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INVESTIGATION OF CONCENTRATION OF ECONOMIC POWER 

MONDAY, APRIL 8, 1940 

UNITED STATF1i SENATE, 
TEMPORARY NATIONAL ECONOMIO COMMITTEE, 

Washington, D. C. 
The committee met at 10: 45 a. m., pursuant to adjournment on 

Saturday, March 23, 1940, in the Caucus Room, Senate Office Build
ing, Senator Joseph C. O'Mahoney presiding. 

Present: Senators O'Mahon~ (chairman), and King· Representa
tives Sumners (vice chairman , Williams, and Reece, Messrs. Pike, 
Hinrichs, O'Connell, and Bra ett. 

Present aIso: Representative Richard J. Welch, of California; 
Frank H. Elmore, Jr., Department of Justice;, Dr. Francis Walker, 
Federal Trade Commission; George E. Biggs, i:iocial Security Board; 
and Dr. Dewey Anderson, economic consultant to the commIttee. 

The CHADlMAN. The committee will please come to order. 
Steady inIprovement in technology has been the distinguishing mark 

of our tlIDe. No generation in history has seen anything to compare 
with the advance of science and invention accomplished during this 
generation. More than that, the 10 years since the crash of 1929 have 
probably seen the establishment of more new industries and greater 
technological gains in old industries than any decade since the human 
race first began to measure time. 

It was in the midst of the depression that commercial aviation 
conquered both the Atlantic and the Pacific Oceans. Recovery was 
still only a dim hope when the railroads began to introduce the stream
liner. Communication by telegraph, telephone, and radio was stead
ily becoming easier and more efficient and more widespread during 
the same lleriod. The steady advance of chemistry was creating new 
commoditIes for the converuence and enjoyment and service of man. 
Every year saw new and greater inIprovement in motion pictures, 
including the altogether remarkable development of technicolor. 

The same decade which has been notable for its steady demand upon 
Congress from the States and the cities of the land for ever larger 
appropriations to provide work for the unemployed has seen new 
achievements in every branch of human knowledge and industry. All 
of these are the gifts of technology to mankind. Yet in the face of 
them, unemployment of men, unemployment of money, unemploJlllent 
even of the machine which techriology has developed, remaInS an 
unsolved problem. . ' 

It is clear, therefore, that one of the major tasks to be performed 
by the use of human intelligence is the adjustment of our wonderful 
technological civilization to the immediate and pressing needs of 
human hving. So today the Temporary National Economic Com-

16207 
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mittee begins this hearing to develop the thought of leaders in the 
world of industry, science, lI.nd economics, on this all-important 
riddle of our time, namely, why it is that in a world of inexhaustible 
natural resources, inhabited. by men who know more about the 
physical and chemical secrets of nature than all the generations which 
have preceded them, we still have not learned how to apply the 
wonders of technology to the abundance of nature in such a fashion 
as to provide decent jobs for the millions of idle who are able and 
willing to work. 

The leaders who have been invited here to testify are under no 
direction or restriction of any kind_ The committee is only seeking 
light. We are not trying to prove a case for any remedy or for any 
approach. We are not seeking to solicit evidence to justify more 
government, or to justify increased expenditures. We are not trying 
to prove that men should be regimented by law, limiting their right 
to work, or that the use of machines should be in any way restricted 
or made more difficult. 

I say this because I want to make it quite clear at the outset that 
this hearing must not be regarded as in any sense especially designed 
to implement the bill to reduce unemployment which I recently intro
duced and which was by many altogether incorrectly described as a 
tax on machines. . 

No member of this committee, no employee, no witness, can speak 
for the committee. In this as in all previous studies, we are pursuing 
an objective search for facts. Conclusions have not been preconceived, 
but will take care of themselves when the facts have been developed. 

In: the preparation of this hearing, the committee has designated 
Dr. Dewey Anderson} an economic consultant for the committee! who 
has had broad experIence in this general field, to act as counsel and 
to question the witnesses. 

Are you ready to proceed, Dr. Anderson ¥ 
Dr. ANnERSON. Mr. Chamnan and members of the committee, as 

bas been outlined by your chairman, the hearings that will be con
ducted in the next 3 weeks will attempt to get at certain of the major 
problems of technology, unemployment and the concentra~ion of 
mdustry. In building these hearings, we have sought to get t.6~ether 
and brmg before you witnesses who represent large industries, or 
industries in. which technology is a paramount feature and in which. 
employment IS large. 

We do not propose to offer these witnesses as a whole as repre
sentative of all that is occurring in industry, but rather as case 
studies of various aspects of the technological eroblem. From day 
to day, in introducing successive witnesses, we WIll outline the reason 
for bringin~ them before you and the matters they propose to discuss. 

In today s hearing we break open the problem with a basic study 
of technology in relation to the concentratIOn of economic power made 
by Dr. T. J. Kreps, economic adviser of the committee. Following 
his testimony today, Mr. Watson Davis, editor of Scierwe Service, will 
outline new and impending technology, and layout some of the fields 
of technology that are still to be explored. 

Dr. Kreps is prepared to discuss the topic at this time as the 
witness of the commIttee. 
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STATEl'IlENT OF TJlEODORE 1. XREPS, ECONOMIC ADVISER, 

TEMPORARY NATIONAL ECONOMIC COMMITTEE 

Dr. KilEPs. Technology, or the science of technique, includes all in
novations in the arts of prodllction and trade brought about by science, 
invention, and scientific management. It has created, and is contin
ually transforming, modern industrialism. Its elemental power 
caused and will continue to make necessary continuous changes and 
adjustments in our economic, political, and social order. Harnessed 
to consumer welfare, it is a most powerful servant, capable of open
ing up a vast industrial frontier of unexplored abundance. 

Without technology the United States would still be a primitive 
society. There would be few large factories, hardly any concentra
tion of production, few large corporations in productIOn, finance, 
and trade, a much smaller world-wide interchange of large volumes 
of goods and services, less controversy over foreign-trade policy, and 
no serious national problem either of idle men, or idle money, or idle 
machines. There would also be little, if any, leisure, little release 
from back-breakin .. toil, few comforts and fewer luxuries, at least 
for the masses of the people, and certainly no extensive technological 
base upon which to build that great democratic civilization which is 
our goal and dream. 

The problems of technology being numerous and complex, I pro
pose to raise only a few of what seem to me to be the most important 
questions and divide my task into three parts. 

I. I am going to take a brief glance at the history and background 
of technology and ask: 

(I) What are some of the important innovations which have 
chanrd modern methods of production and trade! 

(2 Why is the invention of the art of invention the most impor-
tant of all inventions! . . 

(3) Do technical innovations come along in haphazard fashion or 
can they be predicted I 

(4) Who mtroduces them! Why! 
(5) Will technology transform ill branches of human eJfort, or 

is its scope limited! 
n. In the second portion, I am going to take a look at some of 

the more important economic effects and ask: 
(I) How can one measure the various changes caused by tech-

nology! . 
(2) What important new industries have been created by tech-

nology! . . 
(3) What happens when labor is actually displaced i Where do 

displaced workers gol How long do they have to hunt for a new 
job i What sort of job do they get I What happens to .their pay i 

(4) How has technolog)' affected the productivity of the worked 
(5) What has happened to the occupations of our labor force! 

How! . 
(6) What special problems are raised by capital-saving inventions' 
(7) Who receives the benefits of teclmology i 
(8) Is technology a basic factor in modern business fluctuations I 
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ill. In the third portion, I intend to try to get some notion of 
the most important general or social effects, and in particular ask: 

(1) Without technology would there be so much large-scale pro
duction and such large iridustrial aggregates as there are today I 

(2) Is there any connection between technology and the increase in 
recent decades of the number and power of pressure groups' 

(3) Has technology made the world an economic unit I 
(4) If man does not learn to control technology, may its power de· 

stroy himl 
(5) Can it be harnessed to create an "America uulimited"I 
Many of the most important technological innovations occurred be

fore the dawn of human history. About 150 years ago that modern 
miracle of scientific advance and invention commonly called the Indus
trial Revolution began to speed through the textile industry of Great 
Britain. Starting slowly at first, it soon spread not only horizontally 
to continental Europe and thence to the rest of the civilized world, but 
also vertically with mcreasing crescendo through industry after indus
try, iron and steel, railroads, steamships) agricultural implements 
public utilities, automobiles, and the mynad wizardries of chemi;;;i 
enterprise. 

Throughout its history technology has required a price for its bless
ings, and consequently it has been subject to resistance. Even in 
England 150 years ago there were machine-breaking riots, persecu
tion of inventors, and legal restrictions. John Kay, who invented the 
flying shuttle in 1733, had to leave England. Hargreaves, the inventor 
of the spinning jenny, was attacked by a mob in his home and his 
model destroyed. Grompton, after inventing the spinner's mule in 
1779, had to flee into hidmg. 

Technology for decades has been vigorously attacked as one of the 
major causes of depression, not only in the United States but through
out the world. I am going to cite but one example from our own 
history. 

After the severe depression of 1873, numerous congressional commit
tees were appointed with special instructions to search for causes. 
Thirteen years later, in 1886, the search culminated in an interesting 
volume entitled 11lil;uatritit DepretJaions, constituting the firsq Imnual 
report of the first Commissioner of Labor, the famous Carroll D. 
Wright. 

This study, full of lugubrious prophecies that have not come true, 
gives a detailed analysis of labor-saving devices of that day, especially 
the detrimental effects. In short, complaints about technology are as 
old as the hills. But it should be pointed out with emphasis, they 
are no older than certain other complaints that are heard at the 
present time. And, being old, the complaints are not necessarily 
groundless. 

BEl'ORT ON THE DEPIIE9S10N OF 1873 

Dr. KREPs. Now let me just look at some of these other causes which 
businesSInen back in the 1870's asserted made it impossible for business 
to go ahead any further: 

Undue influence of agitators. 
Disturbed value of gold and silver. 
Class legisIation. 
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Extravagance in government expenses. 
Depreciation of currency. 
National debt. 
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Acts that startle money lenders, causing them to withdraw funds 
and refuse loans. • 

Low prices for agricultural products. 
Fear of adverse legislation relative to banks. 
Timidity of capital. 
Unfavorable and reckless legislation in Congress. 
Uncertainty of the future monetary standard. 
Democratic Party in power. 
Want of confidence in Government. 
Overproduction. 
PolitIcal distrust. 
Want of adjustment between production and consumption. 
Enormous taxation.' 

In this same report are also listed various remedies suggested by 
business for that depression, some by no means unheard of today, 
such_ 

Good judgment and hard work. 
Confidence. 
Check legislative derangement of the currency. 
Reduce the salaries of officers of the Government. 
Abolish all unnecessary offices of the Government. 
Rigid economy of the Government. 
Local self-government with no Federal interference. 
Enact laws against communistic schemes. 
Abolish taxation. 
Let Government give attention to the individual needs of its citi

zens. 
Elect men of better judgment to Congress. 
And, finally, restrict the powers of the President.' 

Needless to say, the controversies raised by technology have not 
diminished since 1886, nor are they likely to in the future. 

The term "technology" in its narrowest sense refers to changes in 
technical processes, the machinery, the plant, and equipment used by 
businessmen to manufacture and distribute their product. In the 
typical instance such chan~es increase the product per man-hour of 
labor or improve the qUalIty. But there have been many increases 
in productivity due to factors other than changes in mechanical ap
paratus, notably inIprovements due to scientific management regu
larizing the flow of production, lowering costs, and the like. A change 
in floor plan providmg a more even flow of raw materials, standardiza
tion of materials, a faster or more even flow of farm, factory, and 
mining products to markets, reducing inventories and lowering the 
cost of warehousing, inIproved factory lay-out and machine assembly, 
economies in the use of power, better 'selection of personnel with re
duction of labor turn-over, time and motion studies reducing the effort 
required by labor to do specific tasks-all those come under the gen
eral heading of technology. 

12'he nr.t A""1I111 Report of tlie O'"""""'ioMr 01 Labor. IttduatfiGZ D.,....riotM. Mareh 
1886 pp. 61-63. 

I ibid.. pp. 264-210. 
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Technology is consequently much broader than invention or even 
mechanical developments. Its sweep does not depend on the genius 
of single individuals. Its advance is like that of a tide, where no 
one wavelet is of more than transitory im'portance. Technical prog
ress, like the building of a coral islmd, IS the accumulation of the 
contribution of multitudes of individuals, capitalists, laborers, engi· 
neers, technicians and scientists. . 

Changes in tec!,;;ical development are not haphazard. They are 
the results of the fundamental onward march of scientific knowledge. 
For innovation is a cumulative {'rocess, being usually a rearrangement 
or combination of earlier inventIOns and scientific discoveries. As the 
number of inventions increases, the number of possible l?ermutations 
and combinations multiplies. This can only mean (barrmg catastro
phes) that we are facing not the end of invention but, on the con
trary~ an acceleration of the rate of invention. It is entirely prob
able that we are today on the threshold of a greater period of techno
logical advance than ever before in our history. 

I have prel?ared an exhibit of innovations that are of major 
importmce to mdustry. It by no mems comprises a full list of scien
tific discoveries. For instmce, none of the medical discoveries is 
listed. This exhibit shows in striking fashion the increase in the 
number of such innovations from before the tenth century on to"the 
present day. For instance, there are only 3 items listed in the tenth 
century, four in the eleventh. But by the time we get to the eitl'ht
eenth and nineteenth centuries the list of these innovations runs mto 

paf':~uld like to oft'er this exhibit for the record. 
The CHAIRMAN. Without objection, the exhibit may be received. 
(The document referred to was marked "Exhibit No. 2428" md is 

included in the appendix on p. 17269.) 

INVENTION OF THE ART OF INVENTION 

Dr. KREPs. By far the most significant invention made in the 
nineteenth century was, as Dr. Alfred North Whitehead, the noted 
philosopher at Harvard University, has so well stated in hf, book, 
Science and the Modern World, the invention of the art of invention. 
Laymen who have no knowledge of the way in which inventions .. re 
made frequently labor under the delusion that inventions are hap
pened upon by some lucky break, by some peculiar feat of genius by 
some peculiar aptitude for contrivance or manipulation. And indeed 
this is the manner in which previous to the nineteenth century most 
inventions were actually made. 

But after 1850 the progress of science, particularly of the physical 
sciences, became so systematized that the invention of a product was 
first blueprinted before realized by processes of deduction and syn
thesis in the industrial plant. Just as astronomers, by mathematIcal 
computations of the most complicated sort, insisted that tl,ere must 
be another r.lanet in the heavens and later found Uranu5.! so chemis
try, particu arly after the promulgation by Kekule of his tamous ring 
theory of the structure of carbon, developed the ability to produce 
almost any desired color and property simply by a knowledge of the 
architecture of matter. Thus the contact process for sulfuric acid 
started with elaborate mathematical computations because that was 
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the only practical way in which to find the one best set of conditions 
under which the synthesis of sulfurie acid by the contact :process 
could be achieved. The most highly theoretic8.l in modern tunes is 
in many cases the most eminently practical. 

It is this technique of scientific blue printing by means of involved 
chemical and mathematical formulas which has made the industrial 
research laboratory the creator of new processes and new products, the 
critic of existin~ techniques; in short, the industrial and commercial 
intelligence sectIon of a modern business. Industrial research labora
tories today aren't places in which so-called contriving geniuses work. 
They are, rather! clusters of workers coml?letely familiar with the most 
advancea scientific techniques of analysIs who cooperatively explore 
the terrain which their theoretical compilations have shown to be most 
likely to produce resnlts. Thus, in honoring the inventors of Nylon 
recently, the du Pont Co. asked that a' group of 11 of their men share 
the award. Invention, in short, is a cooperative product, whether by 
international collaboration of scientists or by a program of industrial 
researcll financed by large corporations. 

WHY ABE INNOVATIONS INTRODUCED? 

Dr. Kru:Ps. The primary pU<J?ose of businessmen in introducing 
new machinery or new methods IS, of course, to reduce costs of pro
duction. That is first. The displacement of labor, while often a 
result, is seldom a motive or cause. 

Labor cost is, of course, a highly important item, particularly so in 
the less-mechanized industries. But employers are mterested in any
thing that will reduce any other expense on their books. In an article 
entitled /'lVVention tun4 Diac01Jeriea, Dr. S. C. Gilfillan examined a 
typical sample of inventions and found only a third to be labor
saving devices; 8 percent were land-saving 14 percent were capital
saving, and 45 percent created new kinds o~ consumers' goods. Busi
ness welcomes new machines which economize fuel, power, and 1I00r 
space more than those which reduce the expense of labor and of direct 
supervision. New machines may reduce one or more of any number 
of costs-costs of raw material, maintenance, repair, inventory. If so, 
they will in time be adopted. 

But reduction in costs is not the only reason. New machines arouse 
pride and loyalty and efficiency in theIr workers. New machines pro
mote cleanliness and safety in the shop, often make it firel?roof. New 
machines may change the design or processing or precision of the 
product, making it more acceptable to the market. Machines are 
tireless, accurate, powerful, obedient, never talk back, and never go 
on strike. 

Numerous as are the advantages offered by machine, they will never 
supplant human effort entirely. Machines may take over back
breaking, simple, repetitive work. But there are definite limitations. 
Even at the present time by far the larger proportion of American 
labor is not occuJ,>ied with machines, nor is It likely to be displaced 
~y th':'ll' There IS. a vas~ range of personal and professional services 
m which the machme assists the lahorer but does not supJ,>lant hOO
barbering, medicine, and so forth. Even in the industries that are 
sometimes thought to be dominated by the machine, a careful survey 
made by Dr. Harry Jerome of the National Bureau of Economic 
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Research established the fact that in a representative group of plants 
embracing a variety of manufacturing mdustries 44 percent .of the 
workers were hand workers even as late as 1925, 52 percent being 
machine workers" 3 percent bein~ supervisors, and 1 percent being 
teamsters. The ngures for indiVIdual industries are gIven in detail 
in this exhibit, which I submit herewith. 

The CHAlBlIIAN. The exhibit may be received. . 
(The table referred to was marked "Exhibit No. 2429" and is 

included in the appendix on p. 17276.) 
Dr. KREPs. Note that at that time, even in bituminous coal mining, 

82 percent of the workers were hand workers. 
New machines easily arouse popular interest and attention. Hence, 

their importance is often exaggerated. But the process of mechan
ization is neither automatic nor inevitable. It depends on size and 
weight of the productl on the uniformity of raw materials, and on 
the degree of standar<1ization possible and the like. Adaptability 
to use of power and mechanical and chemical engineering processes 
is fundamental. The industry, the firm, the management, the tech
nical labor force, and, above all, the customers, all vary in willin".css 
to accept and ability profitably to employ technological advance. 

ComIng now to the second fart of the testimony, the Economic 
Effects of Technology, some 0 the more important economic effects 
are given in the outfu;e below. This outline, it should be observed, 
is in no way complete or exhaustive. It greatly oversimplifies the 
problem because there are so many currents and crosscurrents inter
acting simultaneously. There are short-run effects and long-run 
eifects, interindustry and intraindustry repercussions. But the out
line does indicate the important types of technological change. Mr. 
Chairman, I would like to put the outline directly into the record 
without reading it in detail. 

The CHAIRMAN. You want it to appear as a part of your testimony 
at this point! 

Dr. KREPs. Yes, sir. . 
The CHAIRMAN. Very well; it may be so ordered. 
(The matter referred to follows:) 

IMPORTANT TYPES 01' TBCBNOLOGICAL CHANGE 

I. Inventions of a new produot or service in- Re..presentative Problems 
volving investment in Dew plant and new Raised. 
enterprise: 

A. If making & product or doing & job that 
would otherewise not exist: 

1. Buoyancy of exploring a new-market Credit expansion. . 
may enlarge business borrowing Cyclical mal-investment. 
and with a "multiplier" effect in-
crease the volume of production, 
consumption and employment: 
Ca) Rapidity and extent of success 

depends on economic condi
tions, on market resistance, 
on industrial controls, etc. 

Cb) Often in.re&o .. inter-industry 
and inter-commodity com
petition. 

2. May cause fight for share in con- Mass persuasion. 
Bumer dollar. 
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·I-COntlnued . 
. B. If partly displacing an existing product 

or service: 
1. GiveB outlet for spirit of gain with Migration of industry. 

new investment, employment and 
produetion, sometimes in Dew 
areas. 

2. Those making old product intensify Abandoned plants. 
efforts to survive. Ghost towns. 

n. Labor saving devices, especially those BUb-
stituting machinery and meohanical 
power for labor: 

A. Manifold effects will depend on whether, 
and the extent to which, net savings 
are passed on in one or more or all of 
the following ways: 

1. To consumers in lower prices: a Large scale production. 
positive stimulus to increased. COD- Heavier fixed charges. 
8umptioD, production and higher 
standards of living: 
(a) Dollar volume of oales as large 

or larger: 

16215 

(i). All the workers attached Occupational obsolescence. 
to the industry re- Frictional unemployment. 
absorbed, e. g., litho- Vocational retraining. 
graphing. 

(ii). Ccnsumers get more of 
same product; the eooD
omy gets stimulus of in
creased demand for raw 
materials, expanding out
put etc. 
(00\ Changes in consum

er expenditure 
patterns. 

(b) Dollar volume of sales lees: Price·disturbancee. 
(i). Consumers have more to 

spend on other things. 
(il). More volume, higher effi

ciency J more workers 
not only in other indus
tries but inrawmateria.l, 
transport and distribu
tive trades. 

2. To labor in: 
(a) Lighter work and better condi

tions: 
(i). No change in number Women in industry. 

employed but wages 
may be lower. Child labor. 

(b) Fewer hours per day or per 
week. 

(i). If output per worker per 
day or per week remains 
the same, prices and 
production remain the 
same. 

(aa) Fewerman-hoursper Education for leisure. 
unit of product-
increased leisure. 

(bb) Shift of demand to HCaprice" consumption. 
Bome extent- Greater cyclical instability. 
home furnishings 
to automobiles 
and moving pic-
tures. 
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II-Contlnued. 
(ii). If output ·per worker per 

day rises--lower costs 
ma.y mean lower prices 
,with further results, 
same &8 under Ca) above: 

(c) Higher money wages per hour: 
(i) Shift in pattern of income 

distribution, if unem
ployed without income 
are included. 

(ii) Larger proportion of pro
ductive resources ab
sorbed in making com

. fort.>. 
(ill) More vivid contrast be

tween scale of living of 
laborers in low-wage, 
non-industrialized areas 
and high-wage areas. 

3. To capital in higher profits on capi
tal: Increased funds available for 
further expansion: 
(a) If plowed back may increase: 

(i) Concentration of produc
tion in few firms. 

(ii) Temptation to unwise ex
pansion. 

(iii) Importance in competition 
of lenglh of purse. 

Cb) If not re-invested may increase 
eize of stagnant pools of sav
ings to point where portion 
of income stream buying 
output of industry is too 
small at current prices. 

(c) Consumption of the "luxury" 
\ype. 

(d) Investment decisions in few 
ban_problem of outlets. 

Ill. Capital-saving inventions. 
A. Rationalization measures, i. e., changes 

in organization of production or labor, 
e. g., scientific management, Taylor 
Syfltem, Bedaux system, standardiza-
tion, etc. . 

1. Existing firms may produce more 
without any rise in investment or 
employment. 

2. Capital-Iabor ratio may rise, e. g., 
automatic looms, speeding up of 
spindles, higher speed of transport 
due to better roads and engines. 

B. Labor- and cost-saving inventions in 
oapital goods industries. 

1. Not so much labor absorbed in in
dustries producing machines. 

2. Without change in volume of savings, 
problem of finding outlets for idle 
money is made more difficult. 

3. Usu&lly old capital must be revalued 
by large write-downs or increased 
depreciation and obsolesoence 
charges. 

W utes of monopolistic com
petition. 

Excessive capacity. 

Inefficient financial Goliaths. 

Restricted markets. 

Idle money in banks and other 
lending institutions. 

Men out of work. 

Low interest rates. 

Temptation to resist techno
logical ohange. 
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Dr. :KJuws. I intend merely then to call attention to the fact that there 

are three types of innovations here dealt with-I, those innovations 
which result in a new product or service involving investment in new 
plant or new enterprise; n. labor·saving innovations, especially 
those substituting machinery and mechanical power for labor; and 
finally, ill, capital-saving innovations. 

The CH_mM_W. As I recall, earlier in your statement you quoted 
some student of technology as endeavoring to classify these various 
inventions as to percentsges of each. Perhaps it would be well for 
you to repeat that statement here. 

Dr. Kms. In his sample he found only one-third to be labor
saving devices; that is, coming under II. 

LABOR-SAVINO DEVICES 

The CHAIIIlI[AN. That is, only one-third of all of the inventions or 
improvements of technology are labor-saving in character. 

Dr. Kms. In their direct operation. 
The CRAIRMAN. And what percentage had the effect of establish

ing new industries or new plants, new enterprises or new products! 
Dr. KmB. Forty-five percent, as he listed them, created new kinds 

of consumer goods, some difference in the product which made it 
more salable, and in some cases entirely new products. 

The es-_mYAN. Was any attempt made to determine to what ex-
tent those new consumer goods were competitive with existing goods! 

Dr. Kms. He made no such attempt in his sample. 
The CRAIRMAN. There is that phase of the problem; is there notY' 
Dr. KmB. Yes; as I indicate under I, part 2 such innovations 

may cause a fight for a share of the consumer dohar, and therefore 
lead to the use of various devices of mass persuasion. 

The CHAIRMAN. In other words, many of these new products are 
substitutes for old products. 

Dr. KREPs. Quite so. 
The CHAlRMAN. Rayon is a substitute, at least to some extent, for 

silk. 
Dr. Km:P8. Exactly. 
The CHAIRMAN. Have you made any catalog of such substitutes! 
Dr. Kmn>s. I have not. 
The CRAIRMAN. Is any such catalo~ available' 
Dr. Kms. I know of none that IS available. There have been 

given for individual products all the competitive commodities in 
the field, of course. I have, myself, in a book on sulfuric acid, 
indicated in a chapter the number of substitute commodities, a 
phenomenon that I call intercommodity competition, that tended to 
share the market with sulfuric acid. 

The CHAlRYAN. Dr. Anderson, will any of the witnesses go into 
that phase of the subject' 

Dr. ANDERSON. Yes, sir; it is a very difficult topic, as you know, 
sir, to get the interrelationship, but I hope that when we move into 
automobiles tomorrow we will directly concern ourselves with re
plac!'lllent an? substitution of automob.iles for other. products, and in 
specific cases ID that way we hope to brIDg them out ID each successive 
day's hearings. 

124491--41--pt.8~ 
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The CHAIRlII:AN. I was thinking rather of commodities like rayon, 
plastics and the like. . 

Dr. ANDERSON. We have one hearing on textile fibers which will 
treat of that particular one, rayon, and its effect upon the entire 
textile market. 

The CHAIRlII:AN. I think it might be very illuminating if some 
study was made of substitutes as a general subject. 

HOW l!OlAIIUllE THE Il\[PAor OF TECHNOLOGY! 

Dr. KREPs. The first problem to which I want to return is the 
difficult one of how to measure the various changes caused by tech
nology. 

The impact of technology is not a simple one or a direct one. 
Prof. Frederick C. Mills of Columbia University spent more than 10 
years directing a staff at the National Bureau of Economic Research 
in a study of this problem. He has published 3 large volumes of 
findings which will be heavily relied upon in these hearings. Yet 
he regards the job as by no means complete. In the National Re
search Project, Mr. David Weintraub has published more than 60 
volumes, and of course one agency that has~been assembling, study
ing, and publishing practically all the fundamental data that is 
available on this subject is our own Bureau of Labor Statistics. But 
as Dr. Mills has pointed out: 

Technical change Is a many-sided process that aft'eets economic Institutions 
in economic activities in numerous ways. The opportunities open to entre
preneurs; the flow of savings; the kind of capital goods requIred; the rate of 
obsolescence; the soundness of existing lnvestments and of the debt structure 
that rests upon them j the amount of labor needed aod the kind of skills 
required in the working force; costs and prices aod the distribution of pur
chasing power-all these are directly atrected by changes in productive tech
nique. Moreover, the problems raised by technical changes may be quite d111'er
ent at different times and in different conjunctural conditions. It Is a problem 
that calls for realistic, first hand study, that is both intensive (in its bearing 
on the fortunes ot single industries and industrial groups) and extensive (tn 
its bearing OD the production structure as a whOle and on the working ot the 
price and credit sYStems).l 

Thus, to attempt to measure the amount or economic effects of 
technological change merely by taking, say, a given manufacturing 
industry and comparing output with number of men employed or 
man-hours worked at different times, say in 1~0 or 1900 and 1929 or 
1937, is not even to scratch the surface of the problem. Many more 
measurements are required. In addition to knowing (1) what has 
happened to physical volume of total production of all products 
and (2) what has happened to the production per worker and per 
man-hour of labor in all important branches of business, an adequate 
analysis requires measurements of such things as (3) primary power 
utilized both in total volume and in amount per employee; (4) num
ber of workers employed; (5) fluctuations ill unit prime cost; (6) 
money spent for industrial research; (7) number and importance 
of new manufacturing materials or new processes; (8) figures on 
wasta~e of manufacturing materials; (9) production of secondary 
materlBIs such as scrap iron, rubber~ copper, tin, and the like; (10) 
number of industrial accidents; (11) extent, degree, and quality of 

:I. Frederlek C. Mm., "Indulttrlat Produetlvlty and Prteel'l." In JotmUJJ of the AmerfCG1l 
BfotYtioal A'800itUiofl., No. 108, Vol. 32, June 1937. pp. 241-248. 
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lighting and other factors necessary to 24 hour a day operatio~; 
(12) improvement in working conditions; (13) wholesale and retau 
prices of the articles manufactured; (14) percentage of new enter
prises starte.d per year; (15). hourly, weekly, ~d yeo.:ly wages, !n 
money and ID goods;. (16) returns to the propnetorship account ID 
dividends, interest, prolits, or managerial salaries, and above all, the 
effects on other industries in the shape of interprocess, intercom
modity, and interindllStrY. competition. 

It is obviously impOSSIble to attempt to give even a fraction of 
the time and space necessary to an exhaustive analysis. One must 
pick and choose and that is exactly what I propose to do. 

NEW INDUSTRIES CREATED BY TECHNOLOGY 

Dr. KREPs_ I am first going to go into the question of what im
portant new industries have been recently created by technology. 

The most startling of all accomplishments of technology is that 
of creating enti~ely new products and doing jobs that otherwise 
would never be done at all. Without technology we would not have 
such marvels of engineering genius as the Hoover Dam, or Grand 
Coulee, or the Triborough BrIdge. That work would not be done. 
Nor would we have sucli products' as the radio, the automobile, the 
telephoneJ the railroad train, alloy steels, plastics, rayo!!t nylonl and the like. These and other new industrIes employ millions Of 
workers. 

A tabulation published by the National Industrial Conference 
Board in its interesting study on M achiM1'y, Employ1T/Hnt, amJi 
PurclwsiJng Power, ~rovides a good case in point. I should like 
to submit this exhibIt for the record. 

The CHAIRJI[AN. The exhibit may be received. 
(The table referred to was marked "Exhibit No. 2430" and is 

included in the appendix on p. 17276.) 
Dr. KlIEPs. It lists 18 industries. that have been started in 'the 

Umted States since 1870 and now employ millions of men. 
These are, of course, by no means all additional jobs. Even the 

automobile industry supplanted It large number of lIttle enterprises 
that used to make wagons, buggies, harnesses, and other such equip
ment. Livery stables went out of business, and the farmer's market 
for oats, hay, and the like, in large part, vanished. 

Moreover, all new inventions have to be bought and paid for, 
laTly by consumers whose incomes have not been expanded. 

ltepresentative REEoz. If you don't mind an interruption, do your 
figures on motor vehicles include the sales force, which would come 
more nearly being the phase of the industry which replaces livery 
stables! 

Dr. KlIEPs. This is the manufacturing end of the industry, not the 
automobile vehicle retailing. That is, this does not include garages, 
and so forth. . 

For consumers, the purchase of something new means going 
without something they formerly used to buy, if they haven't had 
an increase in income. It is said, for example, that the 'propor
tion of income spent for home furnishings and for clothmg has 
been decreased by the demands upon the budget made by the auto-
mobile for gasoline, repairs, and the like. ' 
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Similar comments could be made on all the industries mentioned 
in the exhibit. Rayon has, in part, supplanted cotton and woolen 
fabrics, particularly those of high qualIty. Manufactured ice or 
mechanical refrigerators have supplanted the old-fashioned ice plant, 
and the like. 

Now, in discussing the second type of innovation, the labor-saving 
innovation, one of the most important problems raised is, what 
happens to the laborers actually diSJ>laced i 

The e~ answer to this question IS usually; "They are absorbed 
elsewhere, or "They are released for easy jobs in the clerical profes
sions or in the service trades." This idea had a good deal of validity 
when work was plentiful as it was before 1890. 

But as Dr. Mills writes in summarizing his studies: 1 

A tacHe dismissal of the problem on the assumption that an automatic 8djust~ 
ment to Industrial shifts Is ell'ected, with re-employment of all displaced produc
:t1ve factors, is no longer possIble. 

DISTRESS TO LABOIIERS CAUSED BY HAcmNFB 

Mr. HrNRICH8. May I interrupt at that point a moment, Dr. Kreps I 
You say that reabsorption from the displacement that occurred was 
relatively simple with rapid expansion. Can you cite evidence to· that 
effect, and how do you reconcile that statement with the character of 
the machine riots which were possibly commoner in the nineteenth 
centuk!:n they are today i 

Dr. s. The machine riots owe a good deal of their intensity at 
that time to the fact that the machine was something absolutely new, 
and they had a good deal more public support in resisting it than they 
can get today when we nre accustomed to technological changes. 

Furthermore, we have made adjustments today which were not made 
at that time; smce the machine was relativelr new in Great Britain, 
they had not yet developed the various deVIces for facilitating the 
transfer of labor and its employment in other industries that we have 
developed in modern times. • 

My point is simply that when you have, as you did to begin with, an 
innovation, say, merely in the textile industry, and your ~omy is 
still 90 per08nt agricultural, as even ours was m 1790, the amount of 
displacement the machine causes is relatively small; but when you have 
become, as we have in recent years, more than 60 perosnt industrialized, 
and you get machine technology, innovations going on in range after 
range of enterprise, your problem greatly increases. 

Mr. HrNBICH8. Your statement in all events isn't based on any studies 
that were made in that earlier period, tracing through what did hafpen 
to particular .groups of displaced workers. For example, one 0 the 
major displacements was the displacement of the home weaver by 
msChine weaving, and when we come down to date, we have actually 
traced through what happens to some of the individuals, as Mr. Wein
traub did, for example, WIth silk weavers displaced, with some knitters 
that had been displaced in Philadelphia. We don't have any ma
terials that you know of in the nineteenth 08ntury that give a contrast
ing pioture of an easy transition at that time as a~ainst the difficult 
transition at this time with the individual worker displaced. 

1. "Industrlal Produeth1ty and Prlcee," J01fmGJ of the ,American BtatlsUea1 AlI8OC1aticm, 
Jon& 1937, No. 198, Vol. 82, p • .247. 
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Dr. KBEFs. Coming back again to the United States;-and I !lm 

talking primarily about the problem here-.:-I think the pIcture WhIch 
de Tocqueville gIves us of the United States in 1820 indicates rather 
clearly whatever displacement took place was readily compensated 
for j there were places, franklYl where laborers could go. It is _quite 
true that in Great Britain suon studies as Hammond's The Village 
Lab01J/1VN' and The Town Lab(Nfl'er,1 Thomas Hood's famous poemJ 
1'M SO'T/{/ of the Shirt, and others, indicate that there was localizea 
distress of a very acute sort. Nonetheless, so far as the economy as 
a wh<.>le is conc,:rnedl I don't ~elieve the problem ~ad nearl! the 
magmtude, certamly ill the Umted States, at that tIme that It has 
now. 

Mr. HmmCHS. I don't want to push the point further, but there is a 
difference between the effect on tlie economy as a whole and the effect 
on particular workers. We may want to develop that somewhat later. 

Dr. KREPs. Quite so. . 
The CHAlRJI[AN. That difference is apparent throughout the whole 

history of the development of technology, isn't it, the effect upon the 
economy as a whole and the effect upon particular workers i 

Mr. IhNRICHS. I think that the problem of the relationship with 
the machine in detail to particular individuals and groups of indi
viduals is of fundamental and overwhelming importance, and it may 
pOSlibly be somewhat confused in discussions of the effects on the gen
eral economy. I know of no evidence to indicate the fact that the 
problem of individual displacement has not been a very acute one. 
Whenever a major innovatIOn has been introduced the evidence of the 
nineteenth century in general economic literature seems to me to indi
cate that effect on the mdividual was present, was very terrific at that 
tinte, and was handled at that time with possibly less social con_ 
sciousness and awareness of the problem than I should hope would be 
present in our handling of that problem at the present tinte. 

Dr. KBEFs. Certainly, beneficial as the machines in the aggregate 
have been in lightening the work of labor and in increasing the 
amount of available product, and even granting that in the long run 
labor manages to find other employment, the question still remains 
why those who can least bear the burden are required to make the 
sacrifices demanded of them by the machine. On this point the in
dustrial Commission, \ composed mostly of McKinley Republicans, 
stated 40 years ago in its report: 

The Interest of the man who sees a machine invading his craft and threaten. 
Ing to rob him of the opportunity to sell his skill Is little aflected by the results 
Which the Introduction of the machine may exert 20 years hence upon society, 
upon his trade. or even upon his chUdren. Be is concerned with getting bread 
and shelter today and tomorrow.-

And they go on to say: 
From the social standpoint. justice might also seem to require compensation 

tor the destruction of the value ot special skUl. When a man has devoted years 
to the acqulrement ot an abiUty, he may be excused tor teeling that he has a 
vested right in his income trom the use of tt. This feeling, indeed, 18 at the 
bottom of the machtne--breaking and the other less violent means by which men 

1 John L. HammODdi'.oThe V411alle Labourer. 1760-1892, LOllgDlan'a, 1911. The Town 
Labourer. 1760-1832. ngman'a, 1920. 

t final Report 01 the Illdwtrla' Cotnm".wn .. House Document No. 880, 1S7th Congress, 
tat SeaaIOD, p. 822. 
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have undertaken to maintain their hold on work which they have felt belonged 
to them.1 

Of more than usual interest is the recommendation of this Ind us
trial Commission that-

" " • the only way in which the workmen in a particular trade can, by 
their own action, avoid the Immediate hardship that results from improvement 
of machinery and methods iD their own craft seems to be by united action, taken 
through some such organization as a trade union. It Is believed to be impos
sible to point out any instance in which unorganized workmen have received 
any immediate and visible benefit trom the introduction of new machinery iD 
their trade.-

The problems of isolating such temporary technological unemploy
ment from other kinds of unemployment is a difficult one. That 
accounts of course, Mr_ Hinrichs, for the lack of studies until a com
paratively recent date. It is mixed up with various other forms of 
unemployment: Workers who have lost their employment on account 
of seasonal influences, cyclical unemJ?loyment, unemployment as the 
result of a change in the age composition of the population or over
crowding in certain branches of the labor market, for example, the 
middle classes of women workers, and so-called frictional employment 
which represents the reserve supply on the labor market. 

Recently some notable sample studies have appearedl among them 
that of Dr. Isador Lubin, of this committee, entitled Tile Ab80rption 
01 tM Unemployed by A'II!e1'ict:m I'IIIlAMtry (published by the Brook
ings Institution, pampWet series vo!. I, No. 3). In his sample of dis
lllaced workers less than a third of those who found jobs returned to 
th~ir old industries, the rest being unemployed for as much as a year 
before they found work. 

Another study by Dr. E. Wight Bille followed certain displaced 
Hartford rubber workers.' During the first year the skilled workers 
lost 4.8 months of work, the unskilled 4.6 lrlOnths. The annual in
comes of the former group fell to 50 percent of what they had earned 
in 1928, the latter to 62 percent. In the third year following the shut
down, not only were the relative losses of the skilled greater than 
those of the unskilled, but the absolute average annual incomes were 
lower. As Dr. Bille says: 

Apparently the qualIties which helped men to rise to skilled jobs and high 
wages while at work are of limited use in helping to readjust satisfactorily 
when the job goes. 

It is not necessary to refer to the excellent and graphic studies of 
the National Research Project, nor to call to mind TM Grape8 of 
Wrath of John Steinbeck, to emphasize the hardships suffered by 
those who are displaced today, even by those who are "tractored 
out" on a farm. 

PRODUClivrrt OF LABOR 

Dr. KREPs. The next question I want to raise is: How has tech
nology affected labor's ability to produce ¥ The effect of machinery 
upon the average amount J?roduced by the American worker in the 
manufacturing industries IS strikingly shown in a chart entitled 

lIbid., P. 824 . 
• Ibid. p. 825 . 
• E. W. Bakke, 'ormer L. Cande. Workers m eM Depruslon. Yale UDlver8ltl PreY, 

New Baven. 1934. 
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"Capital Invested, Horsepower, and Product," taken from Carl 
Snyder's book, Oapitalism the Oreator.' 

I would like to submit this chart as an exhibit. 
The CHAIRMAN. The chart .!Day be received. 
(The chart referred to was marked "Exhibit No. 2431" and appears 

below.) 
EXEIBl'r No. 2481 
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XXVII. THE CAPITAL INVESTMENT AND THE WAGE OF THE WORKER 

Dr. KREPs. You will note that the physical product per worker 
since 1870 has more than doubled. There has been a striking increase 
in the capital invested per wage earner in dollars and in the horse
power per wage earner. Meanwhile the average hours of work per 
week in all industries have dropped from levels of around 60 and 
70 in 1870 to the 40-hour week at the present time. 

The CHAIRMAN. Does that apJ;>ear on this chart i 
Dr. KRErs. You have to read It at the bottom. 
The CHAIRMAN. Ohl yes; the lower line shows the trend of the 

average hours per weel< in all industry. 
Dr. KnEPB. That is right. 

1 Carl Snyder, Oopitaliam. 'lie Creator, MacMillan. 1940. 
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The CHAmMAN. What is the source from which these figures were 
taken? 

Dr. KREPs. Dr. Snyder, who is an economist for the Federal Re· 
serve Bank of New York, had a vast array of statistical data and 
they have been pieced together from that array. To quote all the 
sources would absorb considerable time, but he is a rather competent 
statistician, and therefore I have taken it from him. 

The CHAIRMAN. The heavy black line at the top indicates that there 
has been a tremendous increase in capital investment as related to the 
dollar wages of the worker. Is that correct! 

Dr. KREPs. That is correct. 
The CHAmlllAN. And that, of course reflects, I take it, the in· 

creased cost of plant under modern teckological change. Is that 
correct? 

Dr. KimPs. There is a dispute on that point. The statistics do not 
speak with one voice. 

The CHAmlllAN. What is the explanation, then, of the increased 
investment i 

Dr. KREPs. First of all, the inCreased investment is in dollar figures. 
The CHAmlllAN. Is in what? 
Dr. KimPs. In dollar figures, and there is no good way of deflating 

dollar figures of· capital invested for changes, for example, in the 
general price level. 

Senator KING. We know that a great deal of machinery has been 
obsolete! characterized as obsolescent, which has called for very large 
capital mvestments in order to replace the displaced machinery and 
to .keep up with the demand for the new products and the demand 
of the market for the products. 

INCREASED CAPITAL PER UNIT OF l'RODUor 

Dr. KREPs. The point that I think the Senator was raising was the 
one whether or not the amount of capital llBr worker, or rather per 
unit of product per worker, had tended to mcrease. We have to get 
back to the dollar figures, and as soon as we do that we feel that 
certaiuly the amount of cal?ital kept up with product; in other words, 
there was what we call an mtensive application of capital up to 1910. 
Since 1910, and particularly since 1925, there seem to have been cer
tain changes introduced which made it possible to make more product 
with less dollar investment of capital; in other words, innovations 
have made it possible for a machine costing less money to do as much 
or more work than the old machine; we nave improved the design 
and the effectiveness of our machinery and it is on that second point 
that at the present time the statistics do not speak absolutely clearly, 
although they do since 1925. 

The CHAmlIIAN. Then what is, in simple words, the significance of 
this first line, this upper line' 

Dr. KimPs. To inwcate two facts, and Dr. Snyder, I think, has 
indicated them in his footnote: That the amount of increase in prod
uct per worker is largely due to increased machinery, and increased 
horsepower in that machinery, put at the worker's disposal, and that 
that larger volume of machinery in turn has been due to business-
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men taking their savings and placing them in capital equ~~ent at 
the disposiil of society. That is at 1east what I take it . chart 
represents, and that is the meaning I wished to convey. 

The C1unrnAN. Doesn't that mean increased investment in plant 
and ekt=ntl .• 

Dr. Oh, guite, an absolute increase, positively. I had inter-
preted your questIOn as being one in which you wanted to know 
whether the increase was more rapid than the increase in physical 
product. 

Senator KINo. It was only a few years ago Mr. Ford discarded 
machinery and plants that were worth more than 50 to 65 millions of 
dollars, and the larger part of his capital now consists of plants 
which of course deteriorate from day to day and from year to year 
and call for increased investment. 

Dr. Km:Ps. That is right. 
Mr. HnnuOHB. Mr. Chairman, in connection with this chart and 

merely to clarify the record, I would like to comment on that bottom 
line for a moment. This chart is constructed on a ratio scale and 
that means that the base line of the chart is not a zero line; that is, 
obviously hours per week have not gone down to almost zero, but 
e1fectively that bottom line as far as hours is concerned would rep
resent about 88 hours a. week at the present time, and back in 1929 
it would have represented some 44 hours. 

SHORTENED WOllXINO HOUBS 

Dr. Km:Ps. The point that I wanted to make in connection with 
that chart which slightly exaggerates the movement in hours is that 
there had been a declining trend throu,ghout our earlier history. Our 
figures in the Bureau of Labor Statistics would indicate that between 
1909 and 1929, let us say, hours were fairly substantially decreased, 
not as much as they have been decreased from 1929 to 1939, but the 
rate at which hours were shortened was not more than twice as great 
in this latter period as in the earlier period, and this chart, merely 
from the point of view of the record and from that single point of 
view, slightly exaggerates the movement that has taken place; it 
h as not been quite as extraordinary a movement as it might seem to 
he in this ratio plotting. That was a period of unusually rapid and 
unusually concentrated change in hours worked. Since 1933, since 
11132 as a matter of fact, there has been relatively little change in 
hours worked. Actually they tend now to he longer than they were 
in 1932. If you contrast the rate of change between 1929 and 1932 
you have an exceptional and extraordinary change in hours worked. 
If you consider the IO-year decade as a whole, the shortening of hours 
is much less exceptional than it might appear to have been on the 
basis of this chart. 

I think I can explain, Senator, that what Mr. Hinrichs is say
ing is perfectly true, namely, that a. reduction, say, of 6 hours 
I'er week when you start from 60, is only a. 10-percent reduction; 
that SD:IDe reduction taken from, say, 30 hours a week, is a 20 percent 
reductIOn. Therefore! a. chart of this order visually, particularly in 
that last period, woula exaggerate the amount of decline. 
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Mr. PIKE. On the other hand, it dampens the upward movements, 
too. 

Dr. KrulPs. Yes; it does that. 
Dr. WALKER. Would you explain exactly what that top line, capital 

invested, means 9 . 
Dr. liREPs. Dr. Snyder has taken this with certain modifications 

of his own from the successive censuses of manufacture plus a series 
that is kept up since 1920, I believe, by the Federal Reserve Bank of 
New York. 

Dr. W ALRER. Does it mean plant or all assets 9 
Dr. KREPs. It does mean all capital invested; it does not mean just 

fixed capita!. 
Dr. WALKER. It would be different if there were changes in the 

ratio. 
Dr. KrulPs. If there had been any substantial change in the ratio 

of inventories to fixed capita!. 
Representative REEcE. What would be the effect of that top line 

representing capital invested, if it were based upon the wage·earner 
hour rather than upon the wage earned I The difference would be 
much greater, would it notl 

Dr. KREPS. That is true. Of course in modern times plants are 
tending to operate on a more uniform basis, that is they will teml to 
operate, say 2 shifts, 16 hours; an intensive use of their capit"l, in 
other words, is taking place,. so that you get a modified effect. 

While Dr. Snyder's chart exhibits the rate of growth from 1870 
to 1930, the chart which is found in a ,Publication issued this mOIn· 
ing by the Brookings Institution, written by Dr. Spurgeon Bell, 
entitled ProductillJity, Wages anui NationoZ Income, shows the story 
in detail for the last 20 years for manufacturing enterprise. I should 
like to offer this chart for the record. 

The CHAmMAN. The exhibit may be received. 
(The chart referred to was marked "Exhibit No. 2432" and appears 

on p. 16227.) 
Dr. Kl!Eps. Notice there that the volume of production in. manu

facturing has increased more in that period thalli the IlmOlmt of 
fixed capital invested. (This is fixed capital only.) In other words, 
the productivity of capital has increased. In 1936-37, fixed capitllJ 
investment was only 2 percent greater than in '23-24; the <volume 
of output was 25 percent greater. 

The steady decline in total man·hours of employment is also strik· 
ing. In general, the productivity of labor seems to have increased 
by somethmg on the order of 40 percent from 1924 to '38. 

The CHAIRMAN. Would you mind making a comment on the back. 
ground of Dr. Bell I 

Dr. liREPs. Dr. Bell is a statistician who for a long time was at 
Ohio State University and then has been with the Brookings Insti
tution for the last year, getting together these figures. 

The CHAmMAN. This chart represents the statistics whi"h he has 
gathered while a member of the staff of the Brookings Institution 9 

Dr. KrulPs. Quite so. 
In this same volume, Dr. Bell presents a series of chart •• all of 

them showing this same trend. This is the general pattern. 
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The CR.mV'N. This upper chart would indicate that there has 

been not only. IIi positive gain in the number of wage earners since 
1932 until 1937, when it began to fdl off, but that there has been a 
marked gain of wage earnets as compared to the l\iffiount of fixed 
capital. 

Dr. KBEPB. That is correct. 

EXBIIIlT No. 2432 

l'IlODUCTIVlTY, HOURLY EARNINGS, AND UNIT WAGE. COST IN 
]4ANUPACTURINGj 1919-38' 
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The CHAIRMAN. That is, while fixed capital WI\iS falling off gen
~rally ?uring that period, the number of wage earners was sw.adily 
mcreasmg. 

Dr. KREPs. That is correct. That tendency is present I\iS one of the 
most significant tendencies, I think, since after the World War, sinell 
1920. 

The CHAmMAN. What is the explanation of that in terms of 
technology I 

Dr. KREPs. I offer some explanation of it. I am not quite sure-
The CHAmMAN. (interposing). As you go alongl 
Dr. KREPs. Yes. . 
The CHAmMAN. Very well. 
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(The chart, referred to was marked "Exhibit No. 2433" and 
appears below.)' '. . 

Dr. KiIEPs. r may say this same picture holds true for many other 
industries. Fixed capital investment, for instance, has either fallen 
off in the automobile, textile, iron and steel, and manufacturing in
dustries, or failed to mcrease as fast as output. 

EXBIBIT No. 248S 

FIXED CAPITAL INvEsTHENT, OIlTPUT, AND EMPLOYMENT IN 
~ANUFACTURlNG,1919-38' 
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Employment and man-hours of labar also fail to. keep pace with 
output, in most cases actually declining. Productivity shows a con
tinuous increase over the entire period-no break in trend at any 
particular date. These phenomena, while I am showing them in 
this exhibit only for manufacturing, I can say from the book also 
are true for mining, railroads, electric light and power, and indi
vidual industries\ such as automobiles, iron and steel, paper and 
pulp, cotton textiles, and tobacco. 

A table summarizing some of these results has been compiled from 
his vol\llll8 and I wish to submit it as "Exhibit No. 2434, Produc
tivity, Out!,ut, and Employment; Percentage Changes Between 
Designated Years, in ~alor Groups of Industries and in Selected 
~anufacturing Industries." 

The CKAIRKAN. The table may be received. 
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(The table referred to was marked "Exhibit No. 2434" and is in-

cluded in the appendix on p. 17277.) . 
Mr. HnmIcHS. You said that there was no break in this series on 

productivity. _ 
Dr. KREPs. No break in the trend. 
Mr. HINRICHS. I am not questioning your generalization, your 

characterizing that whole period, but there is a minor variation in 
there that I would like to point out and emphasize for just a moment, 
if I may. You will notice that in your chart between 1931 and 1932 
your line stops rising. 

The CHAIlWAN. Which chart are you referring to' 
Mr. HnmICHS. I am referring to the chart entitled "Productivity, 

Hourly Earnings, and Unit Wage Costs." 1 That upper line marked 
"Productivity" shows a dip in that period from 1931 to 1932 which 
we think, in the work that we have been doing analyzing produc
tivity, is rather significant, not so much in terms of the average for 
all manufacturing as more particularly in the components of man· 
ufacturing that caused the general line to stop rising. There were 
certain lines of manufactunng, notably in the heavy industries, in 
which productivity went down very sharply and will go down very 
sharply every time the volume of physical production declines. One 
of the characteristics of a depression is the tendency of the output 
per worker per hour to go down, which in large measure may offset 
the benefits of reduced labor costs that people seek to achieve through 
wage reductions in a period of depression such as we knew between 
1931 and 1932. 

THE MINING INDUSTRY 

Dr. KREPs. I call attention to the fact that in this table, which 
gives the same picture for a variety of enterprise generally, the same 
trends appear.· Employment in the mining industry and in rail
roads showed an absolute decline in the period of 1923 to 1929. More
over, in that ",eriod volume of output increased 27 percent in manu
facturing, whIle the number of wage earners increased only 2.8 per
cent. 

An indication of the steadiness of the trend both in the twenties 
and in the thirties-and I am taking the decades and not particular 
year&-is indicated in this tabulation, which shows productivity and 
unit wage cost for a variety of industries. I should like to submit 
thi.·tabulation as an exhibit. 

The CHAIRlI£AN. The tabulation may be received. 
(The table referred to was marked "Exhibit No. 2435" and is 

included in the appendix on p. 17278.) 
Dr. lUlEPs. By 1938 the productivIty of labor had increased over 

1923--25 levels by 44 percent in manufacture, 44 percent in railroads, 
99 percent in mineral industries, 116 percent in electric light and 
power, 40 percent in automobile and parts manufacturing, 51 percent 
in blast furnaces steel works, and rolling mills, 65 percent in paper 
and pulp manufacture, 38 percent in cotton textile manufactures, 
and 163 percent in the manufacture of tobacco products. 

J See "Ibhlblt No. 2432," 8Upra, p.. 16227. 
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At the same time writ wage costs in 1938, compared with the base 
period of 1923-25, had declined 17.5 percent in manufacturing 
ID general, the same for railroads, 46 percent for the mineral in
dustries, 37.5 percent in electric light and power, about 7 percent 
in the automobile industry, 6 percent in the steel industry, 25 per
cent in paper and pulp manufacturing, 22 percent in cotton textile 
manufacture, and more than 50 Jil6rcent in the tobacco industry. 
In all these industries, despite the mcreases in wage rates per hour, 
actual wage costs declined throughout the period. That is the sort 
of achievement which the machine makes possible. 

Output per man-hour and per wage earner have increased con
siderably even since 1929. Various estimates place the amount in 
the vicinity of 25 to 30 percent. The detailed studies made by the 
National Research Project indicate that out of 67 industries 23 
showed appreciable increases in production, 20 exhibited increases 
in employment, but only in 2 of them, the side and upholstery 
leather and the rayon industry, was there an increase in the man
hours of work. 

I should like to submit this particular exhibit, taken from the 
National Research Project, showmg what has happened to produc
tivity, employment, and production in 59 manufacturing industries 
from 1929 to 1936. 

The ClIAmMAN. It may be received. 
(The table referred to was marked "Exhibit No. 2436" and is 

included in the appendix on pp. 17279-17281.) 
The CHAIRMAN. All this material seems to show in a very definite 

and clear manner that in terms of wage cost the output is increasing 
tremendously. 

Dr. KREPs. That is correct. Wage costs have been going down. 
The OumMAN. That trend is apparently a continuous trend. 
Dr. KREPB. It has been in this period, with, as you will notice, 

some modification in individual industries, of course. . 
The CHAmMAN. You say that that is a result of the machine. 
Dr. KREPs. A result--I used the macl1ine in an elliptical sense for 

technology, a result of improved methods of manufacture. 
The CHAIRlIIAN. Is there any dispute about that 1 
Dr. KREPs. I know of none. 
The CHA:mM:AN. Do you know of any contrary statement or con

clusion reached by any student 1 
Dr. KREPs. Not within the range of my information. 
The CHAIRMAN. Have you heard of any statistics that indicate a 

contrary result 1 
Dr. KREPs. I have not. 
The CHAIRMAN. One of these charts refers particularly to manu

facturing, railways, mineral industries, and electric light and power. 
That pretty well covers the field of technological production, does it 
not 1 

Dr. KREPB. Dr. Bell estimates that 75 percent of the total employ
ment is comprised within the sample of industries for which these 
figures are here given. 

The CHAntlIIAN. And while this technological advance has been 
going on in industry there has also been technological advance in 
agriculture, has there not 1 

Dr. KREPs. Quite so. 
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The CHAnlMAN. Ha.ve you covered that! 
Dr. KREPs. I do not in my testimony, although we have hearings 

scheduled on the problem. • 
Dr. ANDERsoN. bIr. Cha.irman, we have a 2-day hearing scheduled 

for agriculture, in which we will show the results of about a 3-year 
study that has been engaging the attention of the Depa.rtment of 
Agrlculture on mecharuzation in agriculture, which shows exactly 
the same tendency.' 

Mr. HINRICHS. When you used the phrase "three-qua.rters of in
dustry," you were defining it as productive industries! You didn't 
include retail trade and service industries! 

Dr. KnEPs. No. 
Mr. HnnuCHS. Nor banking and finance and the other sources of 

employment which are rather large! 
Dr. KREPs. Tha.t is true. 
As you notice here, output per man-hour increased in all but 13 

industries and declined in only 4 of them. The increase has ranged 
as high as 241 percent for rayon, in 8 industries they were in 
excess of 50 percent, and in 22 others range from 25 percent to 50 
percent. Such is the magnitude of the technological advance in the 
midst of which we now find ourselves. 

This tendency, it should be noted, is not peculiar to the United 
States. While I do not want to bring in an embarrassing volume of 
statistics, studies conducted by the International Labour Office and 
other research organizations show similar increases in productivity
not of the same magnitude, but increases, nonetheless-in England, 
France, Germany, and as a ma.tter of fact throughout the modern 
industrial world. There is one computation for Great Britain which 
estimates that the same volume of output could be produced in 1934 
as was produced in 1926, with 1,500,000 fewer .workers tha.n they had 
used 8 years previous. 

THE NATIONAL LABOR FORCE 

Dr. KnEPs. Now I want to take up the question, how ha.s technology 
changed the occupations of our national labor force! -

As we have already noted, in the la.st '10 years technology has cre
ated hundreds of new kinds of jobs and required many new skills. 
It has also cha.nged completely the number of workers in various 
groups of occupations. 

I should like to submit as an exhibit a table taken from Dr. Bell's 
work showing occupational distribution of gainful workers from 
1880 to 1939. These are in terms of percentages of all gainful work
ers. Notice that wage earners, since 1880, Iiave comprised between 
54 percent to 56 percent of all gainful workers, no great rise, and 
even an appreciable fall since 1910. The percentage of clerical and 
sales employees has abont tripled, from 6.5 percent in 1880 to 18.3 
percent in 1939. While the percentage of professional employees has 
doubled, it is still only 5.6 percent, and managerial employees 3 
percent. 

The CEAnmAN. It may be received. 

1 See pp. 16022-16999. 
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(The table referred to was marked "Exhibit No. 2437" and is in
cluded in the appendix on p; 17281.) 

Dr. KREPs: The percentage of gainful workers in self~mployed 
enterprises has steadily declined from 36.9 J'.8rcent in 1870 to 18.8 
percent in 1939, although the decline is consIderably less in the last 
10 years than in any previous decade. The percentage among farmers 
has dropped more than half, from 21.8 in 1880 to 11.8 in 1939, while 
that in nonfann business enterprises has declined from 8 to 6.6 in 
1930, and 6.1 in 1939. 

I should add that dHferent technicians in this field get somewhat 
different technical results. This is a happy hunting ground of ex
perts on vital and occupational statistics. 

In order to provide some technical footing of our own, with the 
usual reservations, I would like to submit a small technical memo
randum entitled "Population and Employment, 1870-1940," which has 
data that have been carefully compiled in a. volume which will be 
published-it is not yet off the press-by Dr. H. Dewey Anderson 
and Percy E. Davidson, Stanford University. The publication is 
called OccupatUmal Trend8. All these figures, as all of you know, 
have to start with population statistics, then make some estimates 
about the number of gainful workers, at least intercensal, altho.ugh 
there are census records at the end of each decade, and from that 
come to certain conclusions about the working force, and what it is 

d°1"!~uld like to call attention to two or three charta in this exhibit. 
The CHAIIIlIIAN. You are submitting this in advance of publication i 
Dr. KREPs. With the consent of the authors and publishers. 
The CH,mM'N. May I ask Dr. Anderson the source of the figuresi 
Dr. ANDERSON. Mr. Chainnan, the first chart is a basic chart built 

from data that have been introduced in this committee before, in the 
economic prologue discussion,' the chart with respect to I?opulation 
and its movement. Its recharting brings out certain facts WIth respect 
to movement. 

All of the charts carry sources on them, I think, that are descrip
tive of them in each instance. 

With respect to the population figures themselves, they are taken 
from the census, and regroupings were made by a technIcal staff at 
the university. They have heeD. subjected to rigorous criticism by 
other experts in the field. 

The CHAIIIl\IAN. That is to saYl they were submitted for comment 
to other students before publicatIon' 

Dr. ANDERSON. That is right. For each chafter of the book from 
which this has been taken, we made up a pane of the people consid
ered most competent in the field, and submitted the data of the 
rhapter, including the fi~, to them for comment before they were 
finally revised forlublication. 

The CHAIIIlIIAN. notice that there are some statistics taken from 
Ent8'l"p1"iBe mul Social ProgretJ8 as published by the National Indus-
11';al Conference Board. 

Dr. ANDEBSON. That is right. 

1 See BearlDga, Put I. 
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The CHAIIllll:AN. Did that board have anything to do with the 

preparation of any of the other material' 
Dr. ANnEBSON. No; nothing whatsoever. 
Dr. KREPS. I would like to -call attention to two or three points in 

these charts, first "Exhibit No. 2438-A", ''Growth of Population of 
the United States." Population, of course, is continuing to grow and 
will do so, particularly in certain age groups. The rate of growth 
since 1860, as you notice, has become steadily less. That ought to 
solve certain controversies about what is meant when people talk 
"bout declining population. 

I would also like to point out in the next chart that we have on our 
hands in this next decade a grea,ter problem of finding ~obs for youth 
than we have had certainly m the past, and that we will have there
a.fter. In other words, the percentage of the new entrants is larger 
for that decade than in any of the previous ones. 

The euATRHAN. If the percenta~ of population increase is stead
ily growing less, as indicated by 'Exhibit No. 2438-A," is it not a. 
proper deduction that the problem will rather be one of providing 
for the aged before the youth' 

PlIOJILE>[ or THE AGED 

Dr. KmoPs. That was the next comment I was going to make, that 
after this decade of the forties, we are going to have increasing 
problems with the aged. The number of workers from 45 to 64 years 
of age is increasing rapidly percentagewise, and finding jobs for 
men over 40 will in the near future require every scrap of ingenuity 
that leaders in business and Government can summon. 

I would like to submit this whole exhibit for the record. It will 
be referred to probably many times. 

The CHAmM'N. Without objection, the memorandum will be 
received. 

(The documents referred to were marked "Exhibits Nos. 2438 and 
2438-A to 2438-0" and are included in the appendix on pp. 17281 to 
17299.) 

Dr. ANDEBSON. I would like to point out in connection with. com
ments with respect to age groups, that the table supporting the chart 
shows that a very substantial number of persons are to be found 
among the youth population entering labor, so that would be a con
tinuing problem, although to a lesser degree of intensity. 

The CR,mM'N. Let's refer to "Exhibit No. 2438-0." 
Dr. ANDERSON. The table 2438-0 supports the chart. It is a.n 

important point to make because we are dealing not only with per
centage of decrease and increase but actual numbers. It is an indi
vidual's concern that must be faced, and if you will note the figures, 
while they do show a downward trend of the youth popUlation enter
ing labor, as a matter of fact! the number of individuals concerned 
is quite large in each decenuial period until 1980, there are 6,633,000 
people in tliat population. 

The CHAllWAN. As I IJlance now at "Exhibit 2438-0," isn't there 
an apparent error there ID the figures for new entrance to labor for 

124491--41--pt.80-----4 
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1950' That is representea as a positive increase of 0.9 percent, 
whereas the figures show a decrease under 1940. 

Dr. K"REPs. There is an error in transcription, . you are correct, sir. 
It should be a minus 0.9. 

The CHAIRMAN. It should be a minus. Let that change appear in 
the record. 

Are there any others i Perhaps you had better run over that. 
Dr. ANDERSON. No; there are no others. 
The Ca,mU"N. Strange how my eye picked out the only one. 
Dr. ANDERSON. Thank you so much .. 
Mr. HxNRICBS. This table is headed "Estimated labor force of the 

future in the United States." The next to the last column of the 
table is headed "Totals, 20-64 years of age." You are, therefore, re
ferring to the estimated labor force of the United States less than 
64 years of age and not to the totallabor force. 

Dr. ANDERSON. That is right. 
Mr. HxNRIcus. There is a fairly substantial working group 15 to 19 

years of age, many of whom make their entrance at that period! so 
that tha definition in the first column, "New entrants to the labor 
force," doesn't mean that that group is necessarily making its first 
appearance, but that you regard them as unstably employed imtil 
they are 20 years of age, and still you do regard them as workers. 

Dr. ANDEBSON. That is right. The last column shows what propor
tion this fopulntion is of the estimated entire working population 
10 years 0 age and over. So there is a substantial number of persons 
above 64 years of age, and below 20 years of age, who normally seek 
gainful employment. The assumption under which the table is made 
was that by one means or another, legislative, educational, old-age 
pension, and other forces, this group at the top and the group at the 
bottom would not enter the labor market. ' 

The CHAJl!lI[AN. I wonder, Dr. Hinrichs, if the Bureau of Labor 
Statistics has made any effort to check these figures of the National 
Industrial Conference Board. 

THE POl'ENTIAL WORKING FORCE 

M ... HINRICHS. We are very much concerned in studies of the po
tential working force; particularly in connection with our occupa
tional outlook service we are working on this question of labor sup
ply. At the present moment the problem of estimating the per
centa~ in each group, particularly as it applies to family popula
tion IS extremely difficult. The last fundamental information that 
we have relates to the 1930 census. The 1940 census is going to show 
some very great differences in the percentage of the population who 
are ordinarily working, but this IS a vital field in which we are 
working, yes. 

The CH,mYAN. Did not the unemployment census which was 
taken a couple of years ago develop any substantial statistics on this 
question' 

Mr. HINRICHS. That, unfortunately, was not fundamentally a cen
sus, but a voluntary reg!stra~on; a so-called sample enumeration 
was hitched onto that registratIOn and gave us a sample census, but 
since it was incidental to the registration and was a mere means of 
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checking on the registration. it raised perhaps as many questions as 
it answered. It did throw some lij:ht on the question1 and it indi". 
cates what was at the time an.unbelievable increase in me proportion 
of women, particularly above 25 years of age, who !'Ontinued to re
main in the labor market. The 1940 census has been worked out with 
the utmost care in the light of the information that was deve!ol?ed 
in 1937, and I think is going to give us a more reliable estimating 
base than we can derive from the 1937 sample enumeration. 

The CHAIRMAN. You refer to an unbelievable increase in the num
ber of women above 25 who remain in the labor market. Why do you 
so characterize it I 

Mr. HmRICHS. Well, I should say, myself, an increase which many 
people did not, cannot, believe took place. 

The CHAmvAN. In other words! you think the indicated result is 
not actually representative of the racte. 

Mr. HINRICHS. The doubt arises for this reason: It is very difficult 
during a period of extensive unemployment to phrase 'lh:tions with 
reference to the status of the worker clearly enough so you don't 
do one of two things. You may unduly limit your concept of people 
wanting jobs and seeking work. I can illustrate that by saymg 
that if you insist that a person has to be actively.hunting for a job 
to be counted as unemployed, you don't make sense when you come 
into a community with a single mine or manufacturing enterprise 
that is closed down, where the workers will hunt work as soon as 
the whistle blows, but as long as the plant or the mine is totally 
closed down there is nothing to hunt and everybody in the com
munity knows it. 

Therefore, if you make your definition extremely rigorous with 
reference to the activity of the individual hunting a job, you tend to 
underestimate the magnitude of your problem. If, on the other 
hand, you define your question very loosely as one of wanting work, 
you may stimulate respondente to say yes, they do want worli:. The 
best example of that sort of thing---

The CHAIRMAN (interposing). Though they don't need it. 
Mr. HxNRICHS. I regard any person who is actively interested in 

having a job as needing a job. A job is not ouly a means of main
taining income, it is also a means of maintaining an individual's 
self·respect. In most instances there is a very close corollary I>e
tween wanting a job for economic reasons and wanting a job in 
order to be at home in the society in which the man or woman is 
living. 

Need, so far as I am concerned, narrowly defined, isn't a relevant 
cl'iterion to the question, "Is a person employed or unemployed I" 
It is relevant if you are asking, "Does this particular unemployed 
person need underwriting b'l the public because he doesn't have a 
Job I" Some people, some 0 the unemployed, come in that category; 
others do not. ' 

To just take the other extreme that I am talking about, an over
registration of a desire for work, you have a large number of peol?le 
who are in and out of the labor market. The group in the cities 
that come in for the Christmas retail trade are perhaps the best 
exampl&-a very important source of income to them, but .many of 
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these people do not normally count upon working throughout the 
entire year. 

Now, a woman who normally works at Christmas time and not 
during the rest of the year goes through a period of tra.nsition be· 
tween the time in, let's say, September, when she is definitely not 
in the labor market to December, when she is actually employed. 
There comes a l'eriod just before her employment when she certamly 
wants work and is counted at that time as unemployed. Actually, 
she becomes unemployed if she doesn't get work in the Christmas 
peak. I am not excluding her at certain times from the group of 
the unemployed. But I do say that there is a period just before her 
annual entry to the labor market when a question whether or not she 
wants work may stimulate her to say, yes. 

That group is not the bulk of the people who· respond, "Yes' we 
do (or do not) want work," but it may be large enough by hun
dreds of thousands, or possibly by a million or so, to make the 
d~ffition of the enumeration of the different categories extremely 

. cult. That, as I say, has been carefully approached in the present 
census. It was not possible to do that job back in 1937. 

The CrunwAN. In other words, you don't place very much reliance 
in the figures of 1937Y . 

Mr. lliNRICHS. I think they are significant guides, but I don't 
think we learned at that time as much as we should have. 

The CHAIRMAN. Dr. Kreps, it is quarter after 12. How much more 
time will you need! 

Dr. KBEPs. I could finish in about an hour if there weren't questions. 
The CHAffiMAN. Well, the committee, then, will stsnd ID recess 

until-
Mr. HINRICHS (interposing). Mr. Chairman, may I have 1 minute 

on this table that has been introduced, just to close that! 
Mr. Kreps, in this table that was marked "Exhibit No. 2437," which 

gives the occupational distribution of ~ workers, 188(}"1939, 
ID percentages, you referred to the rerative stahility of the per
centa~e that wage earners constituted of the total working forceJ 

r,0inting out some decline in that percentage since 1910. By ana 
arge, those percenta~es indicate stability. 

You referred to th,S table as showing some of the basic occupa
tional changes that have taken J?lace. 

Dr. KREPs. Groups of occupations; yes. 
Mr. lliNRICHS. It refers to very broad groups of occupations within 

which there may have been very substantial occupatIOnal displace
ments. For example, the relative constancy of the wage·earner pro
portion between 1930 and 1939 was completely useless from the point 
of view of indicating stability of employment for cigar makers. It 
doesn't indicate particularly what happened to men that had been 
engaged in the hand-rolling process in strip steel mills, so that inside 
the constancy of some of these percentages there was a tremendous 
churning that was going on in individual occupations, and if we are 
talking about technologICal displacement and its relationship to occu
l'ation, you are thinking really along two lines, one possibly the effect 
that the technological chan~ in general may have in developing a 
requirement for a higher skilled group, as for example more :t>rofes
sional people per thousand workers, or more clerical workers, if that 
were the case; and then you also need to think the problem through 
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on the level of the occupationS inside each of these distributions of 
what happened to cigar makers, what happened to steel roll opera
tors, what happened to ha.n<l transfer knitters, and so forth, and 
so on. 

Is that correct' 
Dr. KREPs. Yes; I agree. 
Dr. ANDER80N. Mr. Chairman, may I make one addition that is 

pertinent at this point9 The table refers to an occupational distri
bution of gainful workers as the census uses that term "gainful 
workers." This is not a. distribution· of employed workers, as would 
be implied from Mr. Hinrichs' remarks. This IS a distribution of the 
way m which workers say they are normally employed. In other 
words, it presents an over all, and doesn't refer to employment or 
disemployment or displacement of workers, but it does give you a 
framework picture of the distribution of gainful workers seeking 
employment or employed. 

The CRomM'N. Thank you. 
The committee will stand in recess until 2: 15. 
(Whereupon) at 12: 20 p. m., a recess was taken, to reconvene a.t 

2: 15 p. m. of the same day.) 

AFl"ElINOON !lESSION 

The hearing was resumed at 2: '25 p. m. upon the expiration of the 
recess, Senator O'Mahoney, the chairman, presiding. 

The CHAIRMAN. The committee will please come to order. Are you 
ready to proceed, 

Dr. KREPs. Proceeding next to the question of capital saving inno
vations, I think it is not overemphasizing the point to say that prob
ably the most astounding feature of the technical progress which 
holds us in its grip at the present time is the extent to which capital 
saving devices are being invented, items such as multiplex tele~phy, 
fire-protection systems, cheap artificial illumination permittmg 24-
hour operation, skyscrapers, geophysical prospecting, and all the 
mriad devices of rationalization. 

have prepared a small memorandum indicating specifically :what 
some of these capital saving devices are, from three sources.1 .One 
is an article in the American Economic Review, entitled "Effects of 
Current and Prospective Technological Developments Upon Capital 
Formation," in which are cited a.etual mechanical improvements that 
have all resulted in greatly increasin'f the amount of :t>roduct per 
dollar of investment and per unit 0 ma.chinery. I will cite just 
one to give a notion of the general tenor of the article. In the 
electric-utility industry, for example, a topping technique has been put 
into pra.etice in which exhaust steam from hIgh-pressure, high tem
perature turbines is utilized by being discharged into the steam 
headers of lower-pressure units. This ,tends to increase the capa.eity 
of existing stations from 40 to 90 percent without an increase in fuel 
requirements and without corresponding additions to plant and 
equipment, a fa.et which is sometimes i~ored by those who state the 
so-called capital investment needs of utilities. . ' 

Similarly, I ha.ve ~t together certain excerpts from a. study on 
inventions published ID the two-volume work by Hoover's Committee 
on Recent Economic Changes and in that they have a section listing 

~ See "lIIxhtblt No. 84:88," pp. 17800. 
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a variety of industrial pro·cesses and the savings in costs brought 
about by these industrial processes. 

The CHAIRMAN. Do you state what that committee was and how 
it was constituted Y 

Dr. KlIEPs. President Hoover, if my memory is correct, had sum
moned together a committee consisting of experts in various fields, 
labor, industrial relations, foreign trade, and the like, to trace the 
changes that had taken place in the twenties and they came out I 
think in 1930, or thereabouts, with a report called Recent EC01IQTTI,ic 
Ohanges. In that report there was a rather extensive chapter on 
industrial rationalization and industrial innovations. It is from that 
report and from a table in that report that I have taken an excerpt 
which gives a few examples of the type of capital saving innovations 
introduced at that time. 

The CHAIRMAN. What do you mean by capital saving innovationY 
Dr. Km:Ps. One that enables a given firm to produce the same 

volume of business, either in physical amount with the same machine 
or with a machine costing less money; that is, either the product per 
dollar of invested capital is larger or sales are larger per unit of 
technical equipment) sometimes without supplanting a single laborer. 
It still takes one laborer to operate the new machine. He just has 
a better machine. 

The CHAIRMAN. To simplify it, just a cheaper machine to do the 
same or better work in terms of output Y 

Dr. KREPs. That is correct. 
Mr. HINRICHS. Capital saving is also labor saving, isn't itY 
Dr. KREPs. Capital-saving devices, as my outline indicates, save 

labor in the production of the machine, if the machine itself is actu
ally made cheaper~ and in part answers the question whether labor 
is reabsorbed in tne machinery-making industries. Capital-saving 
inventions have tended to reduce the amount of labor that can be 
reabsorbed in the capital-making industries. 

To quote certain other examples listed in this memorandum, the 
American W oolen Co. reports for 1939 that it has only about half 
as much plant and equipment today as in 1924, but nevertheless has 
the actual capacity to turn out the same amount of goods. 

Similarly, ID the iron and steel industry the average daily output 
of a typical 170-ton furnace increased from 302 tons per day in 1929 
to 895 tons in 1939, a rise of 31 percent. 

The CHAIRMAN. May I interrupt to say that we have with us this 
afternoon Mr. George E. Bigge of the Social Security Board, and 
I want to say, Mr. Bigge, that we will be very happy to have you 
ask any questions that may occur to you. 

Mr. BIGGE. Thank you, very kindly. 
The CHAIRMAN. The committee, of course, realizes that this is It 

subject in which you will naturally be interested, and we will be very 
happy to have any contribution you might care to make by way of 
question or statement. 

Dr. KREPs. To show in detail what happens I have taken an ex
cerpt from a study on the textile industry, and cotton spindles spe
cifically, which shows that cloth production per active spindle has 
increased from 276 million square yards in 1929 to 410 in 1939. Al
though the number of spindles has gone down, the increased effective
ness of the use of the spindles has actually raised the capacity beyond 
what we had when we had more spindles 10 years ago. 
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I would like to submit this exhibit from which I have quoted 

certain representative passages, for the record. 
The CHAIRMAN. It may be received. 
(The documents referred to were marked "Exhibits Nos. 2439 and 

2439-A to 24119-D" and are included in the appendix on pp. 17300 
to 17309.) 

Dr. KREPs. To illustrate graphically what this means for our prob
lem of idle money, I might say that it is possible to maintain and 
even increase rroductive capacity in a. given industry with an actual 
curtailment 0 demand for capItal. This is strikirigly shown since 
1920 in the automobile industry. I have a chart taken from Mr. 
Bell's book on Productivity, Wag"" and N ationoli1'lfXJ'Tn6,' showing the 
decline in fixed capital investment in the automobile industry since 1926 
to a level that is now less than 80 percent of what it was in 1926. At 
the same time the capacity of the industry has not dinIinished. 

I would like to submit this chart, together with the table, as an 
exhibit. 

The CHAIRlIIAN. It may be received. 
(The chart referred to was marked "Exhibit No. 2440" and ap

pears below. The statistical data on which this chart is based are 
are included in the appendix.) 

EXHIBIT No. 2440 

FIXED CAPITAL INVESTMENT, OUTPUT, AND EMPLOYMENT IN THE 
AUTOMOBILE INDUSTRY, 1919-38" 

(1923-25 = 100) 

0 

J 
.. 

0 

/ l/; OUTPUT 

0 
FIXED CA '!TAL,. 

~ lip; t-.. \. j .... / 
A 1\ r·, 

• 

.-.. J rv' \ V \\ r-.., l ,/ 

k j/' 1\ 
\ 

o~ III 
,... ..... 

0"" 
NUMBER OF l)( r\, \ I 

WAGe EARNERS 

. oR 'j ~¥ 'MAN-HOURS 
\ 

• 

20 

D 

so 

lSpurgcOD Bell, ProductitlHJI~ Wag" and NaUona,'lt1come, Brooklnga In8tItution. 10-10. 



16240 CONCENTRATION OF ECONOMIC POWER 

BATBB 01' B.JI:ruBN ON INvBsTED CAl>ITAL roB THBlIZ M.u'OB AUTOMOBILE CoHPAl'fIlCS, 
1927-1937 

Year General Ohmler Ford Year GII1Ier8l ChmIer Ford Mo .... 

1927 _________ • ______ 
... 77 43.49 -&97 1934. ______________ • 

1 .... 11.10 3.76 1928. ___________ • ___ 46.76 .... 1 -10.31 UI3tL. ____ • _______ ._ 26.62 40.61 3.25 UI'29. _______________ 
37.02 IV. 37 13. 73 

1936 ______ ._ • _______ aa .. 6l.12 8.98 1930. _______________ ,",.n .71 6.79 
1937 ________________ 28." ..... 1." 1(131-_______________ 

16.61 4.3lI -4.9' 1932 •• _. ____________ I." -.... -10.46 Average _____ ..... ...... ... 1033. _______________ 
12.67 1 .... -u) 

Sonrce: Federal Trade Comml881on, Report on. the Motor Vehicle IndmtrJ/. Washington. 
1939, pp. 481, 618, 671. 

Dr. WALKER. Is that accounted for in any way by the abandon
ment of plant I 

Dr. KBEPs. I don't know the detail of it, and as a matter of fact 
the detail will be developed in some hearings that we shall have, so 
I would rather have the industry speak because they have accurate 
first-hand knowledge. I do want to call attention to the fact that 
the decline in fixed capital investment can probably not be ascribed 
to a lack of sufficient profits in the industry to attract new capital. 
Throughout this period, and particularly in 1926, the industry en
joyed substantial profits and rates of return that were really above 
that of the average of industry generally. Such profits, however, 
failed to attract new capital investment, for, as this study indicates, 
the total amount of fixed capital investment in the industry began to 
decline in 1926. It is said that the most extensive investments 
actually made in the period were made by one of the firms that did 
not have nearly as good a profit record as some other firms. It 
changed over from a model T to model A. 

In short, the alert, highly progressive managements of the auto
mobile industry l'ut into practice in their plants the most efficient 
new devices, machinery, processes and tools known, plus all that 
scientific management had taught them. They thus created a capac
ity in excess of their 1937 volume of business. Relative to their 
volume of output they put in all the equipment that they needed, but 
so much of it consisted of capital·saving devices that total investment 
in fixed plant went down. 

TIlE EFFIOIENCY GP CAPITAL 

Dr. KBEPs. The efficiency of capital has also increased in other 
industries. This is not a unique case. I should like to submit a table 
of the record of fixed capital compared with output and employment 
in manufacturing, class 1 railroads, electric light and power, auto
mobile and parts manufacturing, iron and steel manufacturing, and 
the cotton textile goods industry. 

The CHAIRl\[AN. The table may be received. 
(The table referred to was marked "Exhibit No. 2441" and is in

cluded in the appendix on p. 17310.) 
Dr. KREPs. Such inCnlRSes in the efficiency of capital may result 

of course, from produc!ion !l"ntr?l, time and ~oti,?n study, budget 
control, orderly marketmg, mtelhgent forecastmg, mtprovements in 
shipping methods, salvage and waste reclamation, improvement in 
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service departments and tool control,· betterments in inspection and 
office methods, but all ~d to.get more output for the same dollar 
of capital invested. The sigpillcance of such developments for the 
problem of idle money is ObVIOUS. 

In the words of Lewis Mumford in his classic volume, Tec1vnic8 
aM OimilisatiO'lt: 

Whereas the growth and multiplication of machines was a definite characterM 
istlc ot the paleotechnic period, one may already say pretty confidently that the 
refinement, the diminution, and the partial elimination of the machine is a 
characteristic of the emerging neoteclmic economy.l 

In the thirties, as before, there has been no hesitancy to invest cap
ital in places where there has been a demonstrated need for it. To 
enumerate merely one or two examples, productive capacity in the 
rayon industry, in electric refrigerators, and in a number of chemical 
industries has more than doubled, even since 1935. Some of the larg
est chemical companies are now manufacturing substantial portions 
of their outI?ut in products they did not even produce in 1929. Mon
santo Chemical CO. has reported recently that products whose com
mercial manufacture they had started since 1929 accounted for 39 
percent of sales in 1938. 

According to Shelby Cullom Davis, treasurer of the Delaware 
Fund, Inc., in a pamI?h1et entitled The hW68tmum.t Decisions of 11'lr 
iluJstry, many comparues have changed completely from one industry 
to another. [Reading:] . 

Automobile accessory companies became builders of bathtubs, refrigerators 
and other housebold utensils. Automobile companies went into air condition
Ing. • • • Remington Rand went from typewriters to electric shavers, 
American Fork Bnd Hoe from agricultural band implements to sporting goods 
and railway track 1mplementB.~ 

In other words) industry has not been reluctant to make new in
vestments when mere was a market. Probably in no instance is this 
better shown than h;V the du Pont Co. in their annual report of 1937, 
that products relatively unknown in 1929 accounted for .about 40 
percent of their total sales that year. 

The CHAlRHAN. What year was thaU 
Dr. Kro:Ps. '37. 
The CHAmMAN. In 1937 products which were relatively unknown 

in 1929 accounted for 40 percent of the total sales' 
Dr. Kro:Ps. That is correct. 
The CHAlRHAN. Was that in units of commodity or in dollars' 
Dr. :Ki!EPs. In dollars. Among these products were some Duco 

finishes, Dulux enamels, NeoI?rene, synthetic camI?hor, Ponsol dyes, 
anhydrous ammonia! synthetic methanol, urea, titanium pigments, 
Viscose rayon, cellophane, and cellulose film. 

The CHAIRMAN. All of those produots, I suppose, would fall into 
the category of which you spoke this morning when you were dis
cussing the coopera~ive nature of modern invention and discovery. 

Dr. XmlPs. That IS correct. 
The CHAmHAN. These could be produced only by group activity, 

research, and study of a number of persons in the modem type of 
laboratory. 

I Lewla Mumto1'd. 7'ech,,(cao and ~U#GUo"1 Hareonrt, Braee. New York, 1984, p. 258. 
I Sbe1by CuUom I)avIa, The IIlVIN"".' DsoMio", or ItwJ"drll. p. 8. 
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Dr. KREPs. That is right, ·by being alert. 
The CIIAIRMAN. Maintained by an institution, or by one of these 

large corporations. 
Dr. KREPs. Exactly. 
In 1927 they had only 10,700 workers making products like this. 

In 1937 they had 18,000. During the same period the company's in
vestment in facilities for manufacturing these products increased 
from $65,000,000 to $174,000,000. 

The CHAmMAN. How many of these products are substitutes for 
natural products and how many of them are completely new products 
that were never used before, and which therefore do not complete, or 
compete only slightly, with previously known commodities or natural 
resources~ 

Dr. KREPs. That makes a larger demand upon my information con
cerning the chemical industry than I possess, but it is quite clear that 
synthetic methanol represents a substItute for a natural product such 
as you spoke of, that some of the finishes represent products new in 
composition, products that resulted in greatly decreasing the expense 
of painting automobiles and gave us a much superior finish. At the 
same time they also displaced some of the inefficient materials and 
inefficient hand methods and other methods. . 

Similarly, cellophane has in part developed a new market, as all 
these products tend to do, and in part supplanted an old market. 
When I say "supplant" I never want to be taken to mean 100 percent. 
For instance, this morning I talked about the electrical refrIgerator 
tending to supplant the ice plant, but actually the sales of natural ice 
have not gone down a great deal. The need for refrigeration has 
become eVIdent to people through the advertisement of mechanical 
refrigeration, so you have a larger volume of output, with the older 
industry finding a niche in this larger volume. 

The CHAnwAN. The electrical refrigerator can go into homes which 
could not possibly be served by the ice man. 

Dr. KREPs. It works both ways. That is, you see, the factor of 
interindustry repercussion, which makes each particular commodity 
a study in Itself. I have written a book whIch is devoted to one 
product that probably the members of the committee have rarely 
heard about, sulfuric acid, and yet problems of this sort arise, inter
industry competition, intercommodity competition, joint cost, and 
developments of one sort or another, interprocess competition within 
the same industry. 

Mr. PmE. You think possibly among such products ethyl fluid 
might be one of the really new non displacing things Y 

Dr. KnEPs. One would think so. 
Mr. PrKE. That is as near as anything I can think of. 
Dr. Kmws. Yes. 
Incidentally, in these products, since the first time they were put 

on the market there has been a 40-percent decline in the price quoted 
in 1928. That again is a result of progress in technology. 

At the present time industry needs more market rather than more 
capacity. Most of industry is equipped to produce a $90,000,000,000 
or $100,000,000,000 national income. In the symposium of opinions 
of business executives in the New York Swn. in its annual review 
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edition on Saturday, January 6, Lincoln Cromwell says for the textile 
industry: 

There Is little capital going intb new cloth mills. Those we have can over
supply the market on two 4O-hopr shifts. 

The CHAlRMAN. That is another way of saying that the problem 
now is one of distribution rather than of production. 

Dr. KREPs. Yes; I think that would follow. 
The CHAIRMAN. Do you find any difference of opinion on that! 
Dr. KREPs. There is some difference of opinion on that topic. 
The CHAIlIMAN. What is the contrary view! 
Dr. I(ro:ps. Well, some feel that you must have an investment in 

capacity irresl?ective of whether that capacity is going to be used Or 
not, that that mvestment in capacity then stimulates consumption and 
gives better distribution. 

Similarly, railroad executives were almost unanimous on the point, 
to quote A. N. Williams of the Lehigh Valley Railroad, that-

The raUroads are ready for more traflic when it comes. • • .. Railroads 
are getting more out of their power and equipment than ever before. • • • 
We cannot escape the tact that the ranroads now handle more traffic with 
less cars and locomotives. 

In fact the only industries even at the high level of operations last 
fall, equal to 1929, that felt a strain upon capacity to produce were 
those that make war equipment, notably the alrplane industry. This 
means, of course, that calculations tending to show how much obso
lescence exists in American enterprise, based on 1929 valuations and 
so-called nonreplacement, lack solid substance. If it takes only a 
$5 machine to produce the same amount of stuff as was produced by 
.. $10 machine 10 years ago, obviously there is not $5 of underde
predation or of obsolescence which can be represented as measuring 
a demand for capital goods. Such calculations completely ignore the 
most significant technological advance of the last 20 years, that of 
capital-saving innovation. 

TECHNOLOGY AND THE BUSINESS CYCLE 

Dr. l(ro:ps. I turn to the question\ Before the advent of technology, 
was there a modern business cyc e' The connection between the 
modern cyclical fluctuations of business and the use of large amounts 
of fixed capital and equipment is stressed by all analysts of the busi
ness cycle, but especially by Bouniatian in his classic volume Les 
Or~e8 Economique8.' Obviously a great portion of the fluctuation of 
business is' due to the fact that errors in plant investment are made. 

(Representative Sumners assumed the chair.) 
Dr. KREPs. The further away from the consumer the original de

cision to try to fill his demand, obviously the greater chance for 
things happening which were not anticipated. No one who has 
annlyzed the effect of technology on modern life has ever come to any 
conclusion different from that which Dr. Harry Jerome of the Na
tional Bureau of Economi~ Research summarizes in his volume on 
Mechaniaation in Industry, in the following words: 

Finally, while advancing mechanlzatioD probably tends to lessen seasonal 
ftuctuations in industry, there 1s reason to suspect that It may aggravate 

1 Mentor Bountatlan. Loa Ct"'" Boonom{quee. M. Glard, Part., 1022. 
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cyclical lIuctuatlons through intensifying competition, enlarging the function 
ot capital goods in the economic system, and • • • increasing the share 
ot expenditures In those lines, such as durable consumer goods. the effective 
demand for which is characterized by sharp reductions when a recession sets In. 
In brief, to the extent that mechanization contributes to the nnpredlctability 
and the variabUity of economic processes, it mar llkewIse contribute to an 
aggravation ot the severity of cycllcal fluctuations. 

Or, in the words of EmiI Lederer, in his volume Technical Prog
res8 tli1Id Unemployment, written for the International Labour Office, 
"technical progress aggravates the typical phenomena of depression.'" 
Investment in capital goods starts credit expansion and usually re
sults in malinvestment or so-called overcapacIty in some line or other. 
When the bubble collapses we have the modern business depression
want in the midst of plenty-a. new phenomenon completely differ
ent from those periods of feast and famine that existed in antiquity. 
Depressions then were periods of scarcity. Today scarcity is one way 
of making 'profits. Today it is abundance that Characterizes depres
sions-a direct result of the miraculous ability to produce goods 
given us by technology. 

DOES INDUSTRY NEED MORE CAPACITY? 

Dr. KREPs. The next question I wanted to deal with has been 
argued about a great deal: Who has received the benefits of tech
nology in the last 20 years' And I don't propose to embarrass the 
committee with a large treatise of statistics on prices and the rest, but 
I shall give you the summary results of two or three such studies. 

Representative REECE. Would an interruption bother iOU before 
you leave the question which you were discussing when came in i 
I don't want you to repeat it for my benefit, but having only heard 
part of it I am not quite sure about the conclusions which you reach. 
W ~ this conclusion that we did not need a further expansion of 
plants at this time, but that the problem now was largely one of 
ILdministration' 

Dr. KREPs. No; I was merely emA~asizing that the question of ca
pacity is one that isn't bothering eriean business at the Jlresent 
time; that is, the question of inability to give the consumer what he 
can pay for. What they really need IS more market, more consumers 
commg on the market with funds ready to buy those goods. In other 
'Words, there was no problem of underinvestment in the sense that in
dustries were begging for capital and couldn't get it. 

Representative REECE. We are not yet in a position of the young 
man who comes into a large inheritance, to be under nQ necessity 
for putting it to work, but only the necessity for administering and 
spElnding. 

Dr. Km:Ps. No. 
The VICE CHAllIJ\[AN. Doctor, don't you think it is pretty well 

agreed by everybody going around the country, without regard to 
statistics or data, that we have plenty of everything to produce 
everything we need if we could just manage to distribute it around i 

1 Harry Jerome, Meohanhotlo,.. m Induetf'J/~ NaHonal Bureau ot EcoDomic Besearch, 
New York 1934, p. 22-23. 

I EmU 'r..ederer, TechnCoal Progru, on4 UflempJo.,ment. International Labour Om.~ 
Studies and Reports Sedell C (Employment and Unemployment, No. 22). Geneva, 1988, 
p.248. 
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There is no dearth, there are plenty of people to 'produce food and 
there are plenty of machines to produce all the thmgs we need, and 
we have plenty of railroads to haul them around. 

Dr. KmoPs. I would say that is certa.inly a strong current of 
thought; 

The VIOl!l Ca.mM.N. All the folks who go around the country a 
little bit know that pretty well, don't they' 
. Dr. KmDPs. I thirik so; yes, sir. Sometimes this problem of idle 
money is approached from the point that somehow or other there 
is an enormous demand in industry, but for some reason or other, 
it doesn't attract idle money. 

The VIOl!l CHAlRKAN. The only reason a person who has some idle 
money keeps it idle is because he doesn't know where he can make 
a safe investment profitably. If you and I had $50, we would be 
governed by the same application, wouldn't we' 

Dr. KBEPs. I think so. 
The VIOl!l (;H.mY.N. And the man who has $50,000,000 is just the 

same sort of a person. 
Dr. KBEPS. Yes, I think the problem is more market. There is 

the neck of the bottle. 
The VIOl!l Clr.AmMAN. Yes, sure. It doesn't take a smart man to 

see that. Every man knows that. 
Representative WILLIAYs. Have you any fi~, or are there any 

available, that show the percentage of capacity of production that 
is now being utilized in general' 

Dr. KmoPs. There has been no survey of potential capacity since 
1929. The Brookings Institution made a good survey,' and then 
there was another one by Loeb and associates) called the Ohart of 
Pkmty,' which has been subjected to considerBllle criticism one way 
or another. We do know lookin~ at industry after industry and 
judging by the reports of executives in the industry-I have just 
quoted from the statements given by executives to the New York 
Swn. in the umual review edition of this year-that in industry 
after industry the executives say, ''We can fill the demand for an 
increased volume of business, even over 1929 levels." 

Representative WILLIAMs. That being true, of course there would 
be no demand for capital investment further along that line, would 
there! 

Dr.lrREPs. There is a school of thought that feels exactly that way, 
among which I would class myself. 

Representative WILLIAMs. But upon what basis does the other 
school of thought resti What is the economic theory back of the 
other idea that it is necessary or proper or useful to invest capital 
funds where there isn't any necessity for it, from the production 
standpoint! I can't see, myself, any basis for that kind of thought. 
There may be one. 

Dr. KWs. It is prominently argued; at any rate. 
The VICE CHAIRMAN. You know, we have a lot of talk here about 

~~t, about d.oing something about credit. Well, as Judge Williams 
indicates, credit doesn't help you to sell your goods. Somebody might 
borrow some money and buy some of your goods, but when you got 

1 Nourse and alllaoctatee1 America'. OGpamtll' to Produce .. Brooklnp Inst1tutioD 1934 . 
• Loeb and .aaoclatea. 2'", CI&Grt or PEen'''' V1IdDg Preas, 193G. ' 
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ready to collect) he probably wouldn't have any more money than 
when you sold mem to him. We seem to be adopting in this country 
the general psychology of the old lady who thanked God she had 
been able to borrow enough money to pay all her debts, and it doesn't 
seem to work. 

Dr. Km!:Ps. This controversy is just one of the controversies in the 
field of technology, and is no larger than that controversy which I 
am now going to raise, which is, Who has received the benefits of 
technology ¥ 

WHO BENEFITS FROM TECHNOLOGY? 

Dr. Km!:Ps. Tbe extraordinary increase in production represented 
by the fact that in the United States in 1933, 43 men produced the 
volume of goods that required 100 men in 1899 has been character
ized by Dr. Mills in an article entitled "Man and the Machine," 
which he wrote for the magazine Today in its issue of November 28, 
1936, as-

A new Industrial revolution, a revolution that strikes more deeply, falls 
upon a much wider tront and a more complicated tndustrial system, and threat
ens more violent disturbances than did its progenitor of 150 years ago .... Tbe 
heart of the problem that arises out ot such technical and organlzat1.onal 
advan~ 

he goes on to say, is the question whether it will mean-
on the one hand exceptional prosperity tor llmited groups, with concurrent unem
ployment of men and other productive resources or, on the other hand, higher 
IIviJIg standards for the population at large. 

Professor Mills has shown in his studies that prior to 1914 the 
benefits of technology were on the whole passed on to consumers and 
farmers in the form of lower prices. As a result 112 men were hired 
for every 100 men displaced. But after the World War a change 
took place. Even in the period from 1923 to 1929 only 91 new men 
were employed for each 100 displaced. These may not have remained 
unemployed for long at a time. They crowded into such occupations 
ItS hotel services, restaurant cooks and waiters, taxi drivers, beauty 
shop employees, garage workers, gas station attendants, and the 
like. But they were the first to be thrown out when the bubble broke 
in Wall Street in 1929. 

11 I may be permitted to quote Professor Mills here rather ex
tensively: 

Under prewar conditions. when higher productivity wils promptly reflected in 
lower costs and lower selling prices, Dew contacts were establlshed without 
great delay Bnd without persistent hardships. * • • For a number ot rea
sons, the gains in production since the war have gone largely to the managers 
Bnd owners of in4ustrial plants and to the men who work tor lDdustrial 
plants. • • • ' .. 

Here is the central fact that emerges from this analySiS. A host of economic 
frictions impede the readjustments made necessary by increasing industrial 
efficiency, The machine process itself. with .its heavy fixed charges, has placed 
major barriers In the way of prompt adaptation of prices to changing circum
stances. Most ot the obUgatlons of a modern bUSiness are fixed. in terms of 
dollars, aDd these rigid monetary charges tend to freeze great areas of the price 
system. To these elements we must add monopolistic and semi-monopollst1e 
controls, public regulation of rates, the persistence- of customary prices and 
scores of other factors that impede price changes and restrict the flow of capital, 
labor and enterprise. It is these frictions, apparently inescapable today, that 
prevent the prompt and full ut1li~tion of t~cal improvements.1 

1 B'rederlck C. MUll, "Man aDd the Mach1De," In f'odGV, Nov. 28, 1938. 
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The VICE CRAmMAN. Doctor, as I understand your statement, it is 

that these technical improvements increase the amount of capital 
investment necessary to develQP a unit of production that is economic 
in its operation. 

Dr. Kru:Ps. Right. 
The VICE CHAiru.t:AN. That is pretty significant, isn't it! 
Dr. KREPs. I think so. I think it is the heart of the problem. 
The VICE CHAIRlIUN. Mechanical deVelopments tend to put the man 

of relatively small capital out of the picture insofar as concerns his 
ability to compete with the :person who has more money and can buy 
modern equipment of suffiCIent size. 

Dr. KREPs. In many industries that is the result. 
The VICE ex_mu_N. And in addition to that-I don't know 

whether this is beside 'your point-it requires a pretty big producing 
unit to be able to maintain an agency of distribution that can get to 
the general market. It seems to me that is in the picture. 

Dr. KREPs. That is correct. 
The VICE CHAnw:AN. I don't want to make a speech, but it seems 

to me that regardless of what may be to the advantage of the other 
side, the tendency to uniform wages everywhere it seems would tend 
to eliminate the small machine of probably not the highest productive 
capacity for unit of product. Take a cotton mill, an operator whose 
machinery is not the most modern but still can produoe cloth, but 
not as cheaply as the better machines would produoe it-it would 
seem that probably the operator of that plant couldn't pay as much 
money as the operator of the most modern plant. That seems to me 
to be in the picture. There may be something on the other side that 
quite overbalances that, but those things all seem to be tending in the 
direction of the concentration of the opportunity to produce and 
market. 

Dr. KIuoPs. That is correct. 
Representative WILLlAYs. Did I understand you to say, Doctor, 

that during the twenties for every 100 employees displaced, 91 were 
reemployed I . ' 

Dr. KIuoPs. In industries in which displaoement occurred, that is 
correct. ' ' 

Repl'esentative WILLIAYs. What has been the record since '29 ¥ 
Dr. KIuoPs. We don't have the figures. I am giving you the results 

here of about 2,000 pages of statistics in 3 volumes by Frederick 
C. Mills, and that study of Mills has not been carried on to date in the 
same form. There have been other studies but they don't permit me 
to answer your question by quoting any number. We know that 
productivity has increased at something like a steady rate right 
through the thirties. ~ 

Representative WILLlAYs. And do you know that the displacement 
has heen greater or less i 

Dr. KIuoPs. All I could say in the absenoe of such definite measure
ments as Dr. Mills gives is that the evidence that I See leads me not 
to change what I conceive to be Dr. Mills' contention. In other' 
words, there hasn't been SO far as I can see, any tendency for dis
placement to ~ecome less in the thirties than it was in the twenties. 

RepresentatIve WILLIA:M8. It seems to me that is rather significant 
for our inquiry here to try to determine if we can whether or not 
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that tendency is increasing more and more. Of course, if that study 
hasn't been madel we just haven't got that information. 

Dr. KREPs. It IS 0. very difficult technical matter to make a rela.
tively simple statement such as the one I have just made. 

The VICE CHAIRMAN. And your statement is that from the best 
study you have been able to make, you are convinced that the increase 
of emI'loyment has not kept pace with the increase of productivity. 

Dr. KREPs. Yea. ' 
The'VICE ex-mM_N. And that would seen! to indicate, asa matter 

of fact, it does not always follow that inlprovement in machinery 
results in better employment. 

Dr. KREPs. No, not unless other things are adjusted, prices and a 
whole host of other factors, if you are going to get an increase in 
employment with an increase in productivity. • _ 

The VICE CHAIlIMAN. It would seem probable to me that where the 
energy, the intellectual energy, of the people is devoted too much to 
inlproving the mechanism and not enough to taking care of the people 
who are released by reason of inlproved machinery, that it would 
be 0. question just how substantial progress that is when you put a 
machine in the place of 0. living human being and he walks the, 
street and eats the bread of charity. Somebody may brag on' the 
man who put the machine up there, but it would seem to be a serious 
question fundamentally as to just how much good he has done to 
society until society does something about it. 

Dr. K;;s. I would agree that if we don't make the economic 
adjustments, so the hind wheels of the automobile go as fast as the 
front wheels, or our technology-in other words, if we don't synchro
nize our changes, we are in for major spells of jerky production and 
distribution. . 

The VIOE CHAIRMAN. The Government is continuing, however, to 
offer a premium, to offer an inducement of .17 years of monopolistic 
use to anybody who can figure out a machine that will put somebody 
else out of a job. ' 

Representative WILLlAMS. While we are on that-question of pro·
ductivity and the relation to what it was 10 years ago, is it already 
in the record whether or not there has been an increase or ,a decrease 
'in productivity during the last 10 years, from '29 to '391 

Dr. KnEPs. Yes; I J?laced in the record this morning a series of 
exhibits. ., ' , 

Representative WJLLIAJI(S. Have you that in percentages I I am 
talking as a whole, not as applied to any particular industry, just 
to get that broad picture of it. , 

Dr. KnEPs. As a whole it> Is about 30 percent, somewhere in that 
vicinity, varying enormously from industry to industl1" • 

Representative' WILL1AlIls. But the average productivity has in· 
creased during that decade 30 percentl ' 

Dr. KREPs. In the manufacturing industries which were examined 
by the National Research Project. 

Representative WJLLIAJI(s. During that same time has consumption 
• kept pace with productivity 1 ' 

Dr. KREPs. I don't have the figures on consumption or consumption 
per worker. My recollection is-and I would defer to the Bureau of 
Labor Statistics in this regard-that reo.! wages per worker employed 
a~ higher today than they were in '29. 
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HOW MANY ARE NOW EMPLOYED? 

Representative WILLlAIlS. 4nd just one other question now: What 
about the number of actually employed compared with '291 
. Dr. KEEPs. I don't have those figures at my finger-tips. I would 

have to go to the Bureau of LabOl; Statistics and try to secure them. 
Representative WIILIAIlS. To my mind there are some very funda

mental statistics that we certainly· ought to agree on in this hearing 
if they are available, and it seems to me they should be, and that is 
one of them, whether or not there has been an increase or decrease 
of employment in the ",roductive industries in the country and to 
what extent the productivity has increased, whether or not consump
tion has kept pace with productivity, and to my mind, what has 
been the labor cost to industry in this production. 

Dr. KEEPs. I submitted figures this morning showing the decline in 
unit wage cost that is accompanying recent increases in productivity. 
The reason I hesitated about answering your question on the. total 
volume of employment is of course that we have had no good record 
of the number employed. All of us have to reason from the small 
sample for which the Bureau of Labor Statistics is collecting monthly' 
figures. They are estimates. 

Representative WILLIAIlS. The reason I am asking that question is 
to try to get some authentic figures, because it ranges from nothing to 
a great many. It has got a very wide range in the discussion that 
is taking place in the newspapers and among some of the supposed 
economists of the country, and it does seem to me that we ought to 
reach some kind of a reasonable, fair, approximate understanding 
as to what is the truth about the matter. 

Mr. lI:INm:CH8. Mr. Chairman, there doesn't seem to be a very great 
range with reference to the estimate of the number of people employed. 
In the case of manufacturing industries the comparisons can be made 
quite exactly. In 1937 ·approximately the same number of people 
were eml?loyed in manufacturing as in 1929. At the present time the . 
number IS slightly less than it was in 1937 or 1929. The estimates 
for trade are not as good as the estimates for manufacturing. They . 
indioote approximately the same levels of emploYJIlent now as in 
1929. We have no census information on trade since 1935. The 
census figures of the present year may indicate that there is. some 
underestimate currently of the amount of employmen't: - . 

In the construction field the figures on employment and all other 
aspects of that fundamentally- important industry are woefully. inade
quate. .We do know, however, that cOl\.struction employment is very 
substantially belo~ the levels of 1929. There is some question with 
reference to the figures on transportation. . 

In the railroads we know that the level of employment is substan
tially below the levels of 1929. As far as we can get any indica
tion for the total field of transportation that would also be some
what less than in 1929. The difficulty is there that we measure 
the areas where employment is decreasmg more accurately than we 
measure the areas like motor trucking where the eml?loyment is' 
increasing, and again I refer, as I have done several tImes in the 
past, to tl,e census information against which we have to put current 
estimates periodically as they become available. 

124~91--41--pt.S0----5 
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If you add up all of the figures that we can now put together as a 
basis of estimating nonagricultural employment, our current esti
mates of nonagricultural employment would be 33,800,000 people as 
against an average in 1929 of about 36,000,000 in nonagricultural em
ployments. Now if you put together the question marks that people 
place against these estimates (not that the estimate could be better 
made at the present time, but simply that there are fields for which 
informruon is sadly lacking, where there is no basis of making • 
really sound estimate) and add up the probabilities, there is a proh
ability that that estimate of 33.8 million is somewhat too low; we 
wouldn't be astonished if in various fields for which we have com
paratively little information, casual workers, various types of service 
industry, we found that in the aggregate that figure was as much 
as a million too low. 

At the end of a period of 10 years of the most violent changes in 
employment that we have ever known, I do not feel that that esti
mate 18 altogether bad. It means that we are estimating within a 
margin of some 2 or 3 I.'ercent, and have been looking forward regu
larly to the fact that JUst exactly today our information is worse 
than it is ever going to be or could ever have been; that is, we have 
come to the end of a 10-year period, a census is now being taken in 
this week that will give us a more accurate tying point for this whole 
series on the basis of which projections will be made, or estimates 
will be made from month to month, over the next 10 years, and in 
1949 as in 1939 certain parts of that estimating process are going 
to 1>e dangerously inaccurate. But if you say, what is the relation
ship between employment now and ill 1929, within approximate 
levels at least we can estimate it, in sOIPe lines very accurately, in 
other lines less a!'Curately, and the margin of doubt is in the order 
probably of a million people as between the judgment of various 
people. We are quite sure it is not less than our present estimates 
would indicate. 

(Representative Williams assumed the chair.) 

AVERAGE OOST OF PRODUCTION 

Acting Chairman WlLLIAMS. You have already put in the record 
the decreased labor cost to industry' 

Dr. KBErs. I Bave. 
Acting Chairman WlLLIAMs. Now what has been the actual trend 

with reference to tha cost of production' 
Dr. KRErs. I haven't, of course, the figures on the total cost of 

production, but the unit wage- cost---
Acting Chairman WlLLIAMS (interJ,>osing). I understand you have 

that in, but I am asking now what IS the trend so far as the total 
cost of production has been dunng the last 10 years. 

Dr. KRErs. In a particular industry' 
Acting Chairman WlLLIAMS. No; over the whole field. 
Dr. K'REP8. I am afraid I am not competent to answer that ques-

tion. I wish I could. . 
Actin~ Chairman WILUAM8. In other words, whether the cost of 

productIon as a whole has decreased or increased over that period. 
, Dr. KRErs. Of course it would vary with the industry. 

Acting Chairman WILLlAM8. Naturally so, but I am trying to get 
a picture of the whole industry. 
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Dr. KmoPs. Prices are lower than they were in some years in the 

twenties, and raw material costs a,re different, and the like. 
Acting Chairma.n WILLIAMS. Then I judge from wha,t you eay we 

ha,ve not made a.ny study, there a,ren't any figures a,vaila,ble, to give 
us an idea of wha,t the trend ha.s been during the la.st ten years in 
the field of production with reference to its costs. 

Dr. KmoPs. No; we would say on grounds of genera.l theory that 
prices and costs tend to be in line. Presumably costs came down in 
about the same way that prices have come down, but you are quite 
right, there ha.s been no survey. There have been, of course, studies 
of costs of particular elements in particular industries. There ha.s 
been a summation year by year of what has happened to certain types 
of costs in those industries. 

Acting Chairman WILLIAMs. I had the impression that the claim 
had been made by certain industries especially that labor cost of 
production had been very materia.lly increased ill the la.st few years. 

Dr. KREPS. I think that you will find that such claims usua.lly rest 
upon a confused notion of what is labor cost per unit a.s opposed to 
wage rates. Wage rdes have risen1 but of course the wage rate is 
not the same as labor cost. The Iactor of productivity has been 
ignored. The charts that I showed this morning indicate almost 
universa.lly a.n increase in wage rates per hour, but at the same time 
so much greater increase in productivity that unit wage cost per 
unit of product, which is the important item in quoting price, has 
gone down, broadly, since the twenties. 

Acting Chairman WILLIAMS. It would look rather reasonable to 
me that that being true, so far as the labor cost is concerned, it might 
probably be true as to the genera.l cost. 

Of course I realize that there are a number. of elements that go 
into cost outside the labor. 

Dr. KmoPs. I was going to remark that probably some elements 
such as taxes ma,y have risen appreciably. . 
Ac~;bairma.n WILLIAMS. Interest may ha,ve. gone down. 
Dr. s. That is correct. ' 

NONl'RODUOl'IVE WORXEllS 

Mr. PmE. While you are off the track a little bit, Doctor, may we 
take this additional trip around. I wa.s looking at your "Exhibit 
2437," wh~ch gives me some idea that a great deal of the eaving made 
in the prlUlary production, the sa,ving in actua.l wage earners on a 
machin,:, ha.s gone to other people a little bit farther from primary 
production, the managers a.nd clerks a,nd the free riders, you might 
say. In 1880, against 52.7 wage earners you had 10.9 distribution, 
managerial, a.nd professional people j in other words, a,round 5 wage 
earners carried 1 white collar ma,n .. In I!)39 a.s aga,inst 54.3 wage 
earners you. had 26.93 riders, so that .every 2 walJ;e earners had to 
carry a white collar worker. It probably is inevitable, along with 
higher technological efficiency, to have more management and pro. 
fessiona.l he~p around the factory. I would say the laboratory would 
be part o! It-not ':Sally a free rider in that sense, but not directly 
~gaged m production. There has been more overhead on business 
ill the way of people not directly at machines. 

Dr. KaEPs. Yes j they have been classified by accounting systems 
as overhead. 
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Mr. PurE. A difference of 5 to 1 as against 2 to 1 in 60 years is 
quite marked. 

Dr. :KnEPs. Of course, a machine that does the back-breaking job 
may involve substitution of a clerical worker who is just as productive 
as were the people doing the back-breaking work. 

Mr. PmE. And also they have to put a lot more people on the road 
to peddle them. 

Dr. KREPs. The conclusion that something has happened to prices 
since the World War which has prevented the benefits of technology 
from being fully distributed to consumers is one that is arrived at 
by a wide variety of authorities. The Brookings Institution came to 
something of the same conclusion in a well-known study on /'NJOfTI,6 
a.w. EcO'1I011'/,w ProgresB.' That situation has not changed in recent 
years. 

Dr. Mills, writing in the New York Swn as late as January 6 of this 
year, stated that while "some correction of 1933 distortions has been 
effected," and he meant by that the distortion which his study revealed 
in 1933-
there stilI exist price and wage disparities, exempIllled by low farm prices, high 
CODstruction costs. high costs of some capital goods and high labor costs iD. 
certain industrial processes, that make for unemployment, Idle equipment' and 
a low volume of production. The benefits of technical progress must be widely 
disseminated. Economic bottlenecks are created when the gains resulting from 
industrial improvements are retained by a few. Price reductions are the surest 
way of e1fecting the desirable wIde distribution of productivity gains. The ad. 
vance of some 80 percent in man-bour output in manufacturing industries since 
1921118 only In part reflected In prices to consumers today. 

The fact of technology, therefore, makes the work being done by 
the Temporary National Economic Committee on concentration of 
economic power of crucial importance. For technology is bound to 
cause aggravating problems to the economy unless the benefits of the 
machine are distributed to the consumer in lower prices. The best 
argument for, if not the proof and substance of, technical progress 
consists of the lower prices that are quoted to consumers. These 
savings from increasing productivity, if passed on to consumers, in
crease the purchasing power of millions of peol'le and thereby give 
increased opportunities for employment to millions of busmesses 
throughout the country. 

THJ!I GENERAL EFFECTS OF TECHNOLOGY 

Dr.:KnEPs. Now I turn to the final part of the testimony, part 3, 
in which I try to give some picture of the general effects of tech
nology. So far we have been talking exclusively about economic 
effects, effects on labor productivity, prIces, and the like. 

Acting Chairman WILLIAK8. I would like to ask one question just 
before you leave the subject you were just on: Have you any figures 
available to show to what extent these benefits in cost and prices 
have been passed on to the consumers i 

Dr. :KnEPs. There are variable measures. Dr. Bell, in the study 
which was referred to this morning, has figures that would indicata 
that while a substantial proportion of the increase in productivity 

1 HaroId G. MOUltOD, /tIOOme and Bconomio Progr'tlBfI, BrooldDga In8tttutlOD. WuhIDgtOD, 
lOSri. 
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was passed on to consumers in the form of lower prices, by no means 
all of it was. 

Acting Chairman WlLLIAHB. That is not only shown, I assume, in 
the reduced price, but perhaps in the increased efficiency of the serv
ice and the better material, also, that has been passed on by reason 
of these technological processes. 

Dr. KREPs. Quite so. 
Acting Chairman WILLIAMS. Not only a lower cost, but better ma-

terials, better goods. . 
Dr. KBEPs. Probably the dominant form in which the benefits of 

technology have been passed on has been in leisure, shorter hours to 
those employed, and, of course, complete ahsence of employment to 
others, whose exact number we don't know. 

Now, so far, only a few of the major economic effects have been 
considered, in fact only those likely to occur at a given moment of 
time. But an innovation rarely shows its full power except after 
years and decades have elapsed. Moreover, it shows itself with dif
f~rent p'0wer in different countries, causing all sorts of changes in 
social life, in government, in education, and in religion. 

The automobile, for example, affects not only the railroads, but the 
family, the size of our cities, the types of crime, the tendency for 
county seats to grow, as well as our manners, and, according to some, 
our morals. It has undoubtedly stimulated the growth of suburbs, 
changed the nature of much of our hotel business, decreased the em
ployment of domestic servants, chan~ed marketing areas, and made 
oil one of the centers of controversy m international politics. It has 
saddled our State and local governments with a vast burden of debt 
for the building of roads, brought in central school systems, dotted· 
the landscape with tourist camps and roadside restaurants and pine 
board retail hut~~ in addition to killing and injuring more people 
each year in the united States than the American Army lost in battle 
during the World War . 

.A, sample of the types of effects which must be studied even to 
trace out the more important changes caused by one relatively simp'le 
invention is interestingly shown on Exhibit 2442, which I should like 
to submit for the record. I have only taken an excerpt of some of 
the changes that are here listed. Each one of those could in turn be 
developed. For instance, there is one item, "interest in sports in
creased, it is generally admitted," and that leads to a number of 
other effects. I merely introduce this to indicate the complexity of 
the results that occurs when you try to trace the total effects. of 
technology, and yet that is what statesmen have to do. Fortunately, 
economists do not. . 

I would like to submit this for the record. 
(Representative Reece assumed the chair.) 
Acting Chairman REECE. It may be admitted. 
(The document referred to was marked "Exhibit No. 2442" and is 

included in the appendix on :po 1731l-17312.) 
Dr. KREPs. Obviously it is unpossible to do more than name some 

of the more important results, and a few of these are indicated in 
an outline which shows the different levels of analysis within which 
most discussions take place, and I propose to discuss briefly only the 
topics that are underscored. I should like not to read the outline in 
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its entirety, but to have it introduced into the record at this point, not 
as an exhibit but as ~f the testimony. 
Ac~ Chairman As part of your remarks! It may be so 

admi • 
(The matter referred to follows:) 

Leoela 0' IJnalllfta 
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B_pou., Ind!.""1aI _ Eocmomic poUcy PubUo pol.." 

BeneOts of teobDoJ.. 1.0 ..... ......... Promote8 stand- Ne .. commodltlee Bn>ader beels for 

."" ~ oosb by sub- ardlzation and services higher standard or 
st tuting me- Provides common Inter-induatrJ' oom- Bvlng 
chanical tor hu- basLs tor assocla- petlUOD Increased lelSW'8 
manpower tional activity Inter-commodft., Imreaud opporturi:. 

Affords surer 000- Aftords ~D competition ", to create It cIftl. 
w} of ptoeeS38ll against DU der Lower priCJe!l -.. of prodnct1oD and chi!Jeler Improved quaUtr 

ProVfdeaoutletror Softens rlltOl1I of Higher wages 

~'''eunIn'' competition Shorter work week 
Imp ementa In- Less chlld Jabor 

dustrlal empire Fuller utlHzatinn or 
building Datural ruoUl'OBll 

Dr. KREPs. Then I should like to point out that in the outline I 
have sketched the various horizons of thinking on the whole question 
of technology. You will find you will be able to identify-I was 
going to say pigeonhole-the remarks of most people, and sometimes 
even a.ll the remarks that they not only have made but will ever 
make, in one of these classifications. 

For instance, the first group I list is that of "business policy," 
that which affects the individual business enterprise and its welfare. 
Those might be ca.lled, if you like, individual effects. Technology, for 
example, mvolves as costs such accounting figures as the plants, tools, 
and machinery displaced, the increased overhead, the market re
search, the cost of developing the market; the benefits of technology 
to the individual enterpriser represent substantially lowered account" 
ing costs in addition to affordIng surer control of production, pro
viding outlet for surplus earnings of that firm, and inIplementing 
their expansion. 

Others will reason from the point of view of an industry. They 
~et beyond the individual firm and its problems, and talk about the 
mdustry as a whole, generalizing usually for some section of the in" 
dustry. Sometimes the industry is divided into small businesses and 
large businesses, those of one process opposed to businesses of an
other process, businesses in one region sometinIes opposed to .busi
nesses in another region., but very often the experience and the ecoc 
nomic reasoning of people tends to be guided by the fact that on 
the whole, the horizon of their thought is, What IS beneficial to that 
industry! 

And referring to the costs of technology, as far as the industry is 
concerned, the small businesses that are displaced represent a. cost 
very often ca.using vigorous protest. 

The migration of industry that takes place is a cost to the industry 
concerned; the defensive investment that is necessary, the restrictive 
national planning that takes place, especially of the cartel type. 

ECONOMIO roLler 

Dr. KREPs. Then the level that goes beyond an individual industry 
and tries to consider the economy, the wealth-getting wealth-using 
activities of men, is what I have termed "economic policy," a.nd eco
nomic policy, as you notice, has different objectives from business 
policy. A business has to make profits or there will be no business. 
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But so far as the economy is concerned, profits is a lure or induce
ment. What we really want from our economic structure is some
thing like equal competitive opportunity, maximum chance for busi
ness to grow, something like maximum consumption, capacity pro
duction, and full employment. 

Similarly, so far as technology is concerned, technology involves 
certain definite economic costs that may not be met by the mdividual 
business, may not have to be met by them, such as the cost of occu
pational obsolescence or the cost of retraining workers whose skill 
has been supplanted, or finding jobs for workers who are no longer 
needed. Even though the busmess can get rid of them, and even 
though the industry can get rid of them, the economy cannot. You 
have to support these men. They represent social costs involved. 

I should go on to say, so far as economic policy is concerned, that 
the benefits of technology in terms of shorter workweek and less 
child labor, fuller utilization of natural resources, higher wages, im
proved quality, lower prices, are benefits which sometimes the indi
vidual business may not like, particularly the lower prices. What
ever resistance there is to lower prices is rarely found on the part of 
economists. 

Now, finally, the legislators' job is more difficult by far, because 
the legJslator has to consider pUblic policy, the national interest, the 
political, religious, and cultural mores comprising the American waYJ 
and the legislator often has to disregard what IS good business ana 
what is good economics because it is bad pUblic polIcy. 

Mr. PUrE. We could g~t the price of liquor down if it wasn't for 
pulilic policy. 

Dr. KREPS. And there are certain social costs of technology that 
have become important-factory towns, pressure !l":"ups, increased 
destructiveness of war; and there are certain SOCIal benefits to be 
achieved, to be achieved not by solving economic problems but by 
solving publ.ic. pro~lems, incIudmg that of an increased opportunity 
to create a cIVllizatIon. 

Now, as I say, when people argue on the question of technology, 
you will usually find them arguing from one or the other of these 
points of view, one or the other of these levels, and frequently they 
never get away from anyone of them. 

I propose only to look very briefly at the five points underscored, 
namely, the effect of technology in creating certain large economic 
units, its impact upon the problem of pressure-group politics, its 
impact upon our economic interdependence, its impact upon the in
creased destructiveness of war, and finally, its promise of a better 
civilization. 

TECHNOLOGY AND MODERN BUSINESS EHPIRE8 

Dr. KREPs. Technology, in the typical instance, means the use of 

r.0wer, of specialized equipment, large factories, large plant, and 
arge sums of money. In the railroad industry and pubbc utilities, 

steel and automobile manufacture, the aggregates of capital required 
for efficient size are much larger than any but the extraordinary indi
vidual can supply. Consequently the corporation has been devel
oped, which could mass the savings and efforts of hundreds of thou
sands of people so that we might have abundance. 
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These aggregates of industrial production have in the last century 

grown so much in economic power that they have become of primary 
significance in modern econoll!ic life, a significance which Woodrow 
Wilson, in an address in 1910 to the American Bar Association, 
expressed as follows: 

A modern corporation is an economic society. a little economic state--and 
not always little. even as compared with states. Many modern corporations 
wield revenues and command resources which no ancient state possessed, and 
which some modern bodies politic show DO approach to. in their budgets. • • • 

Society cannot afford to have individuals wield the power of thousands 
without personal responsibUity. It cannot afl'ord to let its. strongest men be 
the only men who are inaccess1ble to the law. Modern democratic society, in 
particular, cannot afford to constitute its economic undertaking upon the mon~ 
archical or aristocratic prinCiple and adopt the fiction that the kings and 
great men thus set up can do no wrong which will make them personally 
amenable to the law which restrains smaller men: that their kingdoms, not 
themselves, must sutrer for their blindness, their follies, and their transgres
sloos of right. 

It does not redeem the situation that these kings and chiefs of industry 
are not chosen upon the hereditary principle (sometimes, alas! they are) but 
are men who have risen by their own capaCity, sometimes from utter obscurity, 
with the freedom of self-assertion which should characterize a free society. 
Their power Is none the less arbitrary and irresponsIble when obtained.. That 
a peasant may become king does not render the kingdom democratic.1 

This utterance seems unusually prophetic considering the new gov
ernments where peasants and house painters have made their way 
to the top. Large corporate businesses are in no sense private, indi
vidual businesses. They are economic governments, created by polit
ical governmental units such as the State of Delaware. As Henry 
S. Dennison has stated in an article entitled "Business and Govern
ment" in a recent issue of the Michigan AWI/71I11:II.8: 

• * * The basic pre-supposltlon that business can be considered as an 
E"ntlty separate from government is wrong. • * • In the modern world a 
large number, often a considerable majority of the citizens. spend the most 
pigni1l.cnnt hours of their lives as part of the business structure. In SO far, 
therefore, as business governs the lives of its people when they are working 
for it, business is, itself, a. government within a government. Its possibilities 
of a1recting the well~belng and self-respect of its people for better or worse 
cover Just exactly the ground which the democratic bypothesis claims as the 
primary and essential field of government.1 

This position has been seconded by the noted political scientist, 
Prof. Charles E. Merriam, in a book entitled The Role of Politics 
in SocioJ, Oluunge. I want to quote only one or two passages: . 

The great company assumes many of the characteristics of what Is commonly 
considered a government. It has a legislative body, an executive, an admini&
tration, a department of state (public relations). a law department, a treasury, 
ot course. It takes on many of the characteristics of what Is called bureaucracy. 
The heads are invisible Bnd Intangible or tend to become so i they lose contact 
with their men; personnel divisions spring up; security of tenure becomes an 
issue, leading the way to pensions and other forms ot insurance. * • • 

WIth reference to their weaker rivals these great ones may lay down rules 
of action to which conformity is aB important or perhaps even more so than 
\o"Ompllance with the law itself. Manner and mode ot production, prices, profits, 
areas of marketing-the whole gamut ot production-may be swept by the 
benevolent supervisIon of the stronger. 

* * * • • • • 
1 ReportIJ of the American Bar AuorlatloD, 1910, vol. XXXV, pp. 428-480. 
I Henry 8. DennlsoD. "Busloe88 and Government," in MicIHUGB A'"mn",~·, Quarterl" 

N .. mber~ June 29. 1935, TOI. 41. No. 23. 
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• • • It they do not raise anniea. they can organize their own deputies 
Into coal and iron or other police BDd carry on struggles In tLmes of Industrial 
strikes--Uttle short of civil war in some instances; aDd they may also control 
the local organization of force and justice. or intimidate, if not own. 

They may control the working conditions and hours of thousands of meD, 
and, privately, shall we say, regiment their conduct to an extent Dot equaled 
by the organization known as the government. • • • 

• • • Curiously enough, a corporation may obtain powers under the laws 
of some States, giving greater powers than the State government itself may 
exercise. ' 

Furthermore, the relations between these larger units themselves become a 
problem or tar-reaching importance to the community of which they are a part. 
Great "companies" may struggle and make war with each other within the 
boundaries of the State, as railway groups, or steel groups, or all groups arise 
and contend for the mastery. At the same time comes battle with the smaller 
companies, concerns, and Individuals, and the pressure of all of them upon the 
eonsumer and upon the worker and upon the state itself.-

TECHNOLOGY AND PRESSUJIE GROUPS 

Dr. KiIEPB. I propose for just a moment to look at the connection 
of technology and the increased power of pressure groups. There 
have, of course, always been pressure groups, groups with the same 
or similar interests, such as the aged, the veteran, farmer, ls.borer, 
banker, manufacturer. All have organizations. Being in the s8.me 
group and hearing over and over again the same sort of experience, 
they easily identify what is to their own advantage with that which 
benefits everybody-and thus press for higher tariffs, consumption 
taxes, higher prices, ll!gher wages, Federal subsidies, lower income 
taxes and the like. These pocketbook interests soon develop into 
full-fledged matters of emotional princi,Ple. I think it is this that 
the cynic refers to when he defines polItics as a battle of interests 
masquerading as principles. These ''principles'' then become the 
group mores not to be questioned internally and the basis for a 
friend-enemy classification externally. 

Each such major economic group then brings pressure to bear upon 
legislatures for favorable legislation, and the resultant legislation 
often sets up a department, a bureau, a commission designed to minis
ter to the needs and promote the interests of those whose initial pres
sures motivated the legislation. Thus, in housing) several diStinct 
agencies exist here and abroad to represent among otners, the separate 
economic interests of the contractors, the building and loan societies, 
the advocates of governmental housing, and the owners who were 
threatened with loss of their homes. As a result there sometimes is 
frozen into the governmental structure the same sort of confusion 
which exists outside. But it is particuls.rly in the modern era of 
specialization and of rapid communication brought about by tech
nology that pressure groups have multiplied, and it is particularly 
in the modern era of large-scale production and savings that ilie 
individual interest at stake has become large. 

Consumers are hard to organize because no one consumer will gain 
or lose a great deal either way, but large units may gain much and 
lose much. And larl1e units, as has been shown, tend to have a 
technological foundation. Moreover, no one so easily or so readily 
raises the funds necessary for maintaining an organization as those 

_ Charles E. Merrlam, n. RoI. or Po'''''' Ca BocI4J Ohtml1" New York Unhen1t;r 
Pre8I, New York, 1938, pp. 49-62. . 
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able to tax consumers directly through price maintenance. Good 
causes often go abegging. Thus technology has increased both the 
number and the power of pre$ure groups. 

THI!l WORLD AN l!lCONOmO UNIT 

Dr. KiIEPs. Next, has technology made the world an economic unit' 
The extent to which tecbnology has reduced the economic dimensions 
of the world is indicated in this exhibit. 

The (}HAmYAN. The exhibit may be received. 
(The chart referred to was marked "Exhibit No. 2443" and appears 

below.) 
Examrr No. 2443 

EOTECHNICS 
(to 1830', and 40.) 

Be50t regular speed on land and sea 10 m.p.h. 

C~fl ) 
PALEOTECHNIC5 

(Ia~e 19th. early 20th centuries) 
Best re9ular land speed 6Sm.p.h. best regular sea speed 36 m.p.h. 

~ 

NEOTECHNICS 
(present er-a) 

Best regular speed in ai .. 200 m.p.h. 

TECHNICAL PROGRESS IN TRAVEL TIME 

Size of the world, suppO$ing best travel technology in each epoch were 
. applied over the whole surface of the earth 
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Dr. KBEPs. This is taken from Eugene Staley's World EClYMmy in/, 
Transition 1 and is based on technical terminology taken from Lewis 
Mumford's book, Technic. amD, Oimuizatitm..2 - Mumford calls the 
period which utilized wood as material and wind and water as sources 
of power, the eotechnic era. The size of the world in the 1830's is 
represented according to the best regular rate of speed on land and 
sea, about 10 miles an hour. The period be~ing with 1800, whicn 
used coal, iron, and limestone, and mechamcal devices, he calls the 
paleotechnic era. That, you see, is represented by the small size of 
the world, where the best regular land speed is 65 miles per hour, and 
the best regular sea speed is 36 miles per hour. The present age, 
in which chemical interaction, electric power, radio, and Iliochemistry 
are utilized, he calls the neotechnic era. You see the size of the world 
today, that little diminutive spot. The latter has been well char
acterized by a publication of the National Resources Conimittee en
titled Technological Trend. aM National Policy,' in the statement: 

Four characteristic trends of modern manufacturing, (1) toward continuous 
processes, (2) automatic operation, (3) use of registering deviCes, and (4) of 
controlling devices are conspiCU<1l1s. 

(The chairman resumed the Chair.) 
The CHAIRMAN. Have you, for ordinary folks, defined the meaning 

of these terms ¥ 
Dr. KREPs. Yes; I have; just before you came in. The eotechnic 

period is one WhICh used wood for material and wind and water 
for power. The paleotechnic period is one using iron and steel for 
material and using mechanical power. The neotechnic period is the 
one we are in at the present time, of chemical interactlOn1 and the 
like. I am describing: some of the characteristics of thIS period 
as given by the Commtttee on Technological Trends. 

The CHAIRMAN. Thank you so much. 
Dr. KREPs. They point out: 
The last two mal' embody tbe new electric eye or ear or only the older 

mechanical "senses." Or they may automatically make chemical tests. such as 
sampling furnace gas every few minutes for its proportion of carbon dioxide, 
to enable efficient and smokeless combustion, or measuring acidity, or chemical 
(.'ontent by an automatic spectrophotometer.' 

When you talk things like that, you are talking the neotechnic 
era. 

Concerning the impact of technology upon nations, Mumford has 
made this, it seems to me, classic statement: 

Both eotechnic and paleotechnic industry could be carried on within the 
framework of European society: England, Germany, France, the leading COUD
trIes. had a sutHcient supply of wind. woad, water, limestone, coal. iron ore; 
so did the United States. Under the neoteehnic regime their Independence and 
their self-sufllctency are gone. 'l'hev mUBt eitlter organit!e and lJafegtlanl an.d 
conIJerve a world-wide lIariB of BUllPlll, or run. the ri"k of gcnng dedi-tute tuad 
relap88 mto a lower and cruder technologV. The basis of the material elements 
In the new industry Is neither national nor continental but planetary: this Is 
equally true. of course, ot its technological and scientific heritage. • • • 
Under these conditions, no country and no continent can surround itself witb 
a wall without wrecking the essential, iDtemational basis of its technology 

1 Eugene Stale,.. World Bconomv '"' Transition, Council on ForeIgn Relations, New York. 
19:m. p. 6. 

~ Harcourt. Brace, Nt"w York. 1084 . 
• Technological Trenfll dnd NIJtw,UJ! PoliCf/, National Resources Committee. WaablnC

ton, June 1937, p. 24. 
·lbKJ., pp. 24-25. 
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• • • Isalatlon and national hostilities are forms of deliberate technological 
sulcide.1 

Thus it is that today measured in travel time, the whole world is 
smaller than the eastern seaboard in Washington's day or France 
in the reign of Napoleon. 

Technology has neen making for easier and larger moveJllents of 
goods and persons across boundaries precisely at a time when nation
alistic and pressure group politics seems bent on erecting walls to 
resist all these tendencies. The conflict of technology and politics is 
at the bottom of the present European mess. 

Needless to say, from the point of view of raising living standards 
in the world, the forces of technology should be accommodated by the 
erection of a system of worldwide economic exchange which, throu~h 
movements of capital and knowledge, or indirectly through trade m 
goods, would make every region more productive than it otherwise 
could be, and raise the income level of every country in the world. 

While today population pressure, access to raw materials, and 
access -to markets are fighting slogans in international politics 
[reading]: . 

One ot the first principles for progress towards political peace as well as 
towards economic welfare must be: Lessen the economic sign11lcBnce of political 
boundaries. 1 

according to Eugene Staley in his book World EcO'1IOmy Vn. T1VDn8i
tion.' 

TECHNOLOGY AND WAR 

Dr. K1u!Ps. The way in which wars have been made more destruc
tive by the use of machinery need not be emphasized. Despite the 
fact that wars are carried on onl~ by governments, probably no 
machines have been so greatly multIplied or so rapidly unproved as 
the machinery of death. In the first World War we already had 
repeating rifles, hand grenades, machine guns, heavy artillery, mines, 
submarines, bombing planes. Then new expedients such as steel 
helmets, tanks, chemical warfare, flame throwers, and antiaircraft 
were introduced. Today we have the additional fact of motorization. 
But, due to the machine age or due to technology the destructiveness 
of war has increased not only on the battle front but (and here is the 
important point) on the home front. As Mr. Frederick Lenz points 
out in an article entitled "Influences of Modern War" in Pltm Age: 

The modern battle on land, OD sea, and In the air, becomes tbe true counter~ 
part of our peace processes. It exhibits all the characteristics of mechanized 
mass production and transport. It stretches the efficiency of standardized de
Btruction to the utmost. Despite the human factor involved, it takes on an 
objective, measurable character i the role of the fighting soldier is analogous 
to that of the m.odern factory worker who acts as an accessory to the ma~ 
chlnery at. which he is in charge. Oftlcers, non-commissioned officers, and 
privates represent the three typIcal strata of our industrial society,' 

Modern industry and the military machine have in many ways 
the same characteristics. The preponderance of fixed capital invest
ments is paralleled by the mechanization of modern armaments. 
Bothl when in full action, consume durable goods, steel, copper, 
chemIcals, and the like. Both require concentration and regimenta-

1 Lewla MUmford, !'eel""", and ~vUU'oUOft, Harcourt, Braee, New York, 1994, pp. 2SSo-
233: italles In orlgtnal. 

, Eugene Staley. op, oU'l. p, 329'. 
I Piu" Age, No\'ember lu39, Vol. V, No. 9, p. 289. 
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tion of large numbers of human beings into compact units. In both 
the tendency toward rationalization is strong, and standardized pat
terns promote continuous replenishment of spare parts. Both tend 
to plan on a Nation-wide scale! map out campaigns, and rely heavily 
on propaganda, stressing heavily that they are only protecting thei!: 
own. 

The inilitary is in fact the ideal form toward which a purely 
mechanical system of industry tends. It affords lar~scale demand 
for absolutely standardized goods. Individual taste, mdividual judg
ment, individual needs other than the dimensions of the body, have 
no e:trect upon the clothing or equipment of the soldier-all are alike. 
Moreover, a nation at war is the ideal consumer. It makes large de
mands for steel and iron and machinery-that is, the durable goods 
recovery so much emrhasized by certain analysts takes place-and 
then in the process 0 battle these are sunk or shot to pieces. No 
problem of overcapacity or resistance to replacement rem8J.ns to block 
further ~ales. 

Technology, in short, not only accounts for a good partoof the 
inoreased physical suffering and loss of life in modern: war but it 
shares no small part of the responsibility for the terrific economic, 
social, and political readjustments that modern war brings in its wake. 

AMERICA UNLIMlTED 

Dr. :Km!!Ps. One of the inveterate pathological characteristics of 
periods of depression is the hue and cry that opportunities no longer 
exist, that the frontier is gone, that the pace of advance in the 
future is bound to slow down. So also at present. On the one hand, 
there are those who point to the small amount of virgin territory 
remaining to be settled in the United States, to the tapering rate of 
growth of the popuiation-despite the. fact that the number of 
fBJ.nilies in the 40's is going to increase by a larger absolute amount 
than in any previous decade in our hiStory-and similar factors. 
Not allowing for the fact that the human mind rarely can see as far 
and as distinctly in a forward direction as it can see backward, they 
sometimes ar~e that employment opportunities in the future are 
bound to be limited. 

Such persons should study the recent industrial history of other 
countries such as Great Britain or Sweden. 

I wish to submit as an exhibit, 0. chart from Carl Snyder's book 
entitled "The Remarkable Parallel of Sweden and the United. 
States." It is the middle chart on the easel. 

Acting Chairman REEoE. It may be admitted. 
(The chart referred to was marked "Exhibit No. 2444" and ap

pears on p. 16263.) 
Dr. KREPs. This shows 0. growth parallelin~ if not exceeding that 

in the United States. Moreover, the rate of mcrease in value added 
by manufacture in Sweden, precisely in the period from 1880 to 1920, 
is, if anything, faster. 

Now Sweden in 1870 seemed to have no such frontiers ahead of 
it as did the United Ststes. Here most of the area west ·of the 
Mississippi River remained to be settled. We were to go through 
in succession a rapid development of the iron and steel industrY, 
two hectic decades of railroad building, and & new era of automo-
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biles, construction, and road building. In Sweden the land was 
already occupied. Its population groWth in no sense paralleled that 
of the United States. Morepver, from the point of view of the 
writer, Carl Snyder, who published this chart, Sweden was "handi
capped" throughout the period by measures which ha.ve come into 
effect in the United States only m the. past 7 years. To some of 
these measures or "handica.ps" I should like to call a.ttention. . 

S 

2 

1860 

EXIIDI1T No. 2444 

SWEDISH NATIONAL INCOME: 
& VALUE ADDED BY MANUr. 

COMPARED WITH I.L S. FROM 1860 

SWEDISH 
NATIONAL INCOME 

IN KRo 

1870 1880 1890 

VALUE ADDED 
BY MANUF. 
IN SWEDEN 

IN KR. 

1900 1910 
RATIO SCALE 

t92D 1930 1940 

XXX. THE REMARKABLE fARALtEL OF SWEDEN 
AND THE UNITED STATES 

They have had a reserve works system, a W. P. A., if you like, 
since 1866, based on a national resources survey made in 1852. They 
ha.ve about the lowest tariff in the world. They initia.ted a national 
power system under a wa.ter power administration in 1909, with 
scores of municipal a.nd cooperative distributing pla.nts (T. V. A.). 
A governmental power network gridirons the whole nation, with 
rur8.l electrification covering 60 percent of the farms (as opposed 
to less tha.n 20 percent here). They have ha.d a ma.naged currency 
since 1920 a.nd frankly iguore the gold sta.ndard. The Sta.te is a 
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partner in the largest iron mines of the country, those now of such 
unportance to Germany. Tobacco profits are used to finance old-age 
pensions, which they have had for decades, together with unemploy
ment insurance and other forms of social security. The State owns 
the trunk line railways, the telegraph and telephone systems, and 
most of the forests. They have had the basiC elements of the 
A. A. A. since 1928. Their systems of State liquor control compares 
favorably with that of any country in the world. Their govern
mental aerotransport company has not had It fatal accident in 12 
years. They have had full collective bar~aining for decades and 
since 1909, when Hjalmltr Branting came mto power (by the way, 
to settle It general strike which the King refused to stamp out by 
violence or bloodshed), Sweden has been governed most of the time 
by its L. O. (Landsorganisationen) with the slogan "The same 
possibilities for living securely within the fa.therland for all those 
who inhabit it." They have had It consumer cooperative movement 
that successfully and aggressivelr. reduced the prices of manufac
tured goods. In spite of all these 'obstacles" Swedish mltnufacturing 
grew faster than that in the United States. 

Those who consider Sweden a special case should look at develop
ments in Germany, Switzerland, the Netherlands, or any other indus
trialized country, mcluding Great Britain. Even in that tight little 
island the increase in real wages from 1840 to 1900 was just as rapid 
as in the United States. 

I should like to submit an exhibit showing real wages in Great 
Britain and in the United States, 1840 to 1900. 

(Senator O'Mahoney resumed the chair.) 
The CHAIRlI(AN. The exhibit may be received. 
(The table referred to was market "Exhibit 2445" and is included 

in the a.ppendix on 1'. 17313.) 
Dr. KREps. Great Britain, I might say, has "suffered" similarly 

from free trade, full collective bargaining, and various forms of labor 
legislation. In addition to that, it has experienced a deficit in savings 
such that sli~ht1y more than half as much, that is only 7 percent, of 
the national Income was saved in 1935 as was saved, 13 percent, before 
the World Wltr. 

What is the frontier that Sweden and England and many other 
countries have developed I It is obviously an intensive rather than 
an extensive frontier. It is the frontier represented by the needs and 
the will to progress of their own citizens. And that frontier still 
remains to be developed in the United States. As a notable business 
magazine, Forflwne, points out in its issue of February 1940: 

• • '" The tools and extensions of industrlaUzatioD do not exist tor their 
own sake. They exist for • • • the 00tI8Umer. The entire producers' 
goods Industry, for instance. wbose purpose Is the making of tools. is quite 
secondary to the real purpose of Industrialization. That real purpose may be 
defined as an itwreaBe m the power to consume. • • • 1 

• • • The central economic problem is not a revival In the producers' 
Industry, although that would help. Nor can It be a revival In "investment" in 
the old sense of the word. The central economie problem is simply the con
version of a high potential power to eonsume into an actual power to consume: 
a wider distribution at progress. 

1 Jl"ortune, Vol. XXI, No. 2, p. ISO. 
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The great dift'erential. that links potential and actual consuming power is 

price; and what the new era cries for Is a drastic decline in many Hnes of 
industrial prices.1 

• • • Empbasis bas been pub- on the need for confidence In making new 
investment i but • • • this emphasis Is both unrealistic and academic. The 
realistic requirement is, rather, that the businessman should bave 00J1.1lden.ce 
m the consumer: he must have con1ideoce that it he decreases his prices and 
his profit margins he will get a corresponding rise in volume . .Il 

• • • In the consumer Ues the frontier. • • • By Industrlallzatl'oil we 
built a new civilization. And during the last fifteen or twenty years. by further 
industrialization, we have created the possibility of an entirely new era for 
mankind. It Is time now to get to work to make that era a reality.' 

The ma~itude of the frontier here to be explored is evident from 
the familiar pyramid showing income levels in the United States 
which was introduced once before at our hearings.' I would like 
to refer to it now. 

Dr. KREm. It shows 8,000,000 families with incomes of less than 
$750 a year, and an additional 11,000,000 families with incomes be
tween $750 and $1,500 a year. These families, representing over 60 
percent of our popUlation, constitute a vast unexplored economic ore 
body open for the kind of pioneering effort which the Swedish and 
.British have used throughout the past 50 years. Economic pioneers 
with vision are needed, able to get outside the shells of their prejudice 
and their self-interest. Here are some truly gigantic bridges to be 
built, economic bridges connecting the needs of these families with 
the goods which our superb machmes can 'produce. 

There are, in short, two frontiers--the mdustrial frontier and the 
frontier of economic adjustment. Changes in one must be synchro
nized with changes in the other, just like the front and back wheels 
of an automobile. If we vigorously push advances in technology 
and refuse to make the requiSIte economic adjustment, we will set up 
grave tensions in our SOCIety. Obviously to call a moratorium on 
research or on progress of the machine is both unwise and impossible. 
But ~he. shortsightedness of those who a;gue tha.t the industrial 
frontIer IS gone IS only exceeded b:y the stupId defeatIsm of those who 
wish to call a halt to economic adjustment. 

What is necessary is economic balance. Our capacity to produce 
goods must not change faster than our capacity to purchase them. 

The CHAlllMAN. You should state that the other way, that our 
capacity to purchase goods should be kept in line with our capacity 
to produce them. 

Pr. KREPs. Yes; I would agree to that. 
The CHAIRMAN. Wouldn't you agree that that is a much better 

way of putting it' 
Dr. KREPS. There has to be give and take. 
The CHAlllMAN. No; the one as you stated it involves the idea of 

limitation of production, and the amended statement which I have 
suggested does not involve limitation at all, it involves solely build
ing up of the consuming capacity of these 19,000,000 families at the 
bottom of this curious diagram that you have presented. 

Dr. KREm. I agree. 

1 Ib.(' •• p. 160 (itallc8 In original). 
I Ibld" p. 163. 
'Ibid. pp. 1415, 164. 
• See IJenrlnp, Part 11, pp. 5424, 51565 

124491--41--pt.80----8 
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The CHAmHAN. In other·words, here is a potential market of 19,-
000,000 families which is unable to take full advantage of what 
advances technology offers, because they are living in the individual 
era, depending upon themselves, whereas all of the great triumphs of 
modern technology, or most of them at least, are the product of 
BOme form of organized effort, either in the development of the 
techllology or in the use of it. Most of these great new inventions 
are capable of use only by BOme sort of collective effort. A railroad, 
for example, can be made to serve the people only by the collective 
assets, the capital of thousands of people, and the huge industrial 
army who operate the railroads. The same is true of every com
munication system. The same is true of the airplanes. The same is 
true of the modern system of public roads, and of the automobiles 
which travel those public roads. 

These families at the bottom of the scale have not been permitted 
to emerge into the area of using what organized technology and or
ganized industry makes available to them. 

Dr. KilEPs. That is correct. 
It is interestins- to note that even before 1932, a committee of 

President Hoo!er s, ,!"riting a two-v~lume work on social trends, 
should summarIZe theIr findings by saymg: . 

It, then, the report reveals, as it must. contusion and complexity in American 
Ute during recent rars, striking inequality in the rates of change, uneven 
advances in inventions, lostitutions, attitudes and ideals, dangerous tensions 
and torSions in our social arrangements, we may hold steadily to the importance 
ot viewing soeial situations as 8, whole in terms of the interrelation 'and inter
dependence of our national life, of aoalyzlng and appraising our problems a8 
those of a single society based upon the assumption of the commOD welfare as 
the gdal of common effort. 

Eft'ective coordination ot the factors of our evolving society mean. where 
possible and desirable. slowing up the cbanges which occur too rapidly and 
speeding up the changes which Jag. The Committee does not believe in a 
moratorium. upon researcb In pbysica.l science and invention, such as has some
times been proposed. On the contrary, it holds th'at social invention has to be 
stimulated to keep pace with mechanical inventlon.s 

Some of these social inventions hl1ve already been applied in Amer
ican life. Our genius in inventing and exploiting the idea that all 
the children of all the people should be educated has led to an in
vestment in plant in every corner of the United States and ereated 
jobs for millions. If we should catch the vision of building an 
American civilization). we could create employment for millions, as 
did Sweden, in provicting, to use their national slogan, "more beauti
ful things for everyday life." In every city an art center, an opera 
house, With native schools of painting, sculpture, woodwork) handi
craft, music, and literature; In every home and school and public 
building examples of native American artistry; but above all in 
American economic life a realization of that type of economic and 
social adjustment which may lead some future observer to call the 
United States, as Marquis W. Childs describes Sweden in his Sweden., 
thB Middk Way, Br- . 

country where lalBB6Slf-/aire has continued to exist; where the so-cal1ed IllawSIJ 
ot supply and demand have not been wholly Invalidated by the spread of 
monopoly! . 

1 RfltHmt BOCfaJ 2'l'mb fit ,Pa" United BtGt~ McGraw.Btu. New Yort, lASS, p. XV. 
'I Marquis W. ChUd •• BWfllkm, the Jl,cfcDe wall, Yale Unlveralt7 Press. New RaVeD. 

1936, p. 161. 
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Monopoly in its various forms in the United States is tk enemy 

of democracy. If we fail to have sufficient American pioneer red 
blood in our veins to insist that there shall be no concentration and 
exercise of economic power without the consent of the governed, 
technology will never be able to create for us an America Unlimited. 

I am sorry to have taken such a long time, Mr. Chairman, for this 
testimony. 

The CH.umt.I:.ur. It was very interesting. 
Do any members of the committee desire to ask Dr. Kreps any ques

tion! 
Mr. HnnlIlms, Mr. Chairman, may I have just a moment! There 

were one or two questions that I should like to have asked, but the 
hour is somewhat late and it has been somewhat difficult at points 
to follow this very interesting discussion. Merely as " matter of 
safeguard, therefore, I might want to question the witness at some 
later time. 

I would like, however, to indicate what you already indicated at 
the beginning, that Dr. Kreps spoke in his personal capacity, and 
certainly was not representing, more particularly, the point of view 
of the Department of Labor in presenting what seems to me to be 
in part at least a bridge between the work which the committee has 
been doing and the l'resent hearings, presenting it very interestingly 
and si!\'llificantly. That is, in the discussion, for example, of con
centration of economic power, of prices, with which the committee 
has heretofore concerned itself, I think in showing the relationship 
between those subjects and the broader problems of technology, Dr. 
Kreps has done a very real service. 

I should like, however, if I may, to address myself for a moment 
to Mr. Anderson with reference to the type of interest which we 
feel in the Department very keenly, in the problems of technology 
or the machine as such. We recognize these other ~roblems; our 
interest in America Unlimited is as unlimited as Dr. Kreps'. As a 
matter of fact, I think the phrase might conceivably have originated 
within our Department. 

The CR.mv'N. It is a good phrase, if more than one wants to 
claim it. 

Mr. HnnuOH8. It is an excellent phrase\:and the more widely used, 
the better, and the more widely it is rea.tized that America Unlim· 
ited means a very broad attack on the problem, and not a specific 
attack by restrictive measures, either WIth reference to production 
or with reference to machinery presumably the better. 

I have gathered from Dr. ~ps' testimony that an attack on the 
problem through a mere limitation on the use of machines as such 
would be regarded by many as analogous to the machine riot ap" 
proach to machinery in the nineteenth century. Merely in passing, 
I would put in a footnote that I wouldn't want to make the statement 
before we closed an examination of the problem. There has been 
some interesting thinking by David CushIDan Coyle and others, for 
example, as to the poverty a society may find itself in through an 
undue rate of obsolescence of machinery, where an undue proportion 
of its efforts goes into the creation of plants which are then scrapped 
and don't result in consumer /lOOds. 

But turning to the particular problems that are involved, Mr. 
Anderson, I hope that this is a bndge and not a forerunner of the 
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attack which is going to be made by all witnesses. This is funda. 
mentally important, but there is the problem of the machine itself, 
of the grou", of workers that are thrown out by a specific machine, 
or the indiVIdual worker that is thrown out in the process of tech
nological chan~, with referenoe to which we in the Department of 
Labor have a VItal and continuing concern. 

The things that we are hunting for are the constructive efforts 
which are being made by industrIal leaders, by trade union lead
ers, by thoughtful people in the Government, as to the means by 
which that dislocation can be made less in those instances in which 
it occurs. It has meant, for example, in the recent past, a fairly 
substantial extension of the field of collective bargainmg in which, 
for example, collective bargaining has concerned itself not merely 
with the question of wages and of hours! but has also concerned 
itself with such questions as the rate at WhICh machinery is going to 
be introduced, and the way in which machinery is going to be 
introduced. 

To take examples from countries that Dr. Kreps has been talking 
about, there has also been a very great interest in such things as 
dismissal wages, with which we in the United States have relatIvely 
little familiarity. Now there is a developing experience in the United 
States, and a developing awareness of the problem of the dislocation 
for the individual groups, on which we need to focus OUr attention, 
and to which hearings on technology and machines as such can very 
properly be directed, and should be extensively directed, to find out 
th~ extent to which tltere is an awareness, the extent to which that 
problem is being handled in one industry after another, and the 
methods that can be a",plied. And it is along that line that our De
partment has a very VItal interest, that operates in a sense on a nar
rower level, or operates at least on an un-underlined level of interest, 
in that chart that was submitted, and I hope that we can look for
ward to that material and point of view being developed. 

Dr. ANDERSON. May I express the attitude of the staff in building 
up these particular hearings, Mr. Chairman I We had in mind two 
approaches. The first one has been reflected in Mr. Kreps' fine docu
ment, and will be included in the next witness's statement of new and 
impending technology. On this first day we planned to orient our
selves in the problem, to get a glimpse of its size aud its ramifica.
tions, to form this bridge between the larger social policy problems 
of the economic situation that you have been discussmg through the 
year, and this more specific topic of technology as it applies in par
ticular industries. Not only have we had m mind these specific 
points, but also as I pointed out this morning successive witnesses will 
be in tlte nature of case studies for the committee. Mr. Ford, for 
example will be here on Wednesday morning, and he will discuss 
the Whole retooling story of the Ford l'lant, the thing which every 
economist and labor man has been wantmg to know about for a long 
time. Specifically in detail he will talk about displacement in par
ticular units of tlte I?lant, al!d t~e effect of disp!acement upon worIi:ers, 
particular workers, ID defimte hnes of productIon. 

We have had in mind, therefore, a twofold purpose all the way 
through. The first task today was to lay a groundwork, as it were, 
upon which to build the rest of the structure. Ultimately we hope 
that out of this will come some sense of the social obligations, of the 
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policies of a social character, that must be formulatedhand I have 
cautioned every witness with whom I have discussed the earings that 
we do not propose to prejud/l!' the outcome of the ho:arings m any 
way, nor do we have any formula or panacea. We mtend to look 
upon them precisely as Mr. Hinrichs has outlined, a succession' of 
case studies in which specific data will be assembled and presented 
to the committee for its review. 

We are ready for our next witness, Mr. Chairman, if the com
mittee is. 

The CllAIlWAN. Did you want to make any comment' 
Dr. KREPB. Just one statement, that I want to second what Mr. 

Hinrichs has said. As a witness, counsel had instructed me to say 
that I was speaking for myself, in no way committing anyone, and 
particularly in no way committing the committee as such, or any 
part of the committee. I am sorry if I failed adequately to carry 
out that instruction. 

The CHAIlWAN. That is clearly understood, I think. 
Dr. ANDERSoN. Mr. Chairman, we are ready with our second wit

ness for the day, and I might say we have scheduled the hearings 
on such a basis that you Wlll have two strong witnesses a day to 
contend with. 

Mr. Chairman, Mr. Watson Davis is the director of Science Serv
ice. He is the author of the book, The AdvfJJMement of Sde'Me. 
He has written many articles in this field, and, when looking over all 
possible witnesses to bring to you: on the subject of "New and Im
pending Technology," your executIve secretary and I concluded that 
Mr. Davis was the best qualified person we could find. We present 
him to you with the subject of "New and Impending Technol0/P"" 

The CHAIIIJIIAN. Your testinlony of course is all a matter of opimon, 
isn't it and the result of your own studies i 

Mr. DAVlS. Not only my studies, but those with whom I have con-
sulted. ' 

The CHAIlIlIlAN. If there is no objection, we won't bother adminis
tering the oath to witnesses who are just contributing expressions 
of their opinion and of their own researches. - , 

STATEMENT OF WATSON DAVIS, DmECTOR, SCIENCE SERVICE, 
NEW YORK 

The CHAIlIlIlAN. Will you be good enough to state for the record 
your background, please' 

Mr. DAVIS. My name is Watson Davis. I am director of Science 
Service. Science Service is a nonprofit institution for the populariza
tion of science, with trustees nominated by five bodies: The National 
Academ:y of Science, the National Research Council, the At1lerican 
AssociatIOn for the Advancement of Science, the newspaper profes
sion generally, and E. W. Scripps estate. It has been in exist-, 
ence about 20 years, and it is operating in the field of keeping the' 
public informed as to the advances of science. We operate in part 
as a press association or a newspaper syndicate and we publish the 
weekly magazine, SdeMe Nf!IWB Letter. , 

The CHAmMAN. How lonE have you been engaged in this work' 
Mr. DAVlS. Approximately 20 years. 
The CHAIlIMAN. You may proceed. 
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Mr. D ... VIS. The pace of research, invention, and engineering d~ 
velopment shows no sign of lagging. On the contrary, science and 
the organized knowledge of the world seem to be proceeding at an 
accelerating rate. 

It does not seem possible to.predict with great definiteness exactly 
what new things the world will have in the years to come. But we 
may all be very sure that there will be new things, that we live in a 
world which will never be finished and is not static today, that most 
of the things that we wish to have can be obtained if we put our 
minds and our hands to the task. It is one of the important facts 
about our world today that we know enough and we have techniques 
suffil:ient to give us an extraordinarily good chance to develop 
through scientific research an answer to a need. We can usually 
make an invention if it is deemed su1licientIy necessary and if brains 
and labor and money are turned to the task. As Dr. Kreps has 
noted in his earlier testimony, the art of invention has been invented. 

The purpose of m:y testimony is to give some inkling of the things 
that men, looking mto the future, believe we should be able to 
accomplish, things that once the people know mi~ht be achieved 
they will desire. Calling upon representative sCIentific research 
workers in various fields, my presentation will skim high points of 
what is being done to achieve these ends. Based on the record of 
successful research to date, we may be sure that what we set out to 
do in the field of research and invention we shall be able to accom
plish in large measure sooner or later. 'With a broad and comp~ 
heI)sive look at great problems of the future, we should be able better 
to comprehend the topic the committee is now considerin~. It would 
appear rather definitely that these great problems will, m the imm~ 
d,ate future, become morel not less, urgent. 

First of all, just what IS science and invention' I want to quote 
Sir William Bragg's advice to England at war because it is pertment 
here in America at peace: 

lIclence-

Sir William says-
which Is knowledge ot nature. Is of fundamental Importanoe to the sucoesstul 
prosecution of any enterprise. 

Science is of general application. There 1s Dot one science of chemistry, 
another of electricity, another of medicine. etc. Tbere Bre Dot even distinct 
sciences of peace and war. There Is only one natural world, and there is only 
one knowledge ot It. . 

Fruitful inventions are always due to a combination of knowledge and ot 
experlenoe on the spot. 

MODERN INDUSTRIAL lIESEABCH 

Mr. DAVIS. The investigators engaged in scientific research are the 
remakers of civilization and the true molders of history. They may 
be called the catalysts of civilization. Now who are they, and where 
do they work' They are in our universities, in our Government 
laboratories, and in our industrial research laboratories. A few are 
on their own, working on their problems when the rest of us play 
bridge or go to the movies. 

The CHAIRMAN. How many of them are on their own' 
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Mr. DAVIS. That is a very difficult question to answer. Perhaps 

your best index would be found in the patent record. I don't think 
there are any good reliable figures on that at all. 

The CH.AJlIMAN. The general picture that has been presented to 
this committee in the patent study 1 and elsewhere is that which was 
mentioned by the previous witness! that an increasingly large pro-' 
portion of research and invention IS the product of group activity 
rather than of the activity of the single individual. 

Mr. DAVIS. I think that is very true. 
The CHADll\[AN. Fifty years ago it was common to have' an in

ventor work altogether by himself. He may have been a student of 
chemistry alone, seeking to develop new, chemical properties. But 
today would you say, from your experience, that the reverse is 
largely true! ' 

Mr. DA VIS. Yes; the reverse is true, and even if the person is of 
such a nature that he actually is seeming to work alone, he very' 
often, through literature or through contacts in other ways, is a part 
of a group, even if he brings about that group through consultation 
or consulting the literature and so forth. 

The CHAmvAN. It emphasizes the organizational aspects of modern 
society. " 

Mr. DAVIS. Oh, very much so; yes. Numerically, they are few 
although their works bulk large in the fundamental reckoning 01 
prof!"l:E'ss. Exact figures are lacking but perhaps not over 100,000' 
mdividuals are engaged in scientific research in this country. Per
haps a tenth of these, that is! 10,000~ less than a hundredth of 1 percent 
of the United States populatIOn, strike with the flint of genius from the 
steel of learning the sparks that continually kindle anew the forward-' 
moving torches of science and industry. Throughout the worlffer
haps 200,000 scientific investigators in the aggregate are enga in 
the extremely important task of creating new knowledge an new 
technologic developments. 

On industrial research in the United States, approximately $215,-
000,000 was spent during the past year by 2,000 individuil com
panies, accordmg to a survey by Dr. William A. Hamor, Mellon In
stitute of Industrial Research's associate director. The survey' 
showed that 32,000 scientists and engineers are engaged in industrial 
research, half of them in chemical, petroleum, and electrical labora
tories. Some 16,000 more persons backed up these scientists and 
engineers as assistants or clerical workers. Leading investors in re
selirch during 1939 were du Pont, with a research budget of $7 ,000,000, 
and Dow Chemical Co., spending $1,400,000 on research. About 110 
individual companies in the field of chemical industry and 40 trade 
associations make research grants to educational institutions. Ap
proximately 200 college laboratories are used incidentally for indus
trial research and commercial testin~. About 250 manufacturing cor
porations are sustaining long-range mvestigations in research founda: 
tions. Many companies with no laboratories of their own turn to the 
250 commercial laboratories in the country. ' 

I might say that these figures are rather round and there are in
quiries under way which will come to fruition in a couple of months 

1 See Hearlnga, Part. 2 and 3. 
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which will probably refine them, but in general I think they are of 
the right order of magnitude. 

In the universities and research institutions a considerable amount 
of fundamental research is done, much of which will eventually be 
of industrial and community value in a practical way. In the Fed
eral Government laboratories much fundamental research is under
taken with the money available amounting to approximately 
$35,000,000 a year. 

Again, ~you can compute that figure differently if you define re
search differently. 

Progressive, forward-looking industries are in the habit of making 
it a rule to spend from 1 to 3 percent of their gross income on re
search. Some large organizations in older industries spend almost 
nothing, while a few industrial concerns, born largely of research 
and development in recent years, are reported to spend up to 5 and 
even 8 percent of gross income in this way. The amount of money 
spent by the Government for research on a percentage basis is far 
less than that of the average industrial concern. 

The CHAIRMAN. Do you mean on a percentage basis! 

OOVEllNlllENT RESEAROll EXPENDlTUlIES 

Mr. DAVIS. The Government, on all its scientific educational activi
ties, spends approximately, or did a few years ago, 1 percent. 

The CHAIRMAN. One percent of what! 
Mr. DAVIS. One percent of the total expenditures of the Govern

ment; therefore, the amount spent on research, using the same defi
nition of research of an industrial laboratory, would be closer to 1 
percent. 

The CHAIRMAN. You wouldn't expect the Government expenditure 
for research on a percentage basis to be anything like that spent 
by ordinary industry, would you! 

Mr. DAVIS. I would like tQ see it larger. The biggest job the 
Government has is taking care of the country as such, and that cer
tainly is as important to the Government as the operation of indus-
try. 

The CHAIRMAN. Of course a good lot of that activity of Govern
ment is the constitutional duty of enforcing the laws which have 
been enacted from time to time. 

Mr. DAVIS. That is true. Personally, I would like to see the Gov
ernment spend more. 

The CHAmMAN. Surely; I can understand that. 
Mr. DAVIS. I think it would be a very good investment from a 

practical standpoint. 
Dr. ANDERSON. Mr. Davis, isn't it true that Government research 

enters a field that is not otherwise properly taken care of or ade
quately handled, and therefore is vital to fundamental research I 

Mr. DAVIS. Yes; very much. The Government can do certain things 
in research that no commercial concern would be justified in doing. 
I think one example of that is the very extraordinary record of the 
N. A. C. A., the ~ ational Advisory Committee for Aeronautics, in 
aviation l'esearch, undertaking a job of development which industry 
certainly was in no position to do, and which has revolutionized ilie 
whole aeronautical industry to a remarkable extent. 
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The CHAllIMAN. Well, the ordinary commercial industry cannot 

undertake research except as an incident to its own enterprise. It 
must he upon a profit basis. The Government~ on the other hand, can 
undertake research without respect to the prontable phase of it at all. 

Mr. DAVIS. Well, it seems to me, Mr. Chairman, that the Govern
ment can look at research in very much the same way as an industry 
does. As a matter of fact, one of the most profitable methods of 
conducting research is to allow competent scientists to do the sort of 
things that they want to do, make the inquiries that they want to 
make, with the confidenoe that as they explore new fields of knowledge 
which may in some cases be very remote to the commercial aspira
tions of that particular conoern, there will be enough new knowledge 
plowed up, and the results from a commercial standpoint will be 
sufficiently large, to allow that. 

The CHAIRMAN. I assume that you would feel that the product of 
Government research should be contributed to the public. 

Mr. DAVIS. Well, it will be of neoessity· yes. 
The CHAIRMAN. In other words, it would not be made the basis of 

a profit-making enterprise on the part of Governmentl but would 
be contributed to the public to be used by the public ill whatever 
form seemed advantageous. 

Mr. DAVIS. Some Government research might very well form the 
basis of a very profitable activity by commercial concerns. 

The CHAIRMAN. Yes; but I mean you wouldn't want the Gov
ernment itself to make profit out of the research. 

Mr. DAVIS. The profit to the Government would be its service to 
the people. I don't see that it is the function of Government to make 
a profit in the industrial sense. 

The CHAIRMAN. I wanted it to be clear that that was your point of 
view. 

Mr. DAVIS. Research, in a very real sense, is international in scope. 
I think that is very important. It can be said that it is cosmic in 
scope, rather than merely confined to this earth. For what happens 
to a distant star or galaxy, when viewed by a giant telescope! may 
very well give an essential hint of how atoms act on earth, enlight
ening and explaining the way to some new industrial process. 

As Dr. Raymond B. Fosdick, president of the Rockefeller Founda
tion, said in his annual report a few days ago: 

Scientific growth Is almost Invariably the result ot eross·fertillzation between 
laboratories and groups in widely separated parts of the world. Only rarely 
does one man or one group of men recite with clear loud tODes a whole Im. 
portant chapter, or even a whole important paragraph, In the epic of science. 
Much more often the start comes from Bome isolated and perhaps timid voice, 
maktng an inspired suggestion, raising a stimulating question, the first whisper 
ecboes about the world of science. the reverberation trom each laboratory 
purifying and strengthening the message, until presently the voice of science 
is decisive and authoritative. 

Achievement In sclence. more often than not. is the result ot the sustained 
thinking ot many minds In many countries 'driving toward a common goal. 
Tbe creative spirit ot man can not successfully be localized or nationalized. 
Ideas are starved when they are fenced in behind frontiers. Tbe fundamental 
unity of modern clvtllzation Is the untty of Its intellectual life. and that ltfe 
cannot without disaster be broken up Into separate parts. 

What is it that science and technology can do for us in the future' 
What developments can be brought about through research! It seems 
worth while to attempt to look at the future possibilities, in terms 
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of what representative scientific authorities believe can be done or 
what fields of research may prove to be fruitful to our industrial, 
personal, and national life. 

Being a prophet is always dangerous. Yet those who in the past 
have made predictions of things to come have in general, curiouslI 
enou~hl been too conservative. I am referring to well-eonsidered 
predIctIons by those who are competent to look ahead rather than 
the romancing of fiction writers. 

FII!lLD8 FOR FURTHER Im!!EARClI 

Mr. DAVIs. In an attempt to obtain for this committee a well
documented and expert survey of fruitful fields for future research 
and invention, I have consulted with a number of representative 
scientists and engineers in this country. Since the National Associa
tion of Manufacturers at its recent Modern Pioneers Celebration 
selected a group of nationallI recognized modern pioneers, men who 
are judged to have made major contributions to American industry 
from a research and enginee~ standpoint" this provided an eminent 
jury to which this Froblem mIght be put. Many of these men are 
very busy. Some 0 them are absorbed in a particular line of work 
to which they have made great contributions. Nevertheless, from this 
jury have been obtained valuable suggestions which I am incorporat
mg in the material to be presented to you. There have also been con
sulted numerous authorities in various fields of research and their 
comments are being made available to the committee. 

Eight broad or highly significant fields in which scientific and 
engineering developments should be particularly fruitful have been 
selected for exploration. These are, of course, JUst eight fields, and 
there are other important fields which, because of the limitations of 
time, can not be mcluded. These fields are photosynthesis, atomic 
power, lon~~~!: weather forecasting, synthetic materials, chemical 
cures of , genetics, human relations, and mobilization of 
scientific knowledge. 

From the experts that I have consulted by wire I have gotten some 
comments, a few of which I want to include. Every one of these 
items rel?resents extremely important fields of investigation and ones 
which will have very important consequences even in the very near 
future, in the opinion of Dr. V. K. Zworykin, director of the R. C. A. 
Manufacturing Co. 's electronic research laboratory. 

This morning I have a wire from Dr. J. V. Dorr which states: 
Your wire shows great vision. It probably understates 'Possibilities and 

probab1litles of the next twenty-five years. 

In the opinion of Dr. William D. Coolidge, director of the research 
laboratory of the General Electric Co., Schenectady, N. Y. [reading] : 

The experlence of the past teaches us that tor the future we have much more 
to hope from the things that we cannot even dream of today. Prior to the 
work of Faraday DO one could have envisioned a dynamo, ar before BoentgeD 
an X-ray tube, or before Maxwell and Hertz a radio. Tbese things become 
possible only after the fundamental facts and principles had been discovered. 
The most successful research organizations are those stressing the importance 
or fundamental reseorch looking to the discovery ot new facts and principles. 
which may not lead merely to improvements In old things but which may lead 
to entirely new ones. This of course constitutes an unUmited field for research. 
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A genera.1 comment on the relation of resea.rch to industry and 

genera.1 living has been made by Dr. Charles F. Kettering, who, by 
the way, is VIOO president of ~era.1 Motors and genera.1 manager of 
the Genera.1 Motors research division. In the record I had him presi
dent of the Genera.1 Motors Research Corporation, an organization 
which has been dead as a corporation for 15 years, but very much 
alive from the standpoint of research.. 

On the question put to him he says: 
It Is impossible to predict specl1Ically tbe e1fect research will have In shaping 

developments in existing Industries, in creating new ODes. and OD general living. 
It is no more possible far us to tell what the next new lndustries will be than 
it was for Columbus to know that be would reach a Dew continent when he 
set saU to the West from Spain on a proposed journey to India. Even more 
important than his actual arrIval iD the West Jndies was the fact that after 
he returned. to Spain be still did nat know that he bad dIscovered a new conti~ 
nent. It took a bundred years of exploration after his 1n1tlal voyage to have 
the new continent well defined. 

And 80 it is with research; the only predictions that can be made are of the 
most general nature. Benjamln FraDklln predicted tbat In time tbe doctors 
would know how tc:r cure all diseases. His prediction Is just as good today as 
when it was originally made. The doctors have made remarkable pr~ but 
there are stlll enough diseases that they don't know how to cure to give them. 
plenty' of work over a long period of time before they succeed in fulfllling 
Franklin's prediction. 

The CHAIRl\[AN. And to give the patients plenty of trouble, 
Mr. DAVIs. Exactly. 
TbIsldea-

Dr. Kettering says--
ot. our inability to look ahead as to specific accomplishments Is something that 
must be recognized and its recognition is as important as the actual research 
work ltself. 

Now, to take up these 8 fields: first, the field of photosynthesis. 
The utilization of energy from the sun is alrunary problem of 

mankind. The sun is fundamentally our chie source of. available 
power or energy. Heat and electric power are derived from the sun 
whether it is generated hydroelectrically or by use of coa.1 and oil. 
All food is manufactured by green plants throue;h the use of sun" 
shine. For ages men ha.ve fought for, litera.1ly, their places in the SwL 
The war in Europe is largely a struggle for the fossil sunshine of 
past ages, the oil and coal necessary to modern industry and living. 

The problem of solar energy is a very large one. According to 
Dr. O. L. Inman, director of the C. F. Ketterin~ Foundation for the 
Study of Chlorophyl and Photosynthesis at AntlOch College, the best 
estimates are that the energy reaching the earth from solar radiation 
each year is equivalent to that received from burning 400 septillion 
tons of anthracite coal (4XI0" tons, or 4 followed by 23 ciphers). 
From this source mankind could dFaw plenty of available energy for 
all its needs. 

The green plant is the principa.1 converter of solar energy into 
useful materia.1 for mankirid. The process by which it does this is 
ca.1led photosynthesis, although just -how the plant does this is still 
unknown. Obviously, this is one of the major problems of our civil
ization. Yet a rough estimate by Dr. Inman of the amount of money 
budgeted in 1940 for this work in the United States is only about 
$250,000 to $300,000. 
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Dr. Inman sees two ways of approaching this 'problem so important 
to the long·time provision of power to our cIvilization: Fi~ we 
could learn more about plant growth and grow several hundred tImes 
the amount of vegetation we now grow, transforming much of this 
into more condensed charcoal from which gas, oil, and so forth, may 
be made. Second, through fundamental research we could solve the 
mechanism of how to fix with the tools we now have available the 
carbon of carbon dioxide and the hydrogen of water into chemical 
compounds similar to methane or marsh gas and gasoline; or, by 
the addition of oxygen, to get sugar, woods, or fats; and, by the 
further addition of nitrogen, to get proteins and so on to thousands 
of possible compounds or molecules with energy stores ready for our 
use. 

The CHAIRJl[AN. In other words, we may confidently look forward 
to the synthetic production of coal and oil and similar carbon prod" 
ucts before the natural products have been exhausted. 

Mr. DAVIS. If we get at the job soon enough and hard enough, 
because it is a big problem. 

The CIIAllWAN. Progress is already being made, is it no19 
Mr. DA VIS. Not too much progress is being made. It is relatively 

discouraging. But after all, there is only a handful of people who 
are really at work on this job at the present time. 

Dr. ANDERSON. Mr. DavIS, the point to be made is that it is realiz
able. In the opinion of this expert, this sort of a future is before us. 

Mr. DAVIS. Yes. 
pr. ANDERSON. And the period of time involved depends upon the 

amount of money and the attention devoted to it. 
Mr. DAVIS. It is a good bet that we will be able to do this in 

the future. How soon we are going to do it, no one knows, but 
certainly it is a very real problem for the future, and one that is 
worth working on, and if and when our supplies of coal and oil 
are exhausted, this may be one of the ways that we can take care 
of the energy resources of the world. 

When man solves this problem of photosynthesis and sets up his 
own method of storing radiant energy from the sun, it may very well 
not be an exact duplicate of the method used by the green plant. And 
it is rather important that it may be even more efficient than the 
green plant is. 

Dr. Inman says that man has been taking for granted that he can 
in some way keep on depending on caJilital stores of coal, oil, and gas 
for energy. He feels that the solutIOn of the problem of photo
synthesis m a practical way is a long-time research Jilrogram, which 
is the point that you brought up, Mr. Chairman. If It is not started 
sufficiently early on a large scale, mankind may find that it ·was too 
late beginning the research, and serious shortage of power and 
energy supplies may be visited upon the earth by our failure to begin 
research even though we knew the job had to be done. 

Mr. Chairman, I have here an expanded statement by Dr. Inman 
that I would like to submit as an exhibit. 

Dr. ANDERSON. Mr. Chairman, the number for the record is 2446, 
and I submit this as part of Mr. Davis' testimony. 

The CHAIRMAN. Tile exhibit may be received. 
(The document referred to was marked "Exhibit No. 2446" and is 

inciuded in the appendix on pp. 17313-17315.) 
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ATOMIC POWER 

Mr. DA VIS. Turning to atomic tl0wer, within the atom there are as 
yet untapped stores of energy whICh if released would furnish almost 
unlimited amounts of power, enough to take care of all the energy 
needs of mankind. A mere 2 years ago the probability of the release 
of atomic power of any kind seemed fantastic. Early in 1939, the 
splitting of the heavy chemical element, uranium, with the release of 
an enormous amount of interatomic energy was demonstrated. Labo
ratories throughout the world that had "atom smashin~" apparatus 
have been exploring as rapidly as possible with relatIvely limited 
resources this very exciting possibility. 

The best opinion at the present time seems to be that which it may 
be possible to obtain energy from uranium on a scale of commercial 
importance for special uses, this type of reaction if made practical 
will at best tap only an infinitesimal fractioh of the total atomic 
energy around us. The hope of tapping large amounts of atomic 
energy seems to lie in the possibility of discovering in the future a 
mechanism for atomic annihilation l m the opinon of Dr. M. A. Tuve 
of the Carnegie Institution of W ashm~n's Department of Terrestrial 
Magnetism, one of the leading investigators in this field. Dr. Tuve, 
Mr. Chairman, has prepared at my request a statement on atomic 
power which I would like to offer as an exhibit. 

The CHAIRMAN. It may be received. 
(The document referred to was marked "Exhibit No. 2447" and is 

included in the appendix on p. 17315.) 
Mr. DAVIS. Dr. William D. Coolidge, director of research labora-

tories of the General Electric Co., states: . 
It has been shown that in the case of the element uranium an enormous amount 

of tnteratomie energy may be set free, so much. in fact, that if further research 
shows how the process once started may be made self-propagating, we may be 
able to get as much energy from a pound of uranium 88 from millions of pounds 
ot coal. This might prove to be a cheaper source of power than any other. Even 
It it were more expensive it might be revolutionary in those applications where 
weight and bulk are all important. It also seems possible that further nuclear 
research may show how the wteratomic energy of some of the more common 
elements may be economically set free. 

Dr. Lee de Forest, famous engineer, now resident at Hollywood, 
Calif., whose inventions have been so important in radio and motion 
pictures, states: 

The cyclotron as developed by Prof. E. O. Lawrence. of the University of Cau
fOl'nia. has already justified man's hope that eventually he will be able to derive 
by elemental fission ch~p. universally obtainable energy tn unlimited quantities. 
Our oil aud coal resources must otherwise be exhausted within a few centuries. 
These must be conserved tor more essential services than mere power supply. 

Mr. (''hnirman, it happens that thiJ; morning there was announced 
from the Universit;y of California a gift from the Rockefeller Founda
tion which makes It possible to construct a new and larger cyclotron 
or atom smasher, and I have a statement of that which is being dis
tributed today by Science Service, which I would like to make avail
able to the committee. 

The CHAIRMAN. Do you wish to incorporate it at this poinU 
Mr. DAVIS. I think it would be suitable, perhaps somewhat edited 

to conserve snsr.A in t.hA. 'MC'.nrrL 
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The CHAmMAN. Very well, if you will cut it down and edit it, it may 
be received. 

(The document referred to was marked "Exhibit No. 2448" and 
is IDcluded in the appendix on p. 17316.) 

Mr. DAVIS. As in the case of the photosynthesis, the amount of 
research being conducted upon the problem of atomic power is extraor
dinarily small compared WIth the large winnin~ to mankind if success 
should be achieved. Most of the research 18 being undertaken in 
university and scientific institutional laboratories WIthout any com
mercial objectives. On account of the extreme inIportance of adequate 
power to national economy and military defense) as well as to indus
try, adequate support of IDvestigations of atomIC power would seem 
to be a highly Justifiable gamble. 

SUGGESTED USE OF GOLD 

Mr. DA VIS. In connection with the possible obtaining of practical 
power from uranium, the use of a few tons of the gold stored at 
Fort Knox, serving no useful industrial or scientific purpose, would 
be helpful. Such use of the gold would not involve its loss. The 
most practical methods that have been suggested of concentrating 
uranium is through thermal diffusion or through centrifuging. 
The uranium would be in the form of a complex gaseous fluoride 
which is highly corrosive to ordinary material but which is resisted 
by gold. If sufficient gold to construct the necessary apparatus could 
be .loaned by the Government to research laboratories, this particu
lar investigation would be very much speeded. The gold after the 
experiment could be returned to storage and even while in practical 
use would not lose its value as an asset ID the United States Treasury. 
Perhape some of the same gold that was prized by the Egyptian 
pharaohs could be used in t1iis experiment since gold is one of the 
most inIperishable materials on earth. 

The CHAIRMAN. How much gold would be needed for an experi
ment of this kind ¥ 

Mr. DAVIS. Oh, a ton or two. It wouldn't be very much. It 
would be really just a loan of that gold, and you might have to loan 
a Treasury guard or a few soldiers to protect it, but even that wouldn't 
cost very much money. 

The CHAIRMAN. There ought to be a headline in that: The witness 
proposes the Government loan two tons of gold. [Laughter.] 

Mr. HINRICHS. Incidentally, it was an economist about 300 years 
ago who first suggested that gold might reach the point where it WIUI 
going to have to be used as a commodity, and this seems to me to 
be an interesting demonstration of the cultural lag that it takes 
to make an inventive suggestion. free. 

The CHAIRMAN. I haven't looked at the Treasury statement this 
, morning, but I am conscious of the fact that the gold at Fort Knox 
is measured in ounces, not in tons. 

Mr. DAVIS. It might do a good deal more good in a scientific lab
oratory than at Fort Knox. 

The CHAmMAN. I wouldn't be at all surprised. 
Mr. DAVIS. It still could be used to back up currency, of course. 
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The work on atomic power shows the internationalism of scientific 

l-esea.rch, and again I quote from Dr. Fosdick, that: 
In the ease of the breakdown of .. uranium during the past year, the early 

tentaltve questlonlngs came from Rome; they were caught up at Berlin, were 
eargerly heard at Paris and Oopenhagen, and then spanned the Atlantic and 
were aeJzed upon here so enthusiastically that literally within hours, rather 
than within days, th" critical experiments had bl>eJl checked and extended at' 
Oolumbla University, at the Carnegle Institution of Washington and In Law
renee'. laboratory at the University of California. 

There has been some fear that the sudden production of a new 
energy source of large magnitude would be economically disturbing. 
The experience has been that any development of this sort from a 
practical standpoint can be introduced only over a period of years 
even when it is once perfected. The benefits to the community at 
large from cheaper power would be so large that if and when atomic 
power or other power of low cost is achieved it would well be worth 
while to make the necessary economic adjustments. 

Dr. ANDEBBON. I wanted to ask a practical <Juestion bearing upon 
the subject of this hearing with respect to the time element of such a 
new, cheap power. When you say it would come in gradually, do you 
mean gradually enough for us to make the economic and social 
adjustments necessary to its use without a great lossY 

Mr. DAVI8. I think that is a very difficult question to answer. I 
should think that if we had atomic power in such a way that you 
could apply it, probably it might take a decade to get it into such 
form that you could actually use it in a torpedo or automobile or 
some device of that sort. 

From the experience that the world has had in making itself at 
home with innovations of a technologic sort, perhaps 100 years isn't 
too long. There might be a certain amount of difliculty. 

Dr. ANDERSON. In other words, a lO-year span would be so short 
in terms of its far-reaching effects that some serious dislocation 
might occur from such a wide-sweeping thing. 

Mr. DAVY8. Yes; it might in the same sense that dislocations have 
occurred through the use of radio, perhaps. 

Mr. HrNRIOHS. May I ask a question in that connection, Dr. Dayis. 
Does the practical application of a basic scientific principle, such as is 
applied liere in the development of atomic energy, ordinarily make 
itself inlmediately available as a substitute in a whole series of fields, 
or does it becom,e available in parts, as it were. Potentially we may 
need to think of readjusting our whole source of power sup
ply with all of our mines

j 
all of the people engaged in the produc

tion and distribution of e ectric power, all of the people engaged in 
the production and distribution of petroleum. A decade, two dec
ades, for that sort of transition would be a terribly short period. 
I am interested to know whether in fact the practical applicar 
tion of the basic scientific principles does manifest itself over the 
whole field at once, or whether it tends :rather to be a matter of a 
decade or so of development of one use, another decade in the devel-
opment of another use, and so on. . . 

Mr. DAVI8. I think it is on the order of a decade-for-a-use tyl?e of 
development. That is certainly true in radio. Radio came relatively 
slowly. That is, we had radio approximately at the turn of the 
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century, and we didn't have broadcasting until approximately 2, 
perhaps 3, decades later. 

I should think, particularly if you began to use uranium that is 
if you used the energy from uranium efficiently, that would be the 
first practical development. Nobody knows what will be the first 
practIcal development or whether there will be an¥l but if there is, 
that would probably be a very limited use. And It annihilation of 
the atom were achieved, that mIght bring about much more general use. 

Dr. ANDERSON. Just to follow that for one moment, because it 
has some important bearing on the whole problem of technology, 
is it true that the state of our knowledge has come to a point where 
we are able to make the application much faster than we ever did 
before, and that there is some prospect of wide-sweeping changes 
occurring more rapidly than has been true in the past I 

Mr. DAVIS. I think that is true. We are certainly getting certain 
applications such as sulfanilamide, which I want to talk about later, 
that have come in a good deal shorter time than such developments 
would have taken place a decade or two decades ago. 

Mr. PntE. You would see nations like Italy and Japan, which have no 
fuels of their own, who wouldn't wait two decades to put that into use. 

Mr. DAVIS. No. They would put it in use once it was achieved. 
One of the amazing things is that the crucial experiment was done 
in Germany. Instead of bein~ bottled up as a military secret, prob
ably partly because they didn t know wliat they had, it was allowed 
to get out into scientific literature. 

The CHAIRMAN. Mr. Davis, it is now 5 o'clock. 
"Mr. DAVIS. I will speed it up, Mr. Chairman. 
The CHAmMAN. I think that some of the members of the com

mittee feel that this might be a good time to suspend for the evening. 
Dr. ANDERsoN. The schedule for tomorrow begins with Mr. C. F. 

Kettering in the morning, Mr. William Green in the afternoon. Mr. 
Kettering has promised to be here by 10 o'clock if the committee 
chooses to meet that early. But we can delay his presence a half 
hour or longer if Mr. Davis is to finish, because we should have 
Mr. Davis' testimony. I think the testimony ought to be in this order. 

The CHAIRMAN. Yes; I think it ought to be in this order. Sup
pose we recess until 10 o'clock in the morning and have this witness 
proceed at that time, and he will then probably be in position to 
finish in half an hour or so, do you think I 

Mr. DAVIS. I should think so i yes. " 
The CHAmMAN. Unless there IS objection, that will be the program. 

The committee will stand in recess until 10 o'clock tomorrow mornin~. 
(Whereupon, at 5 o'clock, a recess was taken until Tuesday, April 

9, 1940, at 10 o'clock.) 
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TUESDAY, Al:'RlL 9, 1940 

UNITED STATES SENATE, 
TEMPoRAllY NATIONAL ECONOMIC COMMITTEE, 

Waskington, D. O. 
The committee met at 10:15 a. m., pursuant to adjournment on 

Monday, April 8, 194!l; in the Caucus Room, Senate Office Building, 
Senator Joseph C. O'Mahoney, Wyoming, presiding. 

Present: Senators O'Mahoney (chairman), and King; Representa
tives Williams and Reece; Messrs. HinrichS, Pike, O'Uonnell, and 
Brackett. Present also : Frank H. Elmore, Jr., Department of Justice, 
and Dewey Anderson, economic consultant to the committee. 

The CHAIRlIIAN. The committee· will please come to order. 
Are you ready to proceed ¥ 
Dr. ANnERSON. Mr. Chairman, we are proceeding with the witness 

who was on the stand yesterday afternoon, Mr. Watson Davis, who 
will continue his testimony on new and impending technology. 

STATEMENT OF WATSON DAVIS, DIRECTOR, SCIENCE SERVICE, 
NEW YORK-Resumed 

Mr. DAVIB. Mr. Chairman, we had gotten to the point in my testi
money where we were considering atomic power. During the night 
an event has happened which mi~ht have some significance in that 
connection. The German occupatIOn of Copenhagen brings perhaps 
into jeopardy one of the great centers of research upon atomic 
physics, the laboratory of Prof. Niels Bohr, and it is quite possible 
from a long perspective of history that it may be more important than 
some of the military consequences of the events that have occurred 
in the last few hours. 

I had gotten to the point in the testimony yesterday where we were 
discussing the possible economic consequences of the production of 
new energy from a source of large magnitude like photosynthesis or 
the energy within the atom. 

Because the problem of atomic power is in essence bound up with 
radiation of all sorts and atomic particles, attention is called to the 
future fruitfulness of more knowledge .about electromagnetic radia
tions and atomic particles, especially the electron. The electron, the 
unit of negative electricity, is of course fundamental to the whole elec
trical industry with its wide ramfications, including radio, telephony, 
television, and so forth. There are many undeveloped possibilities 
in ultra-high frequency electromagnetic waves as a means of com-
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munication, including television, frequency modulation broadcasting, 
and so forth. 

A new field of great practical importance, in which the electron 
plays a major rolet involves the use of streams of electrons as though 
they were beams ot light. Dr. V. K. Zworykin of ReA, a pioneer m 
this field, foresees many important applications of electron optics to 
industrial and scientific prohlems. By means of a microscope that 
uses electrons instead of li~ht radiation, the scientist is developing 
a means of delving further mto the depths of ~ about us than 18 
possible by means of visible or even ultraviolet h/\"ht. The electron 
microscope jromises to have important applicatIons to biological, 
medical, an industrial research. 

Atoms that are made to explode, artificially radioactive elements, a 
relatively new achievement in physics (the textbooks of a few years 
ago will stste that radioactivity is found only in naturally occurring 
substances, in such elements as radium) are provin/\" to be useful tools 
for research. Whether they will have practical mdustrial use is a 
matter for the future to tell.. . 

Not only to explore the universe but to determine the fundamental 
properties of matter, the astronomer turns large telescopes to the 
heavens, where in the stsrs are found temperatures and conditions 
of matter which cannot be attained here on earth. From these ex
plorations of the universe, much of our fundamental knowledge 
about the nature of matter has come, and in the future it can be 
expected that additional information of technological importance 
will be snatched from the heavens in this wal'. 

it is conceivable, in the opinion of Dr. Lee de Forest, that we 
may be able to tap subterranean sources of heat in many localities 
for power and heating purposes. A long·term heat-storage discov
ery or invention might permit us) in his opinion, to store and use 
solar energy in enormous quantitIes, but today he sees no promise 
of such. Adequate fuel crol?s are conceivable but Dr. de Forest 
believes that climatic vaganes would seem to make this uneco
nomical. 

The direct conversion by combustion, of coal into electricity is a 
possibility upon which some research is being done. If this were 
accomplished efficiently the present round·about method of power 
production, burning coal to make steam for use in engines or turbines 
which in turn drive dynamos to generate electric power, would be 
replaced by a direct one·step process. 

UlNa-RANGE WEATHER fORECASTING 

Mr. DAVIS. Turning to the problem of long-range weather fore
castings, the weather is so important to the conduct of everyday 
affairs, industrial activities, and human activities in general, that 
knowledge of what the weather is to be in the future is of immense 
practical importance. At present the weather forecasts issued every 
8 hours covering up to 2 days in the future are so much a part of 
our daily life that we take them for granted. The providing of 
these forecasts by the U. S. Weather Bureau is one of the most 
important of ~overnmental functions. 

The predictIon of what the weather will be weeks, months, and 
years in the future is one of the important problems still to be 
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solved. If it were possible to know what the weather was to be next 
year, or several years from now, whether the growing seltSOn in 
various regions was to he satisfactory or unsatisfactory, whether the 
winter was to he abnormally cold, whether there was to be too little 
or too much rain, the savings to agriculture, industry, and the nation 
would be very large. Such information would he of great use in 
planning personal activities in the future. Both supply and demand 
of commodities are greatly aHected by weather conditions, and long
range predictions that would reduce the hazard due to weather would 
he of great benefit. On a national or international basis reliable 
knowledge of the weather to come would allow the Government and 
business to make plans for meeting changing conditions, which with
out long-range weather forecasting, assume the shape of emergen
cies. Disastrous famines might he averted. Unmanageable agri
cultural surpluses might he niduced. 

Research and progress on this problem holds out the hope that with 
enough work, adequately supported, there is a good chance that 
weather forecasts considerably further in advance of what is now 
possible will be developed. Prediction. of the seasonal trends may he 
possible for years in advance. 

Prediction of the weather as a general public service has been a 
function of the government in practically all parts of the world. 
Long range weather forecasting could hardly he considered the 
foundation of an extensive industry itself, but business and industry 
will benefit to a large extent when and if the long-range forecasts 
are possible. 

Trends in long range forecasting research are shown by the follow
ing developments, made known in statements obtained from repre
sentative investigators: 

"Short" long-range forecasts for 5 days in advance, on an experi
mental basis, have been made by the United States Weather Bureau 
during the past 2 years, based on a combination of statistical studies 
synoptic tecbniques, and physical theory of the ~eneral circulation of 
the atmosphere. These forecasts have been subJected to rigid verifi
cation tests and have lately become sufficiently successful to warrant 
a broader try-out. . 

The extensIOn of present forecasts from 2 days to 2 weeks, and the 
making of forecasts of temperature and precipitation for seasons and 
even years in advance, on the basis of solar radiation, are considered 
possible by Dr. C. G. Abbot, Secretary of the Smithsonian Institu
tion, as tile result of extensive research. 

Long-range forecasts for the United States are considered possible 
for the future by' Dr. Charles F. Brooks, director of Harvard Uni
versity's Blue Hill Meteorological Observatory, but he feels that the 
problem is no easy one and would take much work at great expense 
to solve to a generally useful point. The value of such forecasts, 
however, would far exceed the cost. In one study of world weather 
it has been found that conditions in the Southern Hemisphere indi
cate subsequent abnormalities in the Northern Hemisphere more 
often than do antecedent conditions in the Northern Hemisphere 
itself. 

I have here, Mr. Chairman, statements on behalf of the U. S. 
Weather Bureau, Dr. C. G. Abbot, and Dr. C. F. Brooks, which I 
should like to submit as exhibits. 
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The CHAIRMAN. They may be received. 
(The document referred to was marked "Exhibit No. 2449" and 

is included in the appendix onl. 1731S-17319.) 
Mr. DAVIS. In the opinion 0 Dr. Lee de Forest, universal strato

sphere flying and better interpretation of information obtained from 
radio transmission phenomena, cosmic rays, sun cycles, and earth
wide meteorological data will enable twenty-first century man to re
liably :fbrecast ]ong-range weather conditIOns for agricultural and 
other planning. 

Turning to synthetic materials, bountiful as Nature has been in 
supplying ilie earth wiili materials useful to man research and in
vention have created important synthetic materials, many of them 
unknown in nature, which play extremely important parts in our daily 
economy. Many of these are familiar to us in our daily life: drugs, 
dyes, and chemicals from coal tar, a multiplicity of plastics Or synthetic 
resins, alloys of iron and oilier metals, rayon, and so forth. In ilie field 
of textiles or fabrics alone in the last few years, chemistry has given 
us nylon, a silklike synthetic fiber made basically from coal, air, and 
water; vinyon, another synthetic fiber; synthetic wool, made from 
casein of milk or other protein; and even fibers of glass. Clay has 
been transformed into a synthetic mica which potentially makes us 
free from overseas export of iliis essential mineral needed by industry. 

lfor the future, particularly if power is obtained by discovering ilie 
secret of photosyniliesis or from within the atom, it may be considered 
a crime against society to burn coal or oil for power or heat, because 
their chemical constituents are so much more valuable ilian their 
energy content. 

On behalf of the General Motors Research Laboratory, in a com
ment on the possibility of extended chemical utilization of oil and 
coal, prepared by T. O. Richards, head of the laboratory control de
partment, it is declared: 

on and coal bave long been considered 8S finished products that only needed 
a certain amount of refining to put into commercial form. Within the last few 
years petroleum particularly has come to be considered as simply &'>Io80urce ot 
chemical compounds wbich can be torn down and built up and rearranged mto 
partIcular compounds ot specific commercial value. The utilization of coal as 
a raw chemical material to be used as a building block tor chemical compounds 
has barely begun, but It will become an important chemical industry. Just what 
products wlll be made, we don't know. 

Du Pont comments as follows in a statement on this possibility pre
pared by Theodore G. Joslin, director of public relations department: 

In our judgment, coal and oil will serve as valuable sources ot'raw materials 
tor the synthetic organic cbemical industry. It is our beliet that there will- be 
great developments in the tuture, but we do not see the future clearly enough 
to want to speculate tor publication on wbat these possibUlties wlU be. Beyond 
any doubt, many millions ot dollars will be spent on researcb in connection with 
these problems, but it is impossible tor anyone to make an accurate estimate. 

The artificial production of diamonds is a possibility foreseen by 
Dr. WiIliam D. Coolidge, director of the research laboratory, General 
Electric Co. Such an accomplishment would be of great industrial 
importance and ilie production within the last few months of high 
pressures in the order of 3,000,000 pounds per square inch is a step 
in this direction. Dr. Coolidge states: 

Diamon'd, the hardest known substance. would ha.ve muC'h more extensive use 
as an abrasive material tor grindIng operations and tor rock drilUng It it were 
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less expensive. Through researeh on the eft'ect OD graphite of high pressure 
combined with high temperature it might be possible to learn how to make 
diamond artificially and relatively Inexpensively. 

The production of. refractOries which would withstand higher 
temperatures than the furnace linings now available would be of 
great industrial importance. Failure of the furnace linings is now 
the controlling factor in the production of high temperature in
dustrially. WIth respect to this problem Dr. Coolidge says: 

Power from coal or other fuels could be produced more economically through 
the use of steam or other- vapor it higber temperatures and pressures could 
be employed. We are now limited by the high temperature strength of present 
metals. Current metallurgical research indicates possibilities in this direction 
&Dd the importance of the problem warrants much further research effort. 

Common building materials lire susceptible to considerable im
provement, as these two observations by Dr. Coolidge will indicate: 

Present research on road materials is showing how the life of a pavement may 
be economically increased. Further research in tills direction should lead 
to improved highways with all that this means in better living conditions and 
in the strengthening ot our national detense. 

Further research on plastics and other materials 18 certain to contribute 
greatly to the solution of our important housing problem. 

:METAL ALLOYS 

Mr. DAVIS. The science of metallurgy has only begun to tap the vast 
domain of metal alloys. There are millions of combinations of 
metals possible that are not yet investigated. Only about a thousand 
alloying combinations of metals have been studied and most of these 
are inadequately investigated. Millions of binary, tertiary, and 
quaternary alloy systems still need in,:esti~ation .. Among them th~re 
undoubtedly many hundreds of combmatlOns whIch would be strik
ing improvements over alloys now in use. 

Some of the unusual metals being used in alloys will give indica
tion of the possibilities for improvements in metals in the future. 
According to information supplied by Dr. Oscar E. Harder, assist
ant director of the Battelle Memorial Institute, Columbus, Ohio, the 
unusual new elements being used in steel include silver, titanium} 
tantalum, columbium, and vanadium. These elements are being usea 
in stainless steel. A columbium-containing heat-resisting alloy has 
been patented recently. Silver is used in bearing metals, as is cad
mium. Tantalum and columbium are being used as 'pure metals and 
8S the carbide for making bonded carbide tools. DUrIng the past few 
years high-speed tool steels in which molybdenum has replaced tungs
ten in whole or in part have been develo,ped to where they are ae
cepte4 by industry. Metallic manganese IS being made by an elec
trolytIC process. 

The old dream of the alchemists, transmutation, has been achieved in 
the scientific laboratory. Although relatively small amounts of one 
element have been changed into another, almost every element has 
been transmuted into some other element. This holds out the possi
bility that in the future when large amounts of power are available, 
and when more is known about the constitution of the elements, it 
will be possible to manufacture the rare elements from the common 
elements. 
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As Dr. Lee de Forest puts it [reading] : 
Today's astonishing, although as yet meager, atomic transmutations abUDd~ 

antly Justify the hope that eventually we may be able to manufacture all rare 
metals trom those more nearly Inexhaustible and located within our reach. 

He adds that-
many other elements w1ll soon be In the rare category If present rates of con
sumption continue. 

OHEHIOAL THERAPY 

Mr. DAVIS. Turning to the chemical cures of disease, the remark
able success in the use of sulfanilamide and its related chemical com
pounds in treating a large variety of diseases, some 40 different sortsz 
focuses attention upon the possibility of further chemical cures ot 
disease in the future. While the results obtained with the sulfanil
amide chemicals are truly remarkable-they have changed the 
routine method of treatment of many diseases-there are still many 
diseases of economic importance that are not successfully treated. 
There is hope that chemotherapeutic agents can be developed for the 
control of infectious and other diseases not now successfully treated. 

The economic loss due to illness is appalling. The manufallture 
and distribution of drugs to be used by physicians is in itself a large 
industry. It is evident that there are many economic implications 
in the treatment of disease and the problem of human health. 

A healthier population which will result from the application of 
medical advances should be an economically more secure and effoo
tilte population, capable of greater consumption and production. A 
slowmg population gr<?wth, undesirable from the standpoint of con
sumption of industrIal goods, may be counteracted to some extent 
by the len~ening life span and the ability of individuals to en
gage in actIve work during a longer period of their life. 

Despite the advances in medical treatment, there are non-infec
tious ills such as cancer and heart disease that are unsolved problems. 

In the opinion of Dr. Perrin H. Long, of the Johns Hopkins 
Hospital in Baltimore, who brought sulfanilamide to America, there 
are still chemotherapeutic advances to be made. He states: 

WhUe grea.t advances have been made In the chemical treatment ot bacterial 
and parasitic diseases, there Is every reason to believe, it research Is prosecuted 
vigorously in the laboratories of the chemical and pharmaceutical compa.nies 
of this eountry, that more effeet1ve chemical compounds can be elaborated for 
the control of Infectious diseases, tor example: We still do not have as effective 
drugs as we need for the control of infections caused by tbe typhotd-colon 
group of baellll, tbe staphylococci, and we have nothing tbat deeta such 
diseases as the common cold, lnfiuenza. Infantile paralysis, or tbe other virus 
diseases. All of these problems ougbt to be attacked. I ean not estimate how 
much money is being spent on chemotherapeutic research In this country at 
the present time, but my rough guess would be In the netgbborbood of 2JA. to 
8 mUUon dollars, that Is, if one leaves out or does Dot conBider the experi
mental work that Is being done on syphilis. 

About 20,000 substances related to sulfanilamide have already been 
made, according to Prof. Paul D. Lamson of the Vanderbilt Uni
versity School of Medicine. The task of trying all these on diseases 
in which they may be helpful is a gigantic one. In Professor !.am
son's opinion, we are for the first time faced with a public which has 
come to see that cures can be produced with chemical substances. 
The public is beginning to see that something can be done about the 
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L'"<;!:!em of disease and that the time has come to do it. In Professor 
on's opinion, investigation should be conducted to find out how 

the animal body works, by usq,g chemical substances as exploratory 
probes, thus giving tJ.te knowledge needed for the development of 
better treatments of d,sease. . 

In recent years the chemical nature of vitamins and hormones has 
been discovered and many of them have been synthesized. Striking 
cures of diseases have resulted from the use of vitamines and hor
mones therapeutically. One of the latest disease conquests has been 
the abolishment almost overnight of the bleeding tendency in jaun. 
dice patients who have to be operated upon, by injections of the new 
synthetic vitsmin K. 

According to Dr. Waiter Simpson, of the Miami Valley Hospital, 
Dayton, Oliio, in a communication transmitted by Dr. Charles F. 
Kettering, experiments now under way indicate that by combining 
relatively large doses of arsenic compounds with artificial fever it 
may be possible to reduce the minimum time for the treatment of 
syphilis from 18 months to a few days. When the treatment for 
syphilis becomes simpler and cheaper, we shall be well on our way 
toward the eradication of this great destroyer of mankind. 

Statements by Dr. Sim~son on vitamin K, pneumonia, syphilis, 
and malaria are made available to the committee, and I would like 
to offer these as exhibits. 

(Senator King assumed the chair.) 
Acting Chairman KING. They may be received. 
(The document referred to was marked "Exhibit No. 2450" and is 

included in the appendix on pp. 17319-17320.) 
Mr. DAVIS. To an even greater extent than in many other fields, 

the development of medical research is an international undertaking. 
This is shown vividly in the case of the sulfanilamide compounds. 
The first hint of this amazing development came in connection with 
the dye industry in Germany, and the drug actually was shoveled 
around an industrial plant for years before its medical usefulness 
was discovered. German, French, British, and American institutions 
all played important I?arts in the development of this drug, which 
has brought such brilliant results in the treatment of disease. . 

GENETICS 

Mr. DAVIS. The living plants and animals that populate the earth 
constitute one of our most important natural resources. Primitive 
man, by selecting the best plants and animals for his purpose and 
allowing them to perpetuate themselves, made remarkable advances 
in quality and usefulness of his crops and his livestock. 

Since the turn of the centur,Y, when the scientific fundamentals of 
genetics began to be known, th,S process of scientific breeding of both 
plants and animals has been greatly speeded. The superior grain, 
fruits, and vegetables, the more efficient animals, from the standpoint 
of milk, the Improved meat and wool production that the farmer 
now has, are indications of what can be done through this improved 
process of invention applied to living things. 

In recent years the role of man's part in invention of new plants 
has been recognized through the -inauguration of plant patents. 
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Industry has always used to a large extent the products of the 
farm and forest, but there is an awakening realization that agricul
ture can furnish more of the raw materials of industry than It now 
does. Improved crops and animals will play an important part in 
this promIsing movement. . 

Promising possibilities for further advancement are seen by scien
tific investigators working in the field of genetics. 

Dr. A. F. B1akeslee, dIrector of the department of genetics, Car
negie Institution of Washington, Cold Spring Hubor, Long Island, 
N. -Y., states: 

ScientUlc plant breeding, known as genetics, is responsible for the conscious 
development of superior types of plants and their preservation against the 
ravages of disease and other unfavorable conditions. The economic value 
could be cited of crossbred seeds in corn which gives increased yield from 
hybrid vigor, hybrid vigor in forest trees. the development of rust·proof graiDs 
and other disease-proof crops through hybrIdization and selection. Genetics 
Is at the basis of improvement in the present wide range of agricultural and 
horticultural forms. In the future. genetics will play a greater role tban in 
the past, witb abili ty to control increase of cbromosome number by sucb stimuU 
as colcbicine and by otber methods, new species and variety will be made up 
in order to meet special needs. In ways and to an extent impossible to imagine 
at the present time, I believe geneticists will exerelse conscious control of 
evolution to the betterment of mankind. Important sources of raw material, 
such as cellulose from cottons, paper pulp, and cornstalk waste, as well as 
plants as sources of food, are all controllable by genetics methods. 

Dr. E. D. Merrill, administrator of the botanical collections of 
Harvard University, Arnold Arboretum, Jamaica Plain, Mass., 
sts,tes : 

It is very difficult for one to indicate the tangibles in genetics in reference 
to plants and plant breeding. I personally doubt If nny new major industries 
can be developed on the basis of research In this .field; but. manifestly. many 
existing industries could be increased in importance by the utilization of exist
ing and potential knowledge within the general .field of genetics and plant 
brt'eding. New significant social developments could hardly be expected, but 
the increased utilization of knowledge in industry would have a very favorable 
reflex action on our whole social set-up. I would be inclined to forget genetics 
as genetics, and emphasize plant breeding. Too mnny indivIduals are working 
on abstnlse phases of the general subject of genetics, and too few well
trained men are devoting their efforts to the actual problems of breeding plants 
for resistance.' adaptability. yield, and other similar factors. 

P~of. M. F. Guyer, professor of zoology of the University of Wis
consm, states : 

The application of genetics to domestic animals is very important from the 
stnndpolnt of resistance to disease. The genetic constitution ot the bost la 
DO less Important than the nature of the invading germ. Many investigations 
indicate this. The work should be greatly extended. 

D,:". W. C. Curtis, professor of zoology of the University of Mis
sourI, states: 

Considering tha t all our most important knowledge in genetics has been 
acquired since 1900, it is not surprising that practical applications are just 
beginning. With the theoretical foundation now established and being rapidly 
extended, it will be surprising if important appUcatlons are not forthcoming 
in the next few decades. Such has been history in all branches of natural 
scieuce once the basiS has been laid in fundamental knawledge. Such applica~ 
tlons have already been made in many instances in dometicated plants. AppH
cations to animals are more difficult but are on the way. The possibilities of 
humaD applications with advancing knowledge are very great within the llmits 
that such knowledge can be applied to human beings. 
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It is possible that in the years to come the greatest contribution of 

genetics to our society will be the conscious evolutionary improve
ment of our human population that it will make possible. 

The way in which human beings get along with each other, at work 
and in general living, is perhaps the J.>aramount problem of industry 
and the world at large. Human relations in the factory, in the com
munity, and in the home, might not seem to be at first consideration a 
problem for research and technology. As a matter of fact, it seems 
probable that the methods of scienlific research applied to this great 
problem in which the reagents are human beings will be capable of· 
producing useful and fruitful results with as much assurance as they 
do in less animate fields. Admittedly, the difficulties in this field are 
larger because we are dealing with ourselves and we always feel 
that we know all there is to know about ourselves. 

Man, as an individual and in the group, is the subject of investiga
tion by psycholo~ts, psychiatrists, teachers, administrators, and 
others who deal With various human problems. It would seem logical 
that some of the findings in these fields might be applied profitably to 
the difficult relations in the fields of buSllless, politics, and interna
tional affairs. Any scientific developments or researches that would 
minimize the conflict between labor and management in industry 
would be likely to pay large dividends. Any scientific inquiries that 
would be likely to minimize the chances of economic and military con
flict between nations would likewise be very 'profitable. 

I have turned for an analysis of the situation with relation to the 
problem to Dr. Elton Mayo, professor of industrial research of Har
vard University's Graduate School of Business Administration. He 
sees three outstanding present and future problems in industry and 
general living. They are: better human relations, executive authority, 
and unemployment. He finds the amount of research being done on 
these prolilems so small as to be ne~ligible. 1\1 is only the obvious 
aSli'ects of the difficulties that are bemg studied, and the various in
qUlries deal only with palliative measures for the symptoms instead 
of diagnosis of malady. 

I have a statement from Dr. Mayo I should like to submit as an 
exhibit. 

Acting Chairman KINo. It may be received. 
(The document referred to was marked "Exhibit No. 2451" and is 

included in the appendix on pp. 17320-17324.) 
Mr. DAVIS. This material from Dr. Mayo is particularly pertinent 

to the subject under discussion by the committee because of the fact 
that it does go into the human basis of conflict between employers 
and employees, and I think it is worthy of rather detailed considera
tion. However, I am not going to take the time of the committee to 
read these quotations. 

I have an excerpt from a document by Lawrence K. Frank that I 
should like to offer as an exhibit that. discusses the background of 
conflict. . 

Acting Chairman KINo. It may be received. 
(The document referred to was marked "Exhibit No. 2452" and is 

included in the appendix on p. 17325.) 
Mr. DAVIS. I should like to call to the attention of the committee 

the very difficult problem of the mobilization of knowledge. 
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'SPREAD OP TECHNICAL PROQRESS 

Mr. DA VIS. With the accelerating pace of scientific research, inven
tion, and development, the distribution, interpretation, and utilization 
of the knowledge already obtained become increasingly important 
problems. 

The normal way of announcing a scientific discoveI"Y. is to publish 
a paper in a scientific journal or the report of a scientific instItUtiOn. 
An invention is made public through the issuance of a Jb~=; in 

"eHeet, the inventor tells the world what he has done in ex for 
a monopoly of his invention for a limited time. Scientific meetings 
and conferences are an effective way of exchanging scientific informa
tion and results. 

There has been built up through the years a vast and complex 
scientific literature containing the results of past researches. These 
journals, books, reports, etc./ are accumulated m libraries. The chan
nels of publication are relatively' adequate. It is usually :{lossible for 
any important scientific contnbution to be published m at least 
abbreviated form in a scientific journal. The facilities for keeping 
on file in libraries the scientific literature are also relatively adequate. 

The great failure of our organization of our written knowledge 
lies in the inability of anyone to put his finger upon all the literature 
on a given subject with relative completeness and at a reasonable cost. 
Our organized knowledge as contamed in the printed literature is 
extraordinarily poorly indexed from the standpoint of ita efficient 
utilization. 

ID a few fields, such as chemistry, there are abstract journals which 
do an invaluable job. But in many fields bibliographic resources are 
quite inadequate, resulting in investigators not being able to discover 
what researches have beeri made in a particular line of inquiry in the 

~w mechanisms .:e.,ently developed, or in the process of develop
ment, which may be called new tools for intelligence, are likely. to 
prove useful in this needed mobilization of knowledge. 

The card index was a. major invention in connection with scientific 
information services. Of similar usefulness is microfilm, reduced-size 
images on. photographic film, which .can produce with facility and 
low cost single copy editions of anything that a camera lens can see. 
Microfilm is in practical use, making available to scientific workers 
copies of articles in lib~aries which they need in their researches. 
It is also being used to publish upon demand extensive research 
reports which it is not practical economically to print in extenso and 
distribute widely. 

With mechanical and photo~aphic devices already existing, under 
development, or capable of hemg developed in the future, the mar
shaling of the scientific and technical knowledge of the world so that 
it may be used to the fullest extent would seem to be a project that 
could be contemplated if the need were realized, attention were given 
to the problem, and means were available. It would be of inImense 
benefit to the world to create what H. G. Wells has called engagingly 
a "world brain." 
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Most of the scientific literature has been listed by title or abstract 

bibliography somewhere in abstra.ct journals or in special bibliogra
phies or large card compilations. Microfilm would make it possible to 
multiply the cards under various subject classifications and to copy 
them for distribution to the scientists and inventors that need them. 
A great many fields of development would come to fruition in such 
a project. This is a large project that will require cooperation be
tween different kinds of research workers and even between different 
nations to make it effective. It is of such magnitude that it is prob
ably a matter for public rather than industrIal support. The cost 
would be considerable but the returns to industry and the community 
at large through the speeding up of researeh and invention would 
make the project a very profitable undertaking to the community at 
large. 

Better coordination of research and the exchange of information 
about research in progress between investigators will also help in our 
mobilization of human knowledge. 

It is very important that the public be informed about the progress 
of science and invention and the possibilities of further advances. 
Cooperation of the press and other media of distribution of news and 
information is essential in this connection. 

Acting Chairman KINo. Thank you very much. Are there any 
questions! 

Who is your nen witness' 
Dr. ANDERSON. In calling the nen witness, I might refer to the 

closing remarks of Mr. Hinrichs yesterday and outline once more 
the issue of these hearings. We have had in mind not only the oral 
hearings conducted with your questioning, but the published record. 
In doing so, we have devoted the first day, yesterday, and half of 
today, to the general topic under review. We have called, in the 
first place, an economist to give a detailed statement of what tech
nology looks like in terms of economics. You have now had Mr. 
Watson Davis, who is a scientific writer, who has outlined the scope 
of impending technology, and we wish to call now a man whom we 
selected with great care, Mr. C. F. Kettering, vice president of Gen
eral Motors CorJ;loration, and general manager of the Research 
Laboratories DiVIsion of General Motors. We brin~ him before 
you as the third member of this general review sectIOn, to speak 
as an industrial engineer on the topic that he knows best-technology 
and the social economic horizon. 

Mr. Kettering has prepared a statement which is submitted to the 
committee at this time, and I understand his secretary will read 
that statement to the committee as the opening of his remarks. Mr. 
Kettering has been before the committee before and you know him 
so well that he doesn't need an introduction. I know his lively 
treatment of the topic will call forth a great deal of questioning from 
many. We begin with his statement, :and then, as Dr. Kettering 
says, i.t is uJ! t? you, and he is at your ~spo~al for any questions. 

Actmg ChalI1Ilan KINo. The commIttee IS well aware that Dr. 
Kettering has been before the committee, as you have indicated. 
It isn't necessary that he be sworn again. 
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STATEMENT OF CHARLES F. UTTERING, VICE PRESIDENT,GEN
ERAL MOTORS CORl'ORATION, IN CHARGE OF RESEARCH, 
DETROIT, MICH. 

Mr. PAUL GARRETT, secretary to Mr. Kettering (reading): 
We have been accused of producing unemployment by too many inventions, 

yet the facts are that we haven't enough new things to provide sufficient jobs 
tor all of the people who want to work. Someone said years ago that neces~ 
sity is the mother ot. invention. Necessity for invention then. was to produce 
machines and devices which would save human lahor because there were 60 
many more things to do than there were hands to do them. Today. necessity 
Is again calUng on the inventors to produce nE'W things, because we have 
more hands than we have jobs to do. 

We know that this caU for Dew products from the inventors and industries 
will Dot go unheeded. Many ot these products will come directly from. a 
system called lndustrial research, a process Which is American through and 
through. This is a process of cooperative Invention and it win surely bring 
into our Industrial machinery many new products and improvements. 

In the field of automotive transportation, with which I am most tamiltar. 
we are not even predleting when you hear that the next ten years will show 
a rate of improvement greater than that of the past ten years. This fact is 
established a8 clearly as anything In the future can be established. ScOl'es 
ot resea~h projects are now under way In the industries which make auto-
mobUes, trucks, buses. tractors. alrplanes, and Diesel locomotives. This Is· also 
true in everyone of the industries which make and supply the materials for 
our industry, such as petroleum, rubber, steel. tabrics, chemicals, etc. Success 
in only a small percentage ot the projects now in mind will give American 
workmen thousands of new jobs and will increase the value ot the trans
portation dollar more than can now be realized. Statistics show that of the 
millions of people who earn a living in the automotive transportation business 
only about 10 percent are employed In making the vehicle. 

In research laboratories all over the COURtry we now have men who are 
learning to think. In the management of the automotive and associated In· 
dustries, we have enlightened executives who have learned how to spend money 
to give research man the opportunitll to think. They are providing the tools 
to make Ideas come alive. 

I like to think of this mass production of Ideas as a team play In an Immense 
etlort to readjust our economic system so as to put to work our excesses of men, 
money, and materials. Our team includes many men. mBny companies. many 
industrIes. 

Speaking from my own experIence, I think particularly of the automobUes ot 
tomorrow, the alrplanes of tomorrow. They are betng buUt Tight now In 
secluded laboratories by specialists in fuels. metals, ceramics, rubber, plastics-
by designers of engines-by petroleum technologists-by others who are devoting 
their lives to improving such humble but indispensable engine parts a8 valves 
and fuel pumps, lubricants and gasoline, for these oil products are now as 
much a pal't of the engine design as the crankshaft and pistons. 

Progress encounters new and more difficult problems. Each year the road 
ahead Is steeper. When Orville and Wllbur Wright made their historIc flight 
of 120 feet in 12 seconds, the-y had to think only of the process ot fiy1ng. but 
now, just 36 years later, when you buy a ticket to Europe the company which 
operates the airplanes bas a thousand additional problems and It bas to take 
the question of successful 1l1ght for granted. But we In America take progress 
on this road for graDted. as we also take for graDted blessings unknown any
where else on the face of the globe. 'I'his has happened partly because we are, 
in a healthy sense, an unsntisfloo people. We who make automobiles are not 
satisfied with the fine new model that rolled ott the production line today. It 
may be the best car that has been built up to now. But tomorrow. so help us. 
we'll build a "better one. The ("bemlsts wbo spin a sIlken thread from a magic 
brew of air and water tum back to their laboratories bent on new disco,veries. 
The petroleum engineer makes a better gasoline. Now, he says, we'l make It 
cost less. And he does. 

Thinking men are driven by a God-gIven dissatisfaction with present achieve:
ments. Through such men, Industries are revolutionized. And even if research 
workers and theIr companies were content to rest OD their laurels. you and a 
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hundred million others would not let us. Somehow, because you are Americans, 
you demand and think you have a right to expect more value, more usefulness 
from everything you buy, and I think you have. 

That's why our tempo of progress is speeding up. American industry Is 
cultivating idens as its rlehest investment in the future. We are looking tor 
young Marconis, young Bells, young Edlsons. We have many of them in our 
laboratories now. We encourage them. They are taught to look upon progress 
as a road that has no end. 

It we give them the opportunity of free enterprise. they will contribute 
freely. In every 1ndu~ry'-those existing and those to come-their improve.
ments wll1 demonstrate clearly that what we have today Is not enough or good 
enough. That is why. with all conviction, I say that the future Is boundless. 
It holds a treasure of great and good things for all of us to share and of jobs 
enough for all of us to do. 

Acting Chairman KING. Do you desire to supplement the state" 
ment that has just been read ¥ 

Mr. KETrElnNG. If you care to ask any questions, I will be very 
glad to answer them. 

Acting Chairman KING. Do any of the members of the committee 
desire to ask Mr. Kettering any questions! 

Mr. PIKE. On one point, Mr. Kettering. You say that. the process 
of industrial research is American through and through. How does 
that differ, say, from the German process of research, which for very 
many decades was regarded as tops in the world! 

GROUP V. INDIVIDUAL RESEARCH 

Mr. KErrEmNG. I think the main difference is the fact that you 
get a group of men to cooperate. I think the particular thing is\ ?ur 
concept of industrial research is not so much an individual worKing 
on a problem as a group of men working on a problem. In the Ger" 
man industrial research they usually segregated the individuals on a 
specific problem, and here we-- . 

Mr. PIKE (interposing). Under competent direction you work the 
problem out. 

Mr. KEn'ERING. You see if you can !lick a problem, it may be a 
many"sided problem\ and therefore you have to correlate the activi" 
ties of a group of them. I think that particular thing is original 
in this country. 

Representative WILLIAMS. In that work, do you confine that coop" 
eration to the ones in a particular industry, or do you work in coop" 
eration with research laooratories from other industries! 

Mr. KErrEmNG. The thing I was particularly speaking about was 
a particular research in any industry in which is required the serv
ices of metallurgists, physicists, chemists, and so forth. You see, the 
average inventor is pretty much of a personalized thing. He likes to 
work alone. The great difficulty is the transition period from the 
individual as an inventor to the group as an inventor; that is what 
I was trying to develop-group inv~tion rather than individual 
invention. . 

Re,Presentative WILLIAMS. In other words, you have a separate 
and mdependent research departmen~ 

Mr. KErrEmNG (interposing). Oh, yes. 
Representative WILLIAMS. In your coml?any that works not in 

cooperation with other companies, but within their own group. 



16294 CONCENTRATION OF EOONOMIC POWER 

Mr. Km-rEmNG. Yes. WE! work with other organizations in the 
problems developed. If it is necessary to work with a chemical 
company or Qil company, we will work with them, understand. But 
we origmate the problems that pertain specifically to our industry. 

Representative WILLIAM8. How many men have you in your 
research division i 

Mr. Km-rEmNG. About 400 or 500. 
Representative WILLIAMs. And what is your annual expenditure 

on that branch of the industry i 
Mr. Km-rEmNG. I will have to guess. I would say it is in the 

neighborhood of $1,500,000 to $2,000,000. That has nothing to do 
with the engineering of the General Motors products, you understand. 
We have nothing whatever to do with the products General Motors 
makes. We have only to do with broadening the base. You see, we 
work ouly on new industries, trying to develop new industries to 
take up the slack in employment. 

Dr. ANDERBON. Will you describe the set-up of industrial research 
within General Motors and then within the organization of which 
you are also the head i 

RESEAIlOH IN GENERAL MOTORS 

Mr. Km-rEmNG. I will be delighted to do that. Our particular 
set-up is something like this. There is no very definite way in which 
vou can draw departmental lines of research because they shift 
itImost with every product, but for the sake of generalizing the situ
ation we have our laboratory set-up divided up like this: We have a 
department of .chemistry, and in that department of chemistry we 
have allocated all of the specific problems that have to do with the 
chemistry of our industry, which will be paints, varnishes, fuels, 
and all of the others-metallurgy, and so forth-in that chemical 
departmenthand we are departmentalized to the extent of having a 
fuel-researc department, a rubber-research department, plating, 
and so on; then in the material division, whicli comes under the 
general head of chemistry, we have our metallurgical department; 
then material tests, and so on. '. 

(Senator O'Mahoney resumed the chair.) 
Mr. Km-rEmNG. Then we have a department of physics, and in that 

department we have all the ordinary apparatus that goes with a 
department of physics. We have our X-ray department, we have our 
high-voltage department, our ignition departments, and spectroscope 
and all of the other facilities that would be in a high-grade physical 
laboratory. And those are all equipped with techniCians, and it is 
the correlation of the technician, say, in the physics department 
with the technician in the chemical department that I was talking 
about particularly when you asked the question. 

Then we have a department of design, because all of these ideas 
have to be formulated finaJJy into a concrete thing, and if it were 
a Diesel engine, we would design a Diesel engine for a service, but 
not as a product, because you have to design something that you can 
put in and prove the principle. So we have a design department. 
In that design department we design· apparatus, build it, and subject 
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it to test, without any idea whatever as to how it is going to be 
manufactured. 

After we have had demonstt:l'ted the fundamental principal of that, 
then some manufacturing division takes that, and we act only as 
consuftants, and have nothing to do with the final application. 

Dr. ANDEl!SON. At that point, how do you determine upon the 
projects to be investigated by the scientific section of your organi
zation' 

Mr. KE-rrEmNo. We'have a committee of about three or four men, 
consisting of myself and three or four of my assistants, who try to 
select the general subject of investigation. Of course, from Mr. 
Watson Davis' discussion, you could see there are a million things to 
investigate, but research men are quite hard to get, and therefore 
you have to select what you might call the control problems that 
control an industry, and we are the ones who select t1iose problems, 
and--

Dr. ANDEl!SON (interposing). On what basis do you make the 
selection' 

Mr. KETrEIuNO. We make our selection very largely on this basis: 
looking down the road, what are the most important problems that 
our industry has' The most important single problem the industry 
has is the question of fuels, so fuels have been one of our researches 
ever since the laboratories were started. In fact, long before our 
laboratories were started, when I was running my own laboratory 
in Dayton, I had been working on this fuel thing since about 1913, 
and some of the same boys that started in 1913 are still on the job' 
and every year we think we know a little something about it and 
the next year we slip back a little bit, but I think we have ~inedJ 

But the reason that is an important problem. is because With our 
best automobile engine that we have today we are utilizing lesss than 
5 percent of the total efficiency of the fuel. That isn't because we 
don't want to utilize any more. That is the best we have been able to 
do. That is, there are theoretically about 450 miles, if you could 
use all the energy in a gallon of gasoline, in a gallon. A small car, 
Chevrolet, Ford, or Plymouth, would go about 450 miles on a gallon 
of fuel. I don't think anybody claims we are getting that, but I think 
we are ~tting 5 percent of it. As long as there is a 95 rercent waste 
factor m that thing, you can see right away you can t let that go 
neglected. The fuel and the engine are so tied together that you can't 
treat one without treating the other, you see. They are integral parts 
of each other, so engines and fuels have been and will continue to be, 
as long as the industry lasts, I think, a major problem, and it was out 
of that work on the study of engines and fuels that we developed 
this new Diesel engine which we use on these high-speed trains, sub~ 
marines, and so forth, because we were simply trying to see if the 
thinking that we were doing was applicable ill these other lines, and 
that has worked out very well. . 

Dr. ANDEl!SON. When you make a discovery within fuels, such as 
ethyl or some other discovery, is that discovery then patented by tile 
company, in the company's name' What is your policy with respect 
to oontrol of the disoovery' 
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PATENT pOLity OF GENERAL MOTORS 1 

Mr. KrrrmuNG. That varies with every one of them.. There is no 
rule. We have no rule on that thing at all. We take out patents, 
and they are usually turned over to the division that is going to 
market the thing. They become the property of the commercial 
organization. 

Dr. ANDERBoN. So that research beyond the actual discovery and 
perfecting of an invention does not move over into its application. 

Mr. KETrERING. No; you can't do that, and I am glad you mentioned 
that point because that is one of the places we have to watch. Any 
new device, it doesn't make any difference what it is, is two things. 
It is a principle and it is a product. Now, when you put the product 
on the market first, it is bought by a few people who think they want 
it. They immediately begin to reflect back on the modifications of 
that, and it is purely the function of engineering from then on. If 
you take your research men to do that you don't do another research job 
for 10 or 12 years, so what you have to do is to set it pretty clearly, 
and when we set up our research laboratories we set this very clear and 
distinct line, that we were to have neither authority nor responsibility. 

Mr. PIKE. That is where the individual inventor is in a pretty 
bad fix. He hasn't any separate sales and engineering organization. 

Mr. KE"lTERING. I went through that several times myself. 
Mr. Pun:. You did a very good sales job on one of yours. 
Mr. KErrERING. That is still going on. The weakest thing-when 

I say the weakest thing that the technical man per se has, it is that 
he only knows three dimensions; length, breadth, and thickness. He 
deals with the material relationships completely, while there is a 
fourth dimension that we say goes into that\ and that is the eco
nomics-how much it is going to cost. The t ling doesn't become a 
product until its cost is brought down to the place where people can 
buy it. You have to get a man cost-consicious, and of course you can't 
be cost-conscious when you haven't anything to work on. 

Dr. ANDERBoN. With that divorcement between research of a pri
mary and secondary character and its application, the scientific men 
are not in any sense responsible for the economic aspects of the prod
uct. They are not concerned with whether or not it is put on the 
market immediately, whether it is held off the market, whether it 
goes on in partially completed form for trial and error in purchasers' 
hands, or anything of that sort. They have nothing to do with that. 

Mr.lU.-rrERING. No, no. You couldn't have anythrng to do with it, 
you see. . 

Senator KrNG. My recollection is that we have many examples of 
brilliant investigators and researchers and inventors who have, at the 
same time, had considerable business ability, and associated them
selves with others in putting their product upon the market to their 
great advantage. 

Mr. KErrERING. Oh, that is all right; yes. 
Senator KrNG. There is no assumption that the inventor lacks skill 

as a businessman. 
Mr. KE'lTERING. Oh~ no. 
Senator KING. Ana as promoter of the product which he has 

invented. 

11n tbla connection see a180 Hearlnp, Part 2, pp. 32~72. 
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Mr. KETTEBING. No; but merely to facilitate the organizationJ 

here is what we have. We have 1,000 people who can make ana 
market a product to one who c.an originate it. The system that we 
have set up is a conservation of our originating talent. 

Mr. HnmIOHS. It does, however, distinctly separate the two 
functions, so that the inventor, the developer, the research man, has 
no interest in the question of whether the product is marketed or is 
pushed into competition with existing processes. 

Mr. K:r:rTE!uNG. He has. You have to draw some line where his 
responsibility stops, see. For instance, we will take our small truck 
and bus engine. The men who developed that in the research lab
oratory as a principle elected to go into the factory. There were 
about 100 or 125 of the boys who had been in that development end 
who elected to go into the commercial phases of it, so they moved 
bodily out and went with the thin~. They always have that oppor
tunity to do it if they want to do It. 

Mr. H'NRICH8. It does involve a clear-cut separation of the in
ventive scientific function and the subsequent decision to commer
cialize the product. 

Mr. KETrEmNG. Yes. 
Mr. HnmIOH8. And you now have a situation in which fundamen

tal scientific research on. a very large scale is be~ conducted in 
enterprises which have an extremely heavy stake in exlstinl!" processes 
as well as in the prospective process, whereas in the indIVIdualized 
inventive function the inventor's stake in the past is ordinarily 
comparatively slight, has been frequently very slight, and his stake 
in the future may be very lar~. There is some change in that 
respect in terms of the commercIal application of the product, isn't 
there' 

Mr. KETrmuNG. I don't quite grasp the point you are making 
there. 

Mr. HINRIOH8. The decision now to apply scientific investigation 
has to be made by a commercial organization with a very heavy 
investment in the methods of production which have characterized 
the past, and an investment which might be jeopardized by the 
prompt application of scientific discovery, and you mtroduce a com
mercial consideration into the question of whether it is worth while 
to apply. 

Mr. KETrEruNG. Well, are you asking whether or not we hold back 
things because they might interfere with something that is already 
on the market' 

Mr. H'NRICH8. I was asking in the first place whether it is correct to 
assume there is a change in the general situation. My second ques
tion was ~inl!" to be, does that mean that at any point the application 
of invention IS held back, and how is that confl,ct reconciled b;r the 
company between its interest in its existing investment and its mter
est in the application of a new principle which might result in sub
stantial economies in the future to users of the products, but might 
also involve jeopardizing, for the tinIe being, a rather large invest
ment that has not yet been fully amortized. 

Mr. KETrEruNG. I can only speak for my own industry. We are 
always behind. Our people say we are slow. We are not getting 

12'491--41--pt.SO----S 
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stuB out fast enough. Almost all of our things are new things, and 
don't interfere with anything that we have already got. 

Representative WILLlAHS. May I just interrupt for a moment. 
There is a call of the House, and I ask to be excused. 

Dr. ANoEBSON. If a research worker discovered a means of utiliz
ing not 5 percent but, say 50 percent of the full content, and it 
reSulted in a drastic alteration ID your automobil!>., what would be 
the procedure i You have startling· inventions. w nat happens! 

Mr. KErrERrNG. Of course, I couldn't draw a conclusion from a 
fictitious thing. . 

Dr;' ANoEIISON. Let's take an example that you have had in the 
recent past, of a great change. Has It in any way been held back! 

,Mr. KlwrERrNG. Never, never; we have never had that condition 
in our industry at all. 

Senator KING. Even in your large group of investigators there 
may be some person who prefers to pursue a very narrow field, and 
he achieves success in that, and of course coordinates that. 

Mr. K:.:rrEmNG. For instance, here is a particular fellow that may 
be a specialist along that line. Let hOO work his specialty in co
ordination with some other fellow's, of which that is a component 
part. " . 

The CHAIRHAN. I gather from 'what you say, Mr. Kettering, that 
it has been your experience that the researcher and the inventor are 
conStantly.endeavoring to )?roduce a commodity, a new invention, a 
new product; at a cost whIch will make it commercially profitable 

to' the l:!~':" Mr. G. Not necessarily. You can never make them profit-
able in the beginning. 

The CxA.miuN. But your constant eBort is to bring it out so you 
can put it on the market and dispose of it at 8 profit; lSn't that itl 

Mr. KmIERlNG. illtimately. Of course, we never have anything 
to do with it except at the beginning. 

The CHAIRlIlAN. You are head of the research laboratory and you 
have to do with this long prelinlinary study which is intended to 
bring forth the new invention or the new commodity or whatever the 
discovery or invention may be. 

Mr. KETl'ElIING. That is right. 
The CrrAmHAN. The :problem of marketing is not your problem. 
Mr. KErrERrNG. Not ID the least. 
The ClIA]]IJI[AN. But it is true, I take it that the research expert is 

constantly faced with the problem as to whether or not the particular 
study on which he is working will result in a product which can 
be marketed successfully. 

Mr. K:.:rrEmNG. That is right. 
The CRADIl\[AN. For example, my attention has been called over a 

long period of years to the eBort to find new industrial uses for agri
cultural products. ,It is a very desirable end to be achieved, because. 
obviously, when' we find new industrial uses for agricultural prod
ucts! we will be successful in benefiting the producer of agricultural 
proaucts. 

Mr. KETl'ElIING. That is right. 
The ~AN. One of t1iese studies has been desig,ned to make 

alcohol at such a cost that it can be used in automobiles as a fuel, 
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but to date, it is my information, science has been unable to produce 
the alcohol at a cost low enough to make it -oommercially available, 
isn't that correct i -

Mr. KETrEmNG. Yes. 
The CHAIRMAN. That is to be found throughout the line of scien· 

twc research, is it not! -
Mr. KETrEmNG. Yes. As I say, the great difference between the 

fundamental principle and the product is one of economics. That is, 
you may have a fundamental principle that is all right but it isn't 
a :product yet because it hasn't been whipped into shape from the 
pomt of view of its over-all economics. 

GOVERNJl[ENT AID TO 1!ESEAllC1I 

The CHAIRMAN. Have you any thought about what may be done, 
by society, o~ by Congress, or by the State legislatures, to- enable 
science to pursue its studies more ra:pidly by making better markets 
for the products which you are working with i 

Mr. KETrEmNG. Of course! the big problem in that, Senator, is the 
fact that the process of gettmg the new industry is almost diametri· 
oolly opposite from the process of operation. For instance, you take 
any industry that is a manufacturing operation; they are set up on a 
schedule of production depending- upon the reports from the field, 
from the sales department, and the current markets of raw materials, 
and everything. In other words, you have got to budget a modem 
industry very carefully or the sheriff will get you. You can't go 
on just makfug a lot of things ad lib. -

The CHAIRMAN. That is true. 
Mr. KETrEmNG. Now, remember that is 99.9 percent of that in

dustry's business. When you come over to the research and develop
ment thing, you can't answer any of the questions on the forecast. 
You don't know when you are going to get the thing done, whether 
it is going to work or not, and whether it is going to have any value 
whatever, because it is an intangible thing. 

It is the lack of understanding between the operating ends of in
dustry and the development phases-they are almost diametrically 
opposite in their whole content. 

The ClIAIRMAN. In what way are they diametrically opposite i We 
are coming to a very interesting point and I would like to develop it. 

Mr. KErrF.amG. They are diametrically opposite because you can't 
forecast what a thing is going to be worth before it is developed. 
I can only work on a very small detailed thing. "When are you 
going to get that thing done I" I don't know. We have been 
working on problems-as I say some of the men who started with 
me in 1913 are still working on this fuel problem. 

The CHAIRMAN. The inability of the researcher to predict when he 
will finish his studies or exactly what he will produce, and the in
ability of the operator to predlct what the result will be, does not 
in itself indicate there is any opposition between the two. 

Mr. KETrEBmG. No. 
The CHAIRMAN. The operator will be most anxious to put on the 

market the product of the research laboratory as soon as it can be 
disposed of at a profit. -
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Mr. KErrEarNG. There is' no opposition. There is just impatience. 
That is, there is a terrific impatience between operations and 
researches. . 

The CHAIRMAN. The operator then is very anxious to have you get 
through with the job so he will have a new product to dispose of. 

Mr. KEllEilING. That is right. 
The CH,mv'N. That is what you meantl . 
Mr. KErrEarNG. That is right. Now then, it is a lack of under

standing. For instance, there is another· kind of accounting. You 
take the detailed cost accounting that is ahsolutely essential in an in
dustry, it is quite different from the actuarial accounting used in in
surance. You have to 8.p'ply the actuarial type of accounting to re
search; not what a specific problem is going to cost but what rea
sonable percentage of the problem you undertake will come through. 

Mr. PiKE. What is your mortality! 
Mr. KErrEarNG. Oh, I would say 99 percent. 
Mr. Pnm Naturally, a lot of these things do end up in thorough 

and bitter disappointment. 
Mr. KErrEarNG. When I said 99 percent, I wouldn't say 99 percent 

of the long-range things but 99 percent of the workaday thirigs you 
are working on today will be a failure. In other wordS, that is the 
biggest problem we have in keeping the morale of our personnel up. 
If you were to walk through a. research laboratory with me, the 
thing that would perhaps discour~ you is that almost every one of 
the projects is in a jam, the thing 'busted" up yesterday, you see. 

ACCELERATING BATE OF INVENTION 

The Cn,mY"N. I have been reading over the prepared statement 
which you presented at the outset-unfortunately, I wasn't here when 
you went on the stand-and it suggested several q.uestions which I 
Should like to direct to you. In the first place, begmning toward the 
end, I note this statement: "Progress encounters new and more difti
cult problems. Each year the road ahead is steeper." 

Do you mean by that that the progress of science and invention is 
getting more difticult! . 

Mr. KE'rrElIING. If you read the rest of that, it is explained there as 
to what I meant. You have to take more things into consideration. 

The CH,mY'N. But as a matter of fact, standing alone, that state
ment doesn't convey a correct idea. 

Mr. KErrEarNG. No; not if you pull it out because that was a 
preliminary statement to another paragraph whlch came after that. 

The CHAmYAN. The impression I have had has been that the pace 
of progress is constantly accelerating. 

Mr. Km-rEmNG. That is right. 
The CHAIRMAN. And because of the accumulated wisdom and in

vention and development of the past, we can expect larger and larger 
gains in the future; isn't that correct I 

Mr. KE'rrElIING. Well I don't know, because there are many things 
that we take for granted. If a young man who comes to work for us 
can survive two shocks he usually makes a pretty good man. I am 
talking of the young man who is a graduate of one of our technical 
institutions. The first shock he gets is that we are working on such 
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terribly elementary things, because we don't know much. If we don't 
know a thing, we usually give it a Latin or Greek name. 

The CHAIRMAN. I have noticed, during the process of these studies, 
ihat lack of knowledge is frequently covered up by a mass of words 
and statistics. 

Mr. lUn-rE!uNo. And so we say if the boy can survive the fact that 
we are working on terribly elementary things, that we don't know 
very much ahout anything--

The CHAIRMAN (interposin~). Of course, elementary things are. 
frequently, I think, the most unportant, and that leads me to this 
thought. I think the most elementary of all problems is the problem 
of jobs. 

Mr. KETrEiuNG. That is right. 
The CHADlHAN. And work for people. 
Mr. KETrEiuNO. That is right. 
The CHADlHAN. And that leads me to this quotation from your 

statement: 
I like to think of this mass production of ideas-

And I like your phrase "mass production of ideas" because I think 
that correctly describes our modern condition-
08 a team play in an immense effort to readjust our economic system 80 as to 
put to work our excesses of men, money. and materials. Our team includes 
many men, many companies. mODy Industries. 

Now, it is implicit in that statement that there is an excess of men, 
that there is an excess of money, that there is an excess of materials, 
which is not heing used, and that there is something in the economic 
system which needs readjustment--

Mr. KETrEiuNG (interyosing). They haven't got the projects. 
The CHAIBl\[AN (contmuing). In order to enable sOClety to put to 

use these several excesses. Have you any contribution to make on 
that I . 

Mr. KETTERINO. That is why I say we are behind technologically 
rather than ahead. We are 'way behmd. And I was going to explain 
why we are behind, because we have taken for granted a great 
manr things. Going back, speaking of the young man, I say he must 
survIve two shocks, one that we are working on such terribly ele
mentary things, and the next that nothing he can find in the 
books will help him out very much on it. We have used this very 
simple illustration. You rub your hands together and they get 
warm, and why is that, and the fellow says, "That is quite simple, 
that is friction," and yet if you pursue that, you say, "What is fric. 
tion I" and you end up by saying, "The thing that makes rour hands 
warm when you rub t!!em together." You don't know a smgle thing 
about the mechanism of why your hands get warm when you rub 
them together. 

It is hard to get men back to those things and that is the reason 
I think we are behind. We haven't been willing to go back and take 
those very tedious jobs. 

The CHAIlIMAN. Those tedious tobs, I take it, can be pursued suc. 
cessfully only by large, comparatively large, cooperative effort such 
as that which is illustrated m your research laboratories. 
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Mr. KETrEmNG. Well, I don't know. I think that individuals can 
work on that kind of thing. In fact, there have been some very good 
individual contributions made, both in this country and abroad, on 
this mechanism of friction. 

The CR,mu'N. All right, suppose you can get sufficient investiga
tion of these elementary things to satisfy you, what would. be the 
result' 

Mr. KETrEmNG. You immediately begin to broaden out, for instance, 
you take on some of the things that are available now but not per
fected, we will say. We have heard a lot of talk, we will say, about 
air conditioning. Air conditioning has done a very, very good job 
but yet the economics of air conditioning perhaps haven't reach;;J. 
th~oint at which it can be of general usefulness. . 

We are trying to find out what we can do to make this thing more 
flexible, easier to handle, more easily installed, and things like that. 
In other words, that is an economic problem. We know in our climate 
up North that one of the factors that is involved, especially in air 
conditioning in the wintertime, is very low humidity. That requires 
a new type of window. 

The CHAIlIMAN. To what extent do economic conditions prevent! if 
at all, the use and development of inventions and discoveries which 
have already come into the scientific consciousness' 

Mr. :Kl:'rrEmNG. I think they have a lot of retardation in the be· 
ginning because you don't know quite what the problem is, you see. 
For instanoo, I was going to mention on this window business-in 
trying to hold the humidity up in our section of the country where 
it gets rather cold in the wintertime, we have to have double windows. 
There are a number of people that have been working on that, and 
if we ever get at satisfactory double window, then you immediately 
would see quite a change in the method of building structures, in 
houses, and everything else. But we haven't had it yet. We are 
getting closer to it all the time. 

Take television as a new industry. It will have to struggle alonjt 
quite :a long while before it strikes its pace, because you can hit 
the middle of the road but very rarely, and then it is an accident. 

The CHAnu<AN. What is in the back of my mind in asking these 
questions may probably best be illustrated by reports which have 
come to us in Congress with respect to housing, for example. 

The statement is frequently made that so·called slum-clearance 
housing in some communities has progressed physically to a very 
advantageous point. That is to say, very fine apartment houses have 
been constructed, but it has been found that these new apartment 
houses are not being occupied by the low· income groups for whom 
they were originalfy intended. In some instances it is said the 
destruction of the slum to make way for the new and improved 
modern housing project has resulted ouly, in some instances, in the 
moving of such families into worse slums, because the group at the 
bottom of the scale were not economically so situated as to make 
use of the new product. 

Now, isn't it true all through the field that markets are essential 
to the development of research, and science. and invention' 

Mr. :Kl:'rrEmNG. The ouly time we get those research problems 
which you mention there is when they are reflected back from the 
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field. For instance, suppose we develop the best thing we know how 
to do in a research, and it is turned over to the manufacturing divi· 
sion to make and sell, and suppose they try to put that on the 
market, and after a couple of years they come back and sayi, "This 
is pretty good, but it doesn't fit the market. Now, you fellows will 
have to take another cut at this, make another stUdy of this." Very 
seldom do they do that, because that organization immediately sets 
up its own development and research department for that pa.rticulllJl 
product you see. 

The CHAmvUr. If it were possible to increase the market] either 
by opening up new fields in other countries,· or by increasmg the 
purchasing fower of the masses of the people in Anierica, would not 
that in itseI be of tremendous assistance to the scientist in his efforts 
to develop new products i 

Mr. KETrEruNG. Sure. Of course, the average scientist doesn't get 
that far in the picture. ' 

The CHAIRHAN. Of course, that is orie of the phases of this matter 
we are studying. 

Mr. KETrEmNG. We can help the scientist best by taking his 
thought or his idea and developing it into a tangible shape. 

The CRAmMAN. You started your statement with this sentence, 
which was of great interest to me: "We have been accused of pro
ducing unemployment by too many inventions." By whom have you 
been aecused i ' 

Mr. KETrEmNG. Well, the newspapers and others. It has leaked 
in through various sources. I don't know where it comes from. 

The OH.mMAN. I often wonder if that isn't a misunderstandiDg. 
For example, there was distributed to the members of the commit
tee today a pamphlet, apparently issued by Iron Age} entitled "The 
Threat to the Machine," and on the second page ot this I find a 
statement attributed to me. It reads as follows-my name, in the 
first place, and then quoting: "Science and invention are to blame 
for the present unemployment in America." , 

Now, I am not conscious of ever having made any such statement: 
Mr. KETTmING. I never saw that. ' 
The CHAIRMAN. I know you didn't. I am taking advantage' of 

your presence here, you see, ,to make a statement with 'respect to 
that. ' 

Mr. KF:rrEarNG. That is all right. 

MASS PRODUCTION AND MASS PURCHASING :PoWER 

The CH.uRMAN. That statement of course, doesn't ,begin to repre. 
sent my attitude toward the macltine. Never in my conscious mo
ments have I ever intended to intimate that science and invention' 
are responsible for unemployment. " "" 

I think there can be no dis('ute about the fact that science and 
invention have immeasurably mcreased the standard of living in 
the world, and particularly in America. But while the standard of, 
living has unquestionablr. been increased, it seems to me it has also 
become less stable than It used to be. Our grandfathers lived at a 
very much lo,!"er scale; they didn't have electric ~ights, they didn't 
have automobiles, they were content to get along WIth kerosene lamps' 
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or candles; they didn't have any of the luxuries or comforts which 
we have, but they could support themselves because they were living 
upon the land. 

Mr. KETrEluNG. That is right. 
The exAIRMAN. Their economy was on a lower plane, but it was 

stable.N ow, our problem is to make certain that the undoubted 
advance of technology will redound to the benefit on a stable basis 
of the masses of the people, and that their purchasing power will 
be so increased that the scientist may make constantly increasing 
gains. Do you agree with that statement' 

Mr. KETrEluNG. Yes. You have to broaden your industrial base. 
That is the reason why we have the excesses of men, money, and 
materials. We simply haven't got the projects. We are behind 
on the project-getting end of this thing. That is what I am getting 
at. 

The CHAIRMAN. I think there is a good deal of misunderstanding 
of what is meant and intended by persons who are studying this 
problem, and I wanted to make clear here in questioning you, that 
lit least speaking for myself, I want to do everythinjl" in the world 
to aid technology and to aid the machine, to make wlder and wider 
Ilse of it. 

I recognize the fact that labor-sa ving devices are desirable and 
excellent and beneficial in every possible way, but I also recognize 
the f~t least it seems to me to be a fact--that the market for 
all technological advance depends absolutely upon the ability of 
tl)e masses of the people to use what the scientists are producing. 

Mr. KETrEluNG. That is right. 
Hr. HrNRICHS. Along that 8I1me line, I have one or two questions. 

Your part, I judge, in this team play that you refer to is to make 
fundamental scientific advances which may be of either of two sorts. 
Jt may result in a totally new product; it may result in a very much 
better use of an existing product, or a product which is substituted 
for an inferior product now in use. An increase of fuel efficiency 
from 5 to 7lh, perhaps 10 percent would result in substantial econ
omy in the use of fuel and probably to an extension of the use of 
automobiles. 

Now you implied in your discussion that the business organization, 
the operating and sales end, has the job in this team play of making 
the products of scientific research widely available. 
. Going back to your first page, you 8I1y that there is a necessity 
for producing new things because we have more hands than we have 
jobs to do. There is no question that I?OOple at present are unem
ployed, but y!lu would hardly say that m a l?hysical sense the peo
ple in the UDlted States were at the present time well supplied with 
the goods that we know how to make and know how to use, would 
you' That is, we have, roujl"hly, two-thirds of our population with 
family incomes of less than $1,500 a year. As far 88 I can calculate, 
it would take an addition of about $50,000,000,000 to the national in
come to raise the group that is below $1,750 to $1,750. We don't 
have the technical capacity nor the hands to produce an additional 
$50,000,000,000 worth of goods at the present moment. 

So that there really are two approaches that are conceivable in 
team play. One is the stimulation and the easy flow into the econ-
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omy of new products. The other part of the team play of your sales 
organization, your producing organization, is to make existing things 
availahle at the lowest conceivahle costs in order to get the widest 
possible distribution within the existing distribution of income. 
Would you agree with that general statement! 

Mr. lU:rrEIuNG. Yes. 
Dr. ANDERSON. Mr. Kettering, getting back for a moment to this 

divorcement between invention as your industrial researchers con
duct it, and the application of invention that is carried on by the 
business end of your plant, I wonder if you would hazard a. state
ment as to how general that situa.tion is in industry' 

Mr. lU:rrEIuNG. No, I wouldn't. I think that every industry is 
set up, depending upon its opera.ting conditions. You see, we oper
ate on a decentralized basis. That is, oura.utomobile factories, Cadil
lac, Buick, Chevrolet, Oldsmobile, and so forth, are a.ll operated as 
individual units. 

That makes it rather easy for us, then, to have a centra.lized 
detached laboratory. Now, in an organization in which you have 
your engineering and your research a.nd your design and everything 
tied up together, it will work differently. There is ha.rdly any general 
rule tha.t I can sa.y on how to put tha.t up. We just happen to he 
fortunate in our set-up to be able to get that sort of thing. 

Mr. PIKE. And still there are some things you sa.y you are inter
ested in tha.t a.re not close enough to the automobile business to put 
them in your laboratories; for instance, your chlorophyl research, 
where you go out to Antioch. 

Mr. KETrmrNG. That is a. persona.l thing. The reason for tha.t 
is that you couldn't ask a.ny industry to take tha.t on. I ha.ve been 
interested in that one for a great many years, and we are interested 
in that. You know, the word "chlorophyl" is just the Greek word for 
"green leaf," and We don't know any more about it in Greek than 
we do in English. 

PHOTO-SYNTHErIO ENERGY 

The only reason we are here is because of the ability of a plant to 
trap the sun's energy. I felt that was important enongh to set a 
group of scientific fellows to see if we could find out how it is done. 
Out of that has come a lot of very, very interesting things already, 
although that is absolutely set up as a purely scientific research. It 
has nothing whatever to do with business or anything eise, and we 
have been on it about 10 years now and we have been a.ble to clarify 
a lot of things. Some practical things have come out of it. For 
instance, this question of why certain pastures are poisonous to white 
stock but not to black stock. 

There are certain pastures in which only black sheep can be pas
tured, or black cattle. The reason for it is that there is some weed or 
something that the cattle eat that sensitizes them to light. Now, if 
they are white, that lets some of the undestroyed radiations go into 
the blood stream and they get quite sick. Well, some practical things 
like that have come out of this already. 

We know a ton of hay dried in the dark is worth about four tons 
dried in the light. 
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The CHAIRMAN. That is pretty far afield from the motor industry, 
isn't it! 

Mr. KE'l'TERING. This is my scientific ~lf game. 
Dr. ANnERSON. Mr. Kettering, why is It WIth such a practical pros

pect as you have indicated, that industry does not undertake such 
basic research as your study of chlorophyl' 

Mr. KlrrrEBING. I think the reason for it is that there is no way in 
the beginning of drawing a line between the question of whether It is 
fundamental or whether it is some fellow's hobby, because if you try 
to follow all those hobbies you would just go out of business in a 
hurry. 

Dr. ANDERSON. That leads to the next question: How does your 
corporation determine on the fund, the size of the fund, the amount 
to be placed at your disposal for research' 

Mr. KlrrrEBING. They leave that entirely to us. We ask for an 
appropriation to cover what we believe is an honest interpretation of 
what we are able to do. 

Dr. ANDERSON. Is that fairly general in industrial research' 
Mr; KlrrrEBING. I couldn't answer that. 
The CHAIRMAN. In presenting your request for an appropriation 

you have to make some justificatIOn of it, I assume. . 
Mr. KE'l'TERING. Not very much, Senator. We are pretty well 

known in our organization. 
The CHAlRIIIAN. Of course, you are pretty well known outside of 

your o~::tion, too • 
. Mr. ING. I mean by that, we have been working along cer-

tain definite lines. We set up our projects just about as I outlined. 
For our physics department we would like to have SO much money 
for that, and here are the problems that are in there, and here is the 
probable new thing we would like to ~ut in if things work out dur
ing the lear. Then we I?ut a cushion ID there of X number of thou
sands 0 dollars that this thing can be automatically pulled out or 
shoved in. 

The O .. mMAN. The output of your laboratory over the years has 
paid for itself, has it not! 

Mr. KlrrrEBING. They still give us money. 
The CEAl1IIIIAN. They wouldn't do it if you weren't paying; isn't 

that right' 
Mr. KE'l'TERING. They never tell us. The ouly way we know whether 

we are going along right is when we see the corporation building a 
building to make new thin~ they never made before. 

The CHAlRIIIAN. IndustrIal research, I suppose, is keyed to its 
utilitarian phases. 

Mr. K:EriEJuNG. Not nearly so much as you would think. 
The CHAlRIIIAN. Then to what extent are you pennitted to go out

side of utilitarian objectives' 
Mr. KlrrrEBING. I am ~ing to assume that you mean by utilitarian 

that thing which is obVIOUsly applicable to our industry. 
The CHAlRIIIAN. Oh, no. I think that in your case or in the case 

of any sinlilar or comparable research laboratory, the corporation 
would be very glad to acce'pt your judgment that .the eventual result 
of a particular !ine of inqUIry is likely to produce something of value 
to the corporation. 

Mr. KlrrrEBINo. I can tell you how that is evaluated. 
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GENERAL MOTORS RESEAROH BUDGBT 

The CHAIBJI[AN. That is what..! would like to know. 
Mr. Kl:rrEJuNo. In. dividing our appropriation, we say that ~t J.las 

worked out about thIS way: about 40 percent of our appropnatlon 
goes to consulting services to our divisions. We are a free consulting 
engineering operation to all of our divisions, and they come there and 
talk to us a.bout this, that, and the other thing. 

The CHAllIMAN. In other words, they bring to you their immediate 
problems. 

Mr. Kl:rrEJuNo. They don't bring the problems there so much as 
they come and ask us to come out to their place and help them work 
on a thing there. 

The CHAmJI(AN. But it is an immediate problem that they want 
worked out. 

Mr. Kl:rrEJuNo. That is fine, for two or three reasons, because that 
keeps us very definitely in touch with our industry. Then there is 
about 80 percent of our budget that is applied to more or less ad
vanced engineering and where we have to design the apparatus to 
demonstrate the ~rinciple; and then there is 80 percent that is very 
long-range material. 

The CHAIBJI[AN. It is conceivable that the 40 percent represented by 
your assistance to the various divisions, and the 80 percent which is 
l .. presented by the development of problems which you yourself see 
for the inlprovement of the industry will produce sufficient results 
to carr~~.~::r 80 percent without profit. 

Mr. o. Because you see the 80 percent, we will say, of 
design and en~eering, 4 or 5 years ago was the top 80 percent. It 
is working thiS back down into that thing, because it is surprising 
how long It takes, sometimes, to get a thing clarified enough m your 
mind to put it down on a drawing board and make a piece to repre
sent it. 

For instance, you take the simple thing of a spectroscope, which 
is this method of splittin~ light out as an analysis factor in a foun~. 
Well, we have been playmg on that for a great many years, but it IS 
only recently that we have been able to get a spectroscope which is a 
highly scientific piece of apparatus, that you could put out ina 
foundry. Yet, if you had come to the practical board 20 r,ea.rs agojl 
they would have said, "We don't see how you can do that.' But & 

the fellows all along the line have been making inlprovements-the 
optical men, the glass men and so on-and finally you have an object 
of scientific accuracy in a light-proof case and you can put it in your 
foundry and a fellow can make his analysis and control his steel very 
much better than he did before. So that intangible 30 percent is 
goin.g to come of age some of these days, SO you have to have that 
putm. 

It is just like a calendar. You have a. calendar here of 865 days 
and you keep tearing one oil each day, and it gets thinner. That 
is the way it is witli products. Every tinle you take one oil you 
have to put a new intangible one on the bottom, otherwise you run 
ou~ , 

Dr. AlroEBSON. Mr. Kettering, how much money did you budget 
last year for research in General Motors' 

Mr. Kl:rrEJuNo. I think it was between $1,500,000 and $2,000,000. 
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Dr. ANDERSON. What percentar would that be of total General 
Motors expenditures for the year 

Mr. KETrEruNG. I haven't the slightest idea. Do you mean from 
an engineering standpoint i 

Dr. ANDERSON. Yes. 
Mr. KETrEruNG. I couldn't tell that. I think we could get those 

figures for you. You take an organization like the Buick; they have 
their engineering expense divided into two classes. They have what 
they call research, a group which has to do particularly with their 
product, but this would ouly be a very, very rough guess; I imagine 
the total engineering and research budgets for the divisions would be 
around ten or twelve million dollars, so that I should say our specific 
research thing was maybe about 10 percent. Those figures are purely 
guesses, and we can get them for you if you would like them. 

Dr. ANDERSON. You made a point a moment ago that you didn't 
know precisely what is going on in other plants with respect to 
research, but I would like to question how independent of each other 
large business units, supposedly competitive units in the same busi
ness field, are in the research field. 

Mr. KETrEruNG. Well, they are independent in one way and in an
other way they are not. They bring all of this stuff together through 
their engineering societies. For instance, we have a very fine society 
known as the Society of Automotive Engineers, the S. A. E. We 
have a research committee in that, and through the papers and so 
on I think everybody knows what the general problems of the in
dustry are. As to what is being specifically attacked by each organ
ization, I don't think we attempt to find out. Chrysler is working 
on problems that we are on. We don't make any attempt to find out. 
I am) perfectly sure if we asked they would tell us, but we don't 
abuse the courtesy. 

Dr. ANDERSON. How near standardized has the product become as 
a result of this general knowledge of research in the full field' 

Mr. KETrEruNG. Not very much standardizedl because there are 
always many approaches to the thing. You take m our own corpora
tion we have two schools of engineering so far as engines are con
cerned, the so·called L-head and the valve-in-head engine, and you 
c~n't st1!ndardize those two. Each of those groups sticks to its own 
vlew-pomt. . 

Dr. ANDERSON. Why is that' 
Mr. KETrEruNG. Because a man's experience Rnd his work have been 

along one line, and the two things aren't alike. There are a lot of 
things different in them. When the valve· in-head fellow tries to 
step across he tries to carry the valve-in-head practice and vice versa. 

Dr. ANDERSON. In other words, you would say that there is little 
hope from the research side to come to the standardization in which 
there would be a common product. 

Mr. lU:rrER1NG. I think that would be very dangerous. You mi~ht 
agree on a standard today, and say that thIS thing is the ouly thmg 
we ought to make, and tomorrow, if you went ahead, you would find 
out something else. We have seen that happen in materials like 
steel, in which they wanted to standardize a kind of steel, and a few 
months afterward we found out that if they had, they would have 
taken the wrong one. No; I think you want to keep the front of 
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industry fairly broad, and specific standardization can be very 
dangerous. 

rNTEROROANIZ~ONAL COOPERATION 

Dr. ANDERSON. Undoubtedly basic research is carried on both in 
industrial research laboratories and in universities and Government 
laboratories. 

Mr. Km-n:ruNo. Yes. 
Dr. ANDERSON. Do you have any estimate of the dependence of 

industrial research laboratories upon the universities and Government 
research! 

Mr. Km-n:ruNo. They work together in a great many cases; in other 
cases they can't. But there are good working arrangements--vou 
take between the Bureau of Standards and industry, and between "the· 
university laboratories and industry-but there are certain of those 
problems. For instance, let's take a very specific case. Take the 
injector that we use in our Diesel engines. That was a very difficult 
problem, because it parted from what you call conventionahsm. We 
arrived at a conclusion from other work we had done that we had 
to raise the injection pressure from, say, 41000 pounds to 25,000 
pounds. When you begin to try to pump oil at 25,000 pounds it 
introduces quite a problem. The argument was that if you made this 
thing accurate enough so that you had to fit a piston into a little 
barrel so accurately that oil at 25,000 pounds wouldn't leak by, logic 
said if that is the case, you only need to move that a couple of times 
until that accuracy will be worn away. 

It didn't work out that way at all. It doesn't wear at all. We 
have injectors back from locomotives that have been run a million 
miles, and they are still absolutely accurate. But if you make a little 
more clearance it wears ve'7 rapidly. 

There was a thing on WhICh it took us [ears to get over the hurdle. 
The limits that ",e use, the tightness 0 the fits, can best be illus
trated by saying that if you take a human hair, that is three" 
thousandths of an inch in diameter, and you cut that up into 120 
equal pieces, the size of one of those pieces is the limit we have. 

To make that commercial was regarded as an impractical thing, 
and they said, "It is impractical because if you make it that close 
it will wear." If you make it that close it doesn't wear. Why, we 
don't know. We have all the time to be investigating such terribly 
elementary things. 

Out of that, of course, came quite a step in the so-called Diesel 
engine development. ' 

Now, answering your point, the university laboratory can do cer
tain types of work that have to do with fundamental principles. 
You take one piece of research work that is being done in a UnIver
sity that is tremendously important is by Dr. Lawrence out on the 
cyclotron. That certainly could be don~ only in a university, and 
that depends on Dr. Lawrence. Then Dr. Urey's work on heavy 
nitrogen. Many of these universities are doin~ splendid work. 
What you have to do is gather them up- and WrIte them up, and 
see how much of it you can use in today s product. 

Dr. ANDERSON. There is no thought in your own mind that indus
trial resetlrch is actually supplanting basIC-
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Mr. KETrEmNG (interposing). Oh, no, no. We are still shy. We 
need much more of it all the way through. 

Dr. ANDEB80N. Do you think there is any danger of basic research 
to lag for lack of funds due to the fact that industrialists are apply
ing _more and more of their funds to their own research! 

Mr. Kl:rrEJuNG. No; I haven't seen that to be the case at all. I 
have two or three of these researches which I couldn't and wouldn't 
ask industry to do. Chlorophyl is one, some of the medical work 
we are doing at Dayton, and one or two other things, and you just 
couldn't ask industry to do that to start with. That is the reason 
why I have underwritten those, to get them started. After a while 
they may go on their own. 

Dr. ANDEB80N. Is there a lack of capable people for research work! 
Mr. Kl:rrEJuNG. No; there is not a lack of specific technicians. 

You can ~t somebody to do anything you want done. The lack that 
we have IS the li:eeping of those people on a definite track. In other 
words, the one great temptation you have when you are working on 
a research proolem is, you are uncovering something new. That 
something new may be just a way station on this thing you are 
working on. The great temptation is to run off sideways. It is a 
grapevme; you want to run off there, but to keep the fellows on 
through to destination first is your problem. Then you can always 
come back and do this afterward&---the problem is to keep men's 
minds definitely on a problem until you get that solved, and that 
furnishes your survey line from whiCh you can do all your other 
work. 

Dr. ANDEB80N. What are the incentives that inventors in your 
industrial 'plant have, the monetary incentives! Do they gain by 
the invention made! 

Mr. Kl:rrEJuNG. They gain in this way. We don't give specific 
bonuses to the inventor. We give the bonus to the labOratory, and 
the reason we do that is because we want to keep 1}lese fellows from 
becominS individuals. If we gave the bonus for a new invention to· 
the speCIfic man under whose care it was done, then these fellows 
would just begin to make little cliques, but if the laboratory gets the 
thing-

Tlie CHAIRMAN (inte'1'osing). That is your team play. 
Mr. Kl:rrEJuNG. That IS the team I?lay, and it works out very well 

because everybody is assured somethmg every year. 
Dr. ANDERSON. What would a bonus look like, say, for last year! 
Mr. KETl'ERING. I can't tell you. 
Dr. ANDEB80N. It doesn't apply to a particular project that has 

been consummated. 
Mr. Kl:rrEJuNG. No; what they do, they give the laboratory a 

bonus depending upon what they think we have done. 
The CH.mYA,.. 1 like that phrase of yours, Mr. Kettering, about 

team play. It suggests to my mind the desirability of putting a lot 
more people who are at the bottom of the social scale on the team 
so that they will benefit equally, or at least to some extent, from the 
wonderful progress of techuology. I think it will work both ways. 

Mr. Kl:rrEJuNG. Most of US came from there anyhow. 
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EFFECT OF PATENTS ON INVENTION 1 

Mr. O'CONNELL. Mr. Kettering, I would like to ask you a questic.>n 
or two relative to the patent system which has, as I understand It1 
the general purpose of promoting I?rogress in science and the usefm 
arts. I wondered if you had any VIew as to the importance of exist
ing patent laws as regards the type of invention you have been 
describing, so-called group activities. 

Mr. KETrEluNO. I think if there is any modification in the patent 
laws, it ought to be made by the patent department and, say, the 
patent soliCItors, and that sort of thing. 

Mr. O'CoNNELL. I understand they would do it. I thought you 
might have some views on that.' . 

Mr. KErrE1nNo. We are celebrating tomorrow the one hundred and 
fiftieth anniversa!y of the first patent law that Washington signed 
150 years ago. You never get anything perfect, but I think our 
patent laws are pretty good. 

Mr. O'CONNELL. It is a fact, if I understood the testimony, that 
the type of invention that you have been describing is more or less 
on the increase, the cooperative activity by large organizations. 

Mr. KmTEmNO. I think it would have to be. For instance, on a 
complicated thing like that injectorji we had to have the expert 
metallurgist, expert physicist, and a that. There wasn't anyone 
of those fellows that could have done that job. 

Mr. O'CoNNELL. Wouldn't it be the fact that organizations such 
as yours would function and continue to operate even if there were 
no such thing as a patent system i 

Mr. KmTriuNO. So far as patents concern an organization like 
oursJ I think they are only inrportant from one standpoint, and that 
is 01 :preventing oth~r people from comin~ in and saying they did 
the thmg, so you have to patent a lot of thmgs as a protective thing. 
I think patents still have an enormous value from the standpoint 
of the inspirational effect they have on people, and certainly for the 
small concern they are vital, very vital. 

Mr. O'CONNELL. Addressing ourselves solely to the type of organ
ization you have been describmg, it occurred to me that even in the 
absence of any patent laws at all, the mere force of competition in 
the industry would probably require the type of organization you 
have been describing. 

Mr. K=rEmNO. I inragine so, yes; but I am a terribly optinristic 
person on what can be done if we get coordinated right, if we get 
the thing understood as to what our problems are. Only 10 years 
ago we didn't have enough people to supply the job and I think we 
can do this job. I say, If we have brams enough to get out of the 
cave, I think we can keep from going back in.. 

The CHAIRMAN. That is a very hopeful statement. 
Mr. O'CoNNELL. I don't want to press. the point, Doctor, but ap

parently organizations such as yours would undoubtedly continue 
to function and would be forced by competition to function even 
\vere there no patent laws. 

Mr. Km-rEaiNO. We don't run our organization for the purpose 
of taking out patents. We think only of the general problems. And 

1 For general dl.8c1UI81on of thls sUbJeet see Hearings, Part 2. 
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J would like to say, if any of you are out in Detroit any time, we 
would be glad to have you spend a day or an hour, whatever time 
you have, to take a look around and see how it is done. 

The CHAIRMAN. I shall take advantage of that. 
Mr. KErTEru:NG. It is quite different when ;you see it from how you 

tnlk about it, when you see what foolish httle things we have to 
work on to get a link cleaned up. 

The CHAmMAN. Doctor, have you given any thought to this prob-
lem of coordination which you have just mentioned i 

Mr. KErTEru:NG. We have thought about it a lot. 
The CHAIRMAN. Do you want to testify about it i 
Mr. KErTEru:NG. No, nQ. It hasn't crystallized in any specific thing. 
The CHAIRMAN. Don't you think we ought to try to crystallize it i 
Mr. KErTEru:NG. Well, I am doing that. I think within our own 

industry we have it pretty well worked out. 
The CUAmMAN. That is true. There can be no question about that. 

The record of General Motors demonstrates that. 
Mr. KErTEru:NG. But we are working very closely with educational 

institutions and everything else, and we are trying out a few experi
ments this, that, and the other way, and I think some of these days 
we will have something that we can give you, nt least a program, at 
least something to prove wrong, and I haven't it crystallIZed enough 
to lay that on the table for you toda:y. 

Mr. PIKE. Of course the productIon department is here again a 
little bit impatient for results . 

. Mr. KErTEru:NG. I think that is a good stimulating thing. I have 
no objection to the impatience of the production department. 

Mr. PrxE. There is one thought I had in mind. As a small part 
of this coordination you spoke of interindustry cooperation-and 
it occurred to me the development and commercializing of ethyl 
fluid, perhaps, was a fnirly good example of cooperation between 
yourselves, du Pont, Standard of Jersey, and Dow Chemical-there 
must have been research by all of those organizations in one way or 
another to make that thing {(o. 

Mr. KErTEru:NG. Well, for mstance you take the one particular thing 
in that; when we started to make that material the total production 
of bromine in the world was only 600,000 pounds, and we couldn't 
think of starting anything unless we had at least 2,000,000 pounds a 
year. I had to go and bargain my shirt almost to get the Dow 
Chemical Co. to drill the necessary salt wells to produce the bromine. 
We knew we couldn't continue that, but there is 1 pound of bromine 
for every 10 tons of sea water; that is 1 part to every 20,000. We 
have a plant at Wilmington, N. C., takin~ 43\000,000 pounds of bro
mine out of the sea this year. That couIan't nave been done by any 
individual. We just had to have it, because that was the only supply 
of bromine that was available in that quantity, and you see that IS a 
very small percentage, 1 part in 10 tons. 

Mr. ltlNRIOHS. Mr. Chairman, 1 would like to come back to your 
question for just a moment on the bonus at the bottom of the heap. 
,That sometimes shows up in the form of larger wage incomes, but I 
am thinking of the situation in which the bonus on invention is often 
the specific displacement of a particular group of workers, or of a 
particular individual as the process changes. Your phrase is that 
through these men, without gIving dissatisfaction, industries are rev-
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oIutionized. A revolution of any sort may be a very necessary ~, 
but it is inevitably a very disturbing thing in the area in which It 
occurs. 

In the Bureau of Labor Statistics, Congress set up .... hat it called 
an occupational outlook service, and I am intere&ed in the problem 
of the point at which it is possible to visuaI.me the chang.s .... hich are 
ooming so that they lend themselves to pJ= by business execu
tives, by trade-unions, by those who are con with the operation 
of an industry in an effort not to stop pro~ but to minimi%e the 
dislocations which are inherent in this reVOlUtionary p~ 

Now, is it possible at the stage when one of these ma .... iw!s leaves 
yOur laboratory as demonstrating the practicability of the principle 
or the fact that a principle will work-is it possible at that ~ to 
forecast even approximately, not in detail, hut what in general the 
area of the impact of that upon the technological structure will be! 

Mr. Kim'EIIlNG. No. Take the Diesel engine. We made the Diesel. 
engine without any re",aard to where it would go. It went in the 
railroad industry first, and yet nobody would have anticipated that, 
and nobody even predicted It. As Mr. Harriman said, they tried it 
out purely as a means to see if they couldn't do something to have 
people look at a railroad train again, and the fact it was a success 
was as much a surprise to them as to anybody else. 

The ea.m'''N. Sort of a matter of general research in the begin
ning! 

Mr. KETrEmNo. Yes. 
Air. HtNBlCHS. At what stage did it become possible to see where 

this was ~oing, .... h.t its impact was going to be, 
Mr. KrrrEBnIo. It isn't even evident yet what it is, and 5 years 

ago--to show you how you can't tell-.... e didn't have a plant to 
make the Diesel engine, and .... e bought a pieoo of ground outside of 
Chicago, out at La Grange, Ill. We built a little plant there for 
three hundred people and broke ground just 5 years ago now. We 
have between 3,000 and 4,000 people working directly in that plant, 
and perhaps 5 times as many working indirectly in it, and nobody 
could predict from year to year what was going to happen, and we 
can't do it today. We haven't the slightest idea what that business 
is goin~ to be. 

Mr. HlNBlCHS. Do any of your principles and does any of your 
work affect the production practices of your own estabIishment' 

Mr. KETl'EBINo. We have nothing whatever to do with any pro
duction problems. 

Air. Ht~~s. That work is. all in the engineering, designing, and 
research diVISIOn of the operatIng companies' 

l\f r. KErrERn<o. That is right. 
Mr. HINBlCHS. And it is at that level you would have to work if 

you were trying to anticipate change in the going occupational 
structure' ' 

Mr. KErrERn<o. Yes. 

008T (Jp jJuJCS'iKLo\L BESEARCJ[ 

Dr. ANDERSON. Getting back for a moment, Mr. Kettering, to this 
cost of. research, you indicated in your own division you spend 
approxlIDately $1,500,000. Uld the total General Motors expenditure 

124491-41--pt.. ____ 



16314 CONCENTRATION OF EOONOMIC POWER 

would be approximately ten to twelve millions of dollars. If it 
could be assumed that other large units in this business would spend 
correspondingly, it would appear, would it not, that it cost a great 
deal to carry on the day-by·day research necessary to produce an 
automobile! 

Mr. :KErr.muxG. Yes. 
Dr . .ANm:RSON. Would you hazard a guess as to what effect that 

would have on the smaller units within the business ¥ Is it true that 
that is an advantage so large that it would be a hindrance of smaller 
bnsiness! . 

Mr. Krrn:ruNG. No; they can buy those unitl>-they can buy prac
tically all that stuff on the open market. 

Dr. ANnERSON. They can buy what you produce in your research 
laboratory i . 

Mr. :KE-rrERING. Yes; as soon as it gets into production. There 
is a great advantage in having a large compan:y put it on the market 
first. For instance, this hydiomatic transmisSIon we are putting on 
the Olds this year is quite an expensive thing and is being worked 
out. We have got up to a production of a couple of hundred a day 
now, but the independent transmission manufacturers have an article 
for sale almost exactly like that. . 

Dr. ANUERSON. In other words, you would say it works just in the 
contrary way i 

Mr. :KE-rrERING. I would say it doesn't work either one way or the 
other. In other words, the automotive industry has never been very 
tight on patents. I mean, we have never tried to hold exclusiveness 
at all. 

Dr. ANUERSON. Who takes out the patents, your division or the 
corRoration from the operating side Y 

Mr. lUrrrERING. We take out the patent in the name of some indi
vidual, whoever originated the proJect. 

Dr. ANDERSON. Your division takes it outi 
Mr. :KE-rrERING. Or the company, the General Motors Corporation 

under the name of the particular fellow. 
Dr. ANUEBSON. And what about intercompany use of patent rights! 
Mr. Krrn:ruNG. That is always done. 1 
Dr. ANUERSON. One more question. From 1920 to '30 the econo

mists quite generally in the literature regard the automobile as having 
been largely resl?onsible for a generally high level of employment and 
general prosperIty, and you have indicated that there is a lack of 
projects, of new areas of performance which need to be explored and 
made practical. Do you anticipate in the decade 1940-50 anything 
comparable to the automobile! 

Mr. lUrrrERING. No; I haven't, but we started one in this railroad 
business, the Diesel engine business. That has grown pretty healthily 
and we are feeding in new things all the time. The length of time 
that it takes an industry to become an important factor is around 
10 or 15 years, and you never can tell when you start them out how 
far they are going to go. 

But you take the aviation industry. That is only 36 years old. 
It started when they made the first flight. Its deVelopment has come 
in the last few years because we have learned how to make engines, 
and things like that. 
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So I think all you have to do, if we CRn ~t everybody to under

stand that he ought to go ahead, that the thing should be done-
but a lot of people are pretty-gloomy today. 

The CHAIRMAN. The common assertion is that we may not look 
confidently for & boom through the development of aviation as we 
did through the development of the automobile, because the auto
mobile was obviously much more suited to universal use than the 
airplane. 

Mr. KETrE!uNG. I think that is true. But you take things like 
radio. There were great contributing influences on employment. 

The CHAIRMAN. Because the radio can be used by the masses of the 

p~~~·KET1'ERING. The interestin~ thing about radio is that the de
velopment of the parts that go mto radio has made possible doing 
a lot of other things that never could have been done abstractly. 
So the interrelation of these things can't be anticipated at all. 

The CHAIlIMAN. It has been said that the building of the railroads 
contributed to the era of prosperity after the Civil War because that 
construction made a demand for almost unlimited quantities of mate
rial, for labor, and for capital; and then the development of the auto
mobile industry and the development of the radio industry likewise 
had & very beneficial effect upon ~neral prosperity. 

As a research expert, do you see anything to take the place of 
railroad development, motor development, radio development, in 
anything! 

Mr. KETrEIuNG. Yes; I do. 
The CHAIRMAN. What do you see! 
Mr. KETrE!uNG. I think in these new types of locomotives that you 

conld perhaps re-do to a large extent the method of railroad trans
portation. 

The CHAmlllAN. That wonld be rehabilitation of the existing roads! 
Mr. KmT.EruNG. And when you go around, you can go around the 

second time. You take housing-(lertainly many of the new factors 
being developed in other industries when applied to housing, are 
tremendous. In fact, I think that is one of the big things. When I 
speak of air conditioning, I mean the control of humidity and tem
perature the year around, not just the summer time. That is little 
understood, and that is going to have a tremendous effect which we 
haven't broken open yet, you see. 

The CHAJRJ\fAN. Are there other questions, Dr. Anderson ¥ 
Dr. ANOERSON. No. 
The CHAJRJ\fAN. Any other members of the committee! 

LOW-PRICED AUTOMOBILES 

Mr. lIINBICHs. I have just one. This is a chart which was intro
duced yesterday referring to income levels in American life.1 You 
are talk-ing about new industries. I would like to call your attention 
to the fact that the automobile industry itself has on several occa· 
sions become a new industry by digging deeper into the going struc
ture. That iSI prior to 1914, you were sellinl![ automobiles ~nerally 
in the $5,000 mcome class and above. That IS that very thin, long, 
white line with about 800,000 families in it. Then during the war 

1 See "Exhibit No. 988," Bupra, p. 5440. 
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you dug down in the next level of 1,500,000 families, in the $3,000 
bracket. At the present time the automobile industry has, of course, 
done a magnificent job in supplying transportation to the American 
people, but a relatively small p'ercentage of the population in the 
income levels where these families are concentrated still has auto
mobiles. 

Take the group, for example, from $21500 down to $500; in that 
group some 50 percent of the families have automobiles-a much 
higher proportion at the higher income levels, something like 10 
percent In very old cars at the lower income levels. 

Now, there 18 an opportunity for the development of a new indus
try, if there is any way to furnish a larger proportion of these people 
at the lower-income levels with cars, either by raising their incomes, 
which puts them into a different class, or by lowering prices and costs 
in such a way that that group can be served in precisely the same way 
that the automobile industry has heretofore reached down and bored 
deeper into this population that becomes denser, the further down 
you go. 

Now, is there any prosl?ect, in terms of the research work, RI! you 
see it, in the automobile Industry, of digging more deeply than we 
now have? . 

Mr. KE'l'1'EBINO. That wouldn't be a thing that would contact us. 
That looks to me more a matter of engineerIng, economics, manufac
turing facilities, and so forth. 

Mr. HI~'1IICHS. That is, yon pass the ball to other members of the 
team, quite properly i 

Mr. KE'l'1'EBINO. It doesn't belong to us anyhow, you see. That is, 
if we should accidentally discover a new way of developing power, 
something like that, that would make tile automobile cheaper, then 
that would inlmediately pass over to us, but as the thing stands today 
we haven't anything-that is, we have gone around this circle many, 
many tinles; in other words, the automobile consists of an engine, 
transmission, axle, and so forth. Every one of those we have been 
around dozens and dozens of tinles to see if it is possible to break 
what we might call the conventional points of view in it, and, of 
course, we go far afield in that, but none of them have been fruitful 
of anything, because you remember there have been 60 or 65 million 
motorcars made, and there has been an awful lot of engineering done 
on that partiCUlar thing. That is, your chance of changing specifi
cally to any great amount the present type of motorcar isn't very 
great only by such radical changes as fuels, metallurgy, and things 
like that, and, of course, they are being followed right up to the last 
minute. 

Of course, there are 21!~ used cars sold in the market for every 
new car that is put out, so you have quite a large production of rea
sonably low-priced cars. 

Mr. H'NBICHS. The chances, then, of a very much greater extension 
of automobile production for complete servlcing of the people with 
cars, so far as scientific ~ossibilities are concerned, seems to depend 
upon the distribution of Income rather than on the cost of the cad 

Mr. KE'l'1'EBINO. That is as our knowledge stands today. I wouldn't 
say our knowledge we get tomorrow or day after tomorrow wouldn't 
help, but we know what our linliting factors are today, and we 
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haven't been able to push any of them over. We are working at 
them all the time. 

Dr. ANDERSON. Automobile .trade publications make much of the 
fact that after the period of sharp reduction in delivered price of 
automobiles that came, sa:)' in the early '30's, when it began to flat
ten out, we had a period ID which you engineers built more quality 
into the car. 

Now, will this quality improvement ever suffice to do what Mr. Hin
richs has suggested, Will it not continue to keep that big buying 
group in the lower part of the pyramid using old cars' 

Mr. KErrEIuNG. I don't know. Of course, the adding of radios 
and heaters, and that kind of stuff, which is apparently what the 
public demands, we don't try to follow at all over in our place. 

Mr. Pile •. Of course, if you ever got anywhere with Iour fuel 
problem, you would have some sort of an answer to this. I think it 
is a fair statement to say it costs as much to run a $50 car, of which 
there are a great many--

Mr. KE-rrEIuNG (interposing). I agree with you. 
Mr. PIKE. As it does to run a new $600 or $700 Chevrolet or Ford 

or Plymouth, and I believe it would be a fair guess that it is the cost 
of operation rather than the first cost that keeps a great many families 
in the lower bracket from owning car.s. 

Mr. KErrEIuNO. I told you filels and motors are the two No. 1 
problems, and have been ever since the research laboratories were 
organized. 

Mr. PIKE. You get us 200 miles on a gallon and there will be a 
whole lot more people able to own and operate a car. 

Mr. KErrEIuNo. I can't promise that today. 
The CHAmMAN. Are there any other questions' 
Dr. Kettering, we are again very much indebted to you for an in-

teresting and stmlUlating discussion. 
(The witness, Mr. Kettering, was excused.) 
The CHAIRMAN. Is there to be a session this afternoon' 
Dr. ANDERSON. Mr. Chairman, unfortunately, William Green, who 

was to have been here this a fternoon, was unable to be here so there 
will be no session so far as we are concerned. 

Tomorrow morning we will have Mr. Edsel Ford, -and in the after
noon, Mr. Thomas, U. A. W. A. They both definitely said they will 
he here, and unless we get a later announcement we know they will be. 

The CHAIRMAN. The committee will stand in recess until 10: 30 
tomorrow morning. 

(Whereupon, at 12:30 p. m .. a recess was taken until Wednesday, 
April 10, 1940, at 10: 30 a. m.f 
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UNITED STATES SENATE, 
TEMpoRARY NATIONAL EcoNOMIC COM1lllTI'El!l, 

Washington, D. O. 
The committee met at 10: 40 a. m., pursuant to adjournment on 

Tuesday, April 9, 194.0; in the Caucus Room, Senate Office Building, 
Senator Joseph C. O'Mahoney, of Wyoming, presiding. 

Present: Senators O'Mahoney (chairman) and King; Representa
tives Sumners (vice chairman), :neece and Williams; Messrs. Davis, 
O'Connell, Hinrichs, Pike, Kreps, and Brackett. 

Present also: Frank H. Elmore, Jr., Department of Justice; Com
missioner Charles H. Marsh, Federlll Trade Commission j George E. 
Bigge, Social Security Board; and Dewey Anderson, economic con
sultant to the committee. 

The eaAmMAN. The committee will please come to order. 
Dr. ANDERSON. Mr. Chairman and members of the committee, on 

this third day of hearings we are fortunate in having Mr. Edsel 
Ford, president of the Ford Motor Co., Mr. R. H. McCarroll1 who 
is seated in the middle of the trio, engineer of the chemical and 
metallurgiclll divisions of the Ford Motor Co., and Mr. H. L. Moekle, 
auditor for the Ford Motor Co. These three gentlemen have kindly 
consented to come and share with us their knowledge of the techno
logical processes in the Ford Motor Corporation. Mr. Ford has sub
mItted a statement to the committee which Mr. McCarroll, I think, 
will read. It was in answer to questions directed to him concerning 
technology and his answers are contained in the statement which he 
is prepared to enlarge upon at the committee's pleasure. 

Beyond that, however, he is also here to tell that very important 
story of the change-over from one model of Ford production to 
another, which involved the building of the Rouge plant, so that 
we have two aspects of the Ford Motor Co.'s testImony, one their 
response to questions directed to them on the :{lroblem of technology, 
and then following tbat Mr. Ford's contributlOn concerning the re
toolinlt story and its implications. 

Mr. McCarroll will proceed with the statement of the Ford Motor 
Co. with respect to these particular questions. 

STATEMENTS OF EDSEL FORD, PRESIDENT; R. Ho McCAltROLL, 
ENGINEER, CHEMICAL AND METALLURGICAL DIVISIONS; AND 
Ho L. MOEXLE, AUDITOR, FORD MOTOR CO., DETROIT, MICR. 

Mr. McCARROLL. The information set forth hereunder is compiled 
for the use of the Temporary National Economic Committee of the 

16319 
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Congress of the United Stams, created pursuant to Public Resolution 
113 of the Seventy-fifth Congress, and is intended to be submitted 
in this form and to be made a part of its records of the hearings 
during the period of April 8 through April 19, 1940, on the subject 
of Technology and Its Relationships to Economic Recovery_ The 
information is compiled in accordance with an outline suggestive 
of the scope and character of the hearings attached to letter dated 
January 24, 1940, from the Temporary National Economic Commit
tee addressed to Mr_ Edsel R Ford and signed by Mr. H. Dewey 
Anderson_ Examples are given from plant operations in some cases 
better to illustrate the statements made. 

The Ford Motor Co. has pioneered in the continual development 
of labor-serving and labor-saving machinery. With such machinery 
and technological improvements it not only has been able to lower 
costs and make more desirable products but it has helped to increase 
employment. 

Question 1, on the effect of investment: 
What is the effect of technological change on the use of new cap

ital¥ 
Answer. In the operations of the Ford Motor Co. technological 

change in the way of improvements calls for the continual investment 
of new capital. A recent and good illustration of this is the develop
ment and use of a new type of cylinder liner which is now being 
introduced and made a part of the product. At present (March 1, 
1940) this is taking 12 men off the former type cylinder work, but 
is . adding 386 men to the work in the manufacture and installation 
of the new part. In 60 days the added employment from this new 
development, which improves motor operation, lessens the amount 
of oil used, and decreases maintenance cost to the owner, will be 
about 500 men. The capital expenditure to equip the factory for 
this job so far has been about $880,000. . The total expenditure by 
the Ford Motor Co., for new and improved machinery, together with 
the necessary buildings, during the year 1939 was about $36,000,000. 

Question 2. To what extent has technological change become related 
to the size of an industry and its control of substantial capitaH Is 
it true that the complexity and cost of modern techniques pIlUle them 
beyond the use of small independent business, thus giving an advan
tage to multiple-unit industnes and monol!olies' 

Answer. It is true that some technologICal changes in the line of 
improvements and new developments require much time and money 
and therefore, it is believed, can be done more readily by large indus
tries. Many improvements probably would not be put to use except 
for the facilities of large industries, especially where their effective
ness depends upon large production. It is necessary at times to 
spend hundreds of dollars a day over a period of years before a new 
method or article can be put in production. The improved Ford 
crankshaft and method of making it is a good example of develop
ment of this type. 

It is not believed technological advances are beyond the use of 
small independent businesses, as this company always has taken ad
vantage of such advances. Many ideas for new developments can 
be worked out by individuals or small businesses. As an illustra
tion, mention may be made of new mechanical devices or new plastic 
materials and parts. Work of the kind that the Ford Motor Co. 
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is doing on the industrial use of farm products would be in this 
class. Reference is directed to page 4, chapter 5, Background 1940 
Census by Department of Commerce, Bureau of the Census, on "Cash 
Crops For Use In Industry," where it is stated: 

The 1940 Census will carry an important message to the farmer in the 
measure of the Increased industrial use of his products. An example: Soybeans 
were first imported In 1804 but it was not untU 1910 -that there were enough of 
them to show in the census report. Since then the acreage has jumped to mol'fl 
than 6,000,000 acres, mostly as a result of expanded commercial use. Th~y are 
utilized for everything from oll and paint to automobile accessories; to bread 
tor humans. and food for livestock. 

Question 3. What are the effects of patent rights on technological 
development! 

Answer. Patent rights can be used or misused. When used as 
they are by this company, they help to advance development. Every 
attempt is made to develop their widest use at the lowest possible 
cost. 

When patent rights are held by those who make no effort to put 
them to good use, they may retard development. However, when 
considering modification of patent rights, there must not be over
looked the incentive given to thought and work and development by 
the possible compensating returns from proper use of patent rights. 

Question 4. What would happen if technology were freely devel
oped! What retards use of available technological devices! Are 
we slower or faster than we should be! 

Answer. It is assumed that "freely developed" in this case means 
"without patent rights." If this is so it is believed this question is 
answered by the reply to question No. 3. 

It is believed the use of some devices is retarded by the fear of 
capital to make the necessary investment under the present limiting 
conditions, whereby it shares in all the losses but in little of the 
profit. The chances against success are too great. Too; the theory 
of scarcity (to which this company does not subscribe) rather than 
that of plenty is another retarding factor. 

Usually, full use is slower than desired. Some advances come as a 
series of intermittent or gradual and continual ste)?S to the final tetal 
improvement desired. It is estimated that the tune in general be
tween the conception of an idea and its use in practice is from 1 to 5 
years. 

Effect on labor: 
Question 1. What is the effect of technological change on the vol

ume of productionj the number of workers employe.d in that pro
duction, and the vo ume of WR!reS paid ¥ 

Answer. It is believed that the effect of technological chan!!"e (im
provement) has been and will be to increase the volume of produc
tion, to increase the number of workmen, and to increase the volume 
of wages paid. , 

The amount of pay roll and purchases per Ford, Model T, with its 
about 5,000 parts, ID 1926 was $454.42. 

The amount of pay roll and purchases per Model A (the 4-cylinder 
car which succeeded the Model T in 1927) with its about 6,000 parts 
in 1929 was $526.84. 
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OOST OF LABOR WITHIN THE FORD PLANT 

Mr. MoCARRoLL. The amount of pay roll and purchases per Model 
V-8 (which was placed in production in 1932), with its about 16,000 
parts, in 1939 was $683.23. 

The <JH.u:RMAN. I notice that you combine pay roll and purchases. 
Have you any figures on segregatins those two 1tems i 

Mr. MoCARROLL. Not in this particular report. We combine them 
for a very definite reason, because the purchases total up to hours 
of work, and if you don't include both of them you don't get the full 
story. 

The CHAIRMAN. What do you mean by purchases' 
Mr. MoCARROLL. All material purchased outside and going into 

the car. 
The CHAIRMAN. Is there any way of segregating the two i 
Mr. McCAHROLL. They are segregated in our records but we haven't 

segregated them here because we believed they would be much more 
informative if we gave them together. 

The CHAIRlIlAN. You do know what the difference is i 
Mr. MoCARRoLL. Yes; it is in the company records. 
The CHAIRMAN. Could you tell me approxlmately what pror0rtion 

this figure ... in each of the two instances, was for labor alone 
Mr. M~ARROLL. I haven't that figure here. Mr. Moekle says that 

we don't have that figure here. It 1S in the records. 
The CHAIRl\[AN. I understood that you didn't have it. I won-

dered if you could give an approximate figure. 
Mr. FORD. We would be ~lad to furnish it, Senator. 
The CHAIlllIlAN. You don t care to make an approximate figure! 
Mr. MOEKLE. The reason we haven't got the figure, and it may be 

a little difficult to getJ is the fact that at different times the volume 
or the work done insiCle our factory changes. It goes from inside the 
factory to outside and from outside to inside. 

The CHAIRlIIAN. I can understand that, but I thought for example 
you could say whether or not of this sum in 1926, of $454.42, for 
example, 50 percent was labor, or 60 percent, or 70 percent. You 
are probably familiar enough with your figures and your accounting 
to give us some notion. 

Mr. MoCARRoLL. You will find a figure coming a little later which 
will give you amount of purchases per unit during two different 
3-year .perIOds, and I think we can get the figure you are after by 
comparmg that figure with the figure we have just given you, which 
amounts to about the figure that Mr. Moekle 1S talking about now, 
about 25 percent inside and about 75 percent outside. 

The (''HAIllMAN. Of labor! Of COurse it is obvious that when you 
purchase any material to be used in a motor there must be labor 
costs combined in that purchase price, because it took labor to pro
duce tlle commodity or the article somewhere else. 

Mr. MoEKLE. Roughly about 25 percent of these figures represents 
labor in our own plants and about 75 percent represents the price 
paid for. materials, services, and so on from the outside. 

The CHAIRMAN. Would you say that that proportion held true in 
1929 and also in 1939 i 

Mr. MOEKLE. Roughly. 
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The CRAmIllAN. In other words, the proportion of labor in the 

factor:!, apparently remains about the same. 
Mr. MOEKLE. Yes. 
The CHAIRMAN. Thank you. 
Senator KING. And there is a great deal of labor, however, is there 

not, in the production of what might be called raw material ¥ For 
instance, as I understand, the corporation owns coal mines and min
eral depoits and operates those, and the costs of labor in obtaining 
these raw materials would be part of the cost, or the entire cost, of 
the product. 

Mr. McCAl!BOLL. You can really figure every cent paid out goes for 
labor in one form or another. Figure it all the way back in any 
material-transportation--

. The CHAIRMAN (iuterposing). Actually, cost of labor is a very large 
factor in every step of the industrial process, isn't it! 

Mr. MoCAl!BOLL. You can reduce practically all of it to labor if you 
want to go back far enough. 

Dr. ANDERSON. Just to retouch the question that Senator O'Ma
honey has asked, does the modern Ford plant, say the Dearborn 
plant, do more of its production than the old Ford planU 

Mr. FORD. Do you mean by that that many more parts of the unit 
are manufactured by ourselves ¥ 

Dr. ANDERSON. Proportionately, what would it look like! You 
say you have about the same labor cost, your purchases and produc
tion within your own units are about the same now as they were 
formerly' but isn't it true that in this intervenin~ period you have 
integrated your plant tremendously, so that appreciably more of your 
product is made under your own roof! 

Mr. FORD. That is true. We have taken on·~ great many more 
parts. 

Dr. ANDERSON. Does that mean that you have bought more and 
more on the outside Y Your total is greater now than It was! 

Mr. MOEKLE. Yes; but the proportion in the total is approximately 
the same. 

Mr. FORD. There is one factor in that that may be illuminating, 
and that is the fact that there are about 16,000 parts in the car we 
make today as compared with 5,000 parts in the car we made in 1915. 

Dr. ANDEnSON. So you continue to buy on the outside about the 
same quantity of equipment and materials. 

Mr. FORD. I couldn't answer that offhand as to quantity but we buy 
a great amount of material on the outside. We have' between. 5,000 
and 6,000 suppliers. 

The CHAIRMAN. What would the answer be in terms of parts them
selves; for example, of the 5,000 parts of the Model T Ford in 1926, 
what proportion were manufactured by the plant itself, and what 
proportion were purchased from outside' . 

Mr. FORD. I don't think I can answer that in accurate figures, 
Senator, but iu general there were many more parts purchased on 
the outside at that time compared with today; we purchased many 
more things on the outside which we did not make any part of 
ourselves. 

The CHAIRMAN. You purchase more outside today, more of the 
16,000 than of the 5,000. Did I understand you correctly! 
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Mr. FORD. I don't believe so. What I meant to say was that we 
purchased a great many more parts on the outside in the earlier days 
than we do now. 

The CHAIRMAN. A larger proportion of the 5,000 parts of 1926-
Mr. FORD. Were purchased on the outside. 
The CHAIBMAN. Than of the 16,000 today! 
Mr. FORD. That is right. 
Mr. McCARRoLL. Records show that during the past 6 years, both 

the labor and the purchases per automotive unit produced by Ford 
Motor Co. have steadily and substantially increased. For example, 
during the two 3·year periods ending February 29,1936, and Novem
ber 30, 1939, the average daily production was almost identical, but 
average labor-hours performed in the factories increased coIlSlder-
ably. The details are as follows: . 

Period 

3 years ended-Feb. 29, 1938. ______________________________________ _ 
Nov. ao. 1931L _____________________________________ _ 

Average dBUy 
productIon 

3,216 .... , 
Total boUlll 

448, 947. 000 
607, 294!, 000 

Average hOUl'l 
.... unit 

179.18 
201.06 

Mr. IIINlIICHS. In that connection these are total hours in all of 
your plants for that ~olume of assembly, I take it! 

Mr .. MoCARRoLL, Total hours in the Ford Motor Co. only for that 
number of units, and then averaged over the number of units pro
duced during those two periods which were selected because they 
were alike in the volume of production, so you could get a good 
comparison, . 

Mr. IIINl!IcHB, During part of that latter 3 years there was a tire 
plant that was producing part of your tire requirements! 

Mr. McCARROLL. That is true, 
Mr. IIINlIICHS. That extension of your activities would be included 

in that larger number of hours I 
Mr. McCARROLL. That undoubtedly accounts for part of that dif

ference there, but when you consider the figures we mentioned before 
when we include both purchases and hours within the plant, and 
dollars for this plant, you will see why we used that combmed figure 
as being the more important and the more imformative one, because 
it takes out of all consideration just points such as you just raised 
then. 

Mr. IIINRICHS. I judge from your earlier answers that on balance 
you feel you are doing about the same proportion of outside pur
chasing in these two periods. Would that be correct' 

Mr. McCARRoLL, I believe that is true, Furthermore, the follow
ing figures also taken from the company's records, for 6 calendar 
years, clearly show that accompanying the increase in the average 
hours of labor per unit there has been a gradual increase from year 
to year in the labor cost per unit produced, These figures are the 
more siguificant in view of the fact that even in 1934 the minimum 
daily wage paid by Ford Motor Co. was $5, the minimum being 
raised to $6 the following year: . 
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Laborcod 

calendar year: per vnU 1934 ____________________________________________________________ $119.41 
1985 __________________________ > _________________________________ 180.01 
1936____________________________________________________________ 145.24 1937 ____________________________________________________________ 160.99 
1938 ____________________________________________________________ 190.89 
1939 ____________________________________________________________ 197.84 

Dr. ANnERSON. Mr. McCarroll, just at that point, may we ~o back 
to the previous question. Your labor cost per unit is per umt, such 
as the vehicle. I understand you have gone roto extensive tire produc
tion. You have developed a foundry; you are doing more of your 
own rolling of steel. If you took out all those things for all years 
in the trend would you still hold that the cost per vehicle for labor 
is greater now in the Ford plant than formerly i 

Mr. MoCARROLL. Yes, sir. 
Dr. ANDERSoN. Could you give an approximation of the amountY 
Mr. McCARRoLL. No; I can't; without the figures. 
Dr. ANDERSoN. Could you supply us with such a figure i It is a 

very important one, if we can get it. 
Mr. McCABROLL. Mr. Ford says he would be glad. to. The figure 

is here. 
Representative REEcE. But the amount of labor required to produce 

the unit would be the same, whether it was done in your company or 
done in another company from which you purchased. 

Mr. McCARROLL. Approximately. The thing that influences that 
inc.rease is, of course, the thing Mr. Ford mentioned a minute ago, that 
every year there are added parts, not oull' a few but a great many, 
and that is the thing more than anything else that is affecting the in
crease in labor-hours going into the car and in money cost of the car. 

Representative REECE. But based upon your experience the amount 
of labor required to produce the parts IS approximately the same 
whether the parts are produoed in your plant or some outside plant 
from which you purchase the parts i . 

Mr. MoCARRoLL. As a general rule that would be true. Of course it 
would be affected by the efficiency of the equipment that two people 
might have. . 

Representative REEIlE. What I have in mind, and what I am driv
ing at is in a general way the amount of labor tbat is required to 
produce a unit. 

Mr. McCARROLL. That would probably be on an average quite true; 
yes. 

PROPORTION OF SKlLLED TO UNSKlLLED WORXERS 

Mr. IIINRlCBS. These figures I understand represent the total num
ber of man hours of labor required by an increasing number of parts 
and the a vel'age hourly earnings of the workers engaged in that process, 
and your wage rates have obviously increased in this period. I am 
interested also in the change in the internal composition of the labor 
force, irrespective of its relationship to wage rate. For example, has 
there been a tendency not only within this feriod but over a lon~r 
period of time, to decrease the proportion 0 skilled workers and m
crease the proportion of semiskilled and unskilled I 

Mr. MoCARROLL. I think you will find there are some questions di
rected toward that answer later on, and suppose we cover it by our 
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answers there and if that is not sufficient, why then we will be glad to 
try to answer further. 

Mr.lliNRICH8. I am sorry to have anticipated you. 
Mr. FORD. I think there is one point that might be added on that 

subject which might clarify that in a very simple wording, and that is 
the fact that the average or lower minimum rate has remamed more or 
less static. Our average wage has gone up consistently, indicating 
more skilled pay. 

The CHAIRJI[AN. I didn't hear that statement, Mr. Ford. 
Mr. FORD. The question was asked as to whether the labor cost of the 

car was paid out to more highly skilled workmen, or whether, due to 
the improvement of processes, we were employing more unskilled 
labor. 

The CHAIRJI[AN. And what was your answer! 
Mr. FORD. My answer to that was that our average wage is on the 

increase continuously. That would indicate these men are becoming 
more skilled and are receiving higher rates. 

The CHAmMAN. Then the answer would be that skill is increasing! 
Mr. FORD. More skilled men are involved at the present time than 

in the last. 
Dr. NDERSON. Mr. Ford, would your consistent average increase in 

wage rates indicate a change in the composition of skills used or 
,vould it mean simply in the over-all increase in wage rates, regardless 
of skill! How do you make the direct connection between the wage
rate increase average and the increase in skill of workers employed! 

Mr. FORD. The lowest rate, our minimum rate, applies to only the 
most unskilled labor, sweepers, cleaners, and common labor. Every 
other classification of rate IS based on skill. These men are classified, 
based on the skill of the job. Now, of course, the trend has been 
upward for the last several years; the general scale is on the upward 
turn. 

Dr. ANDERSON. You would say two things are at work; the average 
wage rate in your opinion is moving up and also the composition of 
your. labor force is altering with more skilled workers employed, 
relatIvely! 

Mr. FORD. Yes; I would think so. There is less hand labor and less 
unskilled labor involved and more semiskilled. 

Senator KING. With these improvements upon your car, of course, 
it calls for a larger proportion of skilled labor, I assume, and that--

Mr. FORD (interposmg). Yes; the fit and technique is becoming 
more complicated and involved all the time. We are putting things 
into our product which will make for a great deal longer lIfe. All 
those things_are highly technical and highly developed, which calls 
for more skill. <0411 

Mr. MoCABROLL. The foundry department is noted for the vast 
umount of technological improvement and installation of so-called 
labor-saving machinery. Therefore, it seems of interest to present 
below, figures on the number of men employed in this department in 
the years listed, showing also amount of production at those times. 

y.., ProductiOD Number Men ... y.., ProducUoD Nom"" Men ... .rmen oar .r .... oar 

193~L_ .• __________ 414, OM am ~"'" 
1937 __ ." ___ ". ____ . 1,117,241 7.330 ...... 193ft _____ • __ • _____ 1,193,121 6,311 .OOM 1939 ___ .•. ________ 803., 761 6,310 . """ 
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The CRAmIllAN. Wha.t is the unit of production' 
Mr. MoCARROLL. The unit of production is in the foundry where 

there is a. number of motors produced during that period. 
The CRAmIllAN. This, then, refers to the production of motors' 
Mr. MoCARROLL. This refers to the production of motors.' 
The CRAmlIIAN. Tha.nk you. . 
Would it be a proper inference tha.t the increa.se of men p'er ca.r in 

1939 is due rather to the decrea.sed production tha.n to the dIfficulty of 
production ¥ 

Mr. MoCARROLL. It undoubtedly has something to do with it, but 
the thing we have mentioned before comes into it there; for insta.nce, 
in the foundry we cast a great many of the motor pa.rts. In that 
year we started putting these valve-seat inserts into intakes as well as 
the exhaust. Well, now, that just doubles the number of those pa.rts 
that we make every day and there are a good many other pa.rts that 
come under that same kind of heading. 

The CRAmlIIAN. So both factors would operate i 
Mr. MoCARROLL. Both factors would operate. 
Dr. ANnERSON. There must be a. third factor. Supposing you J>ut 

in a column on hours worked so as to get at the actual teclinologlCal 
effect of cha.nge; the hours must have been changing during this 
period of time i 

Mr. MCCARROLL. Yes. 
Dr. ANDERSON. It is true that your over-all number of men in

creased there, but the difference in working time would have an 
unusual effect, a decided effect upon that last column of men per ca.r i 

Mr. MCCARROLL. That would go back to the figure which we have 
used in the case of the whole plant, of the number of man-hours per 
unit. We stated this in a slightly different way here, and we stated 
it in the other way in the case of whole units because this would be 
interesting information. . 

Dr. ANDERsoN. And could you supply us with the man-hours for 
this particular division' 

Mr. MoCARROLL. We could. 
Dr. ANDERSoN. That would fit into a column there. Also, is there 

a.ny way of measuring under this tabulation not on the basis of 
motor prod uction but on the basis of the product of this partiCUlar 
division of the plant, so as to get at the measure of technological 
mcreasei 

Mr. MoCARROLL. Yes, sir; it would be possible to get that. 
Representative REEcE. And, Mr. Anderson, if he supplies that 

information, might it not also be helpful if he would supply the 
labor costs I 

Mr. lliNRICH9. Would the figures for the assembly line for the 
assembling of the motors show the same story that lour foundry 
story has; that is, this, like any other partial piece 0 work, repre
sents a changing situation with respect to your materials purchased. 
As those are mcl-eased and decreased, obviously your own hours show 
a similar change i 

Mr. MoCARROLL. Yes. 

I In 8 letter dated Aprll 29 1940. from the Ford Motor Company. Mr. Moekle says, 
re-gardIDf: this table, "The unit or production 18 car. produced rather thaD motor's, 118 
Mr. Mct.:arroll Btated. However, the theor7 under which we were working called tor 
the prodUction of cars, and we beHave our use of cars rather than motors is better," 
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Mr. HINmCHS. Your assembly of the engine has always been done 
within your own establishment. Does the assembly line for engines 
show the same results1 or could you supply similar figures for the 
assembling of engines' 

Mr. McCARROLL. Usually it would show the snme result. 
Mr. FORD. I don't quite get the drift of the question. As I under

stsnd it, the question is whether in the assembly of motors there is 
more stability to the cost per man, or the man cost per motor as 
compared with the complete car, as these figures show. 

Mr. HrNBIOHS. Well, I wasn't thinking of it in relationship to 
the complete car, but rather as possibly a more clean-cut illustration, 
less subject to variations in terms of what you were purchasing on 
the outside. Obviously every time you shift your practice with 
reference to the foundry department, as you manufacture internally, 
your hours or man-days go up. As you purchase on the outside, they 
go down. Your assembly on the other hand has throughout this 
period been done completely within the confines of your own com
pany, and I was wondering if the assembly of engines would show 
this same kind of relationship you have here. 

Mr. FORD. There are more parts being added to the engine all the 
time, which would tend to increase the labor cost per Ilngine, I sup
pose, due to refinements. As Mr. McCarroll mentioned, the bush
mgs that go into the seats of the valves, these cylinder liners that we 
are putting in now, which are very hard steel liners, and go in all the 
cylinder barrels, and various things like that weren't in an engine 
10 years ago. That keeps adding to the cost of that assembly for 
additional parts. 

Mr. HmBICHB. And similar things have added to the costs of the 
manufacturing operations in the foundry' 

Mr. FORD. Oh, yes. 
Mr. HrNBICHS. You have been processing more parts in the 

foundry. None of these exhibits are intended to indicate that a 
given part requires more man-hours on higher labor cost today¥ 

Mr. FORD. Probably they require less man-hours, but the product 
becomes more and more complicated all the time and there are more 
parts being added. 

Mr. HINmCHS. I understand that. 
Mr. FORD. And the refinement is becoming greater. 
Senator KING. As I understand, many of the parts which are 

involved in the construction of an automobile you purchase from 
other manufacturers of parts, if not entire plants. I assume you 
can't control the costs of those commodities that you purchase from 
other people' 

Mr. FORD. Those costs are controlled by competition. We have 
several sources for practically every part we buy. 

Senator KINo. But some of the parts which from time to time you 
purchase from other persons you have to pay higher prices for by 
reason of the competitive demands, and that necessarily increases 
your aggregate cost' 

Mr. FoRD. Naturally. . 
Senator KINo. For the car' 
Mr. FORD. But if those prices on the outside increase there is some 

basic reason for it which would perhaps apply to other things we 
buy, and also to our own. 
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The CHAIRMAN. What has been the trend of prices of the outside 

pa~: FORD. That varies with the design. If we were buyin~ today 
the part that we bought 10 years ago we would be buying It at a 
very much lower price probably than we bought it at that time; but 
the fact is that we are buying an entirely different type of part, 
which goes into a different vehIcle. 

The CHAIRMAN. Then the price tends upward because of the im
provement, does it! 

Mr. FORD. The price per unit is upward, yes; and the price per 
part. If the same type of part were being bought today that we 
bought 10 years ago, the tendency would be that we are buying it 
probably at a less price than we did then because of refinements in 
manufacture. 

Senator KiNG. But you are making better cars and with better 
parts! 

Mr. FORD. Spending more tinle on parts; better raw materials 
~oing in, which cost more, and much better finish; much more inspec
tion. 

Senator KiNG. And the finished product calls for more technologi
cal improvement and higher costs with respect to some of the parts 
that go into the car' 

Mr. FORD. A great deal. 
Senator KiNG. And what is the effect upon the final price to the 

consumer I 
Mr. FORD. Well, the price trend has been somewhat up as compared 

with the old model T and model A, which we built, but it is still 
competitive. 

The CHAIRMAN. It is a much better car! 
Mr. FORD. Competitive; the whole trend is that way. No longer 

what you might call a very low-priced motor car. The public ap
parently demands lots of room and lots of power. 

The CHAIRMAN. Of course, your company was the pioneer in the 
low-price field I 

Mr. FORD. Yes. 
The CHAIRMAN. And you are still in the low-price field, of conrse, 

although the tendency of the price may be upward because of the 
improved character of the earl 

Mr. FORD. The whole field has risen. The whole low-priced field 
has risen; the price of the vehicle. 

The CHAIRMAN. But still the level of price is lower than before 
the pioneering effort of your father began; isn't that correct' 

Mr. FORD. The level of the price is higher. You mean when large 
volume started I Oh, yes; surely. 

The CHAIRMAN. And the reason why it was possible to produce the 
original Ford car for a low )?rice, in other words, the reason that your 
father was able to pioneer ID this field 'was that he was able to tap 
a much larger market than the high-priced car could tap! 

Mr. FORD. Oh, quite, and that was only possible with low prices. 
The CHAnu.uN. SO iliat after all the basic cause for the expansion 

of the industry has been the lowering of the price to reach a larger 
number of possible purchasers' 

Mr. FORD. That is right. 
124491--41--pt.30----10 
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The CHAJ:RHAN. So that the market is the essential factor in the 
growth of the industry ¥ 

Mr. FORD. That is quite correct. 
Dr. ANnERSON. If that is true, Mr. Ford, and in the light of your 

statement of a moment ago that there is no low-priced car in the 
sense of the earlier product of your father, what do ;l;oU think is the 
prospect of a new car in the low-price field that wIll fill that gap, 
that will reach that purchasing mass we have been speaking of who 
cannot at the present time buy even the low-priced new cars' 

Mr. FORD. There have been several factors that have entered into 
that problem since the day that we built a very low-priced car. The 
first one was that those cars were being sold to original owners to It 
great extent, to people who hadn't owned a motorcar before. In the 
meantime they purchased that car and many others, and have created 
It used-car field, used-car market. Now the used car is merchandised 
by a dealer, and his market for that used car is the man who formerly 
bought a new car in that very low-priced field. He is in the $200 to 
$400 class for a used car. 

Dr. ANnERsON. You leave the person with low purchasing power the 
used-car field rather than attempting to provide him with a new unit, 
giving him al! the efficiency of a new unit! -

Mr. FORD. That is the way it exists today. We have hopes that 
some day we will have a low-priced unit again that will supply the 
purchaser with a new car at a lower price and a more efficient opera
tion than in the past . 

. Dr. ANDERSON. Is there any technological reason why that hope 
couldn't be realized shortly' 

Mr. FORD. None whatever, except the question of buying power, 
whether there is a sufficient volume of buying power in that field to 
warrant a low-priced product which can be produced only in large 
volumes. 

A $500 AUTOMODILE 

Dr. ANDERSON. In other words, if you could see a market for 1,000,-
000 to 2,000,000 cars a year! say at $500, you could produce the cad 

Mr. FORD. We could pro<tuce the car all right; yes. 
The CHAIRMAN. Now just to repeat what I understand you to have 

said, an increased market for technological advance depends upon 
an increase of purchasing I?ower; is that correct' 

Mr. FORD. Mass purchasmg power. 
The CHAIRMAN. Mass purchasing powed 
Mr. FORD. I believe so. . 
The CHADlMAN. That is the essential need for further technological 

improvement' 
Mr. FORD. I believe so. 
Mr. MCCARROLL. In the Ford Motor Co.'s exhibit at the New York 

World's Fair, there was in operation a display illustrating how 
machinery creates employment. Perhaps this may have been seen 
by members of the committee. There, side by side, a man was pound
ing out hub caps by the slow hand method and a mighty progressive 
machine was stamping them out with great rapidity. The man made 
one piece while the machine made 2,160 pieces, and at first glance 
it would seem that this machine might eliminate 2,159 jobs, but It 

study of the figures proves otherwise. 
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Representative R.EEcE. Will you permit a' further interruption ¥ I 

am interrupting to refer particularly to the summation which the 
chairman made. He stated th~t the ahility to make a low-priced 
car and sell it would depend upon mass purchasinglower, but what 
would the effect be if our standard of living ha been raised so 
that when this mass purchasing power came about the people de
manded a better car than was the case when you produced your 
originallow-I?riced car! Would it then result in the production of 
a new low-pnced car or an increased volume of cars comparable to 
the present so-called low-priced cars ¥ 

Mr. FORD. We feel there is always a field way down below that 
everybody in the world wants a motor car. It is a question of 
being able to afford it, and we feel the lower the price of a motor car 
adequate for general use, the greater the market will be. If the cost 
of living the standard of living, had been higher-you mean if it 
were higher than it is today or had been higher in the past ¥ I 
didn't quite get which you meant. 

Representative R.EEcE.I might state it this way. We have a greater 
mass purchasing rower today than we did when your father pro
duced the origina low-priced cars, but with this mass purchasing 
power is going: a demand for a better car~ for better servioe, which 
you are supplymg in accordance with the aemand ¥ 

Mr. FORD. Yes, that is true. We are supplying the demand as it 
exists today among the class of people that can buy new motor cars. 
There are strata underneath buying used cars. We feel that if a 
low-priced new car were produced to fit that price class they would 
buy those cars rather than the used cars, because of the increased 
efficiency. There is still a great mass of buying power underneath the 
present standard.. 

Representative R.EEcE. I agree with you in that statement. 
Dr. ANnl!:llSON. Mr. Ford, then I take it that the future of the auto

motive, the new car building, industry at the present time, unless you 
can tap a new consuming public, is mseparable from the sale of old 
or used cars¥ 

Mr. FORD. It is inseparable because those old or used cars exist and 
they have to be disposed of. The unfortunate part is that the dealer 
takes them in as part allowanoe on his new car. If the dealer could 
make a clean case deal or clean deal without the used car being in
volved he would be a lot better off, perhaps, than he is, because he 
takes those ~ed cars in and it is somewhat of a gamble as to the 
slllability of them. He either fixes them up, or sells them as is, and 
there is an element of risk involved and the tendency is to over-allow 
sometimes on that used car. 

The CHAIRMAN. That is wholly the risk of the dealer, isn't iU It 
isn't passed on to the manufacturer'. . 

Mr. FORD. The dealer takes that risk entirely. . 
The CHAIRMAN. He is the judge of haw much he shall allow and 

he takes the gamble as to what disposition he can make of the· used 
car' 

Mr. FORD. That is right. Of course, there is a great amount of 
skill involved in that in appraising these cars. 

The CHAIRMAN. Oh, naturally. 
Mr. FoRD. But the sales factor has a lot to do with it, too. If the 

$alesman has a deal about ready to break and there is a question of 
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$25 or $50 between the appraisal of this used car and what the owner 
expects from it, well there is sometimes a compromise and the dealer 
therefore makes the sale but he gives up part of his gross profit. 

NEW VERSUS REPLACEMENT CAR Jl(AIUU:r 

Dr. ANDERSON. Mr. Ford, following up that question I asked a 
moment ago, I notice in the Automobile Facta 0Jn.<t Figwre8 recently 
published the heading of a table that spans a long period of time 
showing that in the last year, 1938, the replacement market took ali 
of the new cars sold in the United States. In other words, new cus
tomers in the over-all, people who did not own cars, did not appear 
in the shops in sufficient numhers to offset the replacement market. 
They balanced. Everybody coming in turned in a car in order to 
buy a new one. Now, if that becomes a trend, does that offer any 
hazard to the market for new cars in the United States ¥ 

Mr. FORD. It may. . 
The CKAIRMAN. Do you agree with that premise, Mr. Ford ¥ I 

thought I saw Mr. McCarroll Shaking his head. 
Mr. FORD. I don't know what those figures are. 
The CHAIRMAN. The statement as I gather from Dr. Anderson is 

that the original purchaser has apparently disappeared from the 
motor market. Is that true' 

Mr. FORD. Well, I wouldn't think it were true 100 percent; no. 
Senator KING. That can't be true in view of the fact that you, 

jUst a day or 2 ago turned out your twenty-roght millionth car. 
Mr. FORD. Mr. Moekle said 15 to 20 percent don't turn in cars. 
Mr. MOEKLE. I don't know the exact figures but we do know some 

percentage, 15 or somewhere around there, of what we call clean 
deals, that is purchasers come in and buy cars without trading in 
an old one. 

Mr. FORD. Those people may have disposed of their car before the 
deal before they came to the dealer for a new car. 

The CHAIRlIlAN. But the replacement factor is a constantly in
creasing one, is iU 

Mr. F,?RD. Increasing problem. Until a new field is tapped by 
lower prices. 

Mr. HmRIOHS. At lower prices} the market now is certainly not 
saturated. You wouldn't contend there is a saturated market I 

Mr. FORD. I wouldn't, by any means. As I said before, everrbody 
wants a motorcar. It is a question of whether they can afford It. If 
you lower the price the greater the field. 

Mr. HrNRIOHS. About one-third of the families at $900 to $1,200 
buJ' a car; about half of those at $1,200 to $2,000 have cars; so that 
at lower prices there is a presumption of a vast untapped market, 
isn't there I 

Mr. FORD. I helieve so. 
Mr. HrNRIOH8. Now development of the Ford Motor Co. in recent 

years has been in the direction of tapping that market through lower 
prices and lower costs ¥ Or have they been rather in the direction 
of givin~ the existing market a better product at essentially the same 
price, slIghtly higher, slightly lowed 
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Mr. FORD. The latter is what we have been doing of late. We 

haven't attempted, of course-we naturally wish to reduce the cost 
of the car as we can but we He not takiDg parts off the car to do 
it. We are adding ;\1 the time to the refinement of the car, because 
we feel that is the car that is in greatest demand at the present time. 

The CHAIlIMAN. The table which Dr. Anderson referred to is taken 
from Automobile Facts and Figwe8, published by the Automobile 
Manufacturers Association, twenty·first edition, for 1939, and this 
table would indicate that in 1930, '31, '32--in those 3 years, there 
were no new buyers and multiple car owners and that the replace
ment market took up all of the cars sold in the domestic market; 
that in 1934, '35, '36, and '37 new buyers appeared again in increasing 
proportion but disappeared wholly in 1938. 

Mr. FORD. 1938 was a bad year; 1937 was good; and 1939 was much 
better than '38. 

The CHAIRMAN. It would appear from this table that the disap~ 
pearance of the original purchaser is accounted for by the poor years. 

Mr. FORD. I should think so. 
The CHAIlIMAN. In every other year there is a substantial original 

purchaser market. 
Mr. FORD. Yes. 
Dr. ANDERSON. It might be added that the chart shows, and figures 

tend to bear out the fact, that while the trend is not a constant 
downward trend of new purchasers, there is a tendency that cor
roborates your point that somebody has to find some way of tapping 
new purchasing markete for low-priced cars. 

Rer.resentative Rl!ECE. If the present car owners, however, were 
unab e to trade their old cars in, that is, if the market was not a vail
able for the used cars, they themselves would use their cars for a 
longer period of time and not buy as many new cars as they do at 
this time! 

Mr. FORD. I believe thnt is true, and then when he did dispose of 
them he would have to dispose of them at a lower price. 

Representative REECE. Dispose of them at a lower price or they 
would go to the junk heap! 

Mr. FORD. Any introduction of a new low-priced car will have a 
very drastic effect on the used-car market. It will tend to lower 
the whole range of used cars definitely . 
. RepresentatIve REECE. And from the utility standpoint many of 
the used cars which are taken in by the companies are very useful. 

Mr. FORD. They are useful! 
Representative REEOE. Yes. . 
Mr. FORD. They are transportation, but they are not sufficient 

transportation, as the new car is perhaps . 
. The CHAIRMAN. You don't expect to have him say the used car 
IS as good as a new car! 

Representative REECE. I included the words "had a high utilit;! 
value.:' . T~ey give us luxury and comfort that our old car didn t 
have, If It IS only 1 year old; although our old car is 1 year old, and 
we feel the urge for a new one, it still runs very successfully and gets 
us back. on4 forth without any difficulty, so strictly from a utility 
standpomt It serves the purpose. . 
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FEASIBILITY OF LOWEB-PBlCID CAR 

Mr. lhNRICHS. Mr. Ford, you mentioned the fact that the used
car market might be seriously disturbed for a period of, I take it, 
several years during a transItion to a really low-priced car. Has 
that factor played an imfortant part in your considerations as to the 
businesslike feasibility 0 introducing a low-priced car at any time! 

Mr. FORD. It has been one of the factors that we have considered 
right straight along. I don't think it would perhaps stop us from 
producing a job of that kind when the time comes, because we feel 
that perhaps a situation of that kind might take care of itself. There 
will be some losses involved, of course, but there will be greater 
profits and greater benefits when the thmg has stabilized itself and 
worked itself out. It isn't an element that prohibits us from doing 
it. There have been many other factors besIdes that one. 

Mr. HnnuCHS. Technically, you can do the job! 
Mr. FORD. I believe so. 
Mr. lliNRICHS. What is the chief inhibiting factor! 
Mr. FORD. We have felt with the vast number of unemployed peo

ple and the depressed state of the farmer, and so forth, that there 
perhaps wasn't the buying power for that type of car that· there 
might be later on. 

The CRAIRlIIAN. The chairman intervenes now, noting that Mr. 
McCarroll has read only a small portion of the original statement. 
Perhaps we might expedite the presentation if we permit him to 
proceed and then we will ask the questions later on. 

Mr. McCARRoLL. Thank you. The automatic machine produces this 
part at about $0.12 each, but there was spent $115,000 for the ma
chine and dies. 

The first point to consider is that machinery begins to create 
employment before it goes into production. Divide the cost of the 
press by a day's wage, say $7, for every dollar of material cost is 
ultimately reducible to someone's work. At this rate the press and 
dies represent 16,428 days work. 

Next consider making the article by hand. A man can be equipped 
with hand tools for $24. This would seem to be a big saving over 
the $115,000. But the $24 must be multiplied by 2,160 which would 
be $51,840. Then there would have to be a factory to house those 
2,160 men which would cost at least $500,00() for the building and 
land, and about $83,000 per year for maintenance, heat, light; and 
taxes, making a total of $634,840. N OWl as a practicable business mat
ter, such a development could never be realized, but imagine that 
this were done and that the hand worker conld turn out 2.7 parts 
in an 8-hour day, then the part would cost about $2.50 each, as against 
$0.12 on the machine. If this practice were followed throughout 
all the manufacture of an automobile, it is calculated that the cost 
of making a Ford car would exceed $17.000. At such a cost, not 
more than about 50 cars a year would be sold. There would not 
be work for more than 1 of the 2,160 men, none for most of the more 
than 125,000 men now in the Ford industry alone. 

Could this be avoided by payin/tJor the hand work just what 
it would be worth b;r comparison i Hardl)', for under that arrange
ment a man on this lob would earn about $0.18 per day. 
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Three million men are normally employed in making, selling, and 

servicing cars, because, with machinery, cars can be produced at 
prices people can pay. And that, in turn, creates jobs at wages that 
enable people to Iluy. The cars, the jobs, the wages would not be 
there, were it not for machinery. 

Some who object to machinery still think they have a point. They 
say "We'll grant that we need the machinery we have now, for 
it has created most of the jobs there are today. But let's not have 
any more. Let's freeze things as they are and keep the jobs we 
have." In the opinion of this company's management, that again 
shows a lack of understanding of the way things work. There is 
no point in denying that manufacturing costs are constantly cut by 
taking certain men oft' certain jobs because better machines have 
made those men unnecessary on those particular jobs. But that does 
not mean that the total number of jobs has been permanently de
creased. The Ford Motor Co. has been cutting costs for many years, 
but as has been shown, there are many more man-hours of work in 
today's Ford car than in the model T or model A. Cutting costs 
enables the company to put more in the car, and it takes more men 
to put it there. 

In the following actual figures comparing 3 separate 12-month 
periods which had a similar average daily production, it will 'be 
observed that there has been a progressive increase in both the total 
hours of labor and in the average hours per automotive unit pro
duced. 

Period 

12 months ended-laD. 81, 1935 __________________________________ 0, __________________ _ 

~i. ~. \:.::::::::::: :::::: ::::: ::::::::: .:::::: :;=:::==::::: ::: 

Av ..... 
dall, 
",0' 

ductlon 

8,074 
8,115 
8 .... 

Total hours 

148,873,000 
168,790,000 
173,668,000 

AN ...... 
houno 
per 
un" 

188.74 
211.84. :13).,. 

With regard to purchases the following figures from the company's 
records for the same two 3-year periods referred to earlier show that 
during the same time that labor hours and labor cost per unit were 
increasing, the amount of purchases per unit produced also was 
increasing. 

Period 
Av ..... 

dally 
produc

tion 
Purch .... 

Pur
oh .... 

PO' un" 
3,2"18 '1,198,809,000 $4.78. 24 
8. J67 1,269,26. 000 601" 30 

These purcbases were exclusive of those forplant facilities. 
Here, reference is suggested again to the Government publication, 

Background 1940 Census, page 4, chapter 4, but it is asked that the 



16336 CONCENTRATION OF ECONOMIC POWER 

whole text be read, rather tlian iust the heading "New Products Hurt 
Old Ones" which seems misleadmg. 

For instance while certain silk fabrics declined from 386.000,000 square yards 
In 1927 to 100,000,000 In 1937, rayon fabrics advanced from 66,000,000 square yards 
to 947,000,000 square yards. 

This shows a net gain of 604,000,000 square yards. 
Electric stoves and ranges more than doubled while gas cooking stoves and 

ranges declined only slightly. Electric clocks rose nearly 50 told in 10 years while 
other clocks declined by half. 

And on page 5-
Probably no figures in the manufactures census tell more as to the changed 

habits at Americans in transportation than those having to do with automobiles, 
carriages, and wagons. In 1904 we made only 20,000 passenger motor vehicles but 
then we made 937.000 carriages, buggies, and sulkies. In 1931 we turned out 
3,847,000 passenger motor cars and only 900 buggies. BorstHlr8wn wagons 
reduced from 644.000 in 1904 to 108,000 in 1937 and motor trucks rose trom a 
production of 160 to 602,000. 

Many other figures can be gotten from this Government Publication 
which, it seems, further justify opinions expressed herein on the sub
ject under discussion. 

It is also suggested that note be taken of Mr. Justin W. Mocltlin's 
(First Assistant Commissioner of Patents) article in N atiun'. B!.Ul'imes. 
for January, 1940, under the title, "Labor Saving Machines Make More 
Jobs." 

Question 2. What does the size of industrial unit, the type of owner
ship or management, and the kind of industry have to do with the 
rate and character of technological change! 

AnSwer. Regarding size of unit, you are referred to the answer to 
"Effect on Investment"-question No. 2. 

Regarding type of ownership, it is believed that results may be 
much more quickly accomplished where efficient compact management 
is demanded and developed and such management is given a free hand 
than where, due to an unduly complicated corporate structure, much 
red tape must be gone through before a development may be started 
or carried through. 

Regarding the "kind of industry," it is preferred to confine re
marks herein to experiences in this company for obvious reasons. 

Question 3. What kinds of technological change result in perma
nent displacemeut of workers! 

Answer. This company has no knowledge of any technological 
improvement that has resulted in the permanent displacement of 
workmen, in the sense that generally cooperative willing workmen 
cannot thereafter find employment. If there are isolated individ
uals seriously affected, undoubtedly they should be and can be com
pensated without impeding for the use of civilization generally the 
great benefits of new developments. 

Question 4. How many and what kinds of workers are displaced 
by technological changes in particular industries, and what becomes 
of them! 

Answer. As far as this company's information ~s, there is no 
known permanent displacement of workmen in this industry, as 
under normal conditions they are absorbed in jobs created by one or 
another technological change. 
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Question 5. What is the annual volume of technologically dis

placed workers in particular industries' What is the aggrega~ 
effect of technological displaceIl!ent on the labor force employed ill 
these industries' 

Answer. In this industry there has been no permanent displace
ment. 

Question 6. What is the effect of technological change on occupa
tional skills, individual earnings, and social-<lCOnomic status of 
workers' 

Answer. The technological change has increased occupational 
skills, increased individual earnings, and improved the social-eco
nomic status of workers. 

Question 7. What is the effect of technological change upon var
ious age groups and sex groups of workers I 

Answer. Technological change has made possible the use of men 
older and with less physical strength. ThIS company has use for 
very little female labOr. 

EFFEOr ON SOOIE'lT 

Question 1. What are the effects of technological development in 
the "one-industry town ,,, 

a. On employment. 
b. On pay rolls. 
c. On community agencies and activities. 
Answer. As some members of the committee may already know, 

the Ford Motor Co. has 14 small plants located within a radius of 
60 miles of Dearborn, in an effort to help rural communities by the 
decentralization of industry where p'''ibible. This is its only direct 
contact with "one-industry towns." ere technological change has 
aHected these plants, it has been found both convenient and desIrable 
to make arrangements to maintain or increase the amount of labor 
in those places. 

TECHNOLOGY AND MIGRATION OF INDUSTRY 

Mr. MoCABROLL. Question 2. With technological change having 
made possible standardization of industrial processes, what is the effect 
on the migration of industries' What causes tlIese migrations' How 
do they occur' What do they leave behind them in the way of social, 
economic, and human gains and losses! What do they accomplish in 
these respects in their new location! 

Answer. This company has had little direct contact with the migx:a
tion of industry. So that its industry at Iron Mountain, Mich., Dllght 
not "migrate" from there when the average amount of wood decreased 
from about 350 pounds per car to 34 pounds per car, other jobs, such 
as the station wagon assembly, were moved to our Iron Mountain plant. 

Question 3. What is the extent and character of the bidding made 
by States and localities for the transfer of businesses I Is there need 
for economic and social policy to mitigate or eliminate the undesirable 
features found in this situation' 

Answer. No experience has been had with the bidding of different 
localities for transfer of business. In a few instances benefits offered 
locally to any new industry have been received, but the decisions to 
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establish this comp .. ny in ·such places were dictated by other consid
erations. 

Question 4. How successful .. re public .. nd private agencies in meet
ing the problems of vocational traming and placement, retraining and 
replacement of workers! 

Answer. At the company's main plant, it maintains its own tmin
ing schools with more than 2,000 students. This has been advantageous 
both for the students and the company. 

Question 5. Is technological development resulting in degrading or 
upgrading of workers ¥ In either case, what is the effect on purchasing 
power and standards of living! Is there need for the formulation of 
social polic;)' in this connection ¥ 

Answer. It is believed technological development is resulting in up
gra.ding of workmen. It makes for increased purchasing power and 
mcreased standards of living. The laws of cause and ell'ect and the 
natuml desires of businessmen and employees for improvement from 
every soci .. l angle .. re accomplishing this without .. formulated social 
policy. 

Question 6. How successful are the various industrial plans for 
spreading work, annual income payments, wage-and-hour adjustments, 
in-service training, intraplant shifting, ek! in adjusting the labor 
force affected by technological change i Is there need for legislation 
along these lines! 

Answer. It is believed that this company has been very successful in 
these matters under the conditions, and that it will continue to improve 
its handling of them. The company strives to lead in improvements 
aIong these lines. It does not believe that new legislation IS necessary 
or helpful to these ends. 

Concerning Ford plant extension and replacement, the records show 
an outlay for the past 6 years of $169,152,000. Plant equipment 
sera pped or otherwIse disposed of amounted to $96,682,000. Yet, at 
the end of 1939 after these important improvements in plant were 
made, employment by the comp .. ny, for a like volume of production, 
stood at .. 10-year peak of approximately 125,000 men. During the 
years 1927 to 1929, inclusive, the company's annual gross outlay for 
replacement or expansion purposes was $36,000,000. 

It is believed that the foregoing comparative figures taken together 
establish definitely that employment by Ford Motor Co. during tile 
past 6 years has not been affected adversely by any possible technolog
ICal reaction. On the contrary, the company, even with improved 
working facilities, has steadily employed more men, paid out more in 
wages, and purchased more materIals per automotive unit produced. 

The CHAIRlII:AN. Do you care to ask any questions now, Dr. 
Anderson' 

COST OF PRODUCTION AS MEASUllE OF EFFECT OF TECBNOLOOY 

Dr. ANDERSON. Wen, Mr. Ford, before moving over into this very 
interesting retooling story, I would like to ask two or three questions 
concernin&, parts that we covered here and didn't ask questions about. 
In answermg the question as to the effect of technological change on 
the volume of production, the number of workers employed in that 
production, and the volume of wages paid, you listed 3 periods of 
time and the number of parts used, and each period showed an 
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increll8e in the amount of pay rolls and purchll8es of cars. The 1ll8t 
statement is, "The amount of pay roll and purchll8eS per model V-8 
(which was placed in ,\'roductiQD in 1932) with its about 16,000 
parts in 1939 WII8 $683.23. What is that, the V -8 "60" or the V -8 "85'" 

Mr. FORD. I couldn't say as to that. There is very little difference. 
Dr. ANDERsoN. So there won't be any significant difference in one 

or the other' . 
Mr. MOEXLE. It is a composite. 
Dr. ANnERSON. Then I take it the $683 means the total cost in 

terms of pay roll and outsidepurchll8es, but not in terms--
Mr. FORD (interposing). All purchll8es for production. 
Mr. MOEELE. It is not the cost per car. It is the amount of 

purchases and pay roll per unit produced. 
Dr. ANnERSON. Per car produced. 
Mr. MOEKLE. Which includes, of course, materials that are resold 

or. sold as service ~~rts. It wasn't possible to segregate that. 
Dr. ANDERSON. What proportion of your total production would 

that be! 
Mr. FORD. Service parts' 
Dr. ANDERBON. Would it run anything like 15 to 20 percent' 
Mr. FORD. It runs about $10,000,000 a month, but I can't tell you 

what it is in number of parts. 
Mr. MoEKLE. I suppose 10 or 15 percent is somewhere near. 
Dr. ANnERSON. Then, in other words, to get the production cost of 

that car you would have to deduct parts and accessories sold for 
replacement or sale on the outside. 

Mr. MOEKLE. Yes. This wll8n't made with the intention of showing 
the cost per unit. It WII8 made to show the trend of purchases of 
labor and materials per unit. .. 

Mr. FoRD. More and more going into the unit as years go on. 
Dr. ANDERSON. It goes beyond tllat. If there are 10 to 20 percent 

of accessories in here, the unit basis of production will not be a suitable 
one for determining change over a penod of time. You would have to 
take out this element. 

Mr. FORD. Those parts are all manufactured j they involve labor. 
Dr. ANDERSON. But they don't involve labor on that particular car. 

The mell8uring unit is a bad one at that point, isn't it i 
Mr. MOEKLE. We thought it was all right. 
Dr. ANDERSON. I want to lead you to a curious point then, if it is 

all right. Your cost here is $683, and according to the Federal Trade 
Commissiou's report your V -8 "60" at that time was selling for $666, 
f. o. b. your factory. 

Mr. MOEKLE. This is not the cost. 
Dr. ANDERSON. So your costs were above your f. o. b. selling price. 
Mr. FORD. This is not cost. This is a lump sum of all the matruial 

and labor for a given period, divided by the number of cars, and we 
only did that for comparative reasons. It has nothing to do with the 
actual cost of the car at all. 

Dr. ANnERBON. And to get at the actual cost of production you 
would have to proceed in quite a different way' 

Mr. MOEKLE. Somewhat different· yes. 
The CHAlIDlAN. What are the differences which produce the dif

ferent figure' If we are not to regard this as cost, why noH 
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Mr. MOEKLE. The difference is, altogether, that this includes all 
purchases and all pay rolls, and a certain amount of the purchases and 
pay rolls goes into service parts, parts that are sold, service parts and 
accessories that are sold separately from the car. 

Mr. HnouCHB. This would also include, I take it, materials put into 
inventory for the time being; that is, all material purchases during a 
calendar period. 

Mr. MOEKLE. It would. 
The CH.mY"N. There is no du)?lication ¥ 
Mr. MOEKLE. There is no duplIcation. 
Mr. 1IINB:ooHs. Suppose the proportion of your repair parts or re

placement parts, and your inventory within a. calendar yea.r, would 
<.hange from one period to a.nother. They are not constant. There 
may have been a higher proportion of repair part production in 1938 
than in 1929, with which you are making a comparison. 

Mr. MOEKLE. If inventories were proportionately different in one 
period and another, it would make that difference: 

Mr. HnouCBB. Actually, in 1939 you were somewhat building up 
inventory, weren't you, in anticipatIOn of 194O¥ 

Mr. MOEKLE. I don't think so. 
Mr. FORD. Not abnormally. . 
Mr. MOEKLE. Not abnormally. We don't have accurate figures here, 

however, on that point. 
Dr. ANDERSON. My point, Mr. Ford, was that the question con

cerned the effect of technological change on the volume of produc
tion and the number of workers employed in that particular produc
tion. To answer that question, we need some measure-some unit
which eliminates as many fallacious elements as possible. 

Using the measure you do, it would be possible that in your plant 
you had gone into businesses quite removed from the troduction of 
automobile units and thereby swollen your number 0 workers em
ployed and the volume of wages paid. In other words, the character 
of the business would have much to do with the figures in the over-all. 
My point, therefore, is tha.t only on the basis of some comparable 
unit, such as actual motor cars produced, could we get at a. measure 
of the effect of technologica.l change on volume of production or upon 
the number of workers employed. 

Mr. FORD. You feel that this example isn't quite an accurate one i 
Dr. ANDERSON. I wonder if you consider it precise enough to get 

at such a. question. 
Mr. McCAHROLL. Don't you think that in some ways it is better 

because, a.lthough such pa.rts as the radios and hea.ters are includ~ 
under what we call parts sold sepa.rately from the car, they are a. 
very definite part of the car and a very definite part of the labor that 
goes into the making of the car, and it is just those extra things tha.t 
are being put on the car, both as regular production and as service, if 
you like, units, that are helping to cause this increa.se in the amount 
of labor in the car. 

Dr. ANnERSON. In other words, you don't ha.ve any figures to show 
what the trend with respect to replacement parts and accessories is. 

Mr. McCAHROLL. We haven't separated that figure in here. 
Dr. ANDERSON. You see it could reasonably be. Mr. McCarroll, as 

there are more old cars on the ma.rket, that we have an increa.se in 
replacement-part business that becomes a. vita.l part of your tots.! 
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business. You say it &lready amounts to some $10,000,000 & month, 
which would mean &n appreci&ble P&rt of the tot&!. 

Mr. FORD. It doesn't f1uctU&~ very much. 
Mr. BrooK. Isn't there much more change over & period of time 

due to the change in the model itself r&ther than the proportion of 
tot&! cost that is spent on the replacement parts, and so on, in con· 
nection with your outstanding cars ¥ It seems to me the major 
change is in the character of the car that you are turning out. 

Mr. FORD. The unit is building up all the time. 
Mr. BrGG&. And you can't compare today's costs of producing a 

model T with the 1924 cost of producing a model T because it isn't 
produced today. 

Mr. FORD. Here is one instance which is rather illuminating. The 
demand for remote-control gear shift, which is up on the steering 
wheel, has become universal, and we as well as the rest of the indus
try, have installed that method of ;1ifting gears. Well, we used to 
run a lever from the tr&nSmission directly up, with a ball on the end 
of it, and you shifted the gears with it. But-because of the engineers' 
creation of this change and the popularity with which it was re
ceived by the public, we have had to put this remote control on, 
which requires 40 parts, compared with one or two parts, and yet it 
doesn't function any differently than the old method did, but those 
parts all have to be designed, tooled, and produced, which all adds to 
this involved product which we are building today as compared to 
the early days. 

INCREASE OF DECREASE OF SKILL 

Dr. ANDEBSON. I am interested in more elaboration of the point 
with respect to the upgrading of workers due to teehnological change. 
Some people have labored under the impression that once a belt-line 
conveyor is installed you get a semiskilled to unskilled level of 
worker doing almost automatic things. I can remember a Charlie 
ChapJin film in that respect. 

Your testimony is qUite the reverse; that as technological innova
tions increase in a large institution such as yours, the proportionate 
number of skilled workers in the labor force increases. 

Mr. FORD. I don't think you can quite call them skilled workers, 
but the standards are increased, and of course you have to take into 
consideration the fact that all these devices and machines, the ma
chine tools that are built and designed for this so-called technological 
change for greater efficiency, all require the highest type of skill to 
manufacture those machines. 

Dr. ANDEBSON. Those would be the tool and die makers. What 
proportion are they of the total labor force' 

Mr. FORD. They are about 10 percent of our total direct labor. 
We have perhaps 40,000 to 45,000 men op direct labor, and 4,000 to 
5,000 tool makers. 

Dr. ANDERSON. About 10 percent of the total, then ¥ 
Mr. FORD. Of course, they are not considered direct labor, though. 

B ut you are asking the proportion. 
Mr. HrNRIcHs. That comes back to the same question that I was 

asking earlier. I would expect an increase in the skill in any par
ticular occupational level, more skill among your semiskilled work-
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ers, for example, as you improved your process, but would it be 
possible to indicate what has happened to the proportions of the 
groups of workers that you would regard as skilled workers, as 
opposed to semiskilled, in three quite di&tinct periods, say 1920, 19-29, 
and 1939! Is the proportion of skilled today as high as it was in 
1929, as high as it was in 19201 

Mr. FORD. I don't believe I could answer that, offhand. I would 
say that because of the refinement that goes into the 'product as cam· 
pared with 1920, for instance, the natural tendency IS for those men 
to all require more intelligence, or for us to require more intelligence 
of those men, and they have to improve their skill. 

Mr. lhNRICHB. I am thinking of this sort of a situation: I am very 
much interested in terms of the work that we are doing in the chang. 
ing levels of occupational demand, and if it would be possible to 
make a reasonable answer, not offhand but at some later time, with· 
out giving you too much work, I would appreciate it. . 

Mr. FORD. We would be very glad to make a study of that. 
Mr. lhNRICHS. Conceivably you might have 10 out of 100 skilled 

workers today, and have had 15 out of 100 in 1920. The 10 might 
be on the average a more hi!;lhly skilled group than the 15, and yet 
the change in that demand for 8killed labor as a proportion of the 
total is rather significant with reference to the changing occupational 
pattern. If you can throw further light for us---

Mr. FORD (interposing). I would like to ask Mr. McCarroll or Mr. 
Moekle if they can. I don't believe I can, offhand. 

Mr. McCAlIRoLL. When we were studying some of these questions on 
here, while we didn't get those detailed figures to which you refer, we 
had to keep in mind several things that are different in different de
I>artments, but I think it will be very easily' proved by these figures 
that we are going to get that increase in skilled and semiskilled, and 
we haven't Iiad them separated in any way. For instance, the boys 
coming out of the trade schools are making every year a much larger 
proportion of the total number of men employed, and they are cer
tainly much more skilled than their predecessors were. 

Mr. lhNRICHB. A second question along the same line: again, if it 
can't be answered at this tinle, I would appreciate an answer later if 
it is convenient. Are these people who are coming out into the skilled 
jobs coming out with a highly specialized skill, or with an all-around 
skill! Is the proportion of those who have to have the all-around 
skilled training increasing, or is it becoming a very specialized type of 
skill ! 

Mr. FORD. I wouldn't think so from our experience. The men that 
we are making in our apprentice schools, our trade schools, are men 
that have a well-rounded-out experience in all types of mechanical 
operations. 

The Clunw:AN. Would you say, then, that the effect is not to make 
an automaton out of a man! 

Mr. FORD. Not in our business, we feel definitely. 
The CHAIRlIIAN. So that the experience which the man gets in a 

modern plant such as yours is such as to give him a well-rol11lded 
mechanical knowledge and capacityi 

Mr. FORD. Yes, sir. 
The CHAIRlIIAN. And could you switch him easily from job to job i 
Mr. FORD. Very easily. 
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The CHAllIMAN. What type of skill is required of the individual 

worker in tending these ma.chines! 
Mr. FORD. Average intelligencel . not any great techuical experience. 

A ma.chine-tool man requires a little trairung. They go into a de
partment in many instances green: 

The CHAIRMAN. We were discussing the skilled, and I was wonder
ing just what type of skill is required of the worker beyond intelli
gence to handle -the machines. 

Mr. FORD. Do you mean skill based on past experience, training skill. 
skill from training, or education! 

Dr. ANDERSoN. From machinery. 
Mr. FORD. Not a great deal. 
The CHAIRMAN. Then what does the skilled worker do! 
Mr. FORD. He is a different type. He is a toolmaker, a patternmaker, 

a jig and die-fixture maker. 
The CHAmHAN. And to what extent does the worker merely manipu

late a machine and to what extent does he, by his own intelligence, 
shape the product! 

Mr. FORD. The machine shapes the product. That is pra.ctically 
automatic. He has the intelligence to put them on, to operate the 
machine and not get caught in it, and that, I would say, would just 
require average intelligence. 

Dr. ANDERSON. Let me ask, what is the training period for an 
assembly line worker to make him proficient' 

Mr. FORD. The assembly line worker goes on the line as a green 
man. I am assuming that he probably would get as proficient as 
he ever will be inside of 30 days. 

Dr. ANDERSON. In 30 days he attains maximum efficiencr' 
Mr. FORD. That is on plain assembly. That has nothing to do 

with machining parts. 
Dr. ANDERSoN. On machining parts, what would be the training' 
Mr. FORD. You mean on an automatic machine! I should think 

a few days. 
Dr. ANDERSON. And you wouldn't call the person working at pro

ficiency in a few days a skilled worker' 
Mr. FORD. Not a techuically skilled worker; no. He is skilled at 

the work he is doing. . 
Dr. ANDERSON. But he is not classed generally as a skilled worker 

in the plant! 
Mr. FORD. No. As we all understand skilled work, that means 

craftsmanship-toolmakers, patternmakers, die makers, and so on, 
the highest crass of employee we have. 

SUPPLY OF LABOR 

Dr. ANDERsoN. Is there any oversupply or undersupply of workers 
in any of the levels in which you demand workers! Can you get· 
all the workers you need' , 

Mr. FORD. We can get all the common labor we need. It has 
been very difficult the last year or two to get toolmakers; pattern
makers of the higher skills are in great demand. 

Dr. ANDERSON. What is that due to! 
Mr. FORD. It is due to the style chan~ people want in a motorca.r. 

Detroit is the center of the motorcar mdustry and either the sales 
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department or the buying public seem to want a new facial front on 
their automobile every year, and that requires a vast outlay for dies 
and tools and new fixtures every year to comply with that. We 
spend about $5,000,000 a year on just style changes. 

Dr. ANDERSON. Do you propose, in your trade schools, to train 
those very workers needed most' 

Mr. FORD. Our trade school boys all come out techuical workers 
if they are so fitted mentally. Then we have an apprentice school 
for employees who are older and don't go into the techuical arts 
quite as much, who come out more of the skilled assembler, garage 
man, service man. He knows the motorcar, he knows the fuilction 
of the internal combustion engine, but he couldn't sit down and read 
a blueprint and make a die or tool or fixture. 

Dr. ANDERSON. Let me ask, do you see any prospect in the im
mediate future, knowing the market as you do, for what would be 
comparable to fall employment in the automotive industry ¥ 

Mr. FORD. You mean by that, whether the market will increase to 
the point where there would be fall employment! 

Dr. ANDERSON. You have overcapacity at the present time, do you 
noH 

Mr. FORD. We have; yes. I think we are running three-quarters of 
our capacity. . 

Dr. ANDERSON. Do you see any prospect in the immediate future 
of that thing being stepped up i 

Mr. FORD. I coufdn't comment on that. 
Dr. ANDERSON. You are not projecting' 
Mr. FORD. I really don't know . 

. Dr. ANDERSON. From a businessman's standpoint you are not mak
ing .any decisions of your own to occupy the whole plant i 

Mr. FORD. No; We are trying to build a product that will compete 
and be as successful as we are able to do It, and we hope that they 
will continually increase in volume, but there is no way of estimating 
that. 

Mr. HINRICHs. Coming back to this question of the capacity of 
your different groups of workers, the assembly worker, you have indi
cated, is trained to full production in about 30 days. What general 
requirements have you in hiring such a man' You indicated average 
intelligence, and I suppose actually you aim at something a little 
better than that if you can .get it. 

Mr. FORD. Yes; we do. We naturally want to get the best type of 
employee we can. 

Mr. HrNRICHS. What about physical stamina' 
Mr. FORD. They are all given a physical examination for their 

insurance and our insurance against occupational disease and that 
sort of thing. 

Mr. HrNRICHS. The average worker on the assembly line now has 
to work under very considerably higher tension than was true in the 
earlier days of motor production. 

Mr. FORD. Did you say tension' I wouldn't think so. 
Mr. HmaICHS. You would feel there was no greater tension now 

than,'there was in the days of essentially hand assembly' 
Mr. FORD. I think parts fit together better than they did 20 years 

ngo. My own observation in observing the line is that the men seem 



CONCENTRATION OF ECONOMIC POWER 16345 

to have more leisure time, take it in a more leisurely manner, and 
seem to know what they are doing. There is no stress that I can see. 

Mr. HnnuCHS. Would it be your feeling, for example, that an aver
age man over 45 would fit on any of your assembly lines, or that a 
younger man would be more satisfactory! 

Mr. FORD. I should think either would be satisfactory. We have 
a great many men that are past the age of 45 who do any work that 
is assigned to them. 

Mr. HINRICH8. What has been happening to the average age of 
workers in your plant , Is your average age higher now than it was 
in 1929, the age of the avera"ae worker! 

Mr. FORD. I believe it is. We had some figures a while ago on that. 
Mr. McCARROLL. Mr. Cameron had some figures on that which he 

used on the air which showed there had been some increase. 
Mr. FoRn. That is my impression. I would have to verify that 

before I would want to make a definite answer. 
Dr. ANDERSON. I wanted to refer to the question of seasonality and 

its effect upon production and workers. How sharp are model 
changes in your planU How long a period of time does it take to 
make a model changeover, annnally! 

Mr. FORD. We usually consider approximately 2 months are in
volved, but that means from the time the assembly line cuts down 
until the new model is rolling off the assembly line. In the meantime, 
the only people that are involved in that shut-down are the assem
blers, but they, in turn, are startino- to assemble the new product long 
before it appears to the public before it appears in the dealers' show 
rooms so that there is about a 2-months period until we start to get 
settled, but that doesn't mean every man is unemployed for 2 months. 

Dr. ANDERSON. What do ;)'OU think wonld be the unemployment 
period for the people involved in that changeover who are not perma-
nently empl0'led! . 

Mr. FORD. should think in a normal year about 30 days. 
Dr. ANDERSON. Then they spend th61r ll-month pay oven a 12-

month period of time. Is that about right! 
Mr. MOEKLE. That would be about right. They would have to. 
Mr. FORD. That is right. 
Dr. ANDERSON. What do you find them doing in the off months! 
Mr. FORD. We try to brmg that period at a time when they can 

do some gardening and get the benefit of the summer months. That 
is usually from the middle of August to the middle of September, 
or all of August. 

Dr. ANDERSON. They do stay in the vicinity of the plant i 
Mr. FORD. Not necessarily. They may go off on a vacation. They 

may take their families off to the woods. They look forward to it. 
Dr. ANDERSON. Do you find, then, in this condition, labor turnover 

of any substantial size as a result of a shut-down of that character' 
Mr. FORO. No, sir. 
Dr. ANDERSON. They come back! 
Mr. FoRD. Right away. 
Dr. ANDERSON. Do you see any evidence at all of a halt in the move

men~ or migration of p.eople! I und~rstand that the population 
studIes show you people m the automobile area have pulled approxi
mately 200,000 to 300,000 people from the Sonth and Midwest to the 
motor area. Is there any halt in that movement of people i 

124491--41-pt. 30---11 
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Mr. FORD. I really don't know. I should think so, but I don't know. 
Dr. ANDEBSON. Are there more people at the gates waiting and 

asking for jobs, or less than we have had during the trough of the 
depression ¥ 

Mr. FORD. In the past 18 months there have been less, but there 
are still a great many looking for employment. There is still a big 
welfare load in Detroit. 

Dr. ANDERSON. Do you think, Mr. Ford, that that problem of the 
unemployed is related throughout various industries' If, because 
of the situation of your plant in regard to size of output, efficiency 
of production, and cost, it does not exJ?tlrience an over-all technologi
cal displacement, do you think that thiS situation is general.in indus
try, or that it has any bearing upon the load of unemployed in the 
Nation! 

Mr. FORD. I would hate to comment on that, because I am so ig
norant of all those facts. I know what our own industry does, but 
I know very little of other industries. 

Dr. ANDEBSON. Is your industry disturbed about the size of the 
unemployment population in the United States! 

Mr. FORD. Yes; I think our industry is as conscious of that as any 
industry and are trying as hard, if not harder, to create more jobs. 

The CHAmMAN. How do you try to do that! . 
Mr. FORD. Create more jobs! By this so-called more highly de

veloped product that we are producing, in design, requiring more men 
to produce it. 

The CHAmMAN. What could be done to cooperate with 'you in that 
effOl1;' How could Congress, for example, help you or mdustry in 
general to create more jobs in private industry! 

Mr. FORD. Well, there has been a feeling of uncertainty in the 
minds of a great many people which I suppose has a tendency to 
arrest development, to arrest purchasing. I really don't know, I 
am sure. It seems to me a thiilg that has to wear itself out. 

The CHAmMAN. You don't think there is anything that we can 
positively do' 

Mr. FORD. I hadn't thought about it. This is a new thought to 
me. 

DECENTRALIZATION IN FORD MOTOR co. 

The CHAIRMAN. It occurred to me that perhaps you might have 
been think about it because of the effort which the Ford Co. has 
been making toward decentralization. The paper this morning, on 
page 7 quoted in response to the question "What are the effects of 
technoiogical development in the one-industry town," your state
ment, "As some members of the committee already know, the Ford 
Motor Co. has 14 small plants located within a radius of 60 miles of 
Dearborn, in an effort to help rural communities by the decentaliza
tion of industry where possible." 

Mr. FORD. Yes. 
The CHAmMAN. What was the motivation for that ¥ What was 

the purpose of bringing about decentralization if possible i 
Mr. FORD. We wanted originally to show an example of how a 

small stream could be developed hydroelectrically. We took the 
Rouge River and bought dam sites along the Rouge River as far 
as we could, depending on the flow of the river, and we put these 
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small plants in there. They aTe hydroelectric plants. The source 
of power comes from these generators. 

The CHAIRMAN. But your purpose was to decentalize industry. 
Why! 

Mr. FORD. That went aloni'; with it. We wanted to show how a 
small stream could be utilizecf for power output, and naturally if the 
power was being produced it would have to be consumed. 

The CHAmMAN. Did you think that that would create more jobs! 
Mr. FORD. I don't think it created any more jobs, because we took 

those departments away from the main plant and put them out in 
the small plants. 

The CHAIRMAN. How did it help the small community! 
Mr. FORD. That was the best tliing about it, the way it a.Jfected 

those small communities. 
The CHAmMAN. It struck me that it would be, and I thought you 

might describe it for us. 
Mr. FORD. These {llants are created; I know one plant has 6 or 7 

men in it, but that 18 a very minimum. They range from 40 or 50 
up to 300 and we have 1 plant where we make starters and gener
ators, in Ypsilanti, Michigan, which is a larger town, with perhaps 
1,200 people in it. When you take 1,200 people in a new industry 
with a minimum wage of $6 a day, and that money is spent in that 
community, it revives the whole community. 

The CHAIRMAN. It doesn't necessarily create more jobs, you say, 
but it does improve the community and the standard of living for 
the worker. 

Mr. FORD. We didn't transfer very many of the men when we 
transferred this operation. We tried to employ local labor in and 
around those small communities. We found work for the men who 
had been doing that pnritcular job in the main plant on other things. 
We built this small plant, the hydroelectric plant. We employed 
locallabor, farm or semifarm laoor, either men who had been work
ing on farms by the day or farmers or small-town citizens who hadn't 
any great skill. 

The CRAffiMAN. Your objective here was rather social improve
ment than the self-interest of the industry itself i 

Mr. FOBD. That is right. We tried to prove a point on social 
improvement, and to sliow the possibility of developing a small 
hydroelectric unit taking this one stream as an example; and inci
dentally, in every instance where we have moved these departments 
out there and the local men have operated them we have found that 
our costs have been less .than in the main plant. 

The CHAIRMAN. So that social improvement is a desirable thing 
from the point of view of industry! 

Mr. FORD. Decidedly, and decentralization, I think, has a great 
part to play in it. 

The CHAIRMAN. But you don't have any suggestions to us as to 
positive steps that might be taken by, others to push forward this 
desirable ideal on which yoil have been workin~. 

Mr. FORD. Well, all those suggestions are thmgs that might create 
nn urge on the part of other people to do the same thing. I don't 
know-we like to do it. But we aren't representative, necessarily, 
of all industry. They all have their different problems. 
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The CHAIRMAN. If it is to be done u{lon a. broad scale, it must be 
done by the action of the en.tire popula.tlOn. 

Mr. FORD. Where the most benefit would occur. 
The CHAIRJI[AN. Tha.t is right. 
I gather from your testimony, which has been most interesting, 

two simple facts, and I am going to ask you whether they correctly 
re{lresent the picture that you have of this problem. The first is 
thIS, that without the modern machine and technological improve
ment it would be utterly impossible for an organization like the 
Ford Motor Co. to supply cars on SO large a scale to so many 
people. 

Mr. FORD. That is absolutely correct. 
The CHAIRJI[AN. And the second is that it would be impossible for 

the Ford Motor Co. to use the machines which have thIS beneficial 
effect without a large-scale purchasing power upon the part of poten
tial customers. 

Mr. FORD. Yes. 
The ~AN. And the conclusion to be drawn from that is that 

the measure of technological advance is the capacity of the masses to 
buy the products of technology. 

Mr. FORD. Absolutely correct. 
The CHAIRMAN. You agree with all those¥ . 
Mr. FORD. I agree with that decidedly. 
Mr. DAVIS. Mr. Ford, your company has a number of assembly 

plants throulthout the country, has it noU 
Mr. FORD. Yes, sir. 
Mr. DAVIS. Were they established solely from a transportation 

standpoint, or for other reasons, or both ¥ 
Mr. FORD. Well, I should say both. Originally from a transpor

tation angle, because we have had them a great many years. 
Mr. DAVIS. But you have found them beneficial from other stand

points as welli 
Mr. FORD. I believe so, just the same as these small manufacturing 

plants have been beneficial. They, of course, are located in larger 
communities, but I think they have their beneficial effect in those 
communities. But it isn't quite the same parallel as these sma.ll 
plants in these very small communities, where you see the effect a 
great deal more. 

Mr. DAVIS. In other words, your assembly plants are located in 
fair-sized cities, are they notY 

Mr. FORD. In Louisville, Atlanta, Kansas City, Chicag<r-all the 
big cities where there are distribution centers, trading centers: so 
that that doesn't apply quite as effectively, although I do feel tnat, 
by giving employment in those communities at the wage scales we 
pay there must be some benefit. 

Mr. O'CONNELL. May I ask a question, Mr. Ford' I notice on 
page 7 of your statement a sentence to the effect that technological 
change has made possible the use of men older and with less physical 
strength. Converting that possibility into the realities of the situa
tion as regards your company, does that remain merely a possibility, 
or is it a fact that you use more ¥ 

Mr. FORD. That IS a fact. These machines are much less difficult 
to operate. We have devices for handling materials that enable a 
man of much less physical--
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Mr. O'CoNNELL (interposing). It would enable them, but in terms 

of your labor force would it be the fact that your labor force now 
is generally composed of older and less physically strong men than 
was the case 20 years ago Y 

Mr. FORD. They are older: I wouldn't say about less' physical 
capability. 

Mr. O'CONNELL. It occurs to me that this possibility to which you 
refer would, generall:t speaking, continue to be only a possibility. 

Mr. FORD. We don t go out and try to hire older men for those 
particular jobs. The men are naturally getting older day by day, 
but we have no restrictions on age when we do hire them. 

Mr. O'CoNNELL. You have no general ruleY 
Mr. FORD. Not at all. We try to take our share of all types

crippled, blind, and incapacitated people-and work those into our 
industry in what we think is the proper proportion. 

The CH,mM'N. Are there any other questions! 
Mr. HINRIOHs. Along that same line, Mr. Ford, most of your 

chan~ in your labor force, I presume, occur during the period of 
rehirmg after a shut-down Y 

Mr. FORD. After a drastic shut·down due to depression of change 
of model. 

Mr. lliNRIOHS. Change of model, and a rather drastic shut-down 
occurs every {ear. 

Mr. FORD. wouldn't call those drastic shut-downs. That month 
is common in the industry. Everybody expects that. I mean where 
we are down for 3 or 4 months due to one cause or another, there is 
a great turn·over. 

Mr. lliNRICHS. But it is at those times that you make your general 
changes in the composition of your labor force as regards the 
industry. " 

Mr. FORD. We send out notifications to these men that have been 
on our pay roll, as we reemploy, and we find many of them have 
drifted back to their original homes, have gone into other businesses. 

Mr. lliNRIOHS. Have you ever studied your rehiring on the basis 
of the age composition of the people who were laid off prior to one 
of those shut-downs! 

Mr. FORD. No, sir; I don't think so. 
Mr. lliNRICH8. Would such a study be sufficiently significant from 

the point of view of your own management interest to warrant an 
analysis for the last several years of the age of the groups laid off 
and rehired at the opening of the new model Y If so, I would be 
very much interested in seeing what that is on different 5-year age 
intervals. 

Mr. FORD. We will be glad to see if we can get that information 
out. I am not sure; I suppose it would be available. 

The CII.A1RHAN. If there are no other questions, let me thank 
you again, Mr. Ford, for coming here and cooperating with us SO 
efficiently. We appreciated very much your statement. 

(The wituesses, Messrs. Ford, McCarroll, and Moekle, were ex
cused.) 

The CllAIlIMAN. The committee will stand in recess until 2: 15. 
(Whereupon, at 12: 35 o'clock, a recess was taken until 2: 15 p. m. 

of the same day.) 
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APTERNOON SESSION 

The hearing was resumed at 2: 25 p. m., upon the expiration of the 
. recess, Senator O'Mahoney presiding. 

The CIiAIRlIIAN. The committee will come to order. 
Mr. ANDElISON. Mr. Chairman and members of the committee, our 

first witness this afternoon is Mr. Douglas F. Winnek, who will tes
tify about a new technology and offer examples of lt so the com
mittee can ask questions pertinent to an understanding of the begin
ning of a great new techriological product. Mr. Brackett and I went 
to some pains to corroborate. the statements that you will hear this 
afternoon and to determine the fitness of witnesses that might 
do this sort of thing for us and we hope to bring you at least two 
more before the hearings are over. 

We wanted to give Mr. Winnek a brief time with you in the dis
cussion of a very revolutionary new technological change, three
dimensional photography. 

TESTIMONY OF DOUGLAS F. WmNEK, NEW YORK CITY 

Mr. WINNER:. Good afternoon, gentlemen. I am the reputed in
ventor of trivision. 

The CHAmMAN. Do you have any doubt about it! . 
Mr. WINNEK. Trivision is not a trade name, trivision being the 

name I have given to what has been heretofore known as stereoscopic 
photography, or threerdimensional phot0r.aphy; trivision being the 
word w hlch to me simplifies the technica description of the process 
considerably. Three-dlIDensional photography or trivision has been 
sought after for a good many years, as you mayor may not have 
known, and it started as far oack as 1861 when Wheatstone and 
Brewster, two British scientists, thought that the supreme excellence 
of photography should lie in its abihty .to truthfully record objects 
as the two eyes see them, rather than as one eye alone sees them. 
Wheatstone developed the old familiar stereoscope that I am sure we 
are all familiar with, and was possibly responsible to a great extent 
for a very well-known photographic concern here in the country 
making a tremendous fortune out of the old stereograph, I think you 
all remember. 

The CRAIlWAN. Do you contend that one eye does not take in the 
three dimensions! 

Mr. WINNEK. Yes; I do that. 
The CHAmMAN. Is it only habit that makes me think I see the 

three dimensions if I close one eye! 
Mr. WINNEK. As a result of considerable eX.P"rimental work and 

research in photography, I am thoroughly convmced that 90 percent 
approximately, of the perception of depth or space, or the illusion of 
sohdity and plasticity, is due to binocular vision. About 10 percent, 
I should say, is the result of all of the tricks that are now being used 
in Hollywood, especially by WaIt Disney. 

The CHAmMAN. When I close my eye I am not conscious of any 
loss of depth. 

Mr. WINNER:. I think primarily because you have had sufficient ex
perience with two eyes to know that there is space there. If 0. one
eyed man were to argue wl'th me or debate on the subject I am sure 
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he would say, "I see depth, too." I think that is primarily due to 
experience! certaiuly not binocular depth. The best proof of binocu
lar depth IS to close one eye a.nd walk down a strange stairway. I 
wouldn't recommend it. You will find that you will have consider-
able difficulty. • 

Another interesting thing about binocular depth is that when you 
hold a card, your ha.nd, or a.n:vthinl!: solid in front of you and look 
at it first with one eye and ihen with the other you will see two 
distinctly different images. It is the fusion of those images in the 
brain in the optic thalmus that produces the rather amazing but 
natural result of depth or SJ?ace. . 

Photography for generatIOns has been, with few exceptions, com
pletely lacking in three-dimensional relief. The stereoscope, the red 
and green glasses that you see once in a while in the motion-picture 
field, the polaroid glasses, the oscillating shutter device that was at 
one time quite popular in New York theaters, were all methods of 
producing two distinctly different retinal images; that is, the right 
eye a.nd left eye were provided with two different pictures. The 
illusion of depth heretofore has required some visible viewing device. 
Trivision or third dimension by my method introduces, I believe, 
for the first time the three-dimensional photograph without the 
necessity of any visible viewing device. 

The interesting thlng about trivision, distinct characteristic of the 
method, is that we are able to take an ordinary photographic film, 
emboss it by momentarily softeuing it, putting minute mIcroscopi
cally small mvisible beads or lenses on one surface of that film. We 
take any film on the market and run it through a machine which 
momentarily softens one side a.nd impresses it with this lenticulated 
surface, as I call it, or minute beaded surface. 

That surface takes the place of the stereoscope, and when you look 
through it, always keeping it between your eyes and the image on 
the emulsion or printed ;page or on the motion-picture screen, that 
surface, even though it IS mvisible and part of the film, performs 
the same function as the old stereoscope, and once· again your two 
eyes are allowed to see two distinctly different views, and you get 
the illusion of depth. I could go on for quite a while talking about 
it. Let me show the pictures to you and probably they will do 
more than I can to convey the idea. 

May I suggest that you hold them to the light' These are trans
parencies; look through them with the folder face toward you. This 
discovery is relatively new. It is the result of a number of years of 
development work starting as a hobby on my part, and since Sep
tember last I have devoted my entire time to it. I have a small 
group of engineers helping me in Mount Vernon, N. Y. These pic
tures you are now viewing have been made just recently. I beheve 
most of them are less than a month old. 

Dr. ANDERSON. Are these the first evidence of trivision known' 
Are these the first pictures that we ha-ve of this characted 

Mr. WINNEK. I believe they are. About a year ago we produced 
n few black and white experIments, but to my knowledge these are 
the only {'ictures of this type in existence. The interesting thing 
about trivIsion is that we are able, by momentarily softeuing the film, 
to impress it with this surface, then take the film and put it into a.ny 
camera which you may have, the amateur camera or the professional 
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camera. By closing the lens down to a horizontal opening, rather 
than to a small peephole, as. you usually do, we produce this illusi~n 
of depth. The negative with no further apparatus contains this 
e:ffect. 

(The vice chairman assumed the Chair.) 
Dr. ANDEBSON. Mr. Winnek, in your judgment what is the prac

tical use of such a thing as this' 
Mr. WINNEK. The invisible stereoscope, or, if you wish, this lenticu

lated or beaded screen, even though it be out of sight on all film used 
for commercial purposes, lends itself to use both in the taking film and 
in the print. Unfortunately, I am unable to show it to you at the 
moment, but certainly withm a month we will have a photographic 
print paper. I only wish we could have waited to show you those. 
A photographic print paper that will probably serve every commer
(·ial use that ordinary glossy or semiglossy photographic paper now 
serves is certainly Within inlmediate reach, and due to the character 
of the product will probably be used everywhere that ordinary paper 
is used. 

TR1VISION FOR X-RAY PUllPOSES 

Mr. WINNEK. Sinillarly, we find in the laborato'7. as a result of 
considerable experimentation in X-ray, a great pOSSibility of apply
ing this film to X-ray work. We are makiilg surgical X-ray pictures 
With them now, although they are quite crude, naturally, due to the 
newness of the machinery; they are very remarkable! nonetheless. 

Dr. ANDEBSON. What is the advantage of the trivislOn over X-ray! 
Mr. WINNEK. The distinct advantage of the three-dimensional film 

or- trivision film in X-ray is that it provides for the first time a 
three-dimensional result without the necessity of the old stereoscope. 

Dr. ANDEBSON. You were speaking about the value of the X-ray. 
Mr. WINNEK. It is embarrassing possibly-it certainly is to me

for the average inventor to talk ahout his product and claim it is 
the most wonderful thing in existence in the industry. I sincerely 
believe that trivision is probably a revoluntary product, certainly an 
evolutionary one, one that fulfills the demand for natural appearance 
of photographed objects. In X-ray this contribution probably will 
be more valuable than in any other field we will go into. There the 
physician will be able to make an instantaneous exposure on this film 
of the heart or the lungs. 

I deliberately select a fart of the body that naturally respires or 
in which there is norma movement. This instantaneous shot will 
produce for the first time on one film a three-dimensional picture of 
the subject, just as he would have seen had he looked into the subject 
with X-ray eyes. 

By the slightest motion of his head, just as he would normally look 
at something from left to right./. he will actually be able to look around 
the bones and be:yond them. d you look at those pictures again for 
a moment you Will notice that by moving your head to the right or 
left you look around the object in the foreground and see something 
that has been behind it. 

I would like to call your attention to the picture of the lilies. One 
rather amazing thing about that picture is that you can hold it up 
against the light and take a pencil and project the pencil ri~ht down 
through the heart of the lily. .As a matter of fact you will feel as 
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though you touched the lily long before you have touched the film. 
The picture actually projects space, and you think it is solid, even 
though it isn't. In X-ray that illusion of solidity, with the addi
tion of the panoramic quality, is-tremendously valuable, I am sure. 

Dr. ANDERSON. Beyond the-scientific use in X-ray, what would be 
its commercial uses' 

Mr. WINNEK. Recently I gave up what has been a rather poor living 
as a 'photographic expert in New York and delved into this hobby, con
vertmg it from a hobby into a business. The first pictures that 
showed possibilities for commercial application! suitable for window 
and counter display purposes, were made last Ju1y. A large advertis
ing display company in New York became interested in them and 
offered to make a market study for me. 

As a result of that market study they told me that in their opinion 
they could keep a plant continuously busy producing pictures for 
display purposes, both transparent and paper, when we got the paper. 
Since then I have held back commercial application for the interim 
period for the purpose of building the production machinery capa
ble of producing not only a transparent film but the paper as well. 
My thought now is to purChase film, ordinary photographic film, from 
every film manufacturer and to convert that film ill a plant here in 
this country, into third -dimension film suitable for use in ordinary 
cameras. 

The VICE CHAIRMAN. Have you testified as to the relative cost' 
Mr. WINNEK. I haven't as yet, sir. A rough estimate, and I think 

quite a fair estimate, would indicate that the increase in manufacturing 
cost, or the cost of converting that film in our plant, not the manufac
turer's plant, would be about 5 percent over the ordinary manufac
turing cost of that film. In the manufacturer's plant it would prob
ably be less since the necessity of shipping the product from one place 
to another is eliminated. Ultimately I believe that trivision will be 
licensed to the manufacturers. 

I think the products is of such a character that the manufacturers 
in the photographic film industry, possibly photographic equipment 
industry, and certainly in the graphic art industry, where we will 
reproduce these pictures by varnishing the page and embossin~ the 
varnish right on the press, should be licensed. I presume that IS the 
simplest way to exploit most efficiently certain machinery, apparatus, 
and film materials that have been developed to produce third dimen
sion under the patents. 

The VICE CHAIRHAN. Can you treat a completed photograph or 
paintinlr and give to it that third dimension Y 

Mr. WINNEK. When you take an ordinary photograph it is monoc
ular; when you take it it is just a one-eye picture; you can put all 
the ridges you please on the surface of it, and it will not be converted 
into a three-dimensional picture. We must photograph three-dimen
sionally to beo-in with. 

Mr. PIKE. 'f ou have to do it with the raw film, before exposed ¥ 
Mr. WINNEK. We do; yes. 
Mr. PIKE. Would you have toW 
Mr. W~NNEK. I think it might be possible to take ordinary film 

in comphcated equipment and make a series of views and combine 
them optically. but it would not be :practical. 

Mr. PIKE. Wouldn't be any sense In iU 
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TllIVISION IN AERIAL PHOTOGRAPHY 

Mr. WINNEK. One of the· most, if I may use the word, dyuamic 
possibilities, and items of interest, at the moment to me is the applica
tion of trivision, almost immediately, to aerial photogral'hy. With 
the action over Norway, a great many lleople are war-mmded, as a 
result of the front pages. My men and r have given considerable 
thought to photography from the air on this film, using slightly dif
ferent aerial eqUIpment, of objects on the ground, terram, topog
raphy, camouflaged trenches, gun pits, and buildings of that sort. 
The normal camouflage would not be of much value here. 

We would build up on one film the three-dimensional picture. An 
interesting feature of the trivision film in aerial photography and in 
X-ray is that for the first time we are able to calibrate the film 
itself. 

The VICE CHAIRMAN. Able to do what! 
Mr. WINNEX. Calibrate the film. 
The VICE CHAIRMAN. What happens to it when you do that to it! 
Mr. WINNEK. We can put a faint ruling on the film with a scale 

at each edge of the film. When the picture has been made, simply 
by holdinll" it to the light and wigglirig it back and forth there is a 
relative dISplacement of images on that film. The movement of the 
images is in direct propOl·tion to the third dimension and can be read 
directly on the scale. The aerial photographer can go up in the air 
above the gun range and with an infrared filter and telephoto lens 
can photograph olijects in safety on the ground. The pIcture will 
have the sa:me maguification and the same depth as the objects on 
tlIe ground, and all the dinIensions can be easily and accurately 
measured on the film. 

SinIilarly, the X-ral' film being calibrated will offer the physician 
a very accurate way of diagnosing exact distances. 

The VICE CHAIRMAN. You mean you can measure accurately the 
distance between objects by a picture ¥ 

Mr. WINNEX. Yes, sir; you do so simply by looking at the film; 
the slightest motion of your head, once you have focused your eye or 
eyes on anyone point of focus1 will reveal a displacement of imajres 
on all other planes. That is, tne further away an ohject is from the 
point of focus the greater the motion of the inIages on that plane. 

The VICE CHAIRMAN. What I mean is, Can you measure in feet or 
miles! 

Mr. WINNEK. Yes. By calibrating the aerial film, we would be able 
to read directly and instantaneously the exact number of meters, miles, 
or feet. The unit of calibration you might want to put on there will 
determine the answer. 

The VICE CHAIRMAN. You mean you have something on the film that 
measures the distance between objects! 

Mr. WINNEK. Yes, sir; that is right; it will be especially valuable 
in X-ray and I am sure very valuable in aerial photography. 

Mr. PIKE. Like putting latitude and longitude lines on a map' 
Mr. WINNEK. Somewhat sinIilar. I don't know whether or not I am 

using the proper technicallanguage--cross-hatch lines with the scale 
at the top and bottom. One feature of trivision is that it will prob
ably apply to motion pictures. I have tried to identify mr.self for a 
number oi. years now, even though it has been a hobby untIl recently, 
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as being the one inventor in the photographic industry with a third
dimensIOn idea who didn't expect to revolutionize motion pictures 
overnight. 

I pay tribute to all the other inventors j a great many of them, I 
think, sincerely believe they have the answer to the third-dimensional 
motion picture. 

The VICE CHAIRMAN. How many patents, have you testified, do you 
have on this thing? 

Mr. WINNEK. I believe I have as many as 5 patent applications in 
Washington Rnd as many as 200 others on their way ill- Commissioner 
Coe and Mr. Brackett invited me down in what certainly are the early 
stages of development. 

The VICE CHAIlWAN. Two hundred applications for patents on this 
matter you are talking about! 

Mr. WINNEK. We have as a result of considerable work in the past 
few ;years developed over 200 p'atentable developments suitable for 
application as the finances justify it in this field. I believe that the 
distinct feature, the interesting thmg about trivision is that it is the be
ginning of a new industry, not a senes of gadgets. We have developed 
new X-ray camera equipment, new X-ray tubesl a new aerial camera, 
new rangefinders, all utilizing the prinCIples Of trivision. Certainly 
an amateur will be able to buy this fihn very shortly, I presume between 
now and the fall, and put it in his camera or one of our cameras, which 
we will probably sell. These cameras will give additional depth. 

You will be able to take the fibn back to tile drug store, and 48 hours 
later, after we have processed it in our plant, get back third-dimen
sional pictures. 

The VICE CHAIRMAN. How many patents have you on making the 
picture distinguished from the mechanism through which you dis
play it! 

Mr. WINNEK. Of the material we have been~ developing, I would 
say that probably 200 of the disclosures, a little less, are necessarily 
mechanical ideas. I would say that out of the 200 disclosures we 
have extracted or are extracting 110 more than 6 basic or fundamental 
ideas, methods of, and apparatus for-mostly methods of. The 
stronghold, at the moment, from a patent viewpoint lies in our ability 
to do something that men have trIed to do and haven't done before 
successfully, namely, putting these little invisible beads on the plastic 
film or on the plastic resinous coating of the print paper, so that they 
are optically accurate and permanent in character. 

The ridged material is not new as an idea. 
The VICE CHAmMAN. What is not new! 
Mr. WINNEK. The idea of putting ridges on a film for the purpose 

of producing a stereographic result, third dimension, or color. Dr. 
Herbert I vez--

The VICE CHAIlWAN (interposing). When you say the idea of put
ting those ridges on so as to create the third dimension-what other 
word did you use there! , 

Mr. WINNEK, I am sorry, I don't know myself. 
The VICE CrrAmMAN. The idea of making pictures stand out. 
Mr. 'VINNEK. The idea of putting a rIdged screen or a grating 

between the eyes of an observer and the photographic plate for the 
purpose of producing color or depth is not entirely new. I think the 
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distinct contribution here is the reduction of that idea to practice in 
almost every field of photography. 

Dr. ANDEBSON. Mr. Winnek, when you speak of creating new in
dustry, are you thinking in terms of an absolutely new industry i Is 
there nothing: in the field 9 How much of a displacement of other 
industries will this thing cause! 

Mr. WINNEK. I have given considerable thought to disI'lacement 
of labor and machinery, or possible replacement, if you wish, by the 
process, or due to the process. I think that shortly the public will 
demand third -dimensional J;>ictures because they will see some and 
expect them. I think that trlvision, or the process displayed here, will 
undoubtedly permit the conversion of existmg e~uipment very qUIckly 
to elinIinate flat photography and produce thIrd-dimensional pho
tography. I think the market will demand it almost as fast as we can 
produce. I don't foresee a displacement of labor. 

I do feel that the activity of the industry will increase considerably, 
certainly during the novelty period, which can exist for quite Some 
time, and in the graphic art industry- where textbook illustrations will 
no doubt sooner or later be printed m third-dimension. I think there 
will be new jobs, but to what extent I can't say. 

Dr. ANDEBSON. Once having gotten over the main hump of invent
ing a thing o~ this kind, what !",n£:onts you as an inventor, busilless
man, in carrymg on to a practIcal mdustry! 

PROBLEMS OF FINANCING DEVELOPMENT 

Mr. W,NNEK. I would like to reduce it to inventor in the first 
place. For the last few years as a result of having been very 
active as a more or less engineer-1 have no college degree and con
sequently I presume I don't qualify as an engineer-1 have specialized 
in photography and for a number of years have been very active in 
jobbing out my time and that of my men in developing I'hotographic 
equipment and methods. In September I seriously decided to give 
up that business and go into this as a business, and since then I have 
definitely sought the proper financing, because money is necessary to 
carry I!n and convert from this laboratory exhibitIon stage into a 
producmg stage. 

Fortunately I met a display company official who immediately 
grasped the opportunities. I have no connections other than moral 
with them or WIth anybody else, as yet. I have from time to time met 
and discussed with businessmen the thought of their putting money 
into the ~hing. Long before.1 ?!lCided to go into this thing as a bUSI
ness I dId explore the pOSSIbilIty of gettng finance back of it. I 
found that the first thing the busmessman thinks of, I presume quite 
justifiably, when you go to him with an idea, is just what merit has 
It, lust what patent protection can ,,:e get or have yOU goti As a 
busmessman he is naturally subconSCIously, or conSCIOusly, thinking 
of a tradin~ position, and to jus~ify any finance put into it. Un
fortunately It has been my expenence that the more revolutionary 
an idea is the more difficult it is to get the original finance. The 
more revolutionary an idea the more patent expense, more patent 
development cost, you are confronted with; the more gamble there 
would be on the part of investors and the more difficult it is to 
interest that investor. 
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I have met with continuous failure for a number of years now. 
I, for a while, was considerably ashamed of it; I thought I didn't 
know how to promote it, or the product wasn't any good. Recently 
I gave up seeking money or dISCUSSing finance and for ahnost a 
month and a half now the young men and myself in the laboratory 
have resorted to makin .. gadgets and selling them. We have a photo
graphic exposure pencli, for example, and little nonsensical ~gadgets 
that certainly are not utilitarian in quality, just novelties. We find 
that those seem to sell very quickly and from the revenue derived we 
hope to keep ourselves living comfortably and get this product on 
the market. 

Dr. ANDERSON. Let us look at this matter of capitalizing a new and 
revolutionary enterprise such as this that you say would likely result 
in a whole new industry. We have heard a great deal of risked capi
tal and the venturesomeness of promoting businessmen. You have 
had some experience in that connection, haven't you ¥ 

Mr. WINNEK. Yes; a little. 
Dr. ANDERSON. What does it sum up to! You say you haven't 

been able to raise the capital in that way. Have you had people who 
were willing to go in with you on some terms ¥ 

Mr. WINNEK. Naturally the first thing that enters into the mind of 
anyone in the photographic industry, looking at this picture or these 
pictures, is, "Well, I should imagine the boys in Rochester or Bing
hamton or New Jersey, the fihn manufacturers, would just love to get 
hold of that" and I sincerely believe as a result of many friendly 
and helpful contacts with them that they are all interested in the 
development, more or less. I think that the attitude of the business
man in that industry is, "Well, when you get something, when you 
have successfully demonstrated there is a market, there will be time 
enough." It is pretty revolutionary; there is an awful gamble 
attached to it. 

Mr. Pnm You will get a much bigger price for it then! 
Mr. WINNEK. Possibly. One thought has impressed me tremen

dously from time to time, about the advisability of different means of 
marketing, to do justice to the process, looking at it from both a 
selfish and a business viewpoint-I mean my selfish viewpoint, not 
that business is necessarily selfish-I think the greatest revenue 
could be derived by licensing all of the fihn manufacturers, rather 
than to go under the wing of one exclusively, or attempting to do 
business with one alone. The contacts with the three manufacturers 
I have mentioned indicate that anyone of them would be more than 
glad to help, provided there was some exclusiveness attached to it. 

I think that by purchasing the film and the product of these man
ufacturers and converting it ourselves and reselling it we would more 
Gr less keep their good Will and hope, in que time, to build up a posi
tion that would merit and justify licensing relations with all I think 
there is money available for developments of this character. There 
a,:" two ways of .gett.ing it: one is to give a stock promoter a set of 
pictures to put III hiS pocket-and I am sure that the enthusiasm 
displayed to me by a few of my friends who are in that business 
indicates that they would like and are ready to go out and raise 
money through the novelty value of the product. 

I think tl,e other way would be to offer a manufacturer the ex
clusive sales of tl,e product. My natural desire is to refrain from 
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granting any exclusive rights. I think that a great deal more can 
be accomplished and developed without that exclusiveness. 

Mr. PUrE. That is why you are going to take all of the film first 
and then process it I Establish the attractiveness of it in the mar
ket and then you think they will all come running! 

Mr. WINNER:. Well, not exactly, but very close to it, I believe, once 
we have demonstrated there is a market and are selling their film. 
If the film is all I really believe it is, the public will demand it, and 
the manufacturers will have to have it. 

Mr. PIKE. One more question. I would like to ask-I think you 
have covered it, but I am not clear. So far you are using the coat-
chrome, or something similar, just for transparencies I . 

Mr. WINNEK. We are using an ordinary color film, simply running 
it through the machines and taking our pictures. 

Mr. PIKE. Now, when you come to putting it on a print, must thp 
picture have been taken on that sort of film I I mean, when you 
really get so you can make the print with your process on the gela
tine, or whatever it is. 

Mr. WINNER:. The prepared photographic paper might be used 
in the camera, but undoubtedly a negative made on prepared film 
would be necessary first. 

Mr. PmE. When you finally get so you can make a print of it, must 
the print be done from this prepared film in both cases I 

Mr. WINNER:. Yes; or from a prepared film. Referring once more 
very briefly to the technical end of it, the ridged surface on the 
negative resolves the picture into a depth picture when you look 
at it. The ridged surface on the projection screen, on the X-ray 
filni, on the print paper, or on the magazine page (in that case the 
resinous coatmg is embossed with a warm roller almost simultaneously 
with the print) serves as the viewing device. 

Mr. PIKE. About what is the size of the little cross hatches' 
Mr. WINNER:. On the present film I believe about 200 to an inch; 

on the commercial film that we propose to release almost immediately, 
ona way or another, we will nave certainly no less than 300. The 
object is to get the ridges so small that you don't see them. 

Mr. PIKE. Same as a half-tone or something of that sort' 
Dr. ANDERSON. Mr. Chairman, we have promised Mr. Thomas, the 

next witness, we would get him out of here tllis afternoon and if 
there are no other questIons of Mr. Winnek (we wanted to give 
you a glimpse of a new technological development in the making), 
and we will proceed with our next witness. 

Mr. WINNEK. Thank you. 
The VICE CHAIRMAN. Thank you very much, sir. 
Dr. ANDERSON. Mr. Chairman and members of the committee, Mr. 

R. J. Thomas the---
The VICE CHAIlUIUN. We haven't been swearing the witness. We 

used to do it but found it didn't do any good. 
Dr. ANDERSON. Mr. R. J. Thomas, president of the United Auto

mobile Workers. Is such he is in daily contact with the industry 
which we have been discussing for the last 2 days. He is to present 
u. statement to the committee and is available for questioning at this 
time. . 
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STATEMENT OF R. 1. THOMAS, PRESIDENT, UNITED AUTOMOBILE 

WORKERS, DETROIT, MICH. 

Mr. THOMAS. Gentlemen, I would like to say that I thlnk I am 
pretty much qualified to di!ll:uss this problem for the automobile 
industry, due to the fact that I have only been out of tl,e automobile 
shops for the past 3 years. I spent over 15 years working in the 
automobile shops and actually have personal knowledge and know 
what happens in the automobile plants. 

More than any other industry the auto industry has been credited 
with stinlUlating and promoting the prosperity of the 1920's. Basing 
its ex]?ansion upon the accumulation of wealth in the country through 
Amencan ]?rimacy in p.ost-war years in the world,'s economic ~nd 
industrial life, the auto mdustry set the pace of natIOnal prospenty. 

The value of its product increased from $30,000,000 in 1904 to $3,-
000,000,000 in 1919, and over $5,000,000,000 in 1929. Employing di
rectly 12,000 workers in 1904, the auto industry gave jobs to 343,000 in 
1909 and 447,000 in 1929 (Census of Manufactures). By 1929 the auto 
industry, according to claims of the Automobile Chamber of Com
merce, provided either directly or indirectly for the employment of 
Over 4,000,000 Americans. 

This tremendous expansion in production and employment was 
linked up with an even more striking accumulation of profits. From 
1919 to 1929 profits of major automotive companies had averaged 
year by year 21 percent of their net worth. And net worth had risen 
steadily from $606,000,000 in 1919 to over $1,500,000,000 in 1929. 

At least 100,000 men and women found employment directly in the 
auto industry during these years who would otherwise have found no 
gainful occupation. For the most part these new workers required 
to turn out a constantly expanding automobile production came from 
the agricultural regions of the South and the Midwest. Distress in 
the farm belt, together with the displacement of farm labor by im
proved technology, was providing the auto makers with a generous 
reserve supply of labor. Between 1920 and 1930 over 200,000 native 
whites of native parentage migrated to the State of Michigan, drawn 
by the magnet of jobs in the auto shops (C. W_ Thornwhaite, intemaJ. 
Migration in the United States! p. 20). These people had seen the 
advertisements of emplo;rment 10 the lapel'S of Georgia, Alabama., 
Tennessee, or MissiSSIppI. They foun economic salvation (for the 
time bein(Lat least) by migrating to such cities as Detroit, Flmt, and 
Tol~do. TlIeir new purchasing fower helped prop up our economy 
agamst. the underlying threat 0 economic crisis. Expanding auto 
production in those years gave the Joads of that time a chance for 
employment and a decent life. 

While expansion of the auto industry was providing jobs for hun
dl'eds of thousands of Americans, another and contrary process was 
going on within the industry itself-the increasing displacement of 
labor ~y technol?gic~1 progress. . 

Durmg the 20 s thIS process was almost always relative, not abso
I'!te, in its effects .. While the total demand for labor to produce at a. 
glven level Was bemg constantly reduced, an equally constant rise in 
the level of production increased the over-all demand for labor. 
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The clearest ficture of these tendencies is given in a recent study 
by the Nationa Research Project of W. P. A. On the basis of the 
National Research Project figures it can be estimated that man-hour 
productivity in the auto industry rose from 100 in 1919 to 234 in 1929. 
In other words, a group of auto workers able to J.>roduce 100 cars in 
1919, were able to produce with the same labor tune in 1929 a total 
of 234 cars. 

But in spite of this increased man-hour productivity the National 
Research Project figures show total employment increasing by 30 per
cent from 1919 to 1929. Now this increase m employment was brought 
ahout despite increasing man-hour productivity, as is made plain by 
the rise in production between 1919 and 1929--from 100 to 312. 

So long as the buying power of the public was sufficient to allow 
this explosive 1P"0wth of production, total displacement from the in
dustry was no unmediate menace to the auto worker. This mass pro
duction was the keynote to the prosperity and efficiency of the auto 
industry. 

Compare the development of the auto industry with that of the 
59 industries studied by the National Research Project. From 1919 
to 1929 auto production rose 212 percent; in the 59 mdustries it rose 
44.9 percent. Employment in the auto industry rose by 30 percent; 
in the 59 industries by 1.6 percent. In productivity the auto mdustry 
rose 134 percent while the 59 industries could squeeze out an increase 
of only 43.2 percent. 

Since the automohile industry is included among the totals for the 
59 listed above, the 1.6 percent increase in total employment between 
1919 and 1929 may he attributed to this one industry. Only a phe
nomenal increase m auto production kept the country from an over
all decrease in its employment in this period. 

CHANGES IN PRODUCllvrrr SINCE 1928 

Mr. THOMAS. As was noted before, the tendency of improved ma
chinery to displace labor in the auto industry during the 1920's was 
balanced out by a consistent expansion of production. But when the 
purchasing power, which had allowed tillS expansion, slumped dis
astrously m 1929 and the the years following, the story was a very 
different one. Accumulated relative displacement of labor became, 
in those years, absolute. Had something close to the 1919 level of 
productivity been maintained, even the low level of production from 
1930 to 1934 would have insured an employment of nearly twice the 
actual employment. But with advanced technology, employment 
sank lower and lower until in 1932 and 1933 only 54 percent of 1929's 
labor force was employed. 

Nor did the coming of the depression check the trend toward ever
increasing man-hour productiVity. By 1935 man-hour productivity 
stood at 112 percent of 1929 \ by 1936, at 116 percent; and, according 
to recent figures worked out oy the National Research Project, at 117 
percent in 1938. This is the over-all picture proved by the most 
reliable and accurate studies that have been made in the mdustry. 

That the displacement of necessary labor for a given level of pro
duction in the auto industry has taken place, is beyond question. 
However, the Automobile Manufacturers Association, in a recent 
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study by Andrew T. Court (lIfen, lIfetlwcl8, IJRIIt lIfachi1l£8, 1939), 
expressed a. different point of view. Sa.ys Mr. Court: 

During 1937 employment in automobUe factories averaged 15 percent higher 
than In lll29 although production tagged 10 percent below 1929 level .. 

Mr. Court concludes: 
There has been no aggregate technological displacement of tabor in auto-

mobile factOries despite the introduction of countless new and more productive 
machines and processes. 

In making this cheery estima.te Mr. Court ha.s neglected to take 
inl<> consideration two or three facl<>rs of prima.ry importa.nce: 

First, Mr. Court's figure for employment in 1929 is ta.ken from the 
Census of Ma.nufactures. His figure for 1937 is estimated from the 
indexes of the Bureau of Labor Sta.tistics. Unfortuna.tely for Mr. 
Court's thesis, the Bureau of Labor Statistics figures a.re not neces
sarily compa.rable with Census of Manufactures statistics. Econo
mists generally estimate that the Bureau of !Abor Statistics pa.rtial 
survey of the industry indicates employment figures for the entire 
industry about 15 percent higher than they are in actuality. The Bu
reau of !Abor Statistics figures are, therefore, consta.ntly revised 
downward I<> coincide with more complete statistics from the Census 
of Manufactures. For 1937 the Census of Manufactures lists 479,341 
wage earners in the mol<>r vehicle, motor vehicle bodies, and parts 
industries. Mr. Court estimates for the same year, from the Burea.u 
of Labor Statistics, m employment of 517,000. Exa.ctly why this 
economist should choose the uurevised Bureau of Labor Statistics 
figure is a question toward which I can offer no solution. At my 
rate, comparing employment between 1929 and 1937, using in both 
ca.ses the Census of Manufa.ctures a.s the source, it appears that em
ployment rose from 447,448 in 1929 to 479,341 in 1937. In other 
words, instead of Mr. Court's 15 percent rise ill total employment, we 
have a rise of only 7.1 percent. 

Mr. H'NRlCHS. Mr. Thoma.s, I don't want to stop you at this point, 
but I would like, for the sake of the record, to comment on tha.t, 
later. Please continue your testimony now. 

Mr. THOMAS. Secondly, Mr. Court neglects I<> take into considera
tion the shortening of hours per week which has ta.ken pla.ce through
out the automobile industry as a. result of collective bargaining. Aver
agEl hours per week in 1929, according to the National Industrial Con
ference Board, were 46.8. In 1937, a.ccording to Bureau of Labor Sta.
tistics, average hours in the industry per week were 35.8 hours. 

This single factor, which Mr. Court does not consider worthy of 
reference, is more than enough to explain a 7 percent rise in the total 
number of men employed in the industry. 

What is essential, however, in determining total labor displa.cement, 
is not the toW number of men whose names may be on the pay rolls 
of auto companies, but the actual number of man-hours worked at a 
given level of production. On this basis, a.ccording to the National 
Research Project figures in 1937, 92 percent of 1929 production wa.s 
obtained, with 82.1 percent of 1929's man-hours. This figure is clear 
evidence of the actual labor displacement which ha.s occurred. 

To get a fuller realization of what these statistics mean it is neces
sary to estimate the total employment at 1929 hours per week, which 
would ha.ve been available in 1937. Assuming, then, that the average 

124491--41--pt.30-----12 
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auto worker had worked 46.8 hours a week in 1937, only 366,000 men 
conld have been employed il\ the industry to obtain 92 percent of 1929's 
production. With shorter hours per week, 479,341 were actually em
J>loyed. This means that in 1937, 112,000 jobs, at least, were saved by 
the union's battle against long hours. 

It may be noted also that wa/res for this increased group of workers 
were larger in 1937 than in 1929. Total wages paid in 1937 were 
$756,000,000; in 1929, $733,000\000. These facts suggest very strongly 
that unionism in the auto inaustry has not only protected the auto 
worker against the menace of technological unemployment; in addi
tion, the stability and general welfare of our economy as a whole have 
been supported. One hundred thousand auto workers can provide the 
life blood for a city of upwards of 1,000,000 inhabitants. That this 
city was not wiped out by the force of technological change can be 
explained only by the growth of collective bargaining as supported 
by the National Labor Relations Board and other progressive Govern
ment agencies. 

WAGES AND TECHNOLOGY 

Mr. THOMAS. It has been claimed by various representatives of auto
mobile manufacturers that the relatively high wages paid in the indus
try have been made possible by "technological progress." Said Mr. 
Sloan, of General Motors: 

In tbe automobile industry improved methods resulting in constantly inereasing 
efficiency have made possible wage rates well above the level of Industry iD 
general 

.our friend, Mr. Court, has similar opinions. He says: 
The gains from technological advances sbow in many ways. Weekly {lornings 

ot factory workers in the industry have averaged. 24.3 percent above the 
comparable average for all manufacturing industries for the past 10 years. 

It will be granted without question that wage rates in the auto
mobile industry are somewhat higher than those paid throughout 
industry in general. To explain this differential on the basis of the 
industry'S improved technology is a highly questionable procedure. 
Far more relevant to the issue are two facts: 

First competition for workers in the industry. From the earliest 
days of automobile manufacturing up to the mid-twenties\ expand
ing production required an expanding labor force. This laoor force 
coUld be supplied only if automobile employment were made suf
ficiently attractive to recruit new workers. Workers in the auto
mobile industry in the old days, moreover, were of comparatively 
high skill. Carpenters cabinet makers, sheet-metal workers, black
smiths, and others would move into the industry only if the bait of 
high wa~ were offered. As a result of this, during the twenties the 
automobIle industry was among the higher-paying industries of the 
country. So anxious were automobile manufacturers to overcome 
this relative shortsge of !abor that their advertisements continued 
to a,Ppear in Southern newspapers and their employment agents 
contmued to be active even after a more than adequate labor force in 
Michigan and other automobile canters had been built up. After 
1929, needless to say, competition among auto manufacturers for 
workers languished considerably. With hundreds of anxious appli
cants for every job, high wages were no longer necessary. Thus the 
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depressionl with its millions of unemployed workers, drove wages 
dowll preclpitollsly after 1929. The average hourly wage rates were 
75 cents in 1928, 62.8 cents in 1932, and 59.9 cents in 1933. 

It should be noted, of cou'lle, that in the years 1928 to 1933 as 
wage rates were being pushed down technological progress was mov
ing forward rapidly. Although man-hour productivity in 1931 and 
1932 apparently fell, this is explained by the decreased efficiency of 
a low production level. Correlation between technological progress 
and higher wage rates is to be found in the minds of apologists for 
the industry and not in its statistical records. 

Secondly, union influence on wages. It would seem exceedingly 
difficult to trove that the rise in wages from 59.9 in 1933 to 92.2 
in 1938 an 92.8 in 1939 can be accounted for by technological 
progress. Much more relevant to the issue would seem to be the 
union's policy of demanding higher wage rates. Auto workers are 
now organized to bargain collectively for better wages. Employers 
are no longer able to beat down wages by playing one employee 
against another. 

Further evidence toward this conclusion is seen in the fact that a 
considerable differential in hourly wage rates exists between organ~ 
ized and unorganized automobile plants. For instance, the Chrysler 
Corporation is payin~ at the present time an average hourly rate of 
97 oents. The Fora Motor Co., protected from organization by 
various agencies, pays an average hourly rate of about 87 cents. 
Automobile workers doubt very much that Mr. Ford would pay even 
tills rate were it not for his desire to forestall organization. 

The experience of 1937 and 1938 is final proof for our thesis that 
high wages are to be credited to union organization rather than 
technological advance. The latter part of 1937 and all of 1938 were 
depression years. Auto production and employment slumped to 1932 
and 1933 levels (1938 production, 51.8; employment, 63.3; man-hours, 
44.2). 

But wage rates did not slump accordingly, as in earlier depression 
years. Instead they rose from 88.5 cents III 1937 to 92.2 in 1938 and 
92.8 in 1939. Again it was demonstrated that only when union or
ganization is strong may workers secure any share of the benefits of 
technological progress. . 

General Motors has aod continues to e'arn more money for its owners than 
any manufacturing corporation in the history ot the world. Although its total 
assets 88 of December SI, 1937, totallng $1.566.000.000 were slightly exceeded 
by n few other corporations, yet its average yearly earnings in the 29 years ,of 
its corpor'ate existence have exceeded those of all other corporations. ' 

So reports the Federal Trade Commission in a recent study o~ 
the automobile industry. 

Even for the ll-year period, 1927-37, the Federal Trade Commis
sion finds G. M. profits averaged 35.5 percent of total investment in 
~~ufacturing. This average was made in spite of depression con-
dItions. ' 

For the same years the Chrysler Corporation made an annual aver
age return on total investment in the auto industry of 27.27 percent. 

These truly remarkable figures on profits suggest very stron~ly 
who the princip.\l beneficiaries of increased productivity in the m
e! ustry have been. 
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To make any reliable estimate of the benefits of technological 
advance to the car owner during recent years is impossible. It is 
clear that the modern automobile is the product of a whole series of 
improvements. Competitive conditions existing in the industry have 
forced manufacturers to improve the quality and the appearance of 
automobiles with a fair degree of consIStency. 

Whether the progressive elimination of competition in the indus
try would have the effect of checking improvement in the product 
is a question on which we have been unable to obtain any reliable 
information. 

The experience of the Ford Motor Co. since the change over in 
1921-28 has not encoural!:8d other manufacturers to make any basic 
changes in over-all methods of production. In this connection a 
recent statement by one W. J. Cameron, of the Ford Motor Co., is 
interesting. Mr. Cameron said in his Sunday Eveninl\" Hour of 
March 3, 1940, in reference to the Federal Trade CommissIOn report: 

Tbe report shows that the cost of making a Ford car is higher and profit In 
selling it is lower than for others in the low-price field. Why this higber cost 
of making and this lower profit in selling? Is it due to wasteful. expensive 
Ford manufacturing methods? On the contrary, everyone adopts them. Or 
does it indicate that more quality is bunt into Ford cars? Some members of 
our organimtion complain that too much quality is built into Ford cars. It 
takes too many years to wear them out. 

I want it understood that I am quoting Mr. Cameron, not myself. 
The VICE CHAIRMAN. What do we get out of this advertising 

anyhow! 
Mr. THOMAS. Those familiar with the auto industry will recog

nize, of course, that the low-profit margin on Ford cars is not to be 
explained on the basis of super value created in the car. Rather 
it is to be explained on the basis of high overhead costS per car 
which follow inevitably upon a level of production lower by far 
than capacity. 

(Senator O'Mahoney resumed the chair.) 
Mr. THOHAS. The Federal Trade Commission report (p. 672) indi

cates that in the years since 1921 Ford's average annual rate of 
return on the total investment during the entire 11-year period 
was 0.04 percent. This means simply that because of low sales high 
overhead costs per car wiped out the anticipated profit marsin. 

In 1929 the Ford Motor Co. ran somewhere close to capacIty pro
duction, turning out over 1,6001000 vehicles. In 1932 and 1933 the 
Ford Motor Co. turned out a little over 300,000 vehicles. Even in 
1937 the Ford Motor Co. turned out only 900,000 vehicles. Place 
over aga;inst this the total productive capacity of the company-in 
the nelghborhood of 1,800,000 vehicles--and the high overhead cost 
per unit is evident. 

These figures on Ford production in relation to productive capac
ity will serve to explain the $91,000,000 profit made by Ford in 1929 
as well as the $74,000,000 loss marked up by the Ford Motor Co. 
in 1932. Mr. Cameron's effort to explain these losses as evidence of 
his company's generosity is not very happy. This incident serves 
to illustrate as well ilie fact that heavy investments in new machinery 
sometimes serve to defeat ilieir own purpose; that is, the reduction 
of costs. Without seeking to analyze this subject ill detail, it is 
apparent that heavy investments in new machinery are profitable 
when a steady mass market is assured. 
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When operations proceed at near capacity, then the tremendous 

saving in labor costs is sufficient to wipe out investment in ma
chinery and return lush profits. But when operations are at a low 
level, capital expenses refuse to be laid off, speeded up, or techno
logically displaced. They continue exacting their heavy toll in unit 
costs per car. To counteract this tendency the emyloyer naturally 
seeks to reduce labor costs still lower, though in this case primarily 
through the intensification of labor itself. This is one of the keys 
to the tremendous development of raw speed-up in the industry after 
1929. 

Other manufacturers have preferred to keep their plants up-to
date by a series of small yearly changes. This appears to be Ford's 
method now. 

Mr. Court claims that these yearly change-overs in automobile 
models have restricted the rate of technological displacement in the 
industry. He says, "Thus the prospect of model change delays or 
eliminates entirely the use of many labor-saving machines." Mr. 
Court ap'parently had not read the report of the General Motors 
CorporatIOn for 1938. Stating its policy on model change-overs, 
G. M. announced that its purpose is-

To inject into each new series ot products * • • features which promote 
comfort and convenience and add to greater appeal from the standpoint of 
appearance • • • (so that) the time during which the original purchaser 
operates anyone car is reduced and there is a flow of relatively up-to-dnte 
cars into the used-ear market. • • • The rapid evolution of design neces
sitates a more rapid turn~ver at productive equipment • • • with resulting 
benefit to costs, because advancing technology is always producing more 
efHc1ent instruments at production. 

In other words, the corporation believes the change-over in models 
with its necessary season of slack production is desirable in that it 
gives t~e comp!'-ny an opport1lJ?ity to introduce labor-saving improve-
ments ID machinery and technIque. -

Most auto workers believe that these labor-saving improvements in 
machinery bulk much larger than do actual improvements in cars 
produced. 

The VICE CHAmMAN. Would you like to stop for a moment there! 
What is the statement you just concluded' 

Mr. THOMAS. "Most auto workers believe that these labor-saving 
improvements in machinery bulk much larger than do actual im
provements in cars produced." 

The VICE CHAmMAN. What do you mean by that9 I don't quite 
get that. 

Mr. THOMAS. In recent years there hasn't been very much change, 
mechanically, ~ an automobile. I have met many manufacturers 
who tell me qwte frankly that the reason they change models annu
ally is not because they are producin~ a better car but so they will 
have a better sales field, something dIfferent. It is like keeping up 
with the Joneses. They change the model so the man doesn't want to 
drive last year's model. , 

The VICE CHAmMAN. What I didn't get is quite the connection 
between the proportion of new devices to the new feature of cars. 

Mr. THOMAS. What I am trying to say is that the technological 
improvement in the industry\ the change ID machinery, is very much 
greater than the change in tue automobile would warrant. 
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The VICE CHAmMAN. You mean, then, that these technological 
changes are for the purpose of increasing the productivity of the 
indiVIdual i . 

Mr. THOMAS. That's right. 
The VICE CHAmMAN. That is what you mean ¥ 
The CHAmMAN. But Mr. Ford made the statement this morning 

that there are about 16,000 parts in the 1939 model as compared 
with about 5,000 parts in the 1926 model. 

Mr. THOMAS. I don't doubt that statement at all. That is prob
ably trne. There are many more parts in the average automobile 
today than there were a number of years ago, but following that 
theory, does that mean that in 10 years from now there are going 
to be 32,000 parts in the automobile' That change from 5,000 to 
16,000 parts was done through a few years there, when the techno
logical improvement in the antomobile itself was greater. For the 
past several years there hasn't been that improvement. . 

The CHAmMAN. His testimony was that in 1926 they had 5,000 
parts; in 1929, 6pOO parts; in 1939, 16,000 parts, so that in the past 10 
years there has neen quite a chanW' in the inherent quality of the car 
and not alone in its style or fashlOn. 

Mr. THOMAS. That is correct. But as I say, in the last 2 or 3 
years that hasn't been the case at all. 

The CHAmMAN. You are telling us that the change in the machin
ery in the last 5 or 10 years has not been very greaU 

The VICE CBAmMAN. Just the opposite, is what he says. He says 
the change in machinery has been gr-eat, but the change in machinery 
bas been ont of proportion to the Change in the automobiles. 

Mr. THoMAS. That is right. 
The CHAmMAN. I see. 
The VICE CBAmMAN. And the point seems to be that this change 

in machinery is to increase the production of the individual working 
man. 

Dr. ANDERSON. Beyond that. isn't it to increase the salability of the 
product! 

Mr. THOMAS. That's right. 
The VICE CHAmMAN. How about thatY That seems to me to get 

at cross purposes on that. 
Mr. THOMAS. No; you might increase the sale of an automobile 

without improving anythin~ mechanical about it at all. If you have 
noticed, they put a bulge ill here, leave a rurming board off there, 
and just by changing the looks of the car they make the car salable. 

Tlie VICE CHAmMAN. What I am trying to get at is the substance 
of the point you make, that the new devices are increased out of pro . 
. portion to the improvement of the car. Do you mean by ''improve· 
ment" the ~{'rovement in ~he wearability of the car or the looks of 
the car, or IS It the new deVICes to illcrease the number of cars which 
a given group of em]?loyees can produce' . 

Mr. THOMAS. The Improvement has come about-well, I have had 
a. manufacturer; ~r several manufacturers, sa;!" to me, for instance on 
some certa.in slriJled trade--<>f course, I disagree with what :Mr. 
Ford said on that this morning, because I have had manufacturers 
/lay this to m~that they are developing new technological processes. 
When I go in and ask for a wage raise for a certain skilled trade, they 
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say "Well, if you get that wage rate too high we will put a machine 
in to do the job which can do It cheaper." 

The VICE ClIAJlIHAN. There is something to that, too, isn't there! 
Mr. THOMAS. Certainly; that is what has happened. The auto

mobile manufacturer has onlY'put in technological improvement to 
reduce wages. 

The CUAmMAN. To reduce cost. 
Mr. THOMAS. Tbat is right. Well, that is wages. 
The CHAIRMAN. It is a very important element in the cost, prob

ably the most important. 
Mr. THOMAS. That is right. 
The VICE ClrAnmAN. Now, have you ever figured out, with regard 

to any more improvement for increasing productivity, how much you 
would have had to reduce wages to keep human beings doing what 
these important machines have done! 

Mr. THOMAS. I can't answer that question. 
The VUlE CHAmMAN. Has anybody ever gone into that at all ! 
Mr. THOMAS. I haven't. I heard Mr. Ford ask that question this 

morning. He told about what the car of years ago would cost if it 
were sold today. 

The CHAmMAN. There was testimony, of course, this morning, that 
wages would have to be reduced to a perfectly ridiculous level, if you 
could hire enough persons to produce the same number of cars at the 
same cost. 

Mr. THOMAS. I agree with that. 
The CHAmMAN. That is perfectly obvious. There is no dispute 

about that. 
Mr. THOMAS. That is right. 

EFFEO'I' OF THE "8FEE))-UP" 

Mr. HmRlCHS. While you have been interrupted, Mr. Thomas, you 
used the phrase "gross speed-up." What do you mean by that! 

Mr. THOMAS. Well, for instance, today, or the other day, a man 
walked into my office. This man happened to work for the Ford 
Motor Co. He was a very good friend of mine. He is a younger 
man than I am---eonsiderably. He was a metal finisher in the plant 
and, by the way, is not a union member. He walked in and sat 
down and talked to me about a half hour, and then he stood up. This 
man is in a perfectly healthy condition, but when he stood, because of 
the way he had to work in the plant, he fell down on his knees, be
cause he had been used to being in that position so much that he 
couldn't stand up after sitting down like that for a short while. 

The CHAmMAN. Do you mean that that is characteristic! You 
give us a single instance. Do you want us to understand that that is 
characteristic of all workers i 

Mr. THOMAS. No; I wouldn't want to do that. I want it under
stood that there are a lot of workers in that same condition. 

The CHAmMAN. You are contending that the speed of work which 
is required is too !1:reat for many men to stand. 

Mr. THOMAS. That is right. I myself, working in the automobile 
industry-of course in the organized plants we try to overcome that 
to a great extent-over a period oflears, when I was a much younger 
man than I am now, have worke , well, there was no limit to tile 
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hours, and when we worked, I suppose most of the time the average 
was a 9-hour day. I would say that was aboti~ the average, and 
when I went home from work I sat down and trIed to read a news
paper but I was so tired I couldn't do it. I would immediately go 
to sleep, or my hands would be so sore, maybe, from working on a job 
that I couldn't open them after I got up out of bed in the morning. 
I would say that 5 years ago in the automobile industry that was 
generally true. 

The CH.ww:AN. But it is not true now' 
Mr. THOMAS, Not generally in the industry. It is quite generally 

true in the unorganized part of the industry. 
The CHAIRMAN. You attribute that change to organization' 
Mr. THOMAS, Yes; I do. 
I have a number of cases here of statements that men have made 

to me who work at the Ford Motor Co. I wonder if I could read 
them. It will take only a few minutes. 

The CHAIRMAN. Surely. 
Mr. THOMAS. First, these are each different men whom I have 

spoken to at the Ford Motor Co. The names of these workers I 
don't want to give out; it Should be quite obvious to everybody why 
I don't want their names in the record. I am quoting what the men 
say: 

The foreman S8yS UStep on it." So much bas to be out a day. Production 
Is raised every day. U behind, I have to work faster. 

A second man says: 
When we start working on these frames our foreman and his two bosses 

threaten us worse than slaves. Not even a chaDce to blow my nose. 
A third: 
The threat of being fired or laid off: boss aDd foreman sta~d1ng behind 

the men's backs. 

A fourth man: 
He (speaking of the foreman) would tell the men "Either get them out or 

go home." Why can't they handle the working men like human beings? 

A fifth: 
WhiIrCracking, browbeating, bulldozing, a tyrannical and autocratic attitude 

1R assumed and maintained at all times by all omc1als trom foremen up. No 
improvement is too extensive or complicated as long as it tends to speed up 
production, but practically no improvement 1s ever considered concerning the 
comfort or wellbeing of the workmen. We have no relief to get to the toilet· 
no attention is paid to ventilation and temperatures. Toilets, coat rooms, and 
exits are over-crowded. We sit on the floor to eat lunch. The 1l00r is oily 
and full of ruts which are full ot water and oU. Bell ! 

That from a worker employed 16 years by the Ford Motor Co. 
Representative SUlIlNERS. Do you think that is, from ;your observa

tion and experience, a correct pIcture of the conditions In the planU 
Mr. THOMAS. I have talked to hundreds of men from the Ford Mo

tor Co., and I can go right down the line, and that is the picture I 
get from them. I have been at the gates of the Ford plant. It SO 
happens that I was there once and Ford put me in jail, but I have 
been out at the gates of the plant and any reasonable person who 
would go and watch the Ford men coming out of work and then go 
to the gates of any other automobile plant, I don't care what com-
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pany it is, could see the difference in the spirit of the men coming 
out from work. 

Dr. ANnERSON. Let us look at the assembly line of two of these 
different firms. What marks the difference ID the speed-up of the 
Ford assembly line over any of the other motor groups¥ 

Mr. THOMAS. Well, as I said, 5 years a"o there probably was very 
little difference. Of course, originally Ford was the originator of 
the conveyor lines. That was one of the biggest technological im
provements in the automobile industry, and Ford was the originator 
of that. Up to about 5 years ago men would start to work on those 
lines and as they got broken into the job the foreman at the end of 
the line would turn a crank to make the line go faster; and he would 
just keep turning that crank, making the line go faster and faster 
each day. Finally, the men with the least resistance or the men who 
were a little grayhaired, or maybe physically weaker than the other;s, 
found it impossible to stay on the line, so they were replaced by, well, 
better athletes, I would say. 

Mr. HnnuCHS. But daily increase in speed at the beginning of a 
season is a necessary part of the process of getting a new model 
under way, isn't it i That is not the thing rou are complaining of. 

Mr. THOMAS. We are talking about two dIfferent things. I agree 
that what you are talking about has to be done. The thing I was 
talking about continued throughout the year. 

Mr. HINlIICHS. And the union now concerns itself with this ques
tion of the amount of effort required ¥ 

Mr. THOMAS. The union concedes that a man, or espeCIally a group 
of men working on an assembly line, when they first start on a job, 
are not at their top efficiency to do an honest day's work until after 
about 30 days, I would say; but after that, after they reach a certain 
speed, then we claim, in our organization-well, in some companies 
we negotiate joint standards with the companies, but, after that, if 
a man protests the speed at which he has to work, we have the right 
in all our contracts to take that up with the management as a griev
ance, and they are pretty generally settled by negotiations through
out the industry. 

Mr. HINlUCHS. Which of the companies are negotiating joint 
standards ¥ . 

Mr. THOMAS. The companies that are negotiatinl!: joint standards 
are, most of them, small comI?anies. I believe the Briggs Manufac
turing Co., a body company, IS one of the biggest companies that is 
doing that. 

Mr. HINlIICHB. From the union point of view, are you finding 
conditions in those plants more satisfactory' 

Mr. THOMAS. Oh, yes; considerably so. I might say that I was in 
with one manufacturer the other day-I hate to state the names of 
manufacturers because it might give some of them a bad reputation, 
and we are getting along well WIth them now-and he said: 
I am glad we got the union in here. We used to be known all over the city as 
a butcher shop. and today we have good labor relations, aud we want to keep 
that. 

Dr. KREPs. Coming back to the subject of technology, maybe I am 
anticipating something you are going to deal with, but I have been 
wondering whether technological change in the industry can be meas-
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ured in terms of displaced workers. You seemed, as I looked at it, 
not to separate the amount of work that is done, such as the figures 
that you just gave on man-hours, from the amount of employment 
that you think does not exist because of technological displacement 
as such. Now, as I say, maybe you have some measuremente further 
down the line in which you allow for seasonal and cyclical changes, 
and for other types of unemployment besides technological unem
ployment. Is that correcti 

Mr. THOMAS. Yes. 
Dr. KBEPs. Maybe you would like to go on with your statement, 

then. 
Mr. THOMAS. I think this has to do with the question you ask right 

here: Speed-up in the automobile industry. 

1. INTENSIFIED LABOB (BPEED-Ui") 

Speed-up in the automobile industry is a controversial subject. Cer
tain authorities explain that there is no such thing. The unanimous 
testimony of 400,000 auto workers stands definitely and unanimously 
against that conclusion. They have experienced the terrific speed-up 
of the modern auto shops. 

The N. R. A.'s study of the automobile industry issued early in 1935 
pointe out: 

The automobile industry throughout its history has always been efficient and 
became more efficient through the decode of the 1920's. At the end of this decaue 
it had reached a penk of practIcal efficiency i that is, efficiency that takes Into 
account human capabilities trom an etl'ective and industrial engineering stand
point. The industry led the country in effective time study of its operations and the tlmwtudy men gradually brought its operations to this efficient peak. 

I might say, in speaking of this time study, I have been time studied 
on a job. By the way, because the workers in the autom..,bile plant 
had been speedea up so much, there was a tendency on their part, when 
a man came around to time study them, to try to cheat on that time 
study if they possibly could, and I might say I was the same as every 
automobile worker. One day I was being timed on a spot-welding 
job, and I tried to get as good a time as I could on the job, and I was 
given my time on that particular job the next morning. I went to work 
on the job and I tried my hest to get out the number of pieces I had 
been timed for the day before, and it was impossible to do. 

A lot of workers at the plante say that to me today, and a lot of 
times I have thought, well, maybe they just don't want to do so much. 
Yet I know what my own experience was, that it was just impossible 
for me to make the time study which they had made upon me. 

The CHA1lUI(AN. You were glad enough to make that record while 
you were being timed. 

Mr. THOMAS. But I didn't make that record. 
The CuAmMAN. When you were being timed you made a record, as 

I understood you. . 
Mr. THOMAS. No the fact of the matter is, I tried to slow down. 
The CHAIRMAN. While you were being timed? 
Mr. THOMAS. While I was being timed. and the next day I couldn't 

keep up with that time. 
The CHAInMAN. But slow down time--
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Mr. THOMAS (interposing). The point I am trying to make, this 

time study that they talk about doesn't mean a thing because they set 
meu with stop watches to take the employee's time, and it used to he 
the system in the automobile industry that the man in charge of the 
time-study department got a cut on added efficiency every time he 
could cut time and get the men to do so much more work. The result 
was, instead of taking honest time, they would look and see what your 
record was last year, and maybe boost a little more for the last model. 

Mr. PmE. You both were playing tricks, and he won. 
The VICE CHAIBHAN. You mean the next day you couldn't go as slow 

as you went the first day ¥ 
Mr. TuOlllAS. The next day I couldn't go as fast as what the com

pany claimed I had gone the day before, but I actually knew I hadn't 
gone that fast. 

In other words, before the depression even began automobile pro
duction was carried on with every scientific method for squeezing 
a maximum quantity of work per hOUT from the individual worker. 
J ohs were broken down and timed to the fraction of a second. Men 
were offered bonuses to exoeed the production on the rates established 
by time study men. When these levels had been surpassed the new 
attainments were 8CCel?ted as normal, and intense pTe$Ure was ap
plied for higher and higher records of output. With the coming of 
the depression the universal testimony of the auto workers is that 
speed.up increased beyond the powers of human endurance. 

Quoting again from the N. R. A. report of 1935: 
Tbe only reason that It (speed-up) can exist as at present is because of the 

huge 8,'allable supply of labor through which 88 one man talls by the way
side. another Is there to take his place. 

"If you don't like this job there are thousands outside the gate 
who do." That was management's stock reply to every grievance 
aud admonition to everyone who fell behind the frantic pace of the 
assembly line. 

Hounded by foremen, supervisors, and time study men workers 
"turned out production" WIth no regard to standards of health or' 
safety. Miserable as job conditions may have been, they were less 
miserable than the chronic disaster of an auto worker's lif&-unem
ployment. Although tl,e N. R. A. brought a sli~ht upward revision 
of wage rates, those gains according to the testimony of thousands 
of auto workers were nullified by the exactions of this increasing 
speed-up. 

Summing up workers' testimony on this development during 1933 
and 1934, the N. R. A. report states: 

Everywhere workers lodiea.ted that they were being forced to work harder 
and harder to put out more products iD the same amount of time. and with 
less workers doing the job. There was a tendency to excuse the automoblle 
manufacturers for lack of steady work. ''That Is caused by market condl· 
tions." But when It comes to Increasing their work loads they are vigorous 
in denouncing the management as slave drivers and worse. H there Is aDY 
one cause for a conflagration in the automobile Industry. it is this one. 

It would be untrue to say that since the organization of the 
U. A. W. speed-up has been absolutely eliminated from the automo
bile industry. Auto workers are producing even yet on levels above 
those of most industrial workers in this oountry. But the more 
vicious features of the speed-up system have been eliminated in the 
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or~anized plants at least. Warkers are no longer subject to dis
nussal at the whim of a foreman or company spy. Unfair produc
tion standards are negotiated with management and in most cases 
eased down. The viClous piece. work system has been eliminated 
from many plants. "Slave driving" has been replaced by collective 
bargaining, and an industrial dictatorship has given away to the 
recognition of human rights. 

Only in the unorgamzed plants does the speed-up system still 
prevail. 

SPEED-UP AND OLDER WORKER 

Before the coming of the union, few men over 40 could be found 
on assembly lines or basic production J' obs in automobile plants. 
Most operations had been simplified an specialized until they re
qnired no experienced skill for satisfactory production. It is alleged 
that in the Ford plant 43 percent of the workers require 1 day to 
learn their jobs, 36 percent up to 8 days, 6 percent up to 2 weeks, 
14 percent from a month to a year, and only 1 percent more than a 
year. 

Mr. PIDl. What is thEl basis of that? Have you any idea who 
made that statement! 

Mr. THOMAS. We have--whether Ford recognizes it or not-a 
local union in the Ford plant, and this is from our people who belong 
to our union in the Ford plant. 

Mr. PIKE. That is, workers in the plant believe that is about true. 
Mr. THOMAS. Yes. 
The YIOE CHAIRMAN. Is the dift'erence in the time to learn how to 

do- that work, due to the difference in the ability of the individual 
to learn or the difference in the difficulty of the work to be done! 

Mr. THOMAS. It mil$ht be both. This means that experience and 
skill are relatively mmor assets in a modern auto plant. Instead 
the ability to endure incredible demands upon nerve and muscle are 
wanted-not patient craftsmanship. 

Some of these older workers fuid places on the few skilled jobs 
remaining in the auto plants. Others are relegated to sweeping floors 
or running elevators. But the vast majority are simply laid off 
and allowed to shift for themselves. 

Says the N. R. A. report: 
The most tragiC! situation In the industry was revealed to us through the 

testimony of the older workers. They had service records of 10. 15, 20, SO, 
years, often In one plant and occasionally in ODe department of a plant. 
Always their story was the same. After mtmy years' service with less 10yo. 
than anybody else there came a time (often in the early years of the depres
sion) when they began to be laid 01f early and were taken back only during 
the busiest season ot the year. That happened tor several years and theD 
flnally they did not get back at all. Seldom it ever were they told that they 
were too old. They were merely told that when there was something tor 
them they would be called back. But they were never called back. 

Protection for the worker over 40 through a seniority program has 
been one of the central objectives of the union. The U. A. W.
C. I. O. is proud that it has saved thousands of older workers from 
unemployment and a hopeless dependence on charity at the prime of 
life. However, an adequate social-security program alone will pro
vide salvation for that group of older men who are unable to meet the 
still rigorous demands of automobile production. 
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To deny that this problem of the older worker exists is irre

sponsible folly. Mr. Court claims that-
The automobile industry Increased the proportion of men 45 years or over 

between 1920 and 1980 by 9 percent, according to the U.S. Census. The 
normal expectation, considering tlds rate of growth of the IIJ.dustry during 
thIs period. and using the performance of other industries as a criterion, was 
for a decrease of 7.1 percent in the proportion of these older men. 

The CHAIRMAN. Mr. Thomas, have you made any computation of 
the ages of your members 1 

Mr. THOMAS. No. 
The CHAmMA N. How many members are there in your organiza

tion nowl 
Mr. THOMAS. We have contracts covering some 400,000. There 

is something I would like to explain at this point. In the automobile 
industry as a whole there are peaks and valleys. When a new pro
duction season starts usually their employment goes ul;' to the peak. 
There are thousands of automobile workers in the mdustry who 
only get 2 or 3 months' work out of a year. 

The CHAmMAN. How many personsl 
Mr. THOMAs. I said thousands-I imagine, guessing-I was going 

to take a guess. I would say 15 or 20 percent of the automobile 
workers don't get over 3 months' work out of the year, and I don't 
know that those figures are anywhere near correct. I am just guess
ing by my own experience. 

Dr. ANDElISON. Will you explain that, please' Why is thaU 
Mr. THOMAS. When they bring out a new model, and as the old 

model goes down, salesmen and dealers try to get all their current 
models off the showroom floors as quickly as possible. When they 
start in production on a new model, they try to have their dealers' 
stocks built up to a great height, have their dealers filled up full of 
cars before they announce a new model, which means that there is a 
tremendous amount of work during those 2 or 3 months. After those 
dealers are supplied, then they usually go below normal for about, I 
would say, 8 or 9 months, and then there are about 3 months in the 
industry, as a general rule, in which only the various oldest workers 
in the industry work at all. 

Dr. ANDERSON. You are coming to such seasonality in a moment, 
I know, but according to the testimony of Mr. Ford this morning 
with respect to seasonality, there is a lay-off of a month for a small 
proportion of the total force. 

Mr. THOMAS. Of course, as I heard Mr. Ford this morning, I think 
what he said there is at least 75 percent wrong. I happen to know 
from experience at the Ford Motor Co.-I have been worKing around 
or watching that plant for a long time-there are great peaks and 
valleys where thousands of men are called in and thousands, after a 
short time, are laid off who are never brought back to work. 

Dr. ANDERSON. So the idea of an ll-month working year, even for 
those who are not hardest hit by the yearly model changes, would 
not, according to your observation, be correctl 

Mr. THOMAS. That is right. Anyone coming to Detroit wouldn't 
have to look very far to find, even at peak seasons, thousands of 
automobile workers on the streets, on W. P. A., and every place else. 

Dr. ANDElISON. Do you have any figures in your union respecting 
seasonality in the plants in which your union works' 

Mr. THOMAS. We have. 
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Mr. J. H. WISHART (director of research, U. A. W.-C. I. 0., 
Detroit Mich.). We have a statement on that in 1934. 

Dr. A.;;ER80N. Would it be possible, without too much trouble, 
for your able statistical staff to compile figures on seasonality of 
workers as you know them ¥ 

Mr. WIBRART. I think that can be done. 
The CHAIRMAN. You have not compiled statistics on the average 

age of your members? 
Mr. THOMAS. We have a comparatively young membership. 
The CHAmMAN. That would be a pretty good indication, would it 

not, of the age of automobile workers, the average a?,e of your mem
bers! That would just about tell the story, wouldn tit! 

Mr. THOMAS. That is right. 
The CHAmMAN. Don't you think it mi~ht be a good thing for you 

to do that9 You could probably do It without a great deal of 
difficulty. 

Mr. THOMAS. I think so. According to a Brookings Institution 
report, in 1938-419,7.2 percent are less than 25 years old; from 25 to 
29,16.6 percent; 30 to 34, 18.8 percent; 35 to 39, 17.6 percent; 40 to 44, 
14.8 percent; 45 to 49, 11.8 percent; 50 to 54, 7.4 percent. 

The CHAmMAN. That is about equal to the first group you men-
tioned, isn't it! . 

Mr. THOMAS. Yes. From 55 to 59, 3.5 percent; 60 and over, 2.3 
percent. 

The CHAmMAN. What is the authority for those figures! 
Mr. THOMAS. That is written by William Herndon McPherson, 

LaoO'l' Relationa Vn the A'/JJ;07/Woue lnilusf7r'lJ. This is compiled for 
the Manufacturers' Association. 

The CHAmMAN. Does he state, on the page from which you read, 
the source of his figures! 

Mr. THOMAS (reading) : 
Estimated by the Automobile Manufactures' Association, based on a 10 percent 

sample of employees of member firms. 

The CHAIRMAN. Do you have any reason to believe that that is 
inaccurate i 

Mr. THOMA~. I just don't know. 
The CHAIRMAN. You would assume that it is fairly accurate I 
Mr. THOMAS. It is fairly accurate, I think. Ford, of course, doesn't 

belong to the Automobile Manufacturers' Association. 
Dr. ANDERBON. Mr. Thomas, figures of that kind, standing by thcm

selves, haven't very much comparative value. I presume you treated 
of the topic of older and younger workers in your paper. 

Mr. THOMAS. Yes; I have already mentioned as I went through 
here that we are having absolutely no difficulty in the organized 
plants today. In ev~ry cont~act we have, w~ have seniority provi
sions, and we are haVIng no dIfficulty at all WIth aged workers. 

The CHAmMAN. What are those provisions' 
Mr. THOMAS. It is occupational seniority, and a man can't bump 

another man off his job, regardless of how old he is. 
The CHAmMAN. Just on account of age, regardless of how old he 

get\{~. THOMAS. That is right. We protect his job, no matter how old 
The CHAmMAN. Suppose his productivity falls off! 
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Mr. THOMAS. In an automobile company there is always a place 
where a man call be used no matter how old he is. For instance, in 
the Chrysler Corporation they have one department of old men; in 
the Dodge plant in Detroit there are men there who are working 
who are extremely old. I went through there the other day. One 
man was fOrl!lerly a superintendent of a plant, some 76 yea~ ol?- now, 
who is working on a bench there. It happens that at this tune he 
belongs to the union. He had a grievance and we took up the 
grievance for him. They call it the old men's department, and they 
have work there which they are capable of doing. 

EFF~ OF SHORTENED HOURS ON PRODUcmvrrr 

The CHAIRMAN. In the earlier days of the labor movement it was, 
I think, pretty well demonstrated that shortening the hours of labor 
tended to increase the productivity of the worker. 

Mr. THoMAS. That is right. 
The CHAIRMAN. When instead of working 10 or 12 hours a day 

the worker was required to labor only 8 hours a day, he did a better 
job for his employer and he was a better citizen,too, because his 
health was better. That is correct, is it not ¥ 

Mr. THOMAS. I wouldn't say that he had done a better job. The 
average automobile manufacturer-when you are working in there, 
it is pretty hard for an employee to do a better or worse Job. 

The CHAIRMAN. I wasn't talking about the automobile manufac
turer in presenting that question. I was talking about the history 
of the labor movement. 

Mr. THOMAS. That is true; yes. 
The CHAIRMAN. That was true, was it not! Now then, what is 

your impression of the result upon productivity of these activities of 
the union which you are describing! 

Mr. ThOMAS. Well, I don't thiilk there is any question that we 
have less productivity, because we have lessened the speed-up. 

The CHURMAN. But you feel that you compensate for that in the 
condition of the worker, is that correct! . 

Mr. THOMAS. That is right. 
The CH,mM"N. How much have you lessened productivity! 
Mr. THOMAS. I would doubt very much that it would be over (in 

the industry as a whole) 5 or 10 percent. Ten percent would be a 
large figure, in my estimation. 

The CHAIRMAN. That productivity, thus reduced 5 or 10 percent, 
compares with the productivity of 5 or 7 years ago in what way! 

Mr. THOMAS. I think there is a big fatigue factor. When men 
worked 10 or 12 hours a day there was a big fatigue factor, and 
when they went to 8 hours a day, many manufacturers got out the 
same production-and this is not taking technological improvements 
into account at all. The Ford Motor Co. especially was able to get 
out the same amount of production in 8 hours that they had formerly 
done in lon~r hours. In the organized 'plants, I don't think we have 
cut productIvity any, in comparIson with the hourly productivity of 
a 12-hour day, for Instance. 

The CHAIRMAN. In other words, the elimination of the fatigue 
fllctor does not decrease productivity. 

Mr. THOMAS. That is right. 
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The CH_mY"N. What is it that has decreased productivity! 
Mr. THOMAS. Well, the .organization. 
The CKAIRlIIAN. I mean what requirement of the organization

what practice that you now require f 
Mr. THOMAS. If a member of ours is working on a job and he 

feels so fatigued that he can't keep up with that job any longer, 
he places a grievance. 

The CH-mM-X. It is the elimination of the speed-u'l" then. 
Mr. THOlllAB. That is right. It is the elimination 0 the extreme 

speed-up. There are still speed-ups/ but it is extreme speed-up. 
The CH_mMAX. Speed-up of such a character that it becOmes a 

grievance which can be presented to the proper committee and 
argued out. 

Mr. THOMAS. That is right. 
The CHURMAl\J. So that the elimination of the fatigue factor of itself 

does not decrease productivity, but the elimination of excessive speed
up does. 

Mr. THolllAB. That is right; yes. 
Mr. HnmrOHS. As a matter of practice, have most of those griev

ances risen in connection with standards that have already been in 
practice, or have they originated when the speed has been further 
increased! " 

Mr. THOMAS. We have very few. We have some, but the pro
l'ortion is very small on jobs, as you .say, that have been standard. 
We pretty much generally go along WIth that. . "." 

Mr. HnmrOHS. When you say that productivity has been de
creased, do you mean that you had restrained the increase in pro· 
ductivity, held back the increase! 

Mr. THolllAB. That is right. 
Mr. HnmrOHS. Rather than actually decreased productivity! 
Mr. THOMAS. That is right. Another thing, when I say that, of 

course, there are many times violent disagreements between us and 
the management on where there is a ~peed-up or a slow-down. We 
go into production on a new mode!, for instance. The management 
has figures from a previous year of what amount of work they were 
able to 'produce, but they have made what they consider is a techno-
10gicallIDprovement. Our workers find that it is not a technological 
improvement in many cases; it is a hindrance, so that actually they 
are able to do less work after the improvement is made than before. 

I ran &cross that in several instances in the last lear. The man
agement put fewer spot welds on the floor board 0 a car, which is 
all steel now, than they had the year previously; so they said, "You 
ought to be able to do more of them," but when we went in to nego
tiate on the thing we found that even thou~h they were putting fewer 
welds on, the ones that were left were ID more awkward places, 
so it actually took more time. 

Dr. ANDERSON. Mr. Thomas, has the union ever attempted to re
strict introduction of new technological processes' 

Mr. THolllAB. No. 
Dr. ANDERSON. You accept the introduction, and then attempt to 

control their use' 
Mr. THOMAS. Thnt's right. Well, I don't know; you say "control 

their use." We often get accused of that. When I go out into a 
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plant I tell every member of our union that I want him to give 
management a fair day's work. Now, a fair day's work is a hard 
thin.,. to measure, sometimes. I mean, I don't want any of our people 
8t31l;fu;g around, I want them to work steady, but I don't want 
them to be like race borses, either. 

Dr. ANDERSON. But th~ union is conscious now, as perhaps it hasn't 
been in the p.tSt, that there is a technological productivity increase, 
and are you attempting to reach any understanding with the manage
ment about it I You say the slow-down is part of that. Are there 
..ther ways that IOU attempt to control production I 

Mr. THOMAS- still don't admit that there has been any slow-down. 
I say we have gone to normal. There has been no slow-down. We 
have tried to stop the management's speed-up rather than have a slow
down. In our opinion we don't try, in 3lly way, to hinder technolo~ical 
improvements. In fact, we go along with what perhaps Mr . .l:'ord 
would say, in that we agree with technological improvements, but what 
we ask for is that the savings made with those teclmological improve
ments shonld be shared to a greater extent with the workers. 

Dr. ANoERSON. Is that why yon referred a few moments ago to the 
large net earnings on capital! Do you infer that that is an improper 
sitnation I 

Mr. THOMAS. Yes; I do. 
Dr. ANDERSON. What, in your judgment, should be the prevailing 

situation! 
Mr. THOMAS. I don't think Mr. Ford's money should get any bigger 

return than what I get on mine. . 
Mr. PntE. It doesn't by the record. 
Mr. THOMAS. We wiiI say General Motors, or Chrysler. 

PLAl\'"T INVESTMENT AND PRODUCIIvITr 

Mr. PIKE. There is a I?oint there, I think, that perhaps might be 
made that was perhaps missed. You said that Ford's low earnings are 
very largely due to the fact that he has a very large plant not very 
much used. Isn't it true that both General Motors and Chrysler, also, 
ha"e substantial plant capacity not used to its peak! 

Mr. THOMAS. Not to such a large extent as Ford, because Chrysler's 
and General Motors' production has increased more rapidly in the last 
few years than Ford's has. 

Mr. Pnm There is also another point, Mr. Thomas, that in the auto
m~tive ind'!stry there is a very high speed of production as compared 
With plant IIIvestment, where you can say $1,000,000,000 of investment 
can produce $3,000,000,000 of automobile, or so. So the iml?ortance of 
plant investment to output isn't anywhere near as great as It would be 
in many other lines where you have, say, only $1 of output per dollar of 
invest.ment, or as in the public utilities, where you have $1 of output for 
$6 of mvestment. The burden of fixed interest charges, whether paid 
by the public or whether paid to the bondlIOlder, as in Mr. Ford's case 
paid. to himself as a shareholder, is nowhere near as great on the pro
ductIOn. 

Mr. THOMAS. That is correct. 
M!'. PIKE. So. it is pl .. ~ty diffi:cult for me to see that any great pro

portIOn of the difference III earnlllgs can be due to the differences in the 
plant. 

1244Ul--41-pt.30--13 
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Mr. THOMAS. There is another factor that enters into Mr. Ford's 
case. I am not sure of the figure, I believe I could say honestly that 
Mr. Ford has thousands of service men on his pay roll who put noth
ing into the automobile at all. They are just there; well, in the 
umon we call them "good squads." 

Mr. PIKE. I have heard the expression .. I never knew it meant 
service men. 

Mr. THOMAS. When yOU put thousands of service men on your 
pay roll who have nothmg else to do but to go out and watch other 
workers to see that they don't whisper to each other and that they 
don't talk and that they keep away from other departments, you 
are bound to have a high overhead. 

Again I must accuse Mr. Court of not hitting the nail right on the 
head. According to the Census of Occupations, 17.4 percent of auto 
employees were 45 or over in 1920. In 1930, 19.1 were 45 or over. 
ThiS is an increase in proportion of 9.8 percent. In all manufactur
ing and machine industries 26.2 percent were 45 or over in 1920 and 
29.5 percent in 1930. This is not a 7.1 percent drop in proportion, as 
claimed, but a 12.2 percent increase. Even by 1930, then, before the 
weeding-out process had become most ruthless, more than 1% times 
as many (proportionately) workers 45 years of age or older were 
employed m all industries as in the auto industry Y . 

DISPLACEMENT OF liEN BY MACHINES 

Mr. THOMAS. It is inIpossible at the present time to give any full 
or adequate survey of changes which have been taking place in ma
chInery, techniques, and methods of production generally throughout 
the industry. With tens of thousands of operations involved, this 
subject is one which requires a special analYSIS by a group of trained 
engIneers and economists provided with specific facts on production 
costs. We intend, rather, to give certain examples of changes which 
will indicate general tendencies and illustrate the techmques in
volved. Obviously, the exam~les will not}" themselves prove that 
there has been an over-all displacement 0 labor in the industry. 
Representatives of the manufacturers may well cite changes in ma
chinery and products for the improvement of automobiles which have 
tended to increase the necessary manpower in automobile produc
tion. That there has been over-all displacement of labor is proved 
not by these examples but by the general statistics regarding pro
duction and man-hours of employment which we have already Cited. 

Approaching this question of technological change generally, it 
can oe said that the tendencies pointed out in 1935 by the N. R. A. 
report summarize most of the persent developments in the industry. 
Since 1935 there have been few, if any, basic changes in the method 
of manufacture or machinery. Rather there has been a continuation 
of incessant small changes which individually may have had no 
considerable effect, but which in the aggregate have served to in
tensify tremendously total labor displacement. 

1. The N. R. A. report, for instance, lists the introduction of a 
photoelectric automatIC inspection device used in the inspection of 
wrist pins. This inspection robot was introduced in one of the de
partments of the River Rouge Plant of the Ford Motor Co. in 1935. 
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It resulted in the displacement of 8 out of 10 workers previously 
employed on the inspection job. 

The robot .proved so . satisfactory o~ ~ist:pin inspection tha~ a 
similar machme was deslgned.for applIcatIOn m the camshaft sectIOn 
of the same department. On that job now 4 men are doing the work 
formerly done by 18. 

Mr. PIKE. Do they do as good a job¥ 
Mr. THC!lIlAS. A better job. . 
With thIs background of success, another robot was deslgn~ along 

similar lines to inspect crankshafts weighing 75 pounds each mstead 
of 18 pounds for each camshaft. When this machine is finally 
introduced it is expected that 2 men will be able to do the work 
formerly done by 90 on this job. 

2. The most striking example cited by the N. R. A. report of techno
logical advance was the labOr saving achieved through the introduc
tion of the all-steel automobile body. According to estimates made 
in the report the all-steel body was turned out at a cost of $30 less 
per unit. This was done in spite of heavy costs for steel and new 
equipment. 

Smce 1935 no such revolutionary change has taken place in auto
mobile body making. Rather, there has been the development of more 
satisfactory and efficient machinery reducing the number of stamp
ings necessary for a body and turning out a product requiring much 
less time for finishing and repair. ' 

The CHAIRMAN. I presume that you have no objection to the ma
chine, have you ¥ 

Mr. THOl\lAS. No. 
The CHAIRMAN. Because the statement is frequently made that any

body who presumes to discuss this question of technology and its effect 
upon the human element is necessarily an enemy of the machine. But 
I gather from your testimony here that you and your organization 
recognize that the machine has made a most invaluable contribution 
to society. 

Mr. THOl\lAS. That is right. 
The CHAIRl\lAN. And you are not in any sense, in discussing the 

desirability of better human application, desiring to displace the 
machine! ' 

Mr. THOMAS. No· we don't want to do that. 
The CHAIRMAN. i thought it would be well to bring that out. 
Mr. THOMAS. In this phase of the industr;), the development of 

strip mills in the steel industry has had considerable effect. Sheets 
are now received from the steel mills made exactly to size for the 
stamping out of car bodies. This has eliminated the jobs of scores 
of shear.me~ who previously were required to trim steel sheets to size. 

In pamtmg bodies, considerable changes have been realized within 
the last few years. In one medium-sized plant the substitution of 
synthetic enamel for Duco paint has reduced the number of coats 
from 2 to 1, eliminating sanding operations altogether and dividing 
tl~e number of faint operations in half. This change resulted in the 
dIsplacement 0 250 men in 1 department that I know of. I might 
also add that the manufacturers always say when they make an im
provement like this, "It is better for the customer." But you look 
at any automobile that was painted 3 years ago, and it is a perfectly 
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smooth job. Look at any cheal?er automobile today (the higher
priced automobiles still use Duco) , in any automobile in the cheaper 
Rrice class, roou will find what is called by the manufacturer an 
. 'orange peel' finish. It is very wavy if you look at it very closelYl 
and it is not nearly the smooth glossy finish that the automobile ot 
2 or 3 years ago had on it. 

The CHAIRMAN. To what do you attribute that? 
Mr. THOMAS. Before Duco they put many coats on, nnd they did 

a lot of hand polishing on it to bring out a high luster. With the 
paint they have today they don't need to do that. The luster comes 
out without any rubbing whatsoever, but any spray-painting job 
leaves that orange-peel effect. It is not perfectly smooth and it 
doesn't have any rubbing done on it at all. 

The CHAmMAN. But it is just as durable. 
Mr. THOMAS. It is just as durable. It may be more durable. 
The CHAmMAN. And the appearance is as good? 
Mr. THOMAS. The appearance is not as good. 
The CHAmMAN. Except for this orange-peel appearance. That is 

the only defect! 
Mr. THOMAS. That is right. Any automobile manufactw'tlr him

self will admit that. 
The CHAmMAN. And it is a cheaper finish, is it! . 
Mr. THOMAS. Oh, much cheaper, because they do away with over 

half the employees in putting it on. 
The introduction on this same job of an automatic paint sprayer 

in place of the dip method formerly used has eliminated approxi
mately 90 men. This is in another department. 

3. Constant changes are taking place in the thousands of machines 
used for turning out the various mechanical parts going into the 
construction of an automobile. The types of changes here might be 
listed under three main items: 

(a) Increase in the operations performed by a single machine. 
For instance, in many plants where previously 4 or 5 stamping 
presses were necessary, a multiple press has been introduced. Dies 
are now constructed so that the whole series of stamping operatiollb 
ma>: be done on one machine. i' 

(b) Speed-up of the machine through improved cutting tools. 
The use of diamonds or carbide tips speeded up manr drills, cutters, 
milling machines, bronches, lathes, and other machmes. 

(c) The simplification in operation of machine has made it pos
sible in many cases for a single operator to increase the number of 
machines he can run. 

(d) The introduction of conveyors in handling bodies, parts, en
!tine blocks, and so forth, has gone on consistently throughout the 
mdustry. 

In one flant, for instance, a conveyor system was installed for the 
making 0 car cusluons. Where before a single worker did the com
plete assem~ly, now on the conveyo~ line wO.rkers are assign~d to one 
small part m the whole assembly Job. ThIS has resulted m an in
crease 00' 200 percent in production. Steadily during the past years 
the efficiency of conveyors. has been iJ.lcreased and their use extended 
over wider and WIder sechons of the mdustry. 

The CHAmMAN. Then I would take it as a result of the conditions 
you are now describing, there would necessarily be a displacement of 
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labor unless the market for the increased product which the new 
process is capable of putting out were increased proportionately. 

Mr. THOMAS. That is right. 
Dr. ANDERSON. Just to add- one more question to th>J.t, is it your 

contention that the re8.'!on why we do not see the ab90lute technolog
ical displacement effected in the automotive industry is that very fact 
of still meeting an expanding or large market demand! 

Mr. THOMAS. No; the automohile industry is not at the moment 
expanding. 

Dr. ANDERSON. I said "an expanding or large market demand." 
You can take your choice. 

Mr. THOMAS. I think Mr. Ford was right in one statement he 
made. It was along this line, that if they only put 5,000 parts into 
n. car there probably would be another half of the auto workers who 
wouldn't be working today, because of technological improvements. 
But the fact that there are many more parts is the only reason they 
have been able to stabilize the thing as much as they have. 

Mr. HnouCHS. I think you also mentioned the reduction of hours 
as being a very important factor. 

Mr. THOMAS. That is another fn.ctor; yes. 

PRODUCTION AND EMPWYMENT SINCE 1929 

The CHADlMAN. But the output of the automobile industry is not 
expanding now, is that your statemenU 

Mr. THOMAS. Yes. I think I read a report in the newspaper last 
night by one expert who claimed that last month there were as many 
automobiles built as in any other time in history with the exception 
of 1929, aud it was very close to the figure of 1929, yet there were 
many more people working in the industry in. 1929 than there are 
today. 

The CHAlllMAN. Have you definite figures to show that I 
Mr. THOMAS. I haven't definite figures, only from what I know 

in my own experience in the industry. 
The CHArnMAN. Is there any statistical basis for that statement I 
Mr. THOMAS. I think there is. What I base my estimate on is 

that practically every plant in the automobile industry is employing 
fewer people today. 

The CHAlllMAN. That is a very important statement, if I under
stand you correctly. If 10 years ago the production of automobiles 
was practically the sanIe as it was last month, and the production 
l';lst ~onth waS. a~complished by fewer workers, that would be a very 
slglllficant statistICal fact. 

Mr. THOMAS. I think that could be very easily proved. 
Mr. HINBICHS. You meant, didn't you, Mr. Thomas, that it was 

accomplished with fewer man-hours. Did you also mean a smaller 
total nU!'lber of people on the pay rom 

Mr. 'I HOMAB. Yes.: 
The CHAIRMAN. Will you look into that and furnish us a statement 1 
Dr. ANDEaSON. Mr. Chairman, Mr. Thomas has, in his last table of 

his document, a table showing the story through 1936. Do you have it 
built up beyond '36 to '381 

Mr. WIBHART. We have it for '37 and '38 here. 
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Dr. ANDERSON. It will settle the question immediately. 
Mr. WIBHART. If I may be allowed to read the figures, production 

in 1937 was 92; employment, 107.1. 
The CHAmMAN. Now you are talking in terms of indexes. 
Mr. WISHART. That is right, and we are taking 1929 as 100. In other 

words, in 1937 there were 7.1 percent more workers who had employ
ment for a part of the year than there were in 1929; in 1938 employ
ment was 63.3, with production at 51.8. Naturally the figure is higher 
for this year. My guess is that total employment, the total number 
of workers whose names were on pay rolls in 1939 was perhaps a trifle 
under 1929. • 

The CHAmMAN. And what about the output¥ 
Mr. WIBHART. The production index for 1939 hasn't been worked out 

yet on this basis, so there is not much that can be said. Production 
will be lower than it was in 1929. 

The CHADlMAN. Well, of course, then there is no comparison. The 
statement as you made it is not borne out by these figures. 

Mr. THOMAS. But proportionately I say what I said is true. 
The CHADlMAN. That is still your analysis of the statistics! 
Mr. THOMAS. Yes; that is my best estunate. 
The CHAmMAN. All these economists make a lot of estimates, you 

know. . 
Dr. KBEPs. You certainly agree that the man-hours are much lower. 

Whether or not the number that were reported on pay rolls was lower 
is another question. 

Mr. THOMAS. I think the names on pay rolls are less. 
The CHAmMAN. I think it would be a very important fact to develop 

if it is a fact. 
Dr. ANDERSON. Is it possible for you to get such data ¥ 
Mr. THOMAS. I think it is; yes. 
Dr. ANDERSON. Will you supply it to the committee! 
Mr. WISHART. We hope to provide that. 
Mr. THOMAS. I might say, in talking about these changes, I had 

another experience with technological improvement myself in an 
automobile plant. I happen to be a welder. I have done the plant's 
gas and electric arc weldmg. I got a job in the Cadillac Motor Car 
Co., and was welding rear-me housin/lS by hand, and they paid $1 
apiece for welding those rear-axle housmgs. Their production aver
a~ about 100 per day, which required, obviously, 10 welders. We 
dId 10 housings apiece a day, which we were paid $10 for doing. 
There was an engmeer who worked for the company, and I worked 
with him quite a lot-a Mr. Goodspeed was his name-who developed 
the Goodspeed automatic head for welding. That machine would 
turn out more than enough in a day, with one man operating it, for 
the day's production, and the wages were less than the $10 which 
each one of us originally received. 

The CHAmMAN. That machine was capable of turning out more 
than 100 welded housings! 

Mr. THOMAS. Which formerly the 10 men had turned out. I was 
quite interested in the analysis Mr. Ford made, arll"!'ing that the cost 
of these machines offset the number of people laId off. I can take 
an average mechanic and take this Goodspeed head. Of course, it 
was worth something to the man who invented the thing, but it is 
such a simple affair, and tlIey use only one in a plant, tlIat if any 
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decent mechanic at all couldn't build one in two weeks' time I would 
think he was a pretty poor mechauic. 

Mr. HINRICHS. What happened to you 10 men! Were you given 
other jobs in the Cadillac plant i 

Mr. THOMAS. The 10 of us were given other jobs, yes, but we were 
given less skilled jobs; that is, most of them were. I continued weld
mg there for several years, but mo.st of those 10 men were given less 
skilled jobs. Their wages were cut. Some of them, of course, left, be
cause they thought they had opportunities of finding a job for their 
trade some place else. 

Here are a few more examples of changes along the lines suggested 
ahove which have taken place recently ID the automobile industry. 
In the production of moldings, graining was formerly done by hand. 
This operation was replaced by an automatic graining machine which 
has increased output per man by 400 percent. 

On a press used m the manufacture of clutch release bearing 
springs an air valve was installed, operated by foot, thus enabling 
the operator to increase production by 90 percent. 

On the operation of division channel fabrication in an automotive 
hardware plant a drill press was moved closer to the operator, and 
the table lowered. On this job production was increased from 542 
per hour in 1938 to 794 in 1939. 

The introduction of an automatic polishing machine used for the 
finishing of many parts and accessories occurred in one automobile 
parts plant in 1938. Before a man had been polishing stock on indi
vidual grinding wheels. With the introduction of the polishing 
machine\ production per hour for each man on one typIcal part 
increasea from 100 to 500. 

Automatic machines were installed in 1938 in many plants for the 
milling, reaming, and horin~ of many cylinder blocks. Previously 
this operation had required SIX machines; now the whole job is done 
by one operator on one machine. The job of the operator is to feed 
housings to the machine and move on finished housings as they are 
eiected. 
- Changed methods introduced in one plant in 1939 in the setting 

of tappets in engines has resulted in an increase in the number of 
tappets set per hour by 1 man from 96 to 201. Before tappetS had 
been set hot; that is, engines were running and well warmed up; 
operators had been setting the old-style cap screw tappet and lock
ing them in place. One man did a complete one on one engine and 
then moved on to work on the next. 

Now tappets are set in cold engines as they move between the 
operators on a conveyor. Self· locking tappets are used which are 
supposed to stay set without a lock nut. Tappets set in this manner 
are rel?orted to give less satisfactory operatIOn, but the change has 
been vmdicated by the tremendous savings in labor. 

In ,?ne motor-assembly plant the installation of conveyors for the 
handlIng of car bodies as they are truCked in from body plants has 
resulted in considerable saving in labor. Before bodies had been 
handled on push buggies-that is what the workers call them (they 
are a 8~\t tl'uck) then sto~ed ,until called fo~ on the production line. 
Now WIth the conveyor pICkmg up the bodIes they are produced in 
the proper number of each style and are run directly onto the assem-
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bly line. This has meant the loss of jobs to 25 of the 105 men previ
ously engaged in this work.· 

In one medium-sized automobile plant n whole series of milling 
operations on engine blocks are due for elimination within the next . 
year. A broaching machine costing $750,000 is due for installation. 
One operator using an air hoist will lift the engine block onto a rail 
which will force it through this broaching machine, It is expected 
that the installation of th,S machine will mean doing away with 126 
men in a department now employing 64l. 

These examples, as has been suggested before, represent only a 
fraction of the continuous changes going on in the industry. There 
is no reason to believe that this rate of change will be slowed down 
in the years to come. Every resource and ingenuity of engineering 
skill has been, and is being, applied to this problem of reducing the 
amount of human labor necessary for a given quantity of produc
tion. From discussions with men experienced in the engineermg side 
of the industry it can be said that few major changes either in the 
production or methods are to be expected within the next few years. 

The only basic change is likely to come about through the intro
duction of plastic bodies. Already we are informed that some pro
duction of plastic bodies has been carried on in European automo
bile plants. Although there is some evidence that these new bodies 
have not yet been developed from the point of practical production, 
those familiar with the industry predict their introduction within 10 
years at the outside. The coming of the plastic body would mean a 
tremendous technological displacement through the elimination of 
labor necessary in stamping, painting, and finishing automobile 
bodies. 

REGULARITY OF EMPLOYMENT 

Mr. THOMAS. In listing the blessings which the auto industry has 
achieved for its workers, Mr. Court, whose figures we have had 
occasion to refer to before, mentions stability of employment. He 
says: 

The average record of continuous employment (in the same plant) tor men 
employed In tbe plants of members of the Automobile Manufacturers Associa
tion during 1988 was about 6 years. One-fifth of the men had 10 or more 
years. in one plant. 

Here again Mr. Court is giving the automobile manufacturers 
credit for what the union has accomplished in the face of their 
opposition. Stability of employment through the seniority system 
has been and continues to be Ol1e of the principal objectives of our 
union. However, the U. A. W.-C. I. O. cannot share Mr. Court's 
satisfaction even with present conditions in this phase of the auto 
workers' life 

The average record of continuous employment, as Mr. Court states 
it, does not reflect necessarily year-round employment. It is well 
known that a large proportion of workers whose only employm.nt 
over It long period of years may be in one plant will have only partial 
employment. 

A study made by the United States Department of Llthor, Bureau 
of Labor Statistics, on stability of employment in 1934 states: 

One third of the motor veblcle employees work throughout the year. One
half ot the employees had less than 6 months work. Another quarter worked 
6 to 10 months. 
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With constant fluctuations in [roduction throughout the year there 

are also constant fluctuations 0 employment, as the Department of 
Labor statement indicates. 

Mr. lIrNRICHS. May I make one comment at that point. I don't 
have the figures. I am sure' you are quoting them correctly. As 
you have indicated, those figures relate to employment in an indi
vidual plant; in some instances---n.nd we weren't able in that study 
to determine <).uite how many-the worker may have had employ
ment opportunIty in two plants. The general picture that you give 
of the large volume of short-tinte employment is quite correct. I 
don't want to mininIiz~ your statement, but I would like to make it 
technically quite accurate at that point because those figures have 
been in a good deal of controversy. 

Mr. THOMAS. I would like to say this: You say the worker may 
have had employment in more than one plant. In the automobile 
industry that would be unusual, to say the least. The automobile 
industry strives and they compete with each other. They are all 
trying to beat the otl,er fellow, so ilie result is they all come out 
practlcally at ilie same tinte, and they have ilieir peaks and valleys 
all the same tinte, so it is practically intpossible for an automobile 
worker to work in more than one plant for the duration of a year. 

It should be noted that the Bureau of Labor Statistics study here 
includes salaried employees, who usually work a full 12 months, in 
addition to hourly rated employees. 

Now this is the question you asked awhile ago. 
Organized labor has learned through centuries of ~erience that 

the intent to check or destroy new machinery is plain socIal folly. W~ 
do not stand for artificially mcreased labor reqnirements in the pro
duction of any of America's basic commodities. What we are con
cerned about is that such technological advance should not be entirely 
at the expense of American workers, and the stability of American 
economic society. 

It is our belief that in theJast the benefits of technological int:{lrove
ment have been monopolize by the rulers of our finanCial and mdus
trial systelllS. More efficient production has meant a greater and 
greater accumulation of wealth in the hands of the most powerful. 
This has been accomplished by what appears to be an actual decline 
in the total share of wealth produced going to the employees of in
dustry. We are opposed to this tendency not only because we feel 
that it is unjust. We are opposed to it because we recognize that con
tinued technological advance is impossible wiiliout an adequate mass 
market to consume the products of our new skills. 

We believe in genuine technological progress, based upon and re
SUlting in the greater welfare of the mass of our people. We are 
opposed both to the vicious speed-up system, which has nothing to do 
with genuine technological progress, and to the monopolizatIon by 
the favored few of the benefits flowing from new productive power. 

As the experience of the automobil~ industry shows, technological 
displacement is realized printarily through the failure of markets to 
expand in proportion to an expanding productive capacity. This, ilia 
United Auto Workers feel, is one of the basic causes for ilie unem
nloyment, insecurity, and economic hopelessness of our present tinte. 
We are proud of our contribution to the solution of these problems 
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through the fight for the economic security of our own people. Or
ganized labor does not believ.e that a solution to present-day economic 
problems will be found in the discovery of new and improved products. 
We believe that new and improved products will appear and bring 
industrial prosperity when the buying power of the American people 
as a whole is sufficient to make their production profitable. The ex
perience of the automobile industry would seem to bear this out. 
American prosperity during the 1920's was based on automobiles, but 
automobile sales in turn were based upon the high level of income 
enjoyed bl the American people during the first quarter of this cen
tury. WIthout that high level of income the automobile industry 
would have no more effect in developing our prosperity than it had 
in such countries as England, France, and Germany. In these coun
tries, although technological advance proceeded as rapidly as in 
America, consistently low-mass purchasing power made impossible 
the circulation of new products to the general public. 

The CHAIRMAN. Any further questions, Dr. Anderson' 
Dr. ANDERSON. These figures on Ford production related to pro

ducing capacity will serve to explain the $91,000,000 profit made by 
Ford ill 1929 as well as the $U,ooo,ooo loss marked up by the Ford 
Co.in 1932. It serves to illustrate as well the fact that heavy in
vestments in new machinery sometimes serve to defeat their own pur
pose, that is, the reduction of costs. I wonder if you would accept 
this qualification! although it may not necessarily explain the Fard 
situation. The ollSOlescence of a model and the loss of a market might 
reasonably explain Ford's difficulty, rather than his investment here 
in heavy production machinery that didn't yield. 

Mr. THOMAS. That is another factor that enters into it, I believe; 

ynr. ANDERSON. Would you hold that any machinery is installed by 
a motor maker without having first, from an economic standpoint, 
determined that it will reduce cost ID a particular unit where it is 
to be placed' . 

Mr. WISHART. That is on the assumption of a certain mass produc
tion; yes. 

EFFECr OF MECHANIZATION UPON SK.D.L 

Dr. ANDERSON. I want to refer to a question of Mr. Ford's we had 
before you start.ed this afternoon1 and that is this one of degrading 
of workmen, which seems to be of real importance not only in terms 
of the satisfaction of the workers involved but in terms of purchasing 
power and general social well-being. Beyond what you have stateil 
in this document, what do you think is occurring at the present time 
in the automotive industry' Are workers being degraded to the semi
skilled and unskilled level, or is there increasIng use of skill in the 
automotive industry! 

Mr. THOMAS. In the automobile industry the tendency is more 
toward lower skilled occupations all the time' 

Dr. ANDERSON. Do you see any immediate prospect of full em
ployment in the automotive industry! 

Mr. THOMAS. I don't. 
Dr. ANDERSON. What, in your judgment, is the proportion of un

employed automotive workers, either registered with unions or non-
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union workers, available for labor and seeking work, in proportion to 
the total force i 

Mr. THOMAS. Well, that is pretty hard to estimate, due to the fact 
that in our industry, lIS I said in this statement, a lot of men come 
into the industry from southern States and during the depression 
years have gone back there and we have no way to account for them 
now. If I would give a guess it would certainly be a very, very 
rough guess. 

Dr. ANUERSON. In other words you have had an influx from states 
other than the automotive. states i 

Mr. THOMAS. We are in bad shape today. A lot of them have 
left the state. . 

Dr. ANDERSON. Do you know anythin~ about the circumstances of 
those who left to find employment in theIr home states i 

Mr. THOMAS. No, they can't; lIS far lIS I can learn they keep every 
once in a while coming back to Detroit, trying to get jobs, and I 
have talked to a number and they say it is impossible for them to 
get jobs any place.. 

Dr. ANnERSON. Who were those people who came from other states! 
Were they farmers, or people from the farms i 

Mr. THOMAS. Yes . 
Dr. ANDERSON. And they made---
Mr. THOMAS. They were perhaps sharecroppers and small tenant 

farmers. 
Dr. ANDERSON. This trend toward shorter hours, do you see any 

evidence that that trend is flattening out i Is there any leveling off 
of the hours of employment! 

Mr. THOMAS. In organized shops we have got it pretty much leveled 
off now per day, if that is what you mean. It is pretty much an 
8·hour day now in the industry. 

Dr. ANDERSON. Are you directing any effort toward an annual wage i 
Mr. THOMAS. Well, we are trying in all our negotiations to convince 

management that it would stabilize the industry a lot more if they 
would agree to an annual wage and we also think it would help the 
unemployment situation. We think the automobile manufacturer 
is well able to afford it by establishing a 6-hour day, 30-hour week. 
Of course we haven't been able to sell that to the manufacturer yet. 

Dr. ANDERSON. Well, what are the annual earnings, average annual 
earnings of wage earners in the automotive industry! Let me put 
it this way, is it possible to get figures from your uniou that will 
indicatel by grade of labor, the rates of pay and earnings of workers! 
Do you nave any such data i 

Mr. THOMAS. We could get a large cross section and try to strike 
an average on somethin~, yes, but it would be a very difficult job. 

Mr. ANDERSON. Well, ID your new labor contracts are you turning 
increasing attention to such matters as lay-offs and dismissal pay 
and retirement and other social benefits i . 

Mr. THOMAS. Yes, but that is another thing we have made very 
little progress with at all. The automobile workers have been called 
"dead-end kids" in the labor movement. The. automobile industrial
ists who so many years ran the industry lIS open shops, fight violently 
against any new innovation in the industry, and it is a hard job 
for us to make any progress at all on what we feel would be of any 
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economic benefit to the country at large. They would resist wi.th 
their last dollar, I guess, if it became necessary. The Automoblle 
Manufacturers Association themselves say that in the season of '38 
and '39, the average was $1,328; in '37 and '38 it was $906. 

Dr. ANDERSON. That is average full-time earnings! 
Mr. THOMAS. Yes. No automobile worker-I say no' 95 percent 

of the automobile workers never work a full year. I don't believe 
I ever worked a full year in the 15 years I was in the automobile 
industry, that I recall. 

The CHAllIlIlAN. What was that figure! 
Mr. THOMAS. For the season of 1938 and 1939, $1,328. 
The CHAmMAN. The average! 
Mr. THOMAS. Yes. 
The CHAlRJI[AN. And what does that include in the category of 

work¥ Does it include everybody in the automobile industry 1 
Mr. THOMAS. This is employees. 
The CHAIllJI[AN. Does it include the office employees i 
Mr. THOMAS. Only hourly rate employees, and it doesn't include 

the Ford Motor Co. 
The CHAIRMAN. Now, do you regard that as accurate I 
Mr. THOMAS. I think it would be very close; yes. 
The CHAIRMAN. In other words, the average hourly employee, 

though he doesn't work a full year, earns more than $100 a month 
in the year! 

Mr. THOMAS- In a good year. Of course 1938 was considerably 
lower than that. 

The CHAlIIMAN. This fi~re, then, refers only to a specific year! 
Mr. THOMAS. That is right. 
The CHAIRMAN. And what would you say would be the average 

for the last 10 years i Of course that might be an improper question 
because of course you had the depression years. 

Mr. THOMAS. In these figures here the season of '33 and '34 was 
$749; '34-'35, $1,014; '35-'36, $1,294; '35-'37; $1,399; '37-'38, $906; 
'3S-'39, $1,328. 

The CHAIRMAN. By and large that is a much better record for 
labor than wonld have been possible 15 or 20 years ago, probably, 
isn't i11 

Mr. THOMAS. Yes; but I remember 15 or 20 years ago when living 
costs were considerably lower, too. 

The CHAIRMAN. That is true, but I mean it is true, is it not, that 
there has been a general improvementf 

Mr. THOMAS. There has been in the last several years, as I stated 
in my brief here; in the last several years in which we have had 
organization we have increased wages considerably. 

The CHAmMAN. In other words you don't deny iIlere has been an 
improved condition! 

Mr. TUOMAS. Certainly not. 
. The CHAIRMAN. But contend the improvement isn't sufficient to 
sustain our economic system! 

Mr. TUO.fAS. That is right. 
The CHAmMAN. And it doesn't provide employment for all who 

need jobs! 
Mr. THOMAS. That is right. 
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The CHAIRMAN. You are quoting from this book of the Associa

tion of Autcillobile Manufacturers. Did you also bring this docu
ment to the room' 

Dr. ANlJEnSON. I am responsible for that, Mr. Chairman. I brought 
it the first day and handed it to the committee, the documents that 
were available. This particular document, I might say, is from the 
Automobile Manufacturers Association; the study is considered the 
basic economic study in the field and so far as I know literature of 
this kind it is the most competent job that has been done. 

The CHADlMAN. Well, I note it begins with this sentence from Don 
Quixote, to the effect: "No greater knight errants have sought to 
exorcise the imagined devil in labor-savmg machinery." I suppose 
you have read this document. Is that the tone of it! 

Dr. ANDERsoN. After the first paragraph the economists who wrote 
this document apparently moved into some economic analyses and 
foro-at about the first paragraph. 

],}r. THOMAS. These fi!!Ures I quote here are from a study by the 
Brookings Institution, '~ich they got from the Manufacturers' As-
sociation. . 

The CHAIRMAN. Well, I observe that the author of this pamphlet 
distributed by Dr. Anderson is Mr. Andrew T. Court, an economist 
whom you have quoted, apparently, from time to time. 

Mr. PIKE. Not with ilie highest approval, however. 
The CHAIRMAN. That is what I am getting at. 
Mr. PIKE. He has quoted a good many of those same figures. 
The CHAIllMAN. I am told that Dr. Court is in the room. Would 

it be proper to give him an opportunity to dispute Mr. Thomas i 
Dr. ANDERSoN. I might say, by way of explanation, Mr. Chairman, 

that in these hearings we have made every effort to secure all ilie 
facts available. 

The CHADlMAN. I hope so. 
Dr. ANDERSON. In tl,ese hearings we have tried to get all attend

ing parties into the room for tlle discussion of their particular points 
of view. We early asked the Automobile Manufacturersl Associa.
tion to have a representative speak for them here. As a starting point 
we made an analysis of this document, which was their statement of 
the case. Since Mr. Paul Hoffman, of the Studebaker CO'l could not 
come to testify, they decided not to have a. representatIve at ilie 
hearings, but it was agreed that if any witness should refer to this 
study, we would give them an opportunity to be heard in refutation. 
If Mr. Court is here and would like to be heard now we \fould be gla.d 
to hear him. 

The CHAIllMAN. Is Mr. Court present i 
Mr. CounT. I am present. The questions raised mainly are tech

nical questions between the relative usefulness of the figures from 
various Government departnlents, and I don't think I am prepared 
to comment on that. 

The CHAIRMAN. All I want to say is, Mr. Court if you do ca.re to 
make any stntement, I am sure the committee wouid be very gla.d to 
have you do it at your own convenience. 

Mr. CoURT. Thank you very much. Not at this time. 
The CHAInMAN. Are there any other questions to be asked of Mr. 

Thomas! 
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Mr. HINRlCHS. I indicated earlier that I wanted to make some 
observations with reference to the reference to census figures in the 
Bureau of Labor Statistics figures. There is no essential controversy, 
but I think that a clearer statement of the facts might be helpful 
for the record. The increase from 1929 to 1937 which appears to be 
larger in the Bureau of Labor Statistics series than in the census 
figures, is due to the fact that in 1937 and before we had included 
the steel-making and foundry establishments in the automobile in
dustry, and the 1937 census excluded them from its count of the 
industry. In 1929 those particular parts of the industry were rela
tively unimportant. We normally adjust our classifications to corre
spond with those of the census so that there won't be any difference 
in the two sets of figures. Our figures, however, are compiled pri
marily in order to show month-to-month fluctuations between censUo 
periods, and the reports come to us voluntarily from the various 
manufacturers. 

The automobile industry was apparently unable to furnish us a 
break-down of their employment figures on a monthly basis. It was 
indicated by the census figures and in order to get comparable fig
ures from month to month we have had to carry our figures forward. 
Now there is no question that there is a discrepancy between. the 
two. It doesn't have anything to do with the reliability of one set 
or the other. One merely needs to know the differences in content, 
which in this case affects on the one hand the automobile figures 
and on the other hand the iron and steel figures. 

The CHAmMAN. In other words every statistician will defend his 
estimates! 

Mr. HINRlCHS. Our figures are ~rfectly all right, but the point of 
view for which they are published differs. 

Mr. WISHART. We were not attacking the Bureau of Labor Statis
tics or the Census of Manufactures. We were attacking the com
parison of things fundamentally noncompamble. As you have 
pointed out, the census fi~res and B. L. S. figures cover different 
sections of the industry; smce the B. L. S. has not included the same 
things, of course, there is a discrepancy there which appeared to 
cover up the actual technological displacement which had occurred. 

The CHAffiMAN. If there are no other questions, Mr. Thomas, we 
are very much indebted to you for your presence here and your testi
mony. The committee wiII stand in recess until 10: 30 tomorrow 
maming. 

(Whereupon at 5: 10 p. m. a recess was taken until 10: 30 Thurs
day morning.) 
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THURSDAY, APRIL 11, 1940 

UNITED STATES SENATE, 
TEMPORARY NATIONAL ECONOMIC CoMMITrEE, 

WlUlhingkm, D. O. 
The committee met at 10: 40 a. m., pursuant to adjournment on 

Wednesday, April 10, 1940, in the Caucus Room, Senate Office Build
ing, Senator Joseph C. O'Mahoney Wyoming, presiding. 

Present: Senators O'Mahoney (chairman), and King; Representa
tive Williams; Messrs. O'Connell, Pike, Hinrichs, and Brackett. 

Present also: George E. Bigge, Social Security Board; Frank H. 
Elmore, Jr., Department of Justice, and Dewey Anderson, economic 
consultant to the committee. 

The CHAmMAN. The committee will please come to order. 
Dr. ANDEBSON. We propose today to present two witnesses, both 

familiar with the steel industry, to examine into the problem of 
technology in steel. This morning's witness is Mr. Charles Hook, 
president of the American Rolling Mill Co.; 1 this afternoon's wit
ness, Mr. Philip Murrayhchairman of the Steel Workers' Organizing 
Committee. Mr. Hook as prepared a statement and is now ready 
to testify. 

STATEMENT OF CHARLES R. HOOK, PRESIDENT, THE AMERICAN 
ROLLING Mn.L CO., MIDDLETOWN, omo 

Mr. HOOK. It is not my intention to attempt any theoretical analy
sis of the effects of technological innovations on employment. It 
seems to me, however, that most economists and businessmen are 
agreed that technological improvements tend to stimulate the demand 
for labor, and do not of themselves bring about prolonged periods 
of unemplo~ent. 

I believe It has been thoroughly established that ever since the in
troduction of power machinery, there has been a continuous increase 
in the output per man-hour in industrialized countries. This in
crease in man-hour output, as we all knowhhas been accompanied by 
increased employment, shorter working ours

l 
improved working 

conditions, and an ever-advancing standard of iving. 
It is true that the introduction of a labor-saving device may cause 

some immediate displacement of iitdividual workers. Likewise, 
workers in some trades may be displaced when new products, as was 
true of the automobile, appear upon the market. Such temporary 
dislocations are inevitable in a progressive society, and they need 

1 See Hearings, Parts 19 and 20, for prevIous testimony of Mr. Hook. 
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cause concern only when the displaced workers are unable to find 
other employment without prolonged delay. 

It is my observation as .. businessma.n th .. t the time which must 
elapse before any displaced workers are reabsorbed into other lines 
of work depends upon general business conditions and the relative 
freedom from causes which restrict the free flow of capital. The 
elapsed time is brief when all factors are f .. vorable, as durin~ the 
postwar period of the early 1920's, when employment gained smml
ta.neousIy with many technological .. dvances. 

The elapsed time may be longer when general conditions .. re unf .. · 
vorable as they have been in recent years, but the experience of the 
last century seems to provide no evidence for concluding that tech
nological improvements ca.use permanent unemployment or help to 
bring about prolonged depressions. 

Periods of business depression always give rise to efforts to locate 
the foca.I point of infectIOn. This is not the first time the finger of 
suspicion has been fointed at so-called technologica.I improvements 
as the chief ca.use 0 unemployment. 

The clamor against improvements in manufacturing techniques 
has been raised many times during the past 150 ye .. rs. On such occa
sions the charges have been shown by subsequent events to be un
founded .. nd fallacious. Notwithstanding these lessons of history, 
the old exploded theory, like Ba.nquo's ghost, has come to life agam 
wearing the label of "technological unemployment." 

Actu81ly it is impossible to measure precisely the broad effect of 
the introduction of .. machine upon either employment or output per 
man. Many factors enter into the determin .. tion of ch .. nges in em
ployment and man-hour output. 

Technological innov .. tions relating to blast furnaces and open
hearth processes, mech .. nical a.nd electric .. l equipment, labor-saving 
devices, improvements in supervision, better working conditions, in
centive systems, .. nd so forth, are .. 11 factors which may perma
nently influence cha.nge in output per man-hour. To attribute a 
given increase in output per worker to anyone of these many 
f .. ctors would seem to me highly theoretical and, from a practical 
point of view, impossible to demonstrate with any acceptable degree 
of accuracy. 

Since I regard it as wholly unfeasible to attempt any precise 
measurement of the effect of technological cha.nge on employment, it 
is my intention, following these preliminary remarks, to present for 
the consideration of the committee .. factual record. This record will 
cover chan~ in a large unit of the company with which I am asso
ciated and m which the continuous sheet mill represents the outstand
ing technological improvement. 

For that purpose, I have chosen the period covering the years 1926 
down to 1937, beca.use it was during that period that all hut one of 
the continuous sheet rolling mills were mtroduced into the steel 
industry. 

Following the presentation of data relatinll' to my own compa.ny, 
I shall show comparahle data as to employment in the iron and steel 
industry for, the same period. ~ll these data show conclusively th .. t 
the installatIOn of. contmuous.m!lIs hav~ not reduced, employment. 

With the colwmttee's permISSIon I WIll present tlus factual record 
in considerable detail with charts and tables. 
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FIRST CONTINUOUS SHEET HIlL lNSTALLm IN 1926 

Mr. HooK. Before doing so, I should like to comment briefly on 
some of the striking changes in the steel industry which h.ave t8:ken 
place since the inveution of the continuous sheet rolling mill. Smce 
the first continuous sheet rolling mill was put into operation, 'Xl such 
mills had been installed. by 1937, representing a t?ta~ investment .by 
the industry of approxunately $500,000,000. Buildmg that eqUIp
ment has provided work for thousands of workers in the construction 
and equipment industries. . 

It has been all~d that 85,000 to 90,000 workers have been dis
placed by the contIDuous sheet-mill process. Such a claim is shown 
by an examination of the facts to be wholly without foundation. 

In 1926 a total of 1,264 hand mills for producing hot rolled sheets 
and black plate were in existence. The greatest number of men that 
could have been employed on these mills, on 3-shift operations, would 
have been approximately 43,000, or only about 10 percent of the total 
number of workers employed in the entire iron and steel industry at 
that time. 

Obviously, if all of the hand mills in existence in 1926 had been 
eliminated by the introduction of continuous sheet mills, the total 
number of job displacements could not possibly have been even one
half of 90,000. But actually there are still 750 of those mills in exist
ence with approximately half in operation. That is a reduetion of 
the number of men employed on hand miIls of about 27,000. But for 
the steel industry as a whole we had an actual increase of working 
forces of 117,000 men from 1927 to 1937. Total employment in the 
steel industry increased from 427,000 in 1927 to 544,000 in 1937, ac
cording to fil$ures of the United States census, an increase 'of 27.4 per
cent, while ID the meantime the population increase has been 11.2 
percent accordin/t to the same source. 

Mr. HlIoo-ruCHS. Just one question at that point. You use the phrase 
"27 continuous sheet rolling mills" and then you speak of 1,264 hand 
mills. Are the hand miIls separate enterprises! 

Mr. HOOK. They are the old method, the old sheet miIls which I 
will show in a picture in a few minutes. . 

Mr. HINRICHS. I see j they are separate enterprises and not a part 
of the factory enterprises, WIth 3 or 4 mills. 

Mr. HOOK. No; they are not separate. We make sheets on the 
old steel mill, just as we make sheets on the continuous rolling mill. 

Mr. HINRICHs. And the mill that you refer to as a hand mill is the 
machine, not a factory. 

Mr. HOOK. Oh, no; It is a machine. In other words, we made sheets 
on these old hand mills prior to 1926, or in our case prior to 1924. 
Now then j we introduced to do that same job the continuous sheet 
rolling mi 1. Do I make myself clear! 

Mr. HINRICHS. Quite. , 
Mr. HOOK. Of course it is true that when a continuous sheet mill 

replaces hand mills more jobs are affected than those of the immediate 
~nnd mill crew o! some 8 or 10 men. Other jobs on operations back 
m the plnnt leadmO" up to the hand mill or connected with its main
t .. ~a~lce are affected also. But that does not mean that such jobs are 
ehmmated. In most cuses they are merely changed. 

124491--41--pt.30-----14 
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. Men who were skin passers, shearme!l\ bundler~, oilers, weigh~rs, 
piCkIers, and cranemen on ·the hand mil s are domg the sallle kind 
of work on the continuous mills. I have cited only a few examples. 
There are many more. 

Not only are such jobs held over in the continuous mill operation, 
but in some categories the number of men required is greatly increased. 

Moreover, the continuous mill creates new jobs which do not exist 
in the hand mill. I will name only a few of these, such as bearing 
setters and helpers, welders, recoil operators, and stitcher operators. 

Another factor bearing upon the record of increased employment 
in the steel industy is the significant increase in the production of light 
flat rolled products from 6,327,000 tons in 1926 to 10,793,000 tons in 
1937. That required more workers in the blast furnace, the open 
hearth, and in all finishing, processing, and shipping departments. 
It must also be realized that many new technical, admmistrative, and 
selling jobs have been created by this increased volume of production. 

I am sure that there is unanimous agreement among consumers 
of sheet steel that the improvement in quality and properties of this 
product, resulting from the continuous mill, Iias made possible exten
sive improvements in many widely used consumer artiCles. Notable 
among such improvements are those in the automobile, washing ma
chine, electric and gas range, kitchen cabinet, and refrigerator mdus
tries, all of which have resulted in providing for the consumer a 
a constantly improved product at a steadily reducedlrice. 

ISteel users not only have b~nefited from improve quality, which 
makes for possible lower fabrication cos~ but they have also enjoyed 
the advantage of lower prices as well. J<'rom 1926 to 1939 the aver
age prices of all iron and steel sheets realized by our company declined 
31.1 percent. 

ADVANTAGES TO LABOR FROM CONTINUOUS MILLS 

Mr. HOOK. Advantages from the continuous sheet mill process have 
come to labor in two important ways. . 

First, workers have benefited n-om the lightening o{ their task and 
from the improvement of working conditions in the rolling mills. As 
a former worker in the mills myself, I speak from personal experience 
when I say that the work on the old style hand mill was one of the 
most arduous and difficult of any in the steel industry. The continu
ous mills, wherever they have been installed, have completely elimi
nated all of the difficult and taxing manual phases of work in the 
rolling mill. 

lSecond, workers have benefited from the broadening of markets 
brought about by the continuous sheet mills. Changes m the quality 
and properties of sheets made by the new process are so great as to 
amount practically to the introduction of an entirely new product 
in the steel industry. It is a product which lends itself to uses and 
applications utterly beyond the scope of old style sheets 

Accordingly, workers are employed in the production of large ton
nages of sheet steel for uses wholly nonexistent before the appearance 
of the continuous mill. I could mention, for example, the steel auto 
top, and one-piece auto fenders, each of which is stamped at a single 
operation from a single wide steel sheet. 
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Moreover, since 1926, average earnings of workers in the steel indus

try have increased from 63.6 cents an hour to 84.7 cents an hour, .. 
gain of 32 percent. Meanwhile, there has also been a substantial 
shortening of hours of work. • 

The hot-rolled production of other than light Hat-rolled products 
in the years 1926 to 1937 shows a reduction of 11 percent, or approxi
matelv 3,000,000 tons, while at the same time the light Hat-rolled prod
ucts increased approximately 4,500,000 tons, requiring about 45\000 
men. This number of men is more than was previously employea in 
all of the sheet mills in 1926. It is evident, therefore, that the intro
duction of the continuous rolling mill has not been accompanied by 
a decrease in employment, but on the contrary, since its adoption, the 
number of workers m the steel industry has materially increased. 

Now, Mr. Chairman, with your permission--
The CHAIRMAN (interposing). Now to what do you attribute, Mr. 

Hook, this material increase in the number of workmen! 
Mr. HooK. I am going to show you in the charts that follow, and 

some of the exhibits, one small exhibit that I have here. 
The CHAIRMAN. I see.. 
Before you turn to the charts, it just occurs to me to make this 

comment. I think that in the entire discussion of technological im
provement and its relation to unemployment, there is constant danger 
of misunderstanding of the terms in which people are talking. 

Mr. HooK. That is possible. 
The CHAIRMAN. There is no doubt, I suppose, that there are persons 

who believe and who say that the machine as such is responsible for 
unemployment, but I can't recall an~ person in any responsible posi
tion as having said that in my hearmg, or of saying it in any docu
ment that I have read. 

The question, I think, revolves around the actual fact of labor 
displacement. 

Mr. HooK. That is right. 
The CaAmlllAN. Which apparently is recognized by all industrial 

leaders, and is apparentl~ recognized in your statement. 
Mr. HOOK. No; I thmk I said not displacement-pardon me, 

Senator. 
The CHAIRlIlAN. This is what you say on the first page: 
It is my observation as a business man that the time which must elapse before 

aoy displaced workers are reabsorbed into othE'r lines ot work depends upon 
general business conditions nnd the relative feedom from causes which restrict 
the tree flow of capital. 

Mr. HOOK. Correct. 
The CHAIRMAN. Now that sentence seems to recognize that there 

is such a thing· as displacement of workers. 
Mr. HOOK. TemporR17, because I say until they are reabsorbed. 
The CHAIRMAN. That IS right. And ilie question therefore, revolves 

around the ability of industry as a wh,ole, business as .. whole, not 
merely mechani~al industry but the w~ole economy, to reabsorb per
sons who are dlSplaced, because there IS apparently such a thing as 
displacement of individuals. 

Mr. HOOK. That is possible, but taking it as .. whole-
The CHAIRMAN (interposing). Is it possible or is it a fact! 



16396 CONCENTRATION OF ECONOMIC POWER 

Mr.lIooK. If that individual is displaced, another man is employed, 
maybe 30 miles away. . 

The CHAmMAN. That is right. That is exactly the point--
Mr. HOOK (interposing). Plus another man, probably. 
The CHAlRMAN. That might be very true. That, of course, is the very 

point of impact. The particular person loses a job though anotherl or 2 or 10 jobs may be created somewhere else. And the problem ot 
reabsorbing the displaced worker as set forth in this sentence of yours 
is, as I see It, the heart of this problem. Do you agree with that state· 
ment! 

Mr. HOOK. Well, it is a problem and industry has been making a 
great many studies. For instance, the National Association of Manu
facturers now, Senator, have a committee at work, just as we studied 
the workl'lr over 40 and proved fallacious the general statement, that 
is often made, that industry was not employing the worker over 40. 
And that report shows that in recent years the proportion of men over 
40 are greater than they were in the twenties. 

The CHAllIMAN. And I think it would be proper for me to say here 
that my observation of this whole economic problem throughout this 
study has given me a great deal of encouragement by reason of the 
very obvious effort that is being made by men like yourselves, and by 
organizations like the National Association of Manufacturers) to study 
the very problem that we are studying, and to bring about beneficial 
social results. I think there can be no doubt about that. We are all 
working, as it were, toward the same end. . 

There can be no doubt, either, it seems to me, that the development 
of.technology and the introduction of new devices like your contmuous 
mill, which have· the result of enabling you to produce your sheet at a 
lower price, necessarily results in makmg that sheet available for com
moditIes and other industries for which it was not available at the 
higher price, and thereby tends to open the door of opportunity to 
those who didn't have the open door before. 

Mr. HOOK. Correct. 
The CHAllIMAN. I was curious, however, to ask you whether the re

employment of workers as indicated in your statement, of more work
ers than had been in the industry before, tends to keep your cost up, 
a.nd if it d';le1!n't--wh.ich apparently is not the case from your conclu
SIon-how IS It that WIth mamtenance-of-labor costs you still can reduce 
the price of the commodity Y 

Mr. HOOK. I will show that to you, I think very clearly on the charts, 
Senator. 

Senator KINO. A temporary displacement doesn't mean a perma· 
nent one. Of course that is a question that answers itself. 

Mr. HOOK. No, indeed, Senator. . 
Senator KINO. In other words, when you introduce machinery in 

which you displace A-,_B, and C, perhaps WIth the new machine A would 
be employed and X, r, and Z be employed. 

Mr. HOOK. Correct. 
Senator KINO. So there would be a temporary change or transition 

from one position to another. 
Mr. HOOK. And as I go through this explanation using facts, the 

actual factual records, I think many of the questions that may come to 
your mind, Senator, will be cleared up. 
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The CHAIlWAN. Of course, some of us are looking at this problem 

8S a whole and not from the point of view of a particular industry. 
Unemployment is a major fact that stares us all in the face. Now, 
this unemployment is not by ",ny means all industrial. So,,?-e of it 
is Il"o-ricultural, some of it is professional, and what not. It IS to he 
found in all lines of endeavor. But for years now Congress has been 
trying to make work for persons who apparently are unable to find 
work in normal avenues, and our problem, the problem of the Na
tional Association of Manufacturers, and the Association of Automo
bile Manufacturers, and the problem of Congress, is how to coordinate 
the efforts of all to lift this burden of making work off the Govern
ment which is doing it OulY by piling up debt. 

Mr. HOOK. We agree with you on that, Senator, 100 percent. 

EFFECT OF CONTINUOUS MILLS ON AGE OF WORKERS 

Mr. lliNRJOHS. I would like to come back for just a moment to 
your statement about the possible displacement of a worker here and 
the employment of another worker 30 miles away, or even next door. 
Most of these hand mills were in operation in the early twenties, 
were they not I 

Mr. HOOK. Correct. Some of them still are operating today. 
Mr. HINRJCHS. Some of them still operating. Let's start, for ex

ample, in 1923. You had a fully equipped hand-mill staff with per
sonnel. Minor improvements would p'ossibly reduce the total 
amount of labor that you needed in the mIll, possibly some expansion 
of the mill might require you to add a few workers. By and largel 
however, you had, barring large fluctuation in the total volume 01 
production, relatively steady employment from year to year. 

With that group fully employed in 1923, you would have tended 
to hire the same people in 1924, the same people in 1925, in 1926. 
There were deaths, retirements,accidents, and that sort of thing, so 
that you did have some new hiring, but it is a tendency in any busi
ness enterprise that is fully established, for the average age of the 
\forkers in that establishment to rise from year to year, isn't iU 

Mr. HOOK. Yes; as the individual company gets older, you 
don't--

Mr. H'NlUCHS (interposing). Your workers get older with you. 
Mr. HOOK. Of course. 
Mr. HINRJCHS. Now then, you come along to 1933, 1936, and 1937, 

,md open a new mill. Insofar as the w<lrkers in thIS old hand mill 
are displaced and not provided for in the new mill or transferred 
to the new mill, the workers who were in that hand mill in 1935 are 
" relatively old group as compared with the total working population, 
h~l'ause a very high proportIOn of them were with you back in 1923, 
1920, 1915. 

Mr. HOOK. That's correct. 
Mr. HINRJCH8. When you come to open up a totally new em

ployment opportunity as a business enterprise, you are not normally 
hinn.1!: a straight cross section of the working population. There 
startIng up It new enterprise, you are much more likely to be hiring 
younger workers. Isn't that true ¥ 
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Mr. HOOK. No; that is not necessarily true, Mr. Hinrichs. Let me 
tell you just what did happen, because we don't need to theorize 
about it. The continuous rolling-mill process has eliminated the old 
back-breaking jobs so that in the plant now, the continuous mill, the 
fellow can work to an older age than he could under the old proce&l 
because the old process was so hard, and I hope that I can persuade 
you to come out to Middletown and see this in operation; see the old 
with the new. 

Mr. HnnuCHB. I have seen them, but I recognize that fact. I also 
saw a mill in which a very high proportion of a high-school class 
had been hired. I wasn't theorizing when I spoke about the tendency 
of business, of a new enterprise, to hire younger workers. You will 
find, for example, if you take relatively new industries, as com
pared with relatively older indnstries, in the cen.us fignres, there is 
a very great difference between the average ages in the old industries 
and in the new industries. It may not be applicable to your particu
lar situation, but it is not a theoretical situation; displacement in 
older plants tends to be of an older age group and hiring in new 
plants tends to be of a somewhat younger age group. The equivalents 
that you are setting up iD this process of one worker here and one 
worker there is very often a problem of hiring a man of 45, or put
ting a man of 45 on the labor market again and hiring workers gen
erally 25 to 45 years old (the preferential hiring ages) if you are 
looking forward to an estsblishment that you are going to have oper
ating de novo from year to year. 

Mr. HOOK. You are talking about two different things. For in
stance, you are talking on the one hand about a new enterprise, and 
what we are discussing here is the effect of a new process on those 
who were formerly operating and making the same product by an
other method. Now, they are two different things, and what I am 
saying to you is that thlS new process, having eliminated the old 
back-breaking jobs, has made it possible for these old men to work 
to a longer number of years in the plant than they could have under 
the old process. 

Mr. PIKE. Still in the same enterprise. 
Mr. HOOK. And still in the same enterprise. 
The CHADlMAN. Do you show that in your charts! 
Mr. HooK. Yes. 
The CHAIRMAN. May I say, then, I must apologize to you, Mr. 

Hook, because last night you requested me to permit you to make 
your statement before the questioning, and I was the first to offend. 

Representative WILLIAIII8. I would like to ask a question before you 
leave that. 

Mr. HOOK. I want to do everything I can to eulighten you. 
Representative WILLIAIII8. I see from your statement that the ac

tual employmemt in the steel industry during the 10 years under con
sideration increased 177,000. 

Mr. HOOK. It is 117,000, I think, Mr. Williams. 
Senator KniG. Was that for tlle whole steel industry' 
Representative WILLIAIII8. That was the whole industry, as I under-

stand your ststement. 
Mr. HooK. Of which we are a part-blast furnaces, steel works, and 

rolling mills. 
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Representative WILLIAMS. Df course, that is evidently not true as 

to other industries. 
Mr. HOOK. I am only here giving you the facts with reference to the 

steel industry, but we have a chart at tlle end-by the way, we are 
using Department of Labor figures-which shows the results in man
ufacturing industries as a whole, and I tllink maybe we will answer 
the question that is in your mind, Mr. Williams, at that time. 

Representative WILLIAMS. I wonder'if you have the facts which 
would show the productivity of the industry during those 10 :years, 
as compared with the number of increased employment. What IS the 
relative improvement in productivity during that same period ¥ 

Mr. HOOK. We will show you that very clearly. 
The CHAlRl\£AN. All right, then, Mr. Hook, we will allow you to 

proceed with your charts and we will try not to .interrupt until you 
are finished. , 

Mr. HOOK. It is very difficult, I realize, to get a picture of this thing. 
I only wish I could get the whole committee to come out to Middle
town, so you could study it for 2 or 3 days, and then I think we could 
make it very clear to you. 

Senator KING. Mr. Hook, I was not quite clear from your state
ment, when you stat<ld 117,000 persons were employed in the steel 
industry. Aren't there a lot more than that number em'ployed ¥ 

Mr. HOOK. That is the increase, only the increase durmg that period, 
Senator. 

OPERATION OF OONTINUOUS MILLS AT MIDDLETOWN 

Mr. HOOK. Now, if you have a copy-I hope we had copies for you
of this diagram, because it is difficult eye strain for you to see it from 
here, but you, can look at this and glance down at the diagram that 
is in front of you. ' , 

Dr. ANDEBSON. These are to be exhibits in the record, or are these 
appended to the testinlOny ¥ , 

The CHAll!MAN. Will you be good enough'to see that each is prop
erly numbered as Mr. Hook discusses it. 

Mr. HOOK. I will try to the best of my ability to give you a picture 
of the chart. " 

Dr. ANDEBSON. The exhibit number is 2453. If you can give it a 
name we can identify it as well. 

Mr. HOOK. "Diagram of a complete rolling-mill plant producing 
sheets." , 

(The chart referred to was marked "Exhibit No. 2453" and is on 
file with the committee.) 

Mr. HOOK. The object of this diagram is to show you a complete 
plant. This happens to be a diagram of the American Rolling Mill 
Co.'. Middletown, Ohio, plant showing the various departments of 
the plant, starting with ore and coal, right throu~h to the finished 
product. And we have here a flap, becl'use here IS where the con
tinuous mill was put in. In other words the men who worked OD the 
old hand mills, which are being displaced by the new continuous mill, 
worked in the section outlined on the chart in heavy ink, beginning 
with the third row of drawing. The men that worked in the blast 
furnaces made the pig iron that was taken to the open-hearth fur
naces-we show eight open-hearth steel furnaces, where we take the 
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hot metal, mix it with scrap and limestone, and the product is a steel 
ingot. That steel ingot is taken and heated in what we call the 
soaking pits. In other words, the ingots are put in there to soak 
so that both the outside and the inside of the ingot have the same 
temperature. That is very important, because when the ingot comes 
from the open hearth over to the soaking pit, t.he inside of that 
ingot'is probably in a molten state, and you see we have to let it 
soak so thQ,t the ingot is the same temperature an the way through. 

:rhen that ingot is taken. out of the sOaking pits, and w~ will 
describe the old process first and go through what we caU the slab 
mill or the blooming mill. Under the old process we made a billet, 
we will say 8 by !I or 6 by 6; depending on the size of the sheet bar 
we are going to . make, and then that billet was taken and rolled 
through . what we will 'calI lhe bar miI1, and when we go~ through 
we had, possiblJ{, a sheet bar approximately 110 feet lang, and rang
ing from, say, three-fourths or one-half inch thick up to mayoe 
1'/2 inches !hick, depending. upon the thicknc:ss of the sheet that 
you were gomg to roll out of It. . . . 
. WelI, tlien that long sheet bar-and we will say this is that long 
sheet bar-on emerging from the bar mi 11) was cut. up into pieces .. 
We' call those the sheet bars for the sheet. rurnace. III other words, 
if we were going to roll a sheet 24 inches in width, 'we cut this bar 
26 inches in length, because you have to allow for the scrap on both 
ends. When the sheet is sheared. out you have a pedect. pattern .24 
inehes in width. . . . . 

Then those sheet bars-.-and·you can remember .that when I show 
you a picture here later-were put back and forth- by hand through 
these .old sheet mills. In this plant of the AmericaIt Rolling Mill 
Co. at Middletown there were ~ units with 2 stands each; one is 
eo roughing mill and.om"';s the finishing mill. Lifting. the pair into 
the. pair-heating furnace, lifting them out, putting them on the floor 
plate in front of the roughing mill, swinging those bars ·over from 
the roughinl;\' mill to .thll finishin~' mill, and 'putting them through 
the mill; takmg them off, putting tnem into the furnace, was all done 
by manu"l work, and some of those packs weighed 150 pounds. If 
you ever worked in a rolling mill you will know what that means. 

Thl' CHAffiMAN. This device that you are explaining. the old de
vice, is not dissimilar to the· mills by which <;oppel' wire is rolIed, 
i~ that right¥ 

Mr; HOOK. That is a different mill. . 
The CHAffiMAN. It is a different type, but I say it is not dis

similar.· I hav ... been in copper-wire factorieg out in Montana. 
· . Mr. HooK. The old rolling mills, where they rolled out coppe~ 
· sheets, are not dissimilar, because they had to make the slab and 
work from the slab and roll it through by hand just as we did sheets. 

Tl\en we took these short bars, as I said, and put them through 
these old sheet hand mills, and .when we got through we. had a 
number of sheets. We call that a steel sheet, the green steel sheet. 

· That is finished t~ gage, to the thickness that you want, at this 
point.' . . 

Then those sheets were taken and put through what we call two
high cold mills, simply to flatten them and give them temper. Then 
they were put into annealin'g furnaces to anne.,l them, o. to bring 
the structure back to a proper state so that they can be worked, but 
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bef6re they went in there they went through batch picklers. This 
chart shows the .continuous mill area for .pickling, but in the old 
proCess, with these 22 mills, this area took a smaller space. This 
is the space that the new mill takes, and this represents -approxi
mately the area we needed for annealing under the old process. 
This is the area that we anneal in in the continuous process, so 
that under the continuous process a large number of men were in
creased in this area here, here, and here, to' the finished product. 

Now, that is the old process. 
Now, I want to show you that the new process 'affects directly only 

the ,men who were employed in the area marked out in the cha.J:t 
with a heavy black line. 

Because some people might get an idea that this new continuous 
process affected the workers all over, and it was only in that rollmg
mill department-- • ' ". 

The CHAWMAN (interposing). In order ·that this ma,)' be under
standable in the record, I think we ought to give tlus slip sheet 
another .exhibit -number.. - , 

(The addition' to the chart referred to was marked "Exhibit No. 
2454" and faces p. 16401.) 

Mr. HOOK. Now, in the. continuous process, we use the slabbing 
mill just the same, but, of course, the whole bar mill is. cut out. 
There were very few men on that And we start with a slab· which 
comes through the slab-heating furnace ,and then it goes tllrough 
without stop, right through this series of mills in EXhibit No. 2454, 
say; 12 four-high continuous mills, or 3.or 4 two-high, I!Jld the.balance 
four-high, and emerges at the end, may1;le .1,200 feet -long, rolled up 
like a. big roll of paper. And then that is taken, if it is tCJ be further' 
reduced for . .certain purposes, to what we call the cold-strip mill, 
and in some instances we take the 0.109 .thickness sheet and reduce 
it cold, without any heating at all, in those 3 stands of mills. 

Of course, that is a contmuous process, ;whereas before you had 
iliese 22, which meant 44 tlistinct groups of mills, and her,e you have 
one continuous plant that does all this work and makes, oh, in iliat 
. particnlar plant at least 3 tinles the tonnage that the old plant l11ade 
on those 22 hand mills. 

This was presented simply 00 give you a. picture of the fact that 
this continuous mill only went moo part of the plant, and only 
affected men in part of the plant. . 

Now;..this pictures the old mill. This is what we call a.roughing 
mill. The manJ'ut the bar into, the mill and when he got througli, 
he swung aroun to this mill. It was put in the furnace and heated, 
and here is the roller putting the pack through the old-style mill 
by hand. There is the hot pack on the next mill, lying on ilie legs 
ready to be taken off by the heater. .' 

Mr. HOOK. This shows the backside of the mill, with tpe man who 
had to catch the pack, when it came through, raise it up,' 'push it 
over to the other side, so ilie fellow on the other side could catch 
it, as this other photo shows. So you can se ... the kind of back-
breaking work that they had.' • 

Dr. ANDERSON. That man on the catching, what is he technically 
called! ,., .' '. '. 

M .... HOOK. Catcher, in th. nl<l m;l1o 
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Now, here is a picture showing you the hot-strip mill. It shows 
1, 2, 3, and 4 stands, but there are 8 others down through the plant that 
you can't see. 

Mr. HOOK. This is the cold-strip mill where I told you we would 
take a 12-gage sheet in a coil--see how it is rolled up there like a 
big roll of paper-and start it in one side and bring it out the other, 
a highly finished 22-gage sheet. 

(The photographs referred to were marked "Exhibits Nos. 2455 
to 2459" and are on file with the committee.) 

Mr. HOOK. The table entitled "Continuous Sheet and Wide Strip 
Mill Installations" is simply to show you the 27 installations and 
when they were f1ut into operation; the American Rolling Mill Co. 
is the first one in 1924, and next is the plant of the AmerIcan Roll
ing Mill Co., at Butler, Pa. The middle column of figures gives 
the size, that is, the length of the rolls. The size of sheet that you 
roll on those mills on those length rolls would be approximately 6 
inches narrower than that length. 

The last column shows the annual capacity figures, the average 
gross tons that those mills would probably produce. 

(The table referred to was marked "Exhibit No. 2460" and is 
included in the appendix on p. 17326.) 

Mr. HOOK. The purpose of the table entitled "Estimate of nUmber 
of hand workers employed in industry in hand-mill processes, includ
ing preparatory, rolling, and shearing operations" IS simply to reit
erate what we said in the statement, that in 1926 there were 1,264 
of those old-style mills, and those 1,26! made a production of 6,327,-
8'l4 tons, with 165 tons per worker on sheets and 125 on blackllate, 

• black plate being what we use for tin plate and products 0 that 
kind. The number of workers required to operate the 1,264 mills 
was 42,405. 

(The table referred to was marked "Exhibit No. 2461" and is in
cluded in the appendix on p. 17326.) 

The CHAIRMAN. That is an estimate, you say, Mr. Hook! 
Mr. HOOK. That is pretty accurate, because it is taken from a fig-. 

ure from our own records of what the men actually produced per 
man. 

In 1940 there were 750 of these mills still in existence . 
• The CHAIRMAN. Let me interrupt again. You speak about the es
timated number of workers. That also comes from your own rec
ords! 

Mr. HooK. Yes, sir; and checked with other plants. Where do 
you get that, Mr. Brooks i . 

Mr. EAm. BROOKS (statistician, American Rolling Mill Co). You 
have reference to those in 1926. 

The CHAIRMAN. That is right. 
Mr. BROOKS. Those in 1926 are derived by dividing our average 

production per worker in those units into the total production for 
the industry. . 

The CHAIRMAN. Then the figure is derived by a computation. 
Mr. BROOKS. That is right. 
The CHAIRMAN. And not by a pay· roll check. 
Mr. BROOKS. That is true. Through the integration of producing 

facilities in· the steel industry, SO far as I know there is no separation 
of. employment by department. 



CONCENTRATION OF ECONOMIC POWER 16403 
The CHAIRMAN. How do you determine the average production 

per man! 
Mr. HOOK. That was from our own actual records of what the men 

in the mill produced at that time r.er annum. 
The figure could vary very litt e from that. 
The CHAIRMAN. In other words, we can accept that as substan

tially accurate. 
Mr. HOOK. It is substantially accurate, as accurate as it can be 

figured. If you take 2,000 olf, It wouldn't amount to much. 
Mr. IbNRICBS. Going back to your first diagram, this 165 gross 

tons, this picks the steel up in the sheet furnaces-is that right-and 
carries it forward. 

Mr. HOCK. That is where it is produced, yes. 
Mr. HINRICHS. So that you got---

DISPLACEMENT OF LABOR 

Mr. HOOK (interposing). On that first, that is it. On all the mills 
of that type in the country, in that department, 42,405 men were re
quired, or were at work at that time in 1926. In 1940 as I sax, 
there are 750 still listed. Approximately half of those mills are stIll 
in operation. For instance, on the diagram which you have in front 
of you, we show the continuous mill displacing the old -sty le mills, 
but that actually hasn't happened. We still have in that Middle
town plant about 500 men at work on the old-style mills. Part of 
the work is done on the continuous mills and finished on the old-style 
mill, because there are certain products which we have not yet been 
able to make finally on the continuous mill; that is, on the cold re
duction mill, and that is true in another plant of ours at Zanesville, 
Ohio, where the old process, with some improveInents in the way of 
tables and automatic catchers at the back of the mill-is operating 
pretty much as it did in 1928. It is hand work. So all together, 
we have over a thousand men in all our plants in the American Roll
ing Mill Co. I can give you the exact figure. It is over a thousand 
men still working on old hand mills, 1,036, Mr. Brooks says. 

Now, then, assuming, and this is estimating from the number of 
mills that are still actually operating, we estimate that 27,405--0-no, 
15,000 are still employed in old-style mills, so that the total displace
ment could not have been more than 27,405_ You see, if all those 
other men have been displaced--

Mr. IhNRICHS. (interposing). You speak of those things in opera
tion. This lnst year has been, in the last months, rather exceptionally 
active. Are these roughly half, say, 375 hand mills, operatIng more 
or less continuously or are these essentially, in large part, stand-by 
equipment that comes in at a very busy season! 

Mr. HOOK. The half, I think, are operating regularly, not just 
stand-by. You see, there are a number of compames that have no 
continuous mills at all, that are still operating; for instance, right 
nenr us, the NewP9rt Rolling Mill Co. has 22, I think, or 26 old-style 
mills that are still operating. . 

Mr. IbNRICHS. Some of those mills in the beginning of 1"939 were 
closed down pretty tight, weren't they! 

Mr. HOOK. Not the half that I am talking about. Half of the 
705, and I should say that of course I haveI\'t the record, but I think 
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that a number of the half that we are admitting that are closed down 
permanently, were operating in the last half of 1939. In other words, 
some of the plants who have the continuous mill process weren't 
able to make all the tonnage that they had orders for on their con
tinuous mills, and they supplemented them with their old hand mills 
that had been shut down for several years. 

Mr. HINRICHS. If you see an assured tonnage of that sort ahead, 
you build the necessary continuous mills and close down the substan
tial portion of the balance, don't you! Technically, it is only a lim
ited field that these hand mills that are operating would hold in the 
industry. 

Mr. HOOK. I am perfectly willing to say to you, Mr. Hinrichs, that 
I think eventually all of the hand mills will go out of existence, 
because it is not the economical method to use. When we find out 
how to make these certain products which we still have to make, at 
least partially, on the old hand mills, and we are hard at work on 
that, the old hand mill will go out of existence, and it will all be 
made on the continuous mills. As I say, this was simpl:y to show 
the general statement that the number of men that were saId to have 
been displaced could not have been. 

The CHAIRMAN. I am interested in knowing, Mr. Hook, if you 
have the figures, which perhaps you have later, how many have been 
actually dIsplaced. 

Mr. HOOK. They haven't. We have increased--
The CHAIRMAN (interposing). You say 27,000 could have been dis

placed. That is the maximum that could have been displaced. 
Mr. HOOK. That's right, to date. 
The CHAIRMAN. What .has been the actual displacement in that par-

ticular departmenH 
Mr. HOOK. It has been increased. 
The CHAmMAN. In that department that we are talking aboutY 
Mr. HOOK. Well, not in that department, but I mean for that 

operation, the total number of men that are employed in reducing 
the slab or the billet down to the sheet has been increased. 

The CHAmMAN. You mean-I am not sure I understand yet what 
you mean by that. I had in mind that there was a displacement so 
far as that particular work is concerned, within the sheet that we 
had here, the operations within this sheet. 

Mr. HOOK. No. . 
The CHAmMAN. The continuous rolling process' 
Mr. HOOK. That's ri~ht. I don't know just what it is. Have you 

got that figure' I thmk we have the MIddletown plant. We can 
show it to you exactly. The fact of the matter i&--

The CHAIRMAN (interposing). I got the impression from what has 
been said here that there was a decrease in the number of employees 
within that particular area. 

Mr. HOOK. In that particular department. I think that is true. 
i[ don't know that we have got the exact figures. 

Mr. BROOKS. It is very difficult to work up any figures showing 
the exact amount of displacement which could be applIed to anyone 
mill· in other words, the size of the mill, the lay-out of the mill, and 
cert~in variations in Eroducing methods might influence that. Also, 
the size of the hot mIll unit replaced would influence it. I can give 
you 1101 case example, using this Middletown plant, in rough figures. 
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There were roughly about 1,075 men employed in the area outlined 
there prior to the adoption of the continuous mill. There are roughly 
250 operating men left in that particular area on the mills them
selves, doing actual oJ?erating work. There are other maintenance 
men, of course, in addition to the 250. 

Mr. HOOK. Well, that is just in the old-style hand mill. There are 
500 men in that department still. 

Mr. BROOKS. That's right. 
Mr. HooK. In 1929, as I recollect it, the total employment in that 

particular department was 1,191. 
Mr. BROOKS. Discounting the fact that part of those mills are still 

operating, those two figures would be the relative forces required. 
Mr. HooK. But some of those men have gone over to the strip 

mill, so that the total number of men in that particular plant in the 
old department, plus the continuous mill, probably, how many are 
in the strip mill! 

Mr. BROOKS. That is 250 on the hot and cold strip mill. 
Mr. HOOK. Well, on the hot mill. 
Mr. BROOKS. I don't believe I can tell you off-hand. 
Mr. HOOK. You haven't got it. We give you all those fiO"ures 

broken down, but we are going to give you the plant now as a whole. 
That is what you are interested in, to know whether those men were 
taken care of ID other departments. 

Mr. HnnucHS. Was the cal?acity of the cold sheet mills the same 
as the capacity of the hot strip mill i 

Mr. HOOK. Oh, my, no. Well, I think you didn't catch that. We 
made 20,000 tons a month on the 22 old hand mills, in a pretty good 
month, and we made on the hot strip mill as much as 64,000 tons in 
one month. 

Mr. HtNRICHS. So that in terms of the relationships of capacity 
and labor, in that limited se~ent, the relationship is roughly 1,075 
men who could produce 20,000 tons and 250 men who can produce 
64,000 tons. 

(Representative Williams assumed the chair.) 

PRODUCTION IN AMERICAN ROLLING MILL CO. 

Mr. HOOK. Pardon me; I think you will see that when we come 
along, because we give you the output per man-hour, the change in 
the output per man-hour, which is the thing you are trying to get at. 

Now, in the table entitled "Armco Production" is shown the total 
production of what we call the parent company. That is all of our 
plants. In 1926 the total production was 431,347 tons; in 1937, 1,203,-
736 tons, or an increase of 179 percent between 1926 and 1937. 

(The table referred to was marked "Exhibit No. 2462" and is 
included in the appendix on p. 17327.) 

Mr. HOOK. In sheets alone we produced in 1926,428,996 tons, which 
represented 99.3 percent of the total production of that plant. 

In 1937 we had 1,203,736 tons, of which 1,110,414 were sheets. ,In 
other words, 92.2 percent of the total production was sheets. The 
reason we present that picture to you is to show you that the Amer
ican Rolling Mill Co. is essentially and completely a sheet-producing 
plant. In other words, there are not a lot of other things involved 
ID these figures with respect to the American Rolling Mill Co., and 
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this continuous process has to do with the manufacture of sheets and 
strips only. . 

Now here we have taken out our Butlerl Pa., plant, just to be sure 
that our figures are very conservative anu comparable, covering the 
same plants. In 1926 we had 431,347 tons and 99 percent was sheets. 
Now, we took out the Butler plant because it is a continuous mill plant, 
to throw back the picture into the old parent company; this Butler 
plant we bought in 1927, so we have thrown it out, so that our fie:ures 
would be comparable, and even after throwing it out it stills snows 
that 94.8 percent of our total production was sheets, and the increase 
in tonnage, of course, went from 428,996 to 847,753 in '37, a 97.6 percent 
increase ill those plants that we owned before we took over Butler. 

Mr. HINRICHS. I was wondering why the base period of comparison 
with 1926 was used throughout here; 1937 was a year of very ex
ceptional activity. 

Mr. HOOK. Correct. 
Mr. HINRICHs. 1926 was more nearly average. 
Mr. HOOK. There was ouly one continuous mill operating at that 

time, and that was the American Rollin~ Mill Co.'s mill at Ashland, 
Ky., and all these other mills have come ill since that time. 

Mr. Brooks calls my attention to the fact, and we will show it on 
another chart later on, that the ingot production in these 2 yeats was 
approximately the same--70 percent of capacity. 

Mr. HOOK. Now the table entitled "Distribution of Armco Sheet 
Shipments Between Continuous and Hand Mills" is interesting, to 
show distribution of our shipments as between the hand mills and the 
continuous mills. 

(The table referred to was marked "Exhibit No. 2463" and is in
cluded in the appendix on p. 17327.) 

Mr. HOOK. In 1926, 64.1 percent 01 the production was rolled on the 
old hand mills, whereas in 1937, only 28.2 percent was rolled on the 
old hand mills. Rolled on the continuous mills, in 1926, 35.9 percent; 
in 1937,71.8 percent of the production of Armco. 

Mr. PIKE. But you still rolled in '37 more actual tonnage on your 
hand mills than you did in '26. 

Mr. HOOK. Exactly. 
Now, to show that this displacement is I!"oing on very gradually, in 

any event particularly in our plant, remember that we are entirely a 
sheet plant, but all of that 313,136 tons was partially rolled on the 
continuous mill. The old bar mill is completely eliminated, but even 
with that, you see, we made more tonnage on the old hand mills than 
we did in 1926. 

Mr. HINRlCHS. Finifilied more, or made more 1 
Mr. HOOK. We produced more of these green sheets that I was tell

in~ you about. In that year we made 274,835 tons and here we made 
313,136. That is the finished sheet. 

Mr. HINRICHS. What about 1939Y Would that show the same sort 
of picture' 

Mr. HOOK. In 1939 I think the figure would be approximately the 
same. 

Mr. BROOKS. It would be slightly lower, because our total tonnage 
was lower. 
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Mr. HOOK. We can give you all that, but I hope you will come 

out and spend several days there. 
Mr. HrinuOH8. I shall. 
Mr. HOOK. Of course we are talking about employment, and all 

these things have an effect on the employment. This table, "Armco 
Parent COmpany Employment, Average Number of Employees," 
shows the AmerIcan Rolling Mill Co. employment. The total em
ployment in 1926 was 6,876; in 1937 it was 13,253, or an increase of 
92.7 percent. But again we take out the Butler plant, because you 
may say it is not fair to in.clude it because that IS an entire~y new 
acquisition, so that we go rIght back to the old company baSIS, and 
we have a 51.5 percent mcrease in the average number of employees 
for '37 over '26. 

(The table referred to was marked "Exhibit No. 2464," and is 
included in the ~~;:kdix on p. 17327.) 

Mr. HooK. I . , Mr. WillialllS, that begins to answer some of 
the questions that were in your mind. 

EHPLOYHENT AND EABNINGS 

Mr. HooK. Now let's see what happened to employment wages, 
and hours, in this table "Employment 'V ages, Hours, and Produc
tion, Armco Middletown Plant." 

(The table referred to was marked "Exhibit No. 2465," and is 
included in the appendix on p. 17328.) 

Mr. HOOK. This is a ratber interesting story, we think. In 1926, 
the average number of employees at this Middletown plant that 
produced nothing but sheets, and by the old hand method, was 3,278. 
In 1937 it was 4,327, or an increase of 32 percent. 

Pay roll (wages only)-that is, those who are paid on an hourly 
basis-in '26 was $5,125,208; in 1937, $7,234,256; or an increase of 
41.2 JC>IIrcent. 

Shipments, 221,382 net tons in 1926; in '37, 403,805, or an increase 
of 82.4 percent. 

Now the question comes to your mind, and I had better answer it 
before you ask me, "Well now, is that a fair indication of what 
hapr.ened in the industry i" I have to make an admission which we 
don t like to, and say we did not keep up with the industry, but as 
compared with that particular plant the increase of the industry was 
greater than OUrs. The increase in industry was 82 percent, sheets 
only. 

The man-hours: in 1926, 32.5; in 1937, 19.1, or a reduction in man
hours per net ton of 41.2 percent. Of course we couldn't have ~t 
the reduction in price if we couldn't have decreased the cost which 
you will see later. ' 

Wage cost per net ton is $23.15; in 1937, $17.92, or a reduction of 
22.6 percent. 

Now let's see what happened to earnings of these men. The mini
mum w~ rate in 1928 was 37 cents, in '37, 6212 cents, or a 68.9 
percent mcrease. The average earnings per hour was 69.8 cents in 
'26, and 93.6 cents in 1937, or an increase of 34 percent. 

I was ra0er interested in the question that was asked Mr. Ford 
yesterday (It hasn't anything to do with this) whether, as they had 
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increased the parts that went into the car, the average skill required 
was lowered or increased. -

Well, the introduction of the continuous mill has increased skilled 
labor. In other words, there is a greater need for men of increased 
skill, because we are dealing, for instance, on these continuous strip 
mills, with measurements of split thousandths. When I was out in 
the mills as a worker, we thought a one-sixty-fourth fit was pretty 
good. 

Mr. lliNRICHS. Your skilled workers in your old mills were your 
rollers, were they not. 

Mr. HOOK. Yes; your roller and your heater were the two men par
ticuarly skilled. The other fellows-well, we called them skilled, 
but it was largely knack. You got into the swing of things, but the 
roller was really a skilled man. 

Mr. lliNRICHS. How many rollers would you have had in this 
layout! 

Mr. HOOK. Three times 22. 
Mr. lliNRICHS. So you would have 66 rolle1's. 
Mr. HOOK. Yes. 
Mr. HINRICHS. And at the present time, how many rollers--
Mr. HOOK (interposing). We have 27 at Middletown, in the old 

plant. -
Mr. HINRICHS. But in the new plant, how many men do you have 

to correspond to your own rollers f 
Mr. HOOK. Well, you have a very highly technically developed 

general foreman, and assistants under him, and your maintenance 
men have to be more skilled, and then you have your men aU 
along the line, the roll setters and men that do the various jobs. 
You have an average skill in the continuous mill which is higher 
than the average skill in the old-style mill. 

Mr. HINRICHS. That is} .such skilled men as you have that take the 
place of these 66, have a higher skill now, on the average, than those 
66 rollers! 

Mr. HOOK. Well
j 

no; I wouldn't say of those 66 rollers, because 
they were very skil ed men. That was a real job. 

Mr. HINRICHs. How many men do you have in this mill here [ex
hibit 2453] who are highly skilled workers¥ There were 66 rollers 
in the old process who were a highly skilled group. How many 
people corres!)Ond to them in the new continuous mill ! 

Mr. HOOK. Every man in that continuous mill is a skilled worker 
now. I would have to have the force report here, and again, if you 
come outh:we "!"ill show you those fellows at work, and then you can 
see p:et t IS pIcture. 

Acting Chairman WILLIAMS. Is that average earning per hour 
shown at 34 percent, largely due to the increased numher of skilled 
workmen that you have acquired on account of this new process! 

Mr. HOOK. That has had an influence. That isn't entirely the 
case; for instance, when we went to the shorter workweek, we in
creased the average rate per hour, of course, to take care of that 
change over, but in part, it is due to a higher average skill. 

Mr. Brooks calls my attention to the fact that under the old opera
tion we couldn't have sustained, wouldn't have stood for a labor cost 
of that kind. We couldn't have got enough for the sheets. 
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Mr. HlNRICHs. Part of that increase in average hourly earnings 
represeuts a decrease in the proportion of common laborers in your 
force at the present time, doesn't it! 

Mr. HOOK. Oh, the common -laborer in the mill today is almost 
eliminated. It is a very small proportion, and when I was in the 
mill, it was a very largelroportlOn. 

Mr. lhNRICH8. A thir to two-fifths¥ 
Mr. HOOK. I would hate to make an estimate. I would be guessing 

at it, but we could get that together. 
Mr. HINRIOHS. But it was very high, and now it is virtually 

limited ¥ 
Mr. HOOK. Years ago it was a very large proportion of the men. 
Mr. HrNRICHS. Even in 1926 Y 
Mr. HOOK. Of course, by that time, the number of what we call 

common laborers had been reduced, but v.roportionately in '26, it was 
very much higher than, of course, it is i.n 37 and today. 

We have shown a reduction of 21.8 percent in the average hOUr!< 
per week. The average earnings per week have increased from 
$32.32 in 1926 to $33.88 in '37, or an increase of 3.8 percent. And if 
we adjust for the di1ference in the cost of living to get real earnings, 
the real earnings in 1937 were $38.28 as compared with $30.99, or 
an increase of 23'12 percent. 

Now I think we all ~ee-and I know you do of course-that 
what a man is interested ill is, "What can I buy with a day's work~" 
That is the figure that really counts with him. It isn't the wage 
rate, necessarily, because it doesn't do a man any good to jump from 
$5 a day to $10 a day if he can't buy more of the things that he 
wants to buy and use with the $10 than he could get with the $5. 

ANNUAL EARNINGS OF ARlIIOO WORKERS 

Mr. HINRICHs. He is also interested in what he can buy in the 
year. What about the regularity of employmentY 

Mr. HOOK. I am glad you asked me that question. In other words, 
what was the annual earning of these men Y We will give you that. 
These are our figures, actual. 

The actual average earning of all the men who worked for wages 
in 1926 was $1,681>, and for the industry, $1,627. In 1929, our figure 
was $1,605; in the industry, $1,746. Rather interesting there. We 
had a drop, and the industry went up. 

In 1937, ours was $1,766; the industry, $1,630. In 1938, ours was 
$1,398; the industry, $1,203. In 1939, ours was $1,893, so you can 
see the advance in annual earnings, and we had made no adjustment, 
for instance, for 1939, for the difference in cost of living. That 
would go over $1,900, of course, well over that. 

Dr. ANDERSON. I would like to have you supply for the average 
annual earning of $1,983 in 1939, the average number of employees 
that received that wage. . 

Mr. BROOKS. That is a total company figure. There was an aver-
age of 9,742. 

Mr. HINRICHs. That would compare with 4,327 in 1937. 
Mr. HOOK. That was a single plant. 
Dr. ANDERSON. Let's have something that corresponds to the table. 

What was the average for the Middletown plant at that same time Y 
124491--41--pt.30----15 
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Mr. BROOKS. The average for that rate was 3,335. Now those em 
ployment figures up above include salary as well as hourly labor. 

Dr. ANDERSON. That is total employment in the plant! 
Mr. HOOK. That is total employment, but the figures from ther. 

on down are all wages. 
Dr. ANDERSON. What if you squeezed out the salaried group there t 

What would you have, so as to make it comparable! 
Mr. BROOKS. You would have roughly, I would say, about 3,025 in 

1926, and in 1937, roughly 4,000. That may not be exact. 
Dr. ANDERSON. Would the figure you gave me, 3,335, be correct 

for 19391 
Mr. BROOKS. That is correct. 
Dr. ANDERSON. In other words, a reduction of approximately 700 

men. This gain was made in average annual earnings from $1,766 
to $1,893. The difference was a gaill made at the expense of 700 
workers! 

Mr. HOOK. No; you are dealing with averages. That is not the 
case, Mr. Anderson. For instance, the first three quarters of 1939-
it wasn't until the first of September that we got on that high oper
ating rate in 1939, and the average number of workers was reduced 
as a result of not having as high employment in those periods _when 
we weren't working at the same high rate. The 1937 average rate 
was higher. 

Dr. ANDERsON. What you are saying is that you can't compare 
annual earnings here, on any basis such as we have just discussed, 
with the average number of employees for the years indicated. 

-Mr. HOOK. Tne fact of the matter is that the number of men who 
worked actually got a certain total pay roll, and if you divide that 
total number of men who worked into your total pay roll, you get 
the dollars that they earned. " 

Dr. ANDERSON. The point I was trying to make was whether there 
was a difference in the number of men who worked and enjoyed this 
better circumstance in terms of an annual wage in 1 year as com
pared with another. 

Mr. HOOK. Well, we will furnish you with the exact figures. 
Mr. BROOKS. At the end of 1939 there were approximat&)y 4,000 

people working in that plant, total employment. 
Dr. ANDERSON. Of course year-end figures wouldn't suit the pur

pose either, would they! 
Mr. BROOKS. Not for the determination of an annual wage, they 

would not. 
Mr. HnmICHS. As to the method of computing that annual wage, 

you have divided pay roll by a certain number of employees in 
arriving at it, is that correct' 

Mr. HOOK. That is right. 
Mr. HINRICHs. And what is the average number of employees that 

you have taken! 
Mr. BROOKS. It is the average of the day-to-day employment in 

that plant. 
Mr. HINRICHs. That means in effect, then, that this average pay 

roll that you have is the amount which would be earned bV a man 
who worked 365 days of the year, minus Saturdays and Sundays. 
Is that correct! 
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Mr. BROOKS. No; that is not correct. It is simply the total wages 

divided by the average number of workers employed in the plant 
throughout the entire year. 

Mr. HnnuCHS. I think you ~l find, if you check the arithmetic 
and logic of the thing, that that is effectively the amount which 
would be earned by a man who worked full time. Just by way of 
illustration, I recognize the fact that the figures are not strICtly 
comparable and I mal have made a mistake in arithmetic, but mul
tiplying the figure 0 $33.88 by 52 weeks, my rough calculation is 
$1,762 as against your figure of $1,766. So that these average earn
ings that you are giving are full-time earnings, and irregularity of 
employment-

Mr. BROOKS (interposing). No; the full-time week is 40 hours per 
week. 

Mr. HnnuCHS. Yes. 
Mr. BROOKS. And we only average 36.2. In other words, we did 

not average in that plant the full-time hours per week in the 
industry. 

Mr. HINRICHS. You corrected me at one point. It is not full-time 
in the sense that it is 52 weeks, of 40 hours each. 

Mr. BROOKS. That is correct. 
Mr. HnnuCHS. But it is 52 weeks of work times the average num

ber of hours per week worked by the people in your plant. 
Mr. BROOKS. That is right. 
Mr. HINRICHS. Now that does not give the annual earnings, say, of 

a group of workers who have an irregular employment opportunity, 
to the extent that there is employment for 2 or 3 months and then no 
employment. That fluctuating employment has not entered into your 
average. 

Mr. BROOKS. That has entered in. That may represent the average 
wage of men who worked any place from a week up to the full year. 
It may range from your minimum wage right up to $2.50 to $3 an 
hour. It is the composite of the entire plant and all.the people who 
worked in it. 

Mr. HINRICHs. On an essentially full-time basis. 
Mr. BROOKS. Yes; 36.2 hours per week. 
Mr. HOOK. When we are talking about the question of displaceinent 

of workers, we have got to take into consideration the number of men 
that were employed in the manufacture and the installation, the build
ing of the plant, and the installation of the machinery. Now this 
table, entitled "Expenditures for Construction, Armco Middletown 
Plant," is an exact figure at this Middletown plant. Between '27 and 
'37, when we introduced the continuous mill in that plant we spent 
$20,492,778 actually. In other words, we estimate that the man-years 
of employment amounted to 9,000, or we employed during that time 
8.n 8.verage of 819 men at full time at approximately $7 a day. You 
have got to take that into consideration when you are talking about 
displacement, and, by the way, we did uSe on that construction a num
ber of the men who had formerly worked in the mill when we were 
running the old style full time. . 

(The table referred to was marked "Exhibit No. 2466" and is in
cluded in the appendix on p. 17328.) 

Mr. HINRIOHS. Were those $20,000,000 spent year by year, or did 
the bulk of it come in 8. limited period ¥ 
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Mr. HOOK. The bulk of it came from 1928. Just last year we spent 
$3,500,000 of it. No!' not of that $20,000:000, but we did spend that 
in improving that p ant which doesn't show here-$3,500,000. Be
tween '27 and '37-'-maybe we have got the figures here to give you, 
just how it was spent. 

In the years '27 to '28, inclusive, there were $8,059.950; in '29, 
$1,512,668; and '30, $1,050,000; '31, $280,000; '32, $210,000; '33, $341,
OOOi 1934, $240,000; 1935, $5,427,094; 1936, $471,000; 1937, $1,834,066. 
Ana, of course, when you order machinery, the machinery manufac
turers start back, and they are ordering supplies, and it follows 
through quite a period of time before you pay the bill. 

Mr. HINBICHS. That, of course, is an extremely important source of 
employment and we on this committee have been very much inter
ested ID the role that construction expenditures and capital expendi
tures have played in the maintenance of the level of business activity. 
But essentially those expenditures, as I listened to them, were made ID 
2, or possibly 3, years. The first figure that I recall is a figure of 
roughly $9,500,000, I believei then a figure of $5,400,000; and then a 
figure of something over lI'l,OOO,OOO. The employment that was 
created by this actiVIty was a concentrated employment that occurred 
in those years. From our point of view, looking at the economy as a 
whole, it is a very important source of employment if it is continuous, 
if in 1 year it is being done in Armco, and in another year it is bein/!: 
done in another company, and so forth. 

It isn't that 819 would not be comparable to the figure of 1,075 men 
in your hand mills. Those 1,075, barring business fluctuations, are 
employed more or less continuously. Those 9,000 people work roughly 
n year or two! or at the most 3 years, on an extensive basis. At that 
time the emp oyment was even greater than 9,000. At other times 
Armco's activities-there is no criticism implied-were not giving 
rise to the employment of these particular individuals. They 
couldn't. 

Mr. HOOK. Of course, you are correct to a very large extent, but 
this shows when we paid the bills. Now, as you know, lots of times 
you wait until the installation was complete, you hold back a certain 
amount. It has been going on more gradually than your expendi
ture shows. For instance, in 1935, the order was probably given 
for a lot of it a year before, and the work in those equipment plants 
was going on, and finally concentrated with a lot of bills very sud
denly. If you ask our treasurer, he will tell you about it. 

(Senator O'Mahoney resumed the chair.) 
Mr. HOOK. This table entitled "Armco Average Iron and Steel 

Sheet Selling Prices;" is interesting only in one respect. Of course, 
I discussed the questIOn of price before this committee last November, 
and these same figures were presented to you, except we didn't have 
the 1939 figu.res at that time, naturally. And it is simply presented 
here to show that, starting back when the first continuous mill was 
in operation, you see the bIg jump in the average realized price that 
we received for all th~ sheets-what we received for what we shipped. 
In 1923 it was $100.15, /!,oing right on down, of course, in that very 
depressed period of 1933, and before we had that bi/!, increase in 
WRI!'" cnsts. it got down to approximately $46; in 1937, $64.50; in 
1939, $57.31. 
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(The table referred to was marked "Exhibit No .. 2467" and is in

cluded in the appendix on p. 17328.) 
Mr. HOOK. That very great reduction in the price of the product, 

of course, encourarred the use,.. and is responsible to some extent
we don't claim it ail-for the increased production which we showed 
you before in our Middletown sheet· production plant; is responsible 
for helping to increase the production which we sold, which meant 
more employment for the men in the mills. 

CHANGE IN QUALITY OF STEEL 

Mr. HOOK. In addition to the fact that we gave them the sheet 
at a very much lower price, the interesting thing is the difference in 
quality. For instance, I have here, and I can pick it up with one 
hand, the old Ford fender. Mr. Chairman, when I started~ 

The CHAmMAN (interposing). It is interesting how much of this 
testimony revolves around Ford and the Ford car. 

Mr. HOOK. It does, doesn't it! . 
The CHAIRMAN. Of course, Mr. Ford was the pioneer in the mass· 

production field. _ 
Mr. HOOK. Well, in 1911 and 1912, we started to make what we 

called a high-finish sheet, and when we look at our present·day sheet, 
it was a pretty rough piece of work. I traveled to Detroit a great 
deal during those days trying to help find out what we had to do to 
a sheet to make it useful. We put as high as 16 and 17 coats of 
paint on that sheet in those early days. 

This is the model T Ford fender. I don't know how many coats 
that has on there, but if you could look at that sheet you could see 
right through the paint how imperfect the surface was. Then look 
at this biG" sheet r am going to show you now, which is a modern 
Buick fen'aer sheet. This sheet sold in 1923 for $135 a ton, and for 
t~at sheet last year the market price, if they got the market price-
they didn't always get it, as you know-was $62 a ton. 

The CHAIRMAN. How much larger is that sheet than this! 
Mr. HOOK. This fender is made up of two pieces. 
The CHAIRMAN. But the prices that you are quoting are per-ton 

prices. . 
Mr. HOOK. That is.correct. 
The CHAIRMAN. This modern $62-a-ton sheet is how much better 

than the old sheet i 
Mr. HOOK. Well, Senator, there wasn't any process that the steel 

industry knew anything about, under the old hand·mill I?rocess, by 
which we could produce a sheet to make that part. That IS stamped 
out of one piece, in one operation. I can pick the Ford fender up 
and run all over with it. I can't do it with the new one. 

In other words, if we had attempted to make one like the Buick 
fender in the day of the old one, I don't know whether, because I am 
neither a pressman nor an automobile producer, they could have 
done it, even if they had tried six or seven parts. 

The CHAmMAN. How many parts are in the old one! 
Mr. HOOK. Two in this, and you can see what it is. That is the 

Ford. 



16414 CONCENTRATION OF ECONOMIC POWER 

Now, over here. I h!'ve an old Dodge fender. I could pick. this up 
and run away with It, too: You can see from there, I thmk, the 
weld. That IS probably a repair, but right here is where they were 
joined. Even that fender had to be made out of two pieces, and I 
don't know whether you can see this bulge, Senator, but right here 
there is a kind of bulge which was put into the fender to give it 
strength, and when I was out in the mill trying to develop this bet
ter sheet we ran into trouble. We used to call It "corn meal" struc
ture. In other words, we just couldn't get a surface fine enough, 
smooth. enough, so that the imperfections wouldn't show through on 
three or four operations. We just couldn't have put only two coats of 
Duco on this sheet. You wouldn't have had it. Nobody would have 
run the car. It was a horrible mess. 

The CHAlRMAN. This is most interesting testimony, and it is obvi
ous that we are not going to be able to fuiish in any reasonable time 
now, so if there is no objection I think the committee may recess until 
2: 15 0'clock1• and if you will be good enough to come back this after
noon we will proceed. 

Mr. HOOK. I am delighted. I am at your service. 
The CHAlRMAN. If there is no obj ection, the committee will stand 

in recess until 2: 15. 
(Whereupon, at 12: 15 o'clock, a recess was taken until 2: 15 p. m. 

of the same day.) 
ArI'EBNOON SESSION 

The hearing was resumed at 2: 35 o'clock, upon the expiration of 
the recess, Senator O'Mahoney presiding. 

The CHAIRMAN. The committee will please come to order. You 
may proceed, Mr. Hook. 

Just before we recessed, Mr. Hook, you were illustrating the two 
fenders. One was the old Ford fender. What was the price per ton 
of that sheet of steel? I have forgotten what price you gave. 

Mr. HOOK. Back in 1923, before the continuous mill came into 
existence, that sheet sold fpr $135 a ton. 

The CHAIRMAN. And the present price for the other sheet is $60 
atonY 

Mr. HOOK. $62. 
The CHAIRMAN. Do you know how much steel is now used in 

fenders as compared with the amount in 1923 f 
Mr. HOOK. Well, I can't answer that exactly, Senator. If you look 

at that old fender there, and look at this one, you have to make the 
best estimate you can. I haven't the relative weights. 

The CHAIRMAN. The reason I asked the questIOn is, this noon I 
happened to meet Mr. Kettering, and told him of your interesting 
testimony this morning, and he said, as I recall it, that in his opinion 
the automobiles now use at least twice as much steel as they did in 
1923. 

Mr. HooK. I think that is probably true. We figure about 1,400 
pounds. We have a chart showing that for the automobile industry, 
but it does not show the weight for the car. We have that at home; 
I'm sorry. I tried to think of all the things you might ask for. 

The CHAIRMAN. Oh, yes; that is impossible. 
Mr. HOOK. I will be delighted to send that to you, because we have 

got it. 
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DECLINE IN SHEET STEEL PRICES 

Dr. ANDERSON. Mr. Hook I wanted to ask you a question while 
we are on this topic of the decline of iron and steel selling prices in 
your plant. Would that be rl!presentative of the industry, in your 
mind, or not! 

Mr. HOOK. Yes' for that product. 
Dr. ANDERSON. For ~at particular producU 
Mr. HOOK. Yes; that IS, for sheets. 
Dr. ANDERSON. Let me ask this question, then. Is this to be taken 

as the decline in steel sheet selling prices only I 
Mr. HOOK. That's right. 
Dr. ANDERSON. In other words, you have isolated, out of all the 

products of your plant, steel sheets, and we are comparing identically 
the same product all the way through. 

Mr. HOOK. That's right. 
Dr. ANDERSON. That is not a decline, then, in prices of your 

products, whatever they might be I 
Mr. HOOK. Not the others; but, of course, sheets, as we showed you 

this morning, are over 90 percent, the lowest percentage of anyone 
plant being about 92 percent sheets. 

Dr. ANDERSoN. But we are ouly concerned here with sheets. 
Mr. HOOK. That's right. In other words, the product that is made 

on the continuous mill. ~ 
Mr. O'CoNNELL. May I ask a question there I Speaking generally, 

Mr. Hook, as I recall the testimony in the other hearing we had on 
steel,' a pIcture of the price of steel products generally over a com
parable period would be quite different from that, would it not! 

Mr. HOOK. You are correct. _ 
Mr. O'CoNNELL. There .has been a relatively greater decline in the 

price of sheets than in almost any other steel product I 
Mr. HOOK. Correct. 
Mr. O'CONNELL. To what do you attribute that I 
Mr. HOOK. That is the technological development, the introduction 

of the continuous sheet mill. Not only that, as we tried to say in 
our opening remarks; we don't credit that drop entirely to the in
stallation of this innovation, because management efficiency and other 
things that we tried to enumerate did have a part in that. 

Mr. O'CONNELL. I understood you to indicate this monung that, as 
far as this product is concerned, it was somewhat more responsive to 
price reductions in terms of the volume than some other steel 
prodUCts! 

Mr. HOOK. Decidedly so. 
Mr. O'CONNELL. There has been apparently quite some controversy 

among people who do some thinking on the subject, as to how elastic 
the dem.md for steel is, and from what you say this morning, I 
take it that it is your belief that for this particular steel product 
the demand is to a greater extent responsive to price changes than in 
some of the other steel products. . 

Mr. HOOK. Y es. You see there was technological development with 
respe("t to other products in earlier years, from, say, 1910 to 1920. 
There were developments of the continuous mill for rolling sheet 

1 See Heariop, Part 19. 
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bars. For instance when I started to work in our little plant at 
Middletown we made sheet ):Jars, first on an old two-high break-down 
mill with three-high finishing mill with a lot of passes and the men 
did a lot of very hard physical work. That was supplanted by what 
is known as the continuous Morgan sheet bar mill, and that develop
ment came in, I forget when. Mr. Eppelsheimer, perhaps you re-
Dlember. . 

Mr. EpPELSHEIMER. About 1900. 
Mr. HOOK. It was about 1900 that the Morgan Dlill was developed, 

so there was a lot of change in the price of other products, the sheets 
having gone on for many, many years by this old method until we 
found a way of doing it continuously. 

Mr. O'CONNELL. Speaking generally, are sheets ordinarily sold to 
a few large buyers as distinguished from a lot of smaller buyers i 

Mr. HOOK. No; we have a chart showing the distribution of the 
product to the various industries. 

Mr. O'CONNELL. I will be interested in that. 
Dr. ANDERsoN. May I refer, in this matter of prices, to the state

ment that you submitted to the committee, on page 5, the fourth para
graph down, we have this statement: 

Steel users not only have benefited from improved quality which makes for 
possible lower fabrication costs. but they have also enjoyed the advantage ot 
lower prices as well. 

Then you take from 1926 to 1939, "the average price of all iron and 
steel sheets realized by our company declined 31 percent." 

I take it that is this illustration here, and we are dealing with steel 
sheets only. 

Mr. HOOK. That is right. 
In this table, entitled "Iron and steel industry (blast furnaces, 

steel works, and rolling mills) employment, wages, and production," 
we jump from the pure sheet plant and use the American Rolling 
Mill Co. because we developed this continuous process. We make 
practically nothing but sheets. We will see what the effect on the 
entire iron and steel industry has been, because in this chart and 
others I think that will be obvious. 

(The table referred to was marked "Exhibit No. 2468" and is in
eluded in the appendix on p. 17328.) 

Mr. HOOK. Now, we have taken the iron and steel industry, blast 
furnaces, steel works, and rolling mills, and we show employment, 
wages, and ,Production. The reason we use 1925 in this instance and 
'26 before IS because here we are using the United States census 
figures. This is a census year. I thought I had better explain that 
right off the bat. 

The average number of wage earners in '25 was 399,914; in '37, 
502,417, or a 25.6-percent increase, during which time the population, 
ns I noted in my preliDlinary statement, increased 11.2 percent. 

The pay roll, which is wages only, not salaried workers, increased 
from $660,297,150 to $817,777,929, or an increase of 23.8 percent. 

The steel production-this is steel in$!Ots-increased from 45,-
119,113 tons in '25 to 51,599,000 in '37, or a 14.4 percent increase. 

The CHAmMAN .. Mr: Hook, do those figures with respect to pay roll 
and wage earners mdleate that the rate of wages has not increO.sed Y 

Mr. HOOK. We will have that down below, Senator. Down here 
we have the average earnings per hour. 
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The CHAIR~[AN. All right, I will wait until then. 
Mr. HOOK. We will come to that. 

16417 

The man-hours per gross ton of steel-that is all rolled products-
are 23.12 in 1925 and 19.38 in 1937, or a reduction of man-hours per 
gross ton of product of 16.2 percent. 

The labor cost per gross ton of steel increased from $14.68 to $15.85, 
or an increase of 8 percent. 

You remember we showed you that in the sheet mills operating in 
our own plant, with the contmuous process of production, we had a 
decrease In labOT cost per ~ss ton, but takiiig the industry as a 
whole, there was an increase m the labor cost. 

Now, had we not introduced the continuous mills, and had not 
the sheets and strips represented such an important part of this total 
steel production of 51,000,000 there, then this increase would have 
been considerably more. 

The CH.\IRMAN. This is the curious thing that suggests itself to 
my mind. The percentage increase of wages is less than the per
centage increase of the number of wage earners! and yet the labor 
cost per ton has increased. How do you explain mat! 

Mr. HOOK. The shorter hours. You see the average workweek 
III 1925 was 50 hours, whereas in 1937 it was 38 so we nad a reduc
tion in the number of hours that the men worked of 23.6 percent. 
That accounts, too, for a large part, if not all, of the increase here of 
the average number of wage earners. 

The CHAIRMAN. That is, the reduction in the number of hours re
sulted in an increase in the number of wage earners. 

Mr. HOOK. Correct. 
The CHAIRMAN. And do you think that was the cause of practically 

all of the increase in the number of wage ea:rners! 
Mr. HOOK. We have the exact figures. It covers practically all 

of them-not in our case; now we are talking about the industry. 
Dr. ANDERSON. Might I ask a question concerning that labor cost 

per gross ton of steel I What is the source for such a figure! How 
do you get at such a figure! 

Mr. BROOKS. That is simply the steel production and the wage 
figure. 

Dr. ANDERSON. You computed it from the available data thill"e! 
We don't have any source for any such thing as that for the industry. 

Mr. BROOKS. You could take it out of the Biennial Census of Manu
factures. Those figures are shown. 

PROPOSED REDUCTION IN HOURS 

The CHAIRMAN. May I ask, Mr. Hook, how do you look upon the 
suggestion, which is sometimes made, that increased employment could 
be provided by a further reduction of the number of hours which 
each worker would be permitted to work i 

How do you look upon that suggestion ¥ 
Mr. HOOK. Well, I don'/; look on that favorably, because I think 

we have reached a point now where, with an average production
well, say you get 70 percent-in order to keep their earnings up per 
week and per annum you would have to have a considerable increase 
in the wages, in the hourly rate, and I don't--
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The CHAIRMAN (interposing). What is the average week in the 
iron and steel industry now 1 ls it 40 hours! 

Mr. HOOK. Yes; 40 hours. Over and above 40 hours is time and a 
half. 

The CHAIRMAN. So what you are saying to us is that if, for ex· 
ample, the workweek were reduced to 30 hours, such an increase of 
the hourly rate would be needed to enable the worker to obtain the 
same income that he receives for a 40-hour week as to be uneconomic 
as far as the industr'y is concerned. 

Mr. HooK. That IS my opinion, Senator; and I think you would 
1-educe the use of the product upon which they are dependent for 
their work. 

The CHAIRMAN. In what way! 
Mr. HOOK. By increasing the cost to a point where you would be

gin to seriously affect its use. 
The CHAIRMAN. Of course, the 4O-hour week in itself was resisted 

by industry, looking at it as a whole. Every shortening of the 
workday and the workweek has been resisted as this movement has 
gone along from year to year. That is true, isn't iU 

Mr. HOOK. Well, speaking for the steel industry, that was a vol
untary act. 

The CHAIRMAN. Yes in this case; but I am now going back many 
years. In the steel industry at one tme the 12-hour day was rather 
common, was it not! 

Mr. HooK. Yes, indeed. 
The CHAIRMAN. And it was some struggle before that was aban

doned. 
Mr. HOOK. You are correct. 
The CHAIRMAN. Now, what do you think is the minmumworkweek 

that would be economic in the industry i 
Mr. HOOK. I think we have reached the very minimum now, Sena

tor. I think it would be a very serious matter to attempt to go any 
further. 

The CHAIRMAN. Because of the increases in cost that would result 
to the consumer; is that the idea i 

Mr. HOOK. It is bound to do that. 
The CHAIRMAN. And, therefore, in cutting down the market for 

the prodUCt. 
. Mr. HOOK. I think so. I think you would limit the uses in many 
Instances. 

The CHAIRMAN. Do you see any argument against those conclu
sions i Is there another side to it, in other words, as you look at it! 

Mr. HOOK. No; I think I see ouly the side that I am favorable to, 
I am afraid, Senator. 

The CHAIRMAN. I guess that is the way with most of us. 
Mr. HOOK. That is quite a study, though. I appeared before the 

National Industrial Recovery Board when Mr. Clay Williams was 
chairman, Senator, and I think my detailed testimony on the 30-hour 
week is a matter of record some place here in the Government files. 
With the break-down, which I haven't here to substantiate my posi
tion, I think we presented pretty conclusive evidence that it would 
be a very serious mistake to attempt to go to a 30-hour week.' 

, Sp-e l£'mploument Provf.s'om ,,, Oode8 Of Fafr C'ompeUHon. Natlonnl Recovery Admin
Istration, January 31. 11)35, Volume 2, Purt It pp. 767-804. 
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LABOB COSTS FOR STEEL PRODUCI'lON 

Mr. HrNRICHS. Mr. Hook, this morning you indicated that in the 
Armco plant the labor cost fQr sheets in 1926 was about $23.15. I 
presume that the cost ill 1925 would have been about the same i 

Mr. HOOK. Yes. 
Mr. H'NRICHS. Now, the labor cost per gross ton of steel that you 

show on this chart is an average for the entire industry, $14.67. 
Mr. HOOK. That's right. 
Mr. HrNRICHS. Sheets had a very much higher labor cost i 
Mr. HOOK. Pardon i 
Mr. HrNRICIIS. Sheets had a substantially higher labor cost i 
Mr. HOOK. Yes. 
Mr. H'NRICHS. It follows, therefore, with other products which 

had a substantially lower labor cost per ton, which I suppose would 
have been the heavier steel roll products! 

Mr. HOOK. For instance, if you look at your diagram that you have 
in front of you which I used this morning, "Exhibit No. 2453," to show 
a steel plant manufacturing sheets, sheet bar:; stopped before you 
started m the old·style hand mills. 

Mr. HrNRICHS. I am not criticizing the higher price of sheets. I 
am criticizing this lower figure here, in terms of the significance of 
the change from $14.67 to $15.85; during this period between 1925 
and 1937, the composition of the steel products going to make up 
those 45,000,000 and 51,000,000 tons has changed quite drastically. 
Sheets, you indicated this morning, had increased from some 6,000,-
000 to some 10,000,000 tons. Structural steel shapes, on the other 
hand, are less. Steel rails, I believe, would be less. 

Mr. HooK. Yes. 
Mr. lliNRICHS. So that the high-cost items, 9r let me put it the 

other way, the items with a high labor content and high labor costs 
in the steel industry, have been increasing between 1925 and 1937. 

Mr. HOOK. Can I interrupti 
Mr. HrNRICHS. And the low-labor costs and the low-labor·content 

items have been decreasing! 
Mr. HOOK. May I interrupt you just a second! 
Mr. HmIUCHS. Yes. 
Mr. HOOK. This fipre is on steel ingots, which is the beginning 

of the operation belore you begin to roll. These rails and every
thing else are made from that, and this labor cost is based on the 
first beginning of rolling; that is, before you start to roll the steel 
in ts. 

1.1r. HrNRICHS. Your pay-roll figure is the census pay-roll figure, 
I believe! 

Mr. HOOK. That's right. 
Mr. HrNaICHS. The census pay-roll figure covers--
Mr. HOOK (interposing). Everything. 
Mr. H'NR'CHS. The pay rolls in blaSt furnaoes, steel works, and 

rolling mills! 
Mr. HOOK. Correct. 
Mr. HINIUCHS. And would include the l'ay rolls of the final rolling 

process, sheet pay rolls, for example! Your ingot figures are com
parable figures, I presume. I don't remember the figures, but I am 
sure they are. 
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Mr. BROOKS. No, they are not, Mr. Hinrichs. Our labor costs 'per 
ton were based on finished sheets. If we had used ingot productIOn, 
it would have come out lower on both ends. In other words the 
1926 figure would have been lower, and the 1937 figure would have 
been lower, but the relationship would have been somewhat the same. 

Mr. HINRICHS. You mean to say that these labor-cost figures are 
specially weighted by the different rolled products' Let me ask my 
question in another way. If you had had this same proportion of 
heavy-rolled products in 1937, with reference to the 51,000,000, as in 
1925, and the same proportion of light-rolled products, that figure of 
$15.85 would have been smaller than the one that you have there. 
I don't know how much. 

Mr. BROOKS. Yes; it might have been. 
Mr. lIINRrCH8. It would have been! 
Mr. BROOKS. Yes; I believe it is true that.it would have been. 
Mr. lIINRrCH8. Now that same criticism, then, applies to this 23.12 

and 18.38 man-hours. 
Mr. BROOKS. Correct. 
Mr. HINRICHS. Those are the number of man-hours required to 

produce a gross ton of steel, but the steel that you are talking about 
IS of a changing composition. It is a finer product, so that if you 
are trying to report the technological development as it has affected 
man-hours of labor, the figure that you gave this morning of a de
crease from 3271! to 19.1 is a very accurate picture for sheets. 

Mr. BROOKS. Sheets alone. 
Mr. lIINRrCH8. And we don't have the same figure before us now 

for. the steel industry as a whole, or for any other steel product. 
Mr. HOOK. That is correct. You have an indicator. 
Mr. HINRICHS. Rather crude! [Laughter.] 
Dr. ANDERSON. The 'l,uestion that follows naturally from Mr. Hin

richs' question to you IS whether you propose to use this to make a 
comparison of uulike things, this compared with your previous state
ment in the morning, with respect to steel sheets! 

Mr. HOOK. Well, it is the best comparison that you can make with 
the available information that )Tou have. 

Dr. ANoERSON. In other words, at the outset, you'd say it would 
be a very crude comparison. 

Mr. HOOK. Well, maybe we ought to admit that, that it is a crude 
comparison, but it is a comparison, and there has been an increase, and 
of course, if the relationship of the finished products in 1937 is the 
same as the relationship between the various finished products in 
1925, then that is an accurate statement. Now just what the change 
in relationship has been--

Mr. PIKE (interposing). It is not inaccurate to say that the pay 
rolls have gone up I It is not inaccurate insofar as the wages are 
concerned. Some of the deductions from it may be quite inaccurate 
as to the gross ton of steel if the composition has changed a great 
deal, but from the point of view of wage warnings, pay roll, those 
figures are accurate, aren't they, in the steel business' 

Mr. HOOK. My attention is called to the fact that the Brookings 
Institution have used the same basis of figures. 

Dr. ANDERBON. That is true of the Brookings Institution. I have the 
form in that book, but it is definitely dealing with the problem ouly 
of blast furnaces, steel works, and rolling mills. They make it that 
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sort of a tabular display, but they are not trying to make any com
parison between it and over-all, and· any part of the industry that 
might be included in it. 

Mr. HOOK. I'm not trying~ 
Dr. ANDEBSON (interposing). In other words) you are just submit

ting this as an evidence of what is occurring m these things in the 
over-all. 

Mr. HOOK. Yes. The best figures that we could get from Brook
ings Institution, but it shows what has happened m the iron and 
steel industry in 1925 to '37 inclusive. 

Dr. ANDERSON. Let me just make one comment, and ask a question 
that arises from it, if that is what this is supposed to show. You are 
taking 2 years, 1925 and 1937, and making a comparison between 
them, and saying that that is a trend of what has occurred between 
1925 and 1937. Is that right! 

Mr. HOOK. That is correct. 
Dr. ANDERSON. Might I point out that I don't believe any statistical 

procedure would permit you to draw such a conclusion, because you 
have two end pomts only and you cj.on't establish a trend thereby. 
All you have done is compare one year, 1925, and another year, 1937. 

What has occurred between might be quite contrary to anything 
that is displayed in the last column of percentage of change j in the 
table from which you quoted, that is precisely drawn out. If you 
had taken 1938 as your end year, you'd have shown a quite different 
picture, or if you had selected any other base year than 1925, you'd 
have shown a different picture. 

Mr. HooK. Well, you know why we took this period of 1926 to 
1937, in this case, 1935. It is because\ between those periods, the 
contmuous mill came into operation ana it has had its effect. 

Dr. ANI,lEBSON. I tried to make the point earlier, Mr. Hook, that 
what we were dealing with was a single display here, and it wasn't 
purporting to show what did occur in the continuous sheet-mill 
process. In other words, to use this as an evidence of what might 
have occurred in your part of the industry wouldn't be reasonable 
because this course includes it and many other factors. It is an 
inclusive set of data and not one that is detailed enough to permit 
such comparisons. 

Mr. HOOK. Well, it does show the trend within those periods, un
questionably. 

Dr. ANDERSON. As a matter of fact, my point is, Mr. Hook, that 
you can't establish a trend by comparing 2 years. I will give you a 
good example of it. I just happen to have it, because of a piece of 
work that I have done recently. If you take agricultural gainful 
workers in the United States from 1870 to 1930, you estabhsh the 
fact that their number has increased 77 percent. 

But if you spot the intervening censal periods you find that by 
1910 the peak has been reached, and th\1t by 1930 there was an actual 
decline in numbers from 1900. In other words, you had a broken 
trend line. The figure for 1870 was lower than 1930, but it rose from 
1870 to 1910, and then dropped off to 1930. That is a trend j you 
don't compare 1870 and 1930 and think you have a trend, just as you 
don't compare 1925 and 1937 and establish thereby a trend. You 
have to put in every intervening year. Isn't that correct i 
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Mr. HOOK. Let's take this. Let's be really practical. There is no 
question but that is what happened so far as pay roll is concerned, 
so if everything else is out the window the industry did increase its 
pay roll from 1925 to 1937 by 23.8 percent. 

Dr. ANDERsoN. Might I ·just question something at that point. 
Now we will put in different years and see what happened. Based 
on an index.J 1923-25 ~uals 100, 1925 stood at 99, according to the 
Brookings ngures. Th,s is total wages paid. In 1937 the figure 
stood at 122.5. Put the next year in, and you have 1938 standing at 
68, or decidedly below 1925. You would thereby have a decided drop 
in total wages paid if you used 1938. . 

Mr. EPPELSHEIJ\{ER. What page is that ~ 
Dr. ANDERllON. Page 299. 
Mr. HOOK. They weren't comparable in operating rate. Let's put 

in 1939. Maybe we should have put in 1939. We will prepare a 
chart for you and send it back. 

Dr. ANDERSoN. That is right; I think any trends would require 
just such a procedure. 

Mr. HOOK. All right; we will be glad to present and get some 
facts in for 1939. 

The CHAIRMAN. What is the general trend as you know it I Is it 
up or down! 

Mr. HOOK. Wages have been up. We can see that. 
Mr. JiINRICHS. I am sorry; I have just one more question on that 

chart. As I put those figures together there is another figure which 
you could have used here, which was the total number of man-hours 
wo.ked in the industry. You show an increase of roughly 400,000 
to 500,000 workers. Then you show average hours per week on the 
second line of the second half of your chart. 

Mr. HOOK. I think maybe we have those figures; we will see. 
Mr. HINRICHS. Multiplying those two, you get figures of roughly 

2,000,000,000 man-hours per week in 1925, and 1,917,000,000 man
hours-I have my decimal point wrong-in 1937. 

Mr. BROOKS. I have the calculated figures. 
Mr. HINRICHS. Would you include them, please! 
Mr. BROOKS. The man-hours were 1,043,000,000 in 1925, and have 

been reduced to 99 728,000 in '37. 
Mr. JiINRICHS. So that the maintenance of the employment figure 

between 1925 and 1937 depended in very large part upon that de
crease iu hours per week that you show on the bottom of the chart. 

Mr. BROOKS. Yes. But the sheet-producing unit, the American 
Rolling Mill Co., was up in man-hours. That is the point. We are 
talking about technologICal development, and where that technologi
cal development affected a plant making that product, the man
hours went up, and later on you will see some figures here that will, 
I think, enlighten you and you won't worry so much about that 
chart. 

Mr. HOOK. The tahle entitled "Iron and steel industry, increase in 
sheet and tin-'plate production" shows the increase in sheet and tin
plate productIon in the iron and steel industry. lu 1926 the total 
hot-rolled products, 35,495,892; hot-rolled products and sheet and tin 
plate, 29,168,018; or in 1926 there were 6,327,874 tons of sheet and tin 
plate. In 1937 the total hot-rolled products amounted to 36,766,389, 
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R 3.6 percent increase in this period. The hot-rolled products other 
than sheet and tin plate went down to 25,972,079, or a decrease of 11 
percent in the products other than sheets. 

(The table referred to wa~ marked "Exhibit No. 2469" and is 
included in the appendix on p. 17329.) 

Mr. HOOK. The sheet and tinplate alone went up to 10,793,592, or 
an increase of 70.6 ,Percent in the particular end of the industry 
where this technologICal development was introduced. Or there was 
an increase in sheet and tinplnte between those periods of 4,465,718 
gross tons, and we figure thnt that is equal to giving employment to 
45.000 men. 

Now, I think that is very enlightening and gives you--
Dr. ANDERSON (interposmg). Mr. Hook, might I ask you now, if 

you did splice on the successive years\ has that been a continuous 
trend! Increase in sheet and tinplate has been moving up since '37 
as well! 

Mr. HOOK. I don't know whether we have the figures, so I couldn't 
say definitely that that is true. I don't think that progression has 
kept up. 

Dr. ANDERSON. That 10,000,000 tons is not a peak that represents 
that artificially hiah year of '371 

Mr. HOOK. No; ~39 would show about the same as '37. 
Dr. ANDERSON. It has held after that! 
Mr. HOOK. For instance, in our own case I will give you the exact 

figures and I think we ran right along with the mdustry. I don't 
think we are any smarter than the rest of them, and in 1937 our 
shipments were 1,131,000; in '39, 1,033,000, so it kept up pretty 
much the same. 

Dr. ANDERSON. If that is true, then you would say that your part 
of the entire steel industry is even more important today than in 
1937, because the indices for total output have dropped in '38, and 
I suppose the,[ are still down in '39. In other words, this would 
be accentuate by later figures. 

Mr. BROOKS. I can answer your original question. In 1938, which 
is the latest break-down of figures we have, sheets were 35.8 percent 
of the total hot-rolled production, which is a greater percentage, I 
believe, than is shown in '37, when it was 29.4 percent of the total. 

Dr. ANDERSON. SO that is really true; it is increasing. 
Mr. HOOK. It is increasing. 
Dr. ANDERSON. And you would say now that sheets have become a 

predominant factor in the industry, making for whatever pros
perity the industry shows! 

Mr. H;OOK. It is a very important factor in it, that is so, almost 
the dommant factor. 

Mr. HINRICHS. Mr. Hook, you spoke, I think, of an increase of em
ployment of 45,000. Did I hear you correctly! 

Mr. HooK. This 4,465,718 we just estimated is equal to an increase 
of--

Mr. HINRICHB (interposing). Forty-five thousand people! 
Mr. HOOK. Forty-five thousand men all the way throuO'h. 
Mr. HINRICHS. Turning to Exhibit 2461 presented this morninO' 

an estimate. of the number of workers employed in the industry ii; 
the hand-mIll processes, there is a line on it, "Estimated number of 
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workers (sheets), 4,237,847," approximately the same figure that you 
have there---£Iightly smaller; and an estimated employment of 25,682. 

Mr. Hoox. In that department alone. We have taken credit here 
for the employment all the way through in all the departments, not 

jU~HmRICHS (interyosing). This is only in the mill, and stops 
at the strip pickier, which didn't exist, I take it! 

Mr. Hoox. It is right in that group where the continuous mill 
was installed to take place of the old hand mill. 

Mr. HrNRICHS. And this thing includes the process all the way 
through to the railroad car i 

Mr. Hoox. That is, of course, an estimate. . 
Senator KING. Mr. Hook, I would like to ask one question. I 

know that many of the witnesses who come here don't expect all the 
members of the committee to be here all the time, because we have 
other committees. I have been in other committees all day, and I 
am sorry when we don't have the opportunity to be here all the 
time to hsten to you, but we will read all that is said by the witnesses 
who appear. 

I want to ask you whether or not you are familiar with the testi
mony that has been given by Mr. Fairless and other respecting. the 
development, and production, and changes in the steel industry.' 

Mr. Hoox. Fairly so Senator. 
Senator KING. Would you say that your testimony with respect to 

the figures which they gave as to production and employment, and 
so on, are substantially in harmony with those, or materially dif
ferent? 

Mr. Hoox. I should think they ought to coincide. 
Senator KING. I wondered if you made an examination to see 

whether there were any coincidences or any divergences. 
Mr. Hoox_ I think we went through those figures fairly well, the 

Steel Corporation figures, and so far as I know there were no in
consistenCIes with respect to our figures. 

Senator KING. I might add that I was present during the testi
mony of many of the witnesses concerning the steel production, and 
I am reasonably familiar with their testimony, and I am not familiar 
with yours because of being compelled to be in other committees 
today. 

Mr. Hoox. That was my bad luck. 

CAUBES OF INCREASED VOLUME 

Mr. HrNRICHS. You do very definitely connect this increase of 
$4!4_65,OOO with the decrease in your selling price from $100 to $571 

.Mr. Hoox. Oh'les. 
Mr. HrNRICHS. nd we can assume that the earlier witnesses would 

probably indicate that there was an important relation between price 
and volume. 

Mr. Hoox. Remember Mr. Hinrichs, we didn't take credit for the 
increased volume entireiy due to the price change, but to the in
creased quality of the product which made possible a thing of that 
kind that couldn't be made before. 

1 See HearlDl8. Parts 18, ID, 20. 26. and 27. 
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Mr. HINRICH8. That is, if you didn't have a better product, it 

couldn't have been used, but it was highly desirable in your opinion 
to have lower prices in order to get volume use. 

Mr. HOOK. We are perfectly 'Willing to admit that competition as 
other mills came in had something to do with lowering the price, 
because the return on the investment hasn't been what I think it 
should have been. 

Dr. ANDERsoN. But is it not the lower price that makes it possible 
to use the larger thing instead of the httle thing that used to be 
used? (Referring to ilie fenders on exhibit before the committee.) 

Mr. HOOK. Undoubtedly. 
Dr. ANDERSON. In other words, when steel approaches ilie con

sumer's market, steel has to be concerned about lower prices, or as 
low prices as possible. . 

Mr. HOOK. Yes; that is what we are working for, to find ways and 
means of decreasing the cost of the product to make it available for 
lar~ use. 

There was a question asked this morning and I think this table, 
"Distribution of sheet and tin plate production to consuming indus
tries," will show it. Iron Age is the source of our information. Mr. 
Brooks reminds me that these totals down here don't agree with the 
totnls which we have used, probably beenuse they are obtained in 
11 different way and they are distributed, but it is approximately the 
same. The distribution is probably fairly accurate, and this table is 
only presented to show the increased use of sheet and tin plate in 
these industries. 

(The table refen-ed to was marked "Exhibit No .. 24'1'0" and is in
cluded in the appendix on p. 17329.) 

Mr. HOOK. In the automotive industry it increased 142.9 percent 
in that period; ngriculture, 95.7. This is very enlightening-there 
was a reduction of 27.2 percent in the construction field-and in the 
export field, an increase of 68.1-

Jobbers and warehouses, an increase of 1'1'0. To those of us in 
the industry that is a very interesting and significant figure, because 
jobbers sell to the very smnll manufacturer and to the tinner and 
to the man who is making repairs, and that is a very encouraging 
increase to us. . 

The CHAmMAN. You interpret that to mean that there has been a 
very remarkable increase in the consuming power for this product 
of small independent products of one kind or anothed 

Mr. HOOK. Apparently. That is what is indicated to us. 
The CHAmMAN. Is that the fact from your experience Y 
Mr. HOOK. Yes; it is. 
The CHAmMAN. To what do you attribute that increase Y 
Mr. HOOK. Well, I sny the question of price and quality both come 

in there. 
The CHAmMAN. No; I mean how does it happen that there are 

more users, more small users of sheet and tin-plate i What do they 
use it for! . 

Mr. HOOK. Oh, there are innumerable purposes, Senator. For 
instance, ti1<lre are little gadgets that, are now mnde out of sheet steel, 
nnd this little manufacturer who only uses a few tons, can't buy by 
the carlond, goes to the jobber and buys. 

1244Ul--41--pt.30----18 
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The Cs.my"x. What does this little manufacturer do with the 
steel plate! And there any new industries, new products! 

Mr. HooK. He will stamp it out into articles of various kinds, 
maybe an ash tray. This one is made out of glass, of course, but 
we are trying to get him to make it out of steel. 

Senator KING. The ingenuity of man manifests itself in different 
uses to which steel products may be put, as well as in the plastics 
and glass, and the other products. 

Mr. HOOK. That is right. 
The CHAIRMAN. These new uses are being developed by small man-

ufacturers, independent enterprises' 
Mr. HOOK. Yes. 
The CH.mM.N. And not by the large enterprises! 
Mr. HOOK. Yes. For instance, Senator, I think I called your at

tention in November to a very unique product which we have devel
oped and put on the market in the last 2 years, known as zinc grip, 
and the continuous mill made that possible in part, only, but it is a 
method of galvanizing sheets, that is putting a spelter coat on them, 
so that that coated sheet can be put in a press and stamped out with
out that spelter breaking off. 

Now formerly, you would have to take a black sheet and stamp 
it, because the spelter or the zinc wouldn't stick on it, and then you 
would pickle that sheet and then put it in a hand-dipped operation, 
which was very e.-q>ensive. It took a great deal of spelter. 

So now the man with a sheet which only costs $2 a ton at the 
present time above tIle price of ordinary common galvanized sheets, 
cnn stamp these articles out at very much less cost to him. There
fore, it is increasing the use of the material and makes it possible 
for him to sell his product at a lower price and create a wider 
market. 

This is simply a break-down. 
Dr. ANDERSON. Mr. Hook, I am curious to know because of the 

great importance of the construction industry and its prosperity to 
the prosperity of the Nation and the reduction of unemployment, 
why you have the construction industry there in the red with a de
cline in use of steel and tinplate. 

Mr. HOOK. Of course, there are two reasons for that, in my opin
ion. The prime and important reason has been that the /Iow of 
private and corporate savin~ into the capital goods industry has 
been retarded, and I think that is one of the very unportant things. 

Then I think that the construction indus!!;r, certain parts of the 
construction industry-and when we are talking about construction 
we must differentiate between the bi~ construction items, big build
ings, and so forth, and the home-builaing field-in the home-building 
field where there are great needs now, we believe, for additional 
homes, we haven't had the advance in mass production. I think we 
have been held back, I think unwisely, by some of our labor freinds 
where the rate has been kept too high, and the use of that labor in 
the construction of homes has actually been held back. In other 
words, I think more homes would be built, and I think they would 
have had more hours of labor and work, and more earnings over the 
year, if that hadn't been true. 

Dr. ANnERSON. In the new developments in steel, these unusual 
things that have occurred in the last 10 or 15 years, do you see what 
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would amount to an entrance of steel into the coustruction industry 
in an increasing way so as to reduce the cost of home huilding! 
What is the future in your mind of that thing! 

ARMCO RESEAROB IN HOUSING 

Mr. HooK. We think so. We have been spending a good deal of 
money in research in that field in the last several years. We have 
just, for instance, finished building a little unit-not so little, 27 
houses is not such a small unit--of steel houses, and dollar for dollar 
we think that tbe buyer is gettin~ a very much better product and 
more value for his money; well msulated, thoroughly msulated in 
fact, termiteproof and stormproof, tornadoproof-very many things 
that we think make it advantageous to the buyer. 

Dr. ANDERSON. Is the widespread use of steel for housing or do
mestic homes in the immediate offing, in your opinion, or not! 

Mr. HOOK. I wish I could answer you in the affirmative, Dr. Ander
son, but I don't know. We are trying very hard to reduce costs in 
that field and get a home which can be built at very low costs. We 
have made a lot of progress and we are building very good houses 
at very reasonable figures at the present time. 

Mr. O'CoNNELL. Mr. Hook, lookin€( at "Exhibit No. 2470" and 
relating it to the question I asked a bttle while ago about the price 
behavior in the sheet portion of the steel industry, I notice that 
two classes of buyers, the automotive and the metal container, con
situte a little over 50 percent of the steel sheet buyers, and those 
industries, I take it, are characterized by a few in the industry, but 
large units. 

Mr. HOOK. Very large units. For instance, the metal container, 
that is largely tinplate as you know. 

Mr. O'CONNELL. Would you say that that fact, the fact that there 
are large buyers on that side, was a factor which helped to produce 
the reductions, the substantial reductions in sheet prices! 

Mr. HOOK. I don't think th~re is any question about it. 
Mr.O'CoNNELL. You see, that price behavior is not characteristic of 

the steel industry generally as I would understand it. 
Mr. HOOK. The other brauches of the industry haven't had the teCh

nological improvements that made it possible for the price to be 
reduced. 

Mr. O'CoNNELL. They haven't had the large buyers, either. 
Mr. HOOK. Oh, some branches have. You take in the railroads, for 

instance, they are very large buyers. 
Mr.O'CoNNELL. Latelyl Not lately. 
Mr. HOOK. Not what we would like to see, of course. 
~. O'CoNNELL.. When .we hea~ the 8t?ry a~out the way the price 

of t.mpl!,te wll:S arnved at m ~he p,:,or. heanng,' It apparel.ltly was a sit
uatIOn ill whIC~ the Carnegte-I!lillOlS representatIVes SIt down with 
the. representatIves of the AmerIcan Can Co. and thrash out a price, 
winch apparently from your figures has tended to be a rather low price 
relatively low over the years. In other uses of steel take structural 
shapes or solI!ething like that, where you have a mJltitude of small 
buyers, the prIce has apparently remained relatively high as compared 
to the price of tinplate; isn't that true! 

1 See Hearings. Part 20. 
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Mr. HOOK. I am not competent to express an opinion on tinplate be· 
cause we don't make tinplate and I would rather not discuss a subject 
that I am really not competent to discuss. 

Mr. O'CONNELL. It seemed to me that the fact that there are two 
groups of buyers representing about 50 percent of the market for sheets 
might have been a very important factor in bringing about the price 
reductions that there is evidence of. 

Mr. HOOK. Of course, they can order in large volume, and if you can 
get a large tonnage of one size to put through your mill, that is quite a 
different operating problem than if you have to take that same tonnage 
and divide it up into innumerable sizes. 

Mr. O'CONNELL. Yes; but purely on the bargaining side I take it that 
a large buyer is in a better bargaining position than a multitude of 
small buyers. 

Mr. HOOK. I don't think there is any question about that. 
Mr. O'CONNELL. And that would have some effect on the price struc

ture wouldn't it! 
Mr. HOOK. It would have some effect on that, of course. But here 

you see are jobbers, they are small buyers, and yet there were 1,092,000 
tons to jobbers and warehouses, and that has greatly increased, Mr. 
O'Connel1 in the last few years. 

Mr. O\;ONNELL. Yes; I can see that. 

DISPLACEMEl'.'T OF OTHER INDU8TRIF.8 BY SHEET STEEL 

Mr. HINRIcHS. Just one more question on "Exhibit No. 2470" in 
terms of increases of employment. You have been emphasizing the 
contribution which the sheet industry has been making to total em
ployment and pointing out, quite properly, that capital construction 
itself is important and so forth. There are some deductions that need 
to be made, too. That is not your business, but in terms of the furniture 
item down here, it is a relatively small item, or in terms of the automo
tive item on the top) the introduction of plate represents in part simply 
business that WOUld not otherwise have been done, but there has been 
at the same time some displacement of other products, hasn't there! 
There is less wood used in automobiles for example, less wood used in 
furuiture which has been displaced by plate. 

Mr. HooK. Of course I am not competent to answer that question 
accurately, but you take the great increase in the number of auto
mohiles that are produced since the introduction of steel into the 
automobile; I question whether there has been such a tremendous 
reduction in the amount of wood taken as a whole. I don't know. 

Mr. HINJUCHS. The number of automobiles isn't--
Mr. HOOK (interposing). Maybe Mr. Ford could have answered that 

qnestion for you. 
Mr. IIINJUCHS. I thought he testified the number of automobiles in 

1937 was not larger than the number of 1929, for example; about the 
same number or a slightly smaller number. 

Mr. HOOK. Yes j but we began to use sheet steel in the automobile in 
large quantities before the twenties. Of course, here in recent years 
the metal tOI? has come in, when we were able to produce a sheet that we 
could make It out of. That undoubtedly reduced the amount of wood 
in those tops very considerably. 
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Mr. lliNRICHS. To some extent, textiles. I think I remember there 

used to be a textile finish on the top. 
Dr. ANDERSON. Mr. Hook, just to put a cap on that point, you 

wouldn't want to say that this J:.epresents new mdustry. You would 
say, wouldn't you rather, that in all of the points listed here there is a 
certain amount of replacement that is a substitution of your product 
for something that has been used formerly ¥ 

Mr. HOOK. Oh, to some extent, Dr. Anderson, but I don't think that 
has been a serious thing. I think the increased use--for instance, just 
see how much the automobile is using that fender· :you can see with 
your own eyes, this old fender and the one today, m;Jtlply that by four. 
We have increased the actual amount of the steel because the public 
wanted it. Mr. Ford said yesterday, if you remember, that they spent, 
I think I am correct in remembering he said, about $5 000,000 to change 
the face of it. This was one of the things we have done to help them 
change the face, when you look at the nose of that fender. 

This table, "Examples of Increased Use of Sheet Steel," is pre
sented to show you there are other industries in addition to the 
automobile. In electric refri~erators, we have contributed of course 
to some extent in the reductIOn of the cost, due to the cheaper, as 
well as better grade of steel that they are able to use in these enam
eled parts; and the same way in the electric washing machine. A 
few years ago, this tub, which is made by some of the manufacturers 
out of enameled material-that is, you stamp the tub and enamel 
it-just couldn't be made from the old sheet. We have improved it 
and that has made it possible for them to make a better ~roduct. 

(The table referred to was marked "Exhibit No. 2471 ' and is in
cluded in the appendix on p. 17329.) 

Mr. HOOK. They have decreased the average unit price of their 
product 58 percent in electric refrigerators, and increased the number 
of units 1,027 percent during this same period, and the electric wash
ing machine has decreased m price 51 percent and increased in use 
75 percent. 

Dr. ANDERSON. Mr. Hook, how much do you think the matter of 
increased volume has had a bearing in reduction in price as over 
against the difference in use of materials' 

Mr. HOOK. They couldn't get the increased volume until they were 
able to bring their price down so that they could get the increased 
volume. In other words, it wasn't only the technological develop
ment-we contributed, but all along the line the other manufacturers 
that were furnished them with parts had contributed, and they 
themselves, have introduced more efficient methods. ' 

FINANCING OF NEW CAPACITY 

Mr. HOOK. We showed you what we spent at Middletown for the 
construction o~ this mi~l, and here i.u thll: chart, "Industry Expendi
hires for Contmuous Mill ConstructIOn," IS the total for the industr:y. 
We won't argue over that distribution, Mr. Hinrichs, of whether 1t 
was in 2 years or !lot, hut the tota.1 amount of money is fairly accu
rate, because that IS from the Institute, and then rechecked with the 
manufacturers who furnished mills and equipment, and so forth. 
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(The table referred to was marked "Exhibit No. 2472" and is 
included in the appendix on p. 17330.) . 

The CHAIRMAN. Does that represent new capItal! 
Mr. HOOK. Yes, sir. 
The CHAmMAN. I mean in the sense of a new contribution and not 

a plowing in of earnings. . 
Mr. HOOK. Oh, wen, that depends upon the partIc~lar company. 

We had to borrow an ours. Now, some of the compames were more 
fortunate, sir, and had cash surpluses that they C<?uld .use and .go 
into their working capital, but most of the compames dId financmg 
that introduced these continuous mills. 

The CHAIRMAN. Would it be fair to say that most of this was new 
financing either by way of borrowing or stock sales or snch! 

Mr. HOOK. Of course, I would be guessing at that, Senator, and 
maybe I oughtn't to make a statement. . 

:the CHAmMAN. But in your own case it was a case of borrowing. 
Mr. HOOK. That was borrowing, I know that. 
Mr. HINRIOHS. I am not goin/;\" to take exception to your statement. 

but I wasn't trying to be unfaIr to you this morning and I would 
like to go the other way now. Actuany the chart that you intro
duced this morning showing mills built in '26, '27, '28, '29, '30, in 
fact in every year down to 1937, indicates that the industry' as a 
whole (irregularly it is true, because the volume wasn't the same in 
every year) was making a net contribution during that period 
through the construction mdustry. 

Mr. HOOK. That is true. 
. Mr. HINRICHS. This particular branch of the steel industry is 

pretty nearly through on this thing and it is going to be something 
else. My criticism now would not be on a year-to-year basis but on 
a decade to decade basis if I were making it, and I wouldn't want to 
quarrel with you on that score. You have a very legitimate point 
on this one that you could have made. 

Mr. HOOK. You have helped me out. You see, I didn't see it quite 
lIS quickly as you did. 

Mr. HINRICHS. There is one question on this though, that I would 
be interested in. It is along a slightly different line, having to do 
with the concentration of sheet mill operations. 

If I figure at an correctly, the minimum ante to get into this game 
is in the neighborhood of $8,000,000. The smanest mill that you 
listed was a little over 2oo,000-ton capacity, and the cost per ton of 
capacity seems to be in the order of $40. 

Many of those '!Iills that you spoke of, the 1,264 mills, were in 
rather sman estabhshm\l.nts a number of years ago, weren't they, in 
the sheet business ¥ 

Mr. HOOK. No. 
Mr. HTNRICHS. It has always been in large----
Mr. HOOK (in~rposing). The relationship of tonnage hasn't 

changed so matenaIly. Take the Steel Corporation I think today 
(we ~iII have to. examine the records very carefuny because I am 
guessmg now WhICh I ought not do, but I know you are not going 
to hold me to it) the proportion of the sheet steel production of the 



OONCENTRATION OF ECONOMIC POWER 16431 
country for instance, indicates that the Steel Corporation produces 
today approximately the ~roportion it did back in '26. 

Mr. HINRICHS. I wnsn t speaking of it in connection with the 
United States Steel Corporation or the idea of concentration in 
some one or two companies1 but'rather the concentration of business 
in essentially large producmg units, so that some 8, 91 or 10 com
panies come to have virtually complete control of this particular 
field. I am not implying an improper control, but the operations 
in this field have come to be concentrated in a relatively small num
ber of operating companies, whereas formerly there was a fringe of 
small companies operating with hand mills. Isn't that true i 

Mr. HOOK. You aTe correct, that it is J?Ossibly more concentrated. 
That is, the proportion of the total capacIty of the country today ls 
larger with respect to, say, those 10 companies, than it was in 1926. 
Remember, there are still a lot of the old hand-mill companies that 
are working profitably, because they are making special l'Toducts to 
some extent that it is difficult to make on the contmuous strip mills. 

Dr. ANDERSON. Is that the explanation for their operating on a 
profit basis, the small hand mills! I have got the impression from 
this testimony that this is so distinctly an advantage from a produc
tion standpoint that I can hardly imagine small hand mills operating 
successfully profitably against your competition. 

Mr. HOOK. They do, but some of these hand mills are still operating 
on the specialties which I told you we ourselves must still produce 
on our hand mills, and when we find out how to make all the products 
on the continuous mill, I am perfectly frank to admit that they will 
either have to go to a continuous mill process or I tllink they will be 
elinlinated, just as my father was eliminated from the carriage 
business. 

Dr. ANDEBSON. Is it true that there has been a process of elimina
tion of the hand mills going on, say, since stri'p mills came in! 

Mr. HOOK. Oh, yes; there has been. For mstance, take our old 
Twenty-third Street mill, which was a part of the Ashland plant 
when we bought it back in 1921. I forget how long we ran i~ 
2 or 3 years maybe 3 years. It has gone completely, and many of 
the old hand mills of the Steel Corporation have gone completely, 
and that tonnage is now made on the continuous mills. . 

Dr. ANDERSON. Do you have any idea as to the number of concerns 
that have been closed lis a result of the continuous mill i 

Mr. HOOK. No; I couldn't answer that question. 
Dr. ANDEBSON. Do you know of any such figures! 
Mr. HOOK. There doesn't come to my mind any larticular plant 

that I can think of that has actually been elinrinate and put out of 
business entirely by the continuous mill. 

Dr. ANDERSON. What really happens! What occurs if they are 
not actually eliminated! . 

Mr. HOOK. Their operations to some extent have been reduced} 
and, as I say, they go into the manufacture of products in small 
quantities. It isn't profitable to make small quantities on these big 
mills. That is one of the things you have got to do. The little mill 
can make the over-the-counter stuff, and do that more profitably 
than we can. 
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Just think of it. I told you this morning, we make a coil running 
anywhere from 12,000 to as high as 17,000 pounds out of one slab, 
just rolled up in a great big roll like a big roll of paper, and it con· 
tains from 12,000 to 17,000 pounds, from 6 to 8 tons. 

Mr. HrNRICHS. I am confused at one point, probably because I 
haven't come to Middletown yet. Tlus morning I understood you 
to say that you were operating your hand nUlls on material which 
had already been through the continuous strip. 

Mr. HOOK. Through the hot continuous strip, partly rolled down 
on the hot continuous strip, and finished on the old hand mills. 

:Mr. H'NR'CHS. So the survival of the hand mill in part depends 
now upon having a hot continuous strip operation in conjunction with 
the hand mill. Is that correct Y 

Mr. HOOK. Not necessarily. For instance, just 30 miles from us, 
Mr. Hinrichs, at Newport, Ky., is the Newport Rolling Mill Co., 
operating what we call improved old hand mills. In other words, 
we have tables running from the furnace down to the rolls so that the 
man needn't by main strength and awkwardness pick that pack up 
and throw it on the floor plate. Then in back they have mechanical 
catchers, and the screw is operated by the roller, who stands and 
operates it just as he did on the old hand mill. I think they have 26 
mills. " 

This chart really sums up all we have been talkin~ about, if you 
stop and analyze it, because this dotted line is the Umted States Bu
reau of Employment Index, blast furnaces, steel works, and rolling 
mills, and you can see where that has gone, using the 1923-25 average 
as 100. 

"(The chart referred to was marked "Exhibit No. 2473" and appears 
on p. 16433.) 

Mr. HOOK. This line is the sheet and black plate production that 
we have been talking about that is made on the continuous mills, and 
this production has been very largely influenced, of course, as we 
have tried to present to you, by this continuous rolling-mill process. 

PRODUCTION ON CONTINUOUS HOT MILLS 

Mr. HOOK. This black line here is the total hot rolled production, 
and the production of sheet and black plate is a part of that, so when 
you elinIinate that, then you find that you have this line of hot 
rolled products other than sheets. So you can see what the increase in 
the sheet and black plate production has done to the curve for the total, 
and where it would have been without that. 

Dr. ANDERSON. Mr. Hook, would it be possible to insert two more 
lines, breaking up the Bureau of Labor statistics, employment indixe~, 
so that we could compare labor and production in one part of the 
industry with labor and production in another! If vou had the two 
more lines there, we might have an excellent summary of your argu
ment that this process does not, even within its own part of the 
industry, adversely affect employment. 

Mr. HOOK. Well, maybe we can get the Census Bureau to get that. 
There are no available figures now. 

Dr. ANDERSON. I don't think they are available. I was jnst won
dering. 
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Mr. HOOK. I wish we could have done that for you, Doctor, but 
we feel that tins is very significant, and really sums up the story pretty 
well. 

The CHAIRMAN. May I ask .whether that trend exhibited upon 
"Exhibit No. 2473" is still apparent, or has there been any changel 

EXl'ImIT No. 2473 

[Submltted by the American Rolling Mll1 CO.I 
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Mr. HOOK. Yes; you remember the question WII,S asked a little 
while ago, and we looked at our figures, and we found that it had 
eontinued during this period. 

The CHAlRMAN. This ends in 1937, but it is still going on. 
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Mr. HOOK. Yes. In other words, this has affected favorably the 
trend of the total production. It is continuing in other words, to be 
a larger portion of the total production of rolled products. The chart 
"Sheet and Tin Plate Production and Number of Continuous Mills 
Operating" .shows that these continuous mills didn't come in all at 
once. 

(The chart referred to was marked "Exhibit No. 2474" and appears 
below.) 

EXHIBIT No, 2474 

[Submitted by the AmericaD Rolling MDJ Co.] 
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'7.6' fTM' .... 
Mr. HOOK. Here is our first mill. It started in 1924, but we start 

with 1926. Then the next mill in '26, that was the Butler, and then 
the Weirton mill came in here; and if we went back to "Exhibit No. 
2473," you could see how these mills came in during this period, and 
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it showed that the index of sheet and black-plate production came 
right along after this bad period in '32. It came right along with 
the introduction of these mills. 

The CHAIRMAN. It is ohservable that this upward trend began ap
parently in 1933, didn't it! 

Mr. HOOK. Yes; yes, it did. We got the first boost, you see, before 
1929 was over. We got a couple of these mills installed, our mill, and 
the Butler mill and the Weirton mill were going before 1929, and I 
think the small mill at Gary, at the steel corporation, and we did 
!,"et a jump in there, you see, in production durmg those periods, but 
that might have been a natural rise. In other words, I don't know 
that I can credit this to the continuous mill. [Laughter.] 

The CHAIRMAN. On the previous chart, "Index of Hot Rolled Steel 
Production," "Exhibit No. 2473," there is a perfectly amazing increase 
beginninlli in 1934 of your steel and black-plate production. That 
line, '35, 36, and '371 is practically vertical, it runs up so rapidly. 

Mr. HOOK. That IS when you got the real effect of all these mills, 
because the majority of them came in from '33 on, where they really 
began to jump. 

The CHAIRMAN. And the next chart, "Exhibit No. 2474," shows that 
the index of sheet and black-plate production has almost kept pace 
with the number of continuous mills operating. Now, you have been 
disposing and marketing the products without difficulty all this time I 
[Laughter.] 

Mr. HOOK. I wish we could say that was true, Senator. 
The CHAIRMAN. Well, let me put it this way. Has it been going 

into inventory or the channels of trade I 
Mr. HOOK. Oh, no; it has been going into the channels of trade; 

absolutely. 
The CHAIRMAN. So that it is an active industry and it still remains 

active. 
Mr. HOOK. Very. 
The CHAIRMAN. Expanding indu.stry. 
Mr. HOOK. Yes. 
The CHAmMAN. I hope your profits are expanding, too. 
Mr. HOOK. Unfortunately, they have not. I am not particularly 

proud of the financial record. [Laughter.] 
The CHAmMAN. Now, to what do you attribute this increased de

mand for your product! 
Mr. HOOK. Well, particularly to two thin~he very great im

provement in the quality, making it possible fOr the man who used ·it 
to reduce his cost because of lower fabricating cost, and the lower price 
at which he was able to buy. 

The CHAmMAN. Now you have told us that you were employing 
more person&--

Mr. HOOK (inter{'osing). Correct. 
The CHAIRMAN (continuing). During this period. Now, if all 

industries were showing the same results; we probably would have a 
much less difficult unemployment problem than we have, wouldn't 
we! 

Mr. HOOK. Definitely. 
~he CHAlRMA~ .. Well, have you, from your observation and ex

perience, any opmlOn to express as to whether or not the conditions 
III your industry are indicative of conditions in other industries I 
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LACK OF INVESTME.NT AS CAUSE OF UNEMPLOYMENT 

Mr. HOOK. No, they are not, because I think that the large pool of 
unemployment today is the result of the lack of capital financmg; in 
other words, the deficit in capital financing which I discussed the 
last time I appeared hefore this committee,' and of course, as you 
know, I think that I have very definite views on that, and if we go 
back, Senator, to the report of the Durable Goods Industries Com
mittee, which was submitted to the President on the 14th of May 1934, 
and you follow through what has happened. those of us who were 
members of that committee and who have studied the matter since 
believe that the things that we pointed out are still pertinent, and 
other things have happened, of course, since that time, that we think 
have affected the flow of corporate and private savings into production 
and trade. I am encouraged by one part of the joint resolution, which 
created your committee; m section 2 it says: 

It sball be the duty of the committee, (0.) to make a fnll and complete study 
and investigation with respect to the matters referred to in the President's 
message of April 29, 1938, on monopoly. and the concentration ot economic power 
ond financial control over production and distribution of goods and services. 
and to hear and receive evidence thereon with a view to determining, bot without 
limitation. (1) the causes ot such concentration and control and their. effect 
upon competition, (2) the effect of the existing price system and the price policies 
of industry upon the general level of trade, upoo employment. upon long-term 
l)ro1its, and upon consumption, and (3) ......... 

And this is the point I want to bring up-
the effect of existing tax. pa tent, and other Government policies upon competition. 
price levels, unemployment, profits. nnd consumption--

And then (b) says-
to make recommendation to Congress with respect to legislntlon

and so forth, on the foregoing subject. 
I sax it is encouraging to me because you haven't started on No. 3 

yet. lLaughter.] 
The CHAllIMAN. You'd be surprised. [Laughter.] 
Mr. HOOK. When you give business an opportunity to come do .... n 

here under clause 3, and we haven't yet a",peared on that subject, I 
think we will have quite a number of thmgs to suggest that have 
militated against the flow of corporate and private savings into pro
duction and trade, particularly into the durable-goods industries, 
where I think your large pool of unemployment still exists . 

. In other words, there has been a using up of the capital assets of 
the country, and we haven't kept up with replacement, ordinary re
placement. 

Here-and I will be glad to leave this-the Machinery and Allied 
Products Institute have made a very exhaustive study and they said 
here: 

The need tor constant replacement ot capital goods Is seen when we note the 
decline in value of such property in daily use. A study by the National Bureau 
of Economic Research revealed that business capital Is consumed at the rate of 
more than eight billion dollars per year. This amount ot durable wealth In 
business. that is, capital goods, must be replaced l"ach year if we are to maintain 
the nation's stock of durable wealth. to sar nothing of expanding it tor growth. 

1 See Bearings, Part 20, pp. l08~10830. 
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And I believe that therein lies largely the answer to this question of 

unemployment. I am firmly convinced that with the proper study of 
the things which have milItated against the flow of corporate and 
private savings into production tJ.nd trade, the Congress can encou~ 
business in such a way that confidence will be established and we wlll 
reinstate that flow, we will encourage that flow of capital, and that, 
in my opinion, is what is going to change this unemployment picture. 

The CHAIRMAN. Of course I might-
Mr. HOOK (interposing). in other words, we want to ~et them off 

the Government relief rolls and onto the pay rolls of prlvate enter
prise. 

The CHAIRMAN. I might say, and it may not be beyond the bounds 
of propriety, that my personal views have for a long time been that 
Congress might, with great success) endea vor to encourage so-called 
private industry to take up the slac!!: in unemployment by some form 
of encouraging private investment. 

One thought that I had in mind was to give elllployers of labor some 
form of a credit to be measured by the number of persons employed, 
but it is always difficult to suggest a formula without at the same time 
awakening fears. Not everybody who comes before this committee 
comes with the same objective attltude that you bring here, Mr. Hook. 

Mr. HOOK. Thank you, sir. 
The CHAIRMAN. And not everyone realizes that the committee is 

endeavoring to discover something and not trying to make a goat out 
of the witnesses who come here. 

Mr. HOOK. I don't feel like that. 
The CHAnmAN. I know you don't and that is why I can say it to 

you. 
Mr. HOOK. I am, of course, quite frankly of the opinion that when 

we really get into a serious investigation under (3) of section 2, a lot 
of infonnation can be brought here that has a very decided bearing on 
it, but we would have to spend a couple of days. 

Mr. H'NRICHlI. May I ask a question at this point, please i Mr. 
Hook, what was the year that you were quoting there from the Na
tional Bureau of Economic Research! 

Mr. HooK. 1938. 
Mr. HINRICHS. That was a year of depression. I wonder if you 

wouldn't like to introduce in the record later, not now, a comparison 
of the net additions to business capital as shown by the N ationaJ 
Bureau for 1929 and 1937¥ 

Mr. HOOK. Yes; I will. . 
Mr. liINRICHS. Just to give a year of active business. 
Mr. HOOK. We will prepare those fi~res over a period of time, 

and be very glad to have that opportumty. 
Mr. H,NRICHS. May I ask, has the sheet industry been unusually 

venturesome, and are you restrained at the present time so much by 
fear as by the 13,500,000 tons of continuous strip capacity shown 
in "Exhibit No. 2460" i . 

Mr. HOOK. I fully expected that question to be asked some time
"Were we more venturesome than anybody else!" Well, it was a 
case of necessity. When a fellow comes along with a method of 
doing a thing that you have got to adopt to keep up with the pace, 
you go out and break your back to find the money to do that job, 
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to keep :from going out of business, and that is just exactly what 
happened. We have proved by the introduction of this process that 
a quality of material could be produced that could not be produced 
by any other method, and if they wanted to keep in competition with 
the game, it was necessary to go out and put in one of these plants. 

Mr. HINRICHs. Do I read your figures in "Exhibit No. 2460" incor
rectly I By the end of 1929 there were 3,000,000 tons of continuous 
strip capacIty. Between 1929 and 1932 there was some further build
ing of strip capacity. I would assume that the capacity finished in 
1930, and very likely that finished in 1931 was projected in 1929, 
but even includin~ that capacity, there was only a comparatively 
small increase durmg the period when business was sliding off and 
you had no idea what your future volume would be. By the end 
of 1932 you had 5,400,000 tons. 

Mr. HOOK. That is right. 
Mr. liINRICHS. Of continuous capacity. 
Then, in this later period, when you saw a rising volume of busi

ness and saw some security in the future, there was a very rapid 
introduction of continuous strip mills, so that by the end of 1937 
you had 13,347,000 tons of capacity, a little more than 4 times as 
much as you had back in 1929. 

Now is that an incorrect reading of those figures! -
Mr. HooK. Those dates are correct. I haven't in mind, you can 

tell me what it is-but will you refer there to when the sheet and 
tube plant went into operation ¥ 

Mr. HINRICHS. Y oungstown! 
-Mr. HOOK. Yes. 
Mr. HrNRICHS. In 1934, and a second one in 1935; ti,e Indiana 

Harbor in 1934. 
Mr. HOOK. That is when it actually was turned over. Of course 

they were some months breaking it in. But what actually took 
place, the sheet and tube technical men and operating men visited 
our plant many times during the period say, from 1928 particularly 
and 1929, up to the t!me .whe~ they mad,: their dec~sion to.go a~ead
and they were consldermg It all the tIme, making theIr estImates 
and finding out how they were going to raise theIr capital and so 
forth and so on, until finally they saw that it was ineVItable. 

EMPLOYMENT IN MANUFACTURING INDUSTRIES 

Mr. HINRICHS. Didn't they also have in mind the line "All manu
facturing" on this chart headed "Indexes of Employment," Exhibit 
2475, or on the earlier chart, the total production, Exhibit 2473, that 
black line that goes sloping off from 1929, when it stood at 104.6, to 
1932, when it stood at 651 That must have been also in their minds 
during that period when they were on the brink of considering build
ing. Had they been maintaining employment, they would probably 
have been in the game very much earlier than they were; don't you 
think sol 

Mr. HOOK. I don't think there is any question about it. 
Mr. liINRICHS. And when they saw that line turn up in 1932 and 

1933 about that time it began to look as though there were some sense 
in a businesslike investment. 
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Mr. HooK. They knew by that time that if they were going to stay 
in the sheet game ID a big way and hold their proportion of the indus
try they had to do it. 

The CHAIRMAN. Now, what does the chart, "United States Depart
ment of Labor Indexes of Employment in Manufacturing Industries" 
show , You produced that chart for a purp'ose. 

(The chart referred to was marked "Exhibit No. 2475" and appean; 
below.) 

EXBlBIT No. 2475 
[Submitted by the American Rolling Mill Co.) 
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Mr. HOOK. It is just comparative, that is all. 
The CHADlHAN. Isn't that the answer to the question that I asked 

you a little while aGO' . .. 
Mr. HOOK. Yes;.1 think It lB. 
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The CHAIRMAN. You feel that this chart correctly represents the 
condition' . 

Mr. HOOK. Yes. 
The CHAIRMAN. Then, reading it, we find that the blast furnaces, 

steel plants, and rolling mills have shown the same striking increase 
which was shown on your other chart from 1932 to 1937, an increase 
which you tell us by your figures for 1938 and '39 is continuing. 

Mr. HOOK. Yes. 
The CHAIRMAN. I asked you a little while ago if that increase in 

your business of capacity and of output was comparable with condi
tions in other industries, and you said you weren't able to speak for the 
other industries. 

Mr. HOOK. No; this is the steel industry only. This is all manu
facturing--

The CHAIRMAN. What does that line show with respect to all manu
facturing! 

Mr. HOOK. Here is your nondurable goods. 
The CHAIRMAN. First let's deal with "all manufacturing." What 

does it show with resl?ect to all manufacturing' 
Mr. HOOK. Here it IS. Here is your curve of all manufacturing. It 

lags way behind. 
The CHAlRMAN. But it shows an increase, does it not i 
Mr. HOOK. It hadn't reached, in 1937, the 1923--25 base. 
The CHAIRMAN. What increase does it show from 1932' 
Mr. HOOK. All manufacturing! Well, it starts at, say, about 65 and 

goes up to less than the base. 
·The CHAIRMAN. It has gone up from 65 to almost 100 in the 5 years 

from 1932 to 1937. 
Mr. HooK. That is right. 
The CHAIRMAN. Now, what has been the effect on durable goods, 

according to the chart .which you have produced' 
Mr. HOOK. Durable goods has not kept pace with all manufac

turing. 
The CHAIRMAN. But what has been the actual effect i It increases 

from what-from 55 in 1932 to what, to about 95 i 
Mr. HOOK. To about 95. 
The CHAIRl\[AN. So that in all three of these items which you have 

produced here there has been a stesdy and very striking increase of 
production, has there not! 

Mr. HOOK. Yes; there has been that. 
The CHAIRMAN. The nondurable goods apparently showed a strik

ing increase from 1932 to 1934, and then tended to level off until 
1936, and then began runnin~ up slightly again. Is that not correct I 

Mr. HOOK. But they didri t get the drop that all manufacturing 
goods, and especially durable goods, had. 

The CHAIRl\[AN. That is right, because the nondurable goods are 
the consumer goods. 

Mr. HOOK. Yes. 
The CHAlRMAN. In other words, this chart which you have pro

duced here shows that these substantial lines of industrial activity 
have had an obvious increase since 1932. 

Mr. HOOK. That is correct. I don't know where we would have 
been if it hadn't. 
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The CHAIRHAB. Well, with respect to your industry, you are way 
above the point which you occupied in 1929. 

Mr. HOOK. Correct, and that IS why I showed bJl that other chart, 
Senator, "Exhibit No. 2474," t;pat the sheet till and black plate pro
duced on these continuous mills affected that very largely. 

The CHAm:M:AB. I ask you these questions because recently I read a 
report by Standard Statistics WhiCh showed that in 1939 the 669 
leading corporations-utilities, railroads, and manufacturing corpora
tions-had a net income in 1939 of more than 80 percent greater than 
in 1937, and yet we still have the unemployment problem. 

Mr. HOOK. Well, in the meantime, Senator, over this period of 
time, 1932 to thelresent time, we have had an increase in the em
ployable men. I we had kept up the normal increase, this figure 
should be way beyond where it is. If we had kept the normal trend 
going, we had an increase between 1926 and 1937, I think we showed, 
of 11.2 percent "in population, therefore, we should have had an in
crease over that same period from 1926 to 1937 to keep up with that 
trend. 

Now, in 1926, you see, the all manufacturing aud durable goods 
lines started at practically base. We ought to have had somewhere 
around 111, or something of that kind. 

The CHAIRHAN. Well, this is the question that frames itself in my 
mind. If we had an increase in durable goods from an index of 55 
to 95 ill a period of 5 years, as shown by your chart, and an increase 
in all manufacturing from 59 to 99 in the same 5 years, an increase 
of production in nondurable goods from an index of 80 to 102, an 
increase in all manufacturing from an index of 65 in 1932 to 99 in 
1937, and an increase in blast furnaces, steel plants, and rolling mills 
from 60 to 115, can it be said that any of these industries were suffer
ingany lack of confidence during those 5 years ¥ 

Mr. HooK. Well, yes; I think so, because it should have gone way 
beyond where it is in the natura! course. ." 

The CHAIRMAN. Of course, we never are satisfied with the expan
sion which we have. 

Dr. ANoERSON. But, Mr. Hook, looking at the chart again and its 
title: you have a chart that does not depict increases in durable 
gooas or nondurable goods, or manufactured articles, but the labor 
employed in such activities. You would have to put an entirely dif
ferent chart on there to determine what had happened to production 
during these years. 

Mr. HOOK. Yas. 
Dr. ANDERIloN. Speaking in terms of our topic, namely, technology, 

if you laid alongside that chart, which indicates the use of labor ID 
a very rough way, as you will agree, because these are labor 
indices--

Mr. HOOK (interposing). That is right. 
Dr. ANoERllON. And not actually full-time employment, a. series 

that would depict the thing the Senator and you have been talking 
about, what is your guess r Would it show total technological dis
placement of labor as this product moved upward from the trough 
of the depression or notV 

Mr. HooK. No; I don't think so. 
124491-41-pt. 80--17 
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Dr. ANDER80N. In other words, you would hold that productivity 
per unit produced on this 'rising market out of the slump of the 
nepression had not increased in the over-all' 

Mr. Hoox. The labor per unit probably has gone down. If it 
hadn't, we wouldn't have got the mcrease in production. The in
crease of production has kept up the employment to where it is. 

Dr. ANoEBBON. So you recognize the item of labor per unit as a 
factor' 

Mr. HooK. We do. 
Dr. ANDEBSON. And you linked with it, in order to have an over-all 

increase, increasing production of such proportions as to take care 
of individual displacement as it occurs. That is your thesis ¥ 

Mr. HOOK. That has been the case. 
Dr. ANDERSON. Mr. Chairman, might I have the witness refer back 

to the testimony statement for a moment or two to ask several ques-
tions that we wanHn the record ¥ . 

Mr. HrNRICHS. May I talk to "Exhibit No. 2475" for a moment' 
Mr. Hook, I would like to give you a chance at this point in the record 
to introduce a table showing the annual averages of these several lines 
of employment in each year from 1926 to 1937. I don't know when 
your chart was drawn, and I don't recognize the terminal figure. 
Actually, the increases of employment appear to have been greater 
than those that are indicated on your chart, and it may be that your 
chart is not adjusted to the final census fignres. 

Manufacturmg employment in 1937 was very slightly higher than 
it had been in 1929, and all of the indexes for 1937 are somewhat 
higher than they appear to be on your chart. I am sure that there 
was simply some slip in possibly the old and not revised fignres, and 
I would like to have you have a chance, at your leisure, to correct the 
final record on that thing. 

Mr. HOOK. They were taken from the Swrvey of (Jwrrtmt BuaVrtes8, 
as issued by the Department of Commerce. This happens to be the 
1938 supplement that those figures were taken from. 

Mr. HrNRICHS. There are two factors that haven't been taken into 
account, then, I think. One is the fact that the census changed its 
definition of what was manufacturing. Back in 1929 they included 
railroad repair shops and several other industries as manufacturing 
that don't appear ID 1937, and there are always small adjustments 
that the Bureau makes in its figures, which were released in Septem.
ber of the past year. I will be glad to supply you with those. 

I was going to suggest th~t the chart »e withdrawn, but so much 
discussion centered on the thmg that I think I would leave the chart, 
unless they prefer to withdraw it and insert the table in its place 
later. 

The CRAmMAN. I think the chart can remain. 
Mr. HOOK. I will let Mr. Brooks confer with you, and we will work 

it out. . 
Dr. ANDElISON. I know.we have Imposed upon you greatly today. 
Mr HooK. You haven't Imposed upon me at all. 
Dr' ANDERSON. From our standpoint it is only because of the serious

ness ~f the problem we are discussing and your wide know ledge and 
comprehensIon of it, and this remarkable paper and presentation that 
you have made, that I want to probe a little bit further in order to 
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have certain things in the record that seem to me to be extremely 
.important. 

NATIONAL ASSOCIATION OF M:A~UFACTUREIIS' STUDY OF OLDER WORKERS 

Dr. ANDERSON. One of the problems of technology that concerns 
everybody of late is this matter of the elimination from employment 
of the older worker. This morning you referred to .the National 
Association of Manufacturers' study of workers over 40. I take it 
it was this document, Men Over 40, that you had reference to. From 
your reading of the document, you came to the conclusion that there 
was no evidence to support the charges of various groups that are 
mentioned here-the American Legion and veterans' organizations-
that older workers are being eliminated from industry. 

Mr. HOOK. They cooperated with us. 
Dr. ANDER90N. Might I point out that from my own standpoint as 

a student of the problem, and I think this is agreed in by others who 
have studied it, this pamphlet in no sense, in any comprehensive wal, 
permits that conclUSIOn. I draw your attention to the final chapter, 
the final supplement, No. 3, from which most of the data are derlved, 
and I hope later you will add something for our record on this topic 
if you ruffer with me. The table was based on group insurance sta
tistics of life insurance companies covering the years '23, '28, and '37. 
The age distribution of industrial employees had altered as follows: 
those over 40 years of age who were covered by group policies, indus
trial workers, were 31.7 percent of the total in '23, 33,7 percent in 
'28, and 32.3 percent in '37. 

m other words, from '28 to '37 there was a decline in the proportion 
of people aged 40 and over covered oy this insurance. 

That would lead me to believe that these data show nothing .con
clusive with respect t6 retaining older workers in industry generally. 

Mr. PIKE. Do you happen to know, Dr. Anderson, whether the 
insurance companies themselves may have changed theirpolicy regard-
ing insuring employees in the groups over 4O¥ . . 

Dr. ANDERSON. Nothing is inrucated in the pamphlet, which, by the 
way, is important because it has had wide distribution. 

Mr. PIKE. During the hearings on insurance L we had someindica
tions that in some mstances they changed the views about the desir
ability of certain forms of insurance, and I don't know whether group 
insurance was involved. . 

Dr. ANDERSON. The National Association of Manufacturers rud one 
other thing. It sent out a questionnaire to its members and got back 
returns for the year '37 and the year '38. I point out again that you 
cannot tell an:ything decisively from 2 successive years by way of a. 
trend of condItions, but I simply want to add that the number of 
reports returned for 1937 was 2,089, those for 1938 were 1,582. I 
haven't read the pamphlet recently, but I remember in the reading 
I made of it, and I trust my memory is correct, that it does not include 
detailed analysis of the study, so that we do not know the exact iden
tity of the respondents in the 2 successive years. We do not have wha.t 
scientific students of the problem consider a safeguarded study. 

I See HearlngB, Part 10. 



16444 OONCENTRATION OF EOONOMrc POWER 

There was a difference there of 6 percentage points in the 2 succes
sive years; on the down-sweep over the peak employment year of 
1937 to '38 there seemed to be a retention of older workers in the indus
tries. So far as I know, however, there is no substantial body of 
evidence in this or any other document that proves that industry as 
a whole is retaining its older workers, and I wanted to ask Mr. Hook 
if, in his analysis of the problem, he had discovered such data, and 
if he did have them, would he supply them to the committee for its 
use. 

Mr. HOOK. I referred to that, Dr. Anderson, because it was conducted 
by a subcommittee under the employment relations committee of the 
National Association of Manufacturers, and it was conducted in con
junction with the service men and several other organizations. I hap
pened to be chairman of the resolutions committee in 1937, when rep
resentatives of those various organizations a?peared before our com
mittee and argued that men over 40 were bemg eliminated and were 
not being given an opportunity. We said, "Well, come along and join 
with us and let's find out what the facts are. We will furnish the 
money and you cooperate," and if you will read what they said about 
the study on the very first page you will find that they were very 
complimentary and very appreciative of the work which we did. 

I would have to go through it and study it carefully-- . 
Dr. AtmERSON (interposing). It was not my thoughtl Mr. Hook, to 

criticize the study so much as to raise the question which it seems to 
me industry should be more concerned about-and I was/leased to 
see your own concern about it-namely, the elimination 0 the older 
Worker. I was wondering whether you have data from your own 
plant to indicate what has occurred there. 

Mr. HOOK. We have. I hope Mr. Brooks has them here. 
Mr. BROOKS. I have it only back to 1929, and. the percentage in 1929 

and 1939 of workers over 40 is practically the same--1l0 percent in 
both years. . 

Dr. AtmERSON. In '29 and '39! 
Mr. BROOKS. Yes, sir. 
Mr .. O'CONNELL. Do you have it for any intervening years, or just 

for those two I 
Dr. ANDERSoN. Let me just ask this one point, then. That is a 10-year 

period of time, and you know that during that period of time the 
proportion of older peo~le in the population has been increasing. If 
that is true, and we don t have the information for those years avail
able, it would show that there was no tendency on the part of your 
firm to employ older workers in preference to other workers. 

Mr. BROOKS. Well, your total employmenf has increased in this pe
riod, I believe. 

Dr. AtmERSON. Might I ask this, Mr. Hook. If we were to frame 
you the headings of a table that would bring out this point~ could you 
supply us with the information from your company recoras! 

Mr. HooK. I think we can. We will be delighted to give you any 
information Doctor, that you want and we can furnish. 

Mr. PmE. May I ask one more question along that line I It is normal
i I think! for the growing business to pick its employees out of the poo 

which IS normally beCOming employable, whereas in the declining 
business it is also normal, isn't it, for the concern to keep on with the 
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men that it has, or if it has to drop people, to drop the youngest people 
that it has 1 I wonder if, in the concern that is growing, the average 
age of the employees would probably not increase and might even 
tend to decrease it. A concern.. that IS standing stilI, or contracting, 
such as the railroads, might find its average age of employees increas
ing. I would think that gE:nerally-1 wouldn't say mvariably-the 
human manager d~~~ WIth the human machine would tend to keep 
his old people and· arge the younger ones without family obli~
tion. So that, since your own business nas grown substantially durmg 
that 10 years, it might be that your percentage of old men hasn't in
creased becauseloU have been picking them out of what is normally 
the large pool 0 those employables, that is, those comiug of age. 

Mr. HOOK. Correct. Uuless you were making a real effort to hold 
your older-than-40 men in the period, the percentage would have 
markedly decreased, because the number that JOu would employ as 
you increased your production, of course, greatly increased the total. 
In other words, your older men represent a smaller percentage of the 
total in 1937. 

Now, if your percentage remains the same, that shows that you really 
have employed a larger percentage of the older men. You haven't let 
them off, you have kept them on. 

Dr. ANDERBON. That is right, you haven't let them off. 
Mr. HnmrCHS. What age groups have you 1 
Mr. BROOKS. They are m 5-year groups. 
Mr. HnmrCHB. What was the percentage of 3()"'35 in 19291 
Mr. BROOKS. It was 15 percent. 
Mr. HnmrCHB. And 40-45 in 1939, 10 years lated 
Mr. BROOKS. It was 13.78 percent. May I explain that the distribu

tion is changing. These are taken from jp"oup insurance records, and 
I might point out in 1929, that distributIon covered 8,858 employees, 
whereas m 1939 the distribution covered 11,210 employees. Now, this 
is not to be confused with total employment because not all employees 
are included. 

Mr. HnmrCHS. Mr. Anderson, I wonder if instead of asking for a 
special tabulation, it wouldn't be helpful, at least in the first instance, 
to have that distribution inserted in the record, if that is a proper 
request. There is the information. . 

Mr. Hoolt. This chart I Y 88. 
Mr. HmaICHS. If that meets our needs, nothing further may be 

needed in the way of a special tabulation. 
Mr. Hoolt. We would be glad to give you any records we have. 
Dr. ANDERBON. You don't have the story of the data on new 

entrants I 
Mr. BROOKS. I don't have it with me. 
The CH.Am..AN. You do have it, thenl 
Mr. BROOKs. It could be gotten by going back through all of our 

employment records over a period of years. 
The CHAIRMAN. I didn't mean to suggest that. 
Mr. BROOKS. It is not tabulated. 
Dr. ANDERBON. In the hiring of new employees, you make no dis

tinction on the basis of age I 
Mr. HOOK. No. 
Dr. ANDERSON. That doesn't come in at all I 
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Mr. HOOK. Oh, naturally, for instance, you wouldn't take a man 60 
years of age and put him up'on a crane handling 60 tons of hot metal. 

Dr. A>mERSON. But you do not have any form or anything! 
Mr. HOOK. No, indeed. 
Dr. A>mEBSON. I want, then, to read from your statement, and, 

without belaboring the point that I raised earlier in the day task you 
something concerning the whole statement on this basis. ou say: 

For that purpose, I have chosen-

in order to determine what has happened here-
the period covering the yeaTS 1926 down to 1937, hecause It was during that 
period that all but one ot the continuous sheet rolling mUls were introduced 
Into the steel Indnstry. 

Following that, your testimony has been based in display after 
display on these 2 years, 1926---

Mr. HOOK (interposing). Period. 
Dr, ANDERSON. 1926 period; 1937 period. I wonder if it would 

be possible in order to get the true picture-and I think you agree 
that would be necessary-to get the intervening years on the same 
basis' Could you extend your table and just gIve us the table that. 
you have here, just supply the intervening years! 

Mr. HOOK. You mean give you the information for each year1 
Dr. A>mEBSON. Just as you have it in the tables, but each year 

separately. 
Mr. BBOOKS. Would you want that on the single plant we nsed as 

the case example or the total company i I think the single-plant 
illustration

il 
since it is the only plant where the old hot-plate process 

waS actua y replaced by the continuous mill, would probably be 
more illuminating for your purposes. 

Mr. HOOK. Otherwise you confuse other products. 
Dr. ANnEBSON. For example, in "Exhibit No. 2461," "Estimate of 

Number of Workers Employed in Industry in Hand Mill Processes In
cluding Preparatory, Rolling, and Shearin~ Operations," you show 
2 years, and on that basis you come to thIS conclusion which is so 
extremely interesting to me, and I know to the committee, that there 
was a net increase of 42,000 workers. 

Mr. BROOKS. What was that statement! 
Dr. A>mEBSON. You say the estimated number of workers is an 

increase in 1926-- • 
Mr. BBOOKS (interposing). No; that is not an increase. The 42,000 

workers are those who were in employment on those mills in 1926. 
Dr. ANDERSON. Right; but now you get a net-
Mr. PmE (interposing). Of 27,000 decrease. 
Mr. BROOKS. A possible decrease in that number' yes. 
Dr. ANnEBSON. The possible decrease is on the basis of the 2 years 

compared is what I am trying to say. 
Mr. BROOKS. That is right; it is on the basis of the total tonnage 

manufactured in 1926, which I believe was the greatest sheet and 
tinplate tonnage year up to that point. 

Dr. ANDERSON. My point is this: I am led to believe by reading 
and study. of the problem, and conversation with people engaged 
in the industry, that the displacement effects of the continuous sheet
rolling process are most noticeable following 1937. In other words, 
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I understand that these mills were introduced gradually, as you 
pointed out today; they finally began to have the increasin~ pro
portion of all production; and in the last 2 or 3 years notIceable 
changes have occurred. 

Now I refer to your comment that some 90000 people. are sup
posed to have lost employment as the result of this continuous sheet
rolling process. 

Mr. HOOK. That was the statement that has been made. 
Dr. ANDERSON. And that statement has been made, as I remember, 

within the last year or so, and I understand it refers to thing;; that 
have happened within the past 2 years. Would it be possIble to 
carry your figures forward through '38 and '39 i 

Mr. HooK. I think we can. 
Mr. BROOKS. Well, it is rather difficult to carry them forward on 

the basis we have used, because in the year 1926 there was very little 
continuous-mill tonnage. There was only one continuous mill actu
ally in operation throughout the year. Therefore, we could take the 
umt of production per man and divide into it and arrive at a reaso)l.
ably correct figure of the total correct employment. 

That is not true in 1939_ The only way you could ever carry 
those figures through would be by a check-up with every manufac
turer of sheet steel to see how many people he has employed on those 
mills. . 

Dr. ANDERSON. In other words, you have to go into estimating 
for such a year as '39. 

Mr. BROOKS_ We did make a check-up on which we based our esti
mate of 15,000, contacting a number of producers as to what mills 
they were operating. 

Dr. ANDERSON. I wonder if you would be willing to go through 
the tables at your leisure and gIve us the sources, where they are not 
indicated, and the bases of computation where such things were 
computed! 

Mr. BROOKS. Yes; I would be very glad to do that. 
Dr. ANDERSON. Such data are lacking in certain instances and 

when we read these at our leisure we want to know what they are 
based on. 

Mr. HOOK. When you come to Middletown, Doctor and we go into 
this more thoroughly, we can get a lot of those figures, a lot of 
information. 

Mr. BROOKS. Dr. Anderson, could you give me a list of those in
stances where you want the references! 

Dr_ ANDERSON. Yes' we will do that, if you will permit us to raise 
the questions we have been talking about here and hand them to you 
so you can fill them in. 

Mr. BROOKS. All right, sir. 
The CHAIRMAN. You testified a little while ago that reduction of 

price was an important factor in increasing the distribution of your 
product and all steel products' . 

Mr. HOOK. That is correct. 
The CHAIRMAN. SO, I take it you agree with the testimony of Mr. 

Ford yesterday, and of other WItnesses, in response to my questions, 
tlIat increasing the capacity of the masses to purchase commodities 
is one of the most important factors in providing for increasing 
prosperity, technological advance, and general welfare. 
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Mr. HooK. You are right, Senator. I referred to that a little while 
ago when I commented on the things that I thought could be done to 
bring that about, in order to get the men off the relief rolls and onto 
the pay rolls of private enterprise. 

The CHAmMAN. Where they ought to be, of course. 
Mr. HOOK. Where they ought to be. 
The CHAmMAN. Are there any other questions to be asked of Mr 

HookY 
PROVISIONS FOR DISPLACED EMPWYEEB 

Mr. HINRICHs. Mr. Hook, I wonder if you care to comment briefly 
on what you did with reference to specific workers in terms of pre
venting a dislocation and a displacement. J ohs were chan~ by this 
process, changed quite extensively. You commented that the over-all 
employment was perhaps even greater than it had been in your 
company. 

Mr. HOOK. Well, in our particular case, I can give you exactly 
what we had, because I have here a copy of the notice. We called ill 
the men together who worked on the old-style mills, in our auditorium, 
oh, I think it was the 4th of January 1929, and we explained to 
them what was going to happen, that we thought that eventually the 
1,191 men (I think I remember correctly the number employed at that 
tune in the old-style sheet mill department) would, all be dismissed 
and we would have to find jobs for them in other departments. If 
we couldn't find jobs for them, we worked out a separation allowance, 
and I will read it to you, and then I will give it to you for the record. 
We posted this afterward after explaining it to them. The subject 
waS, "Plan for handling hot-mill employees in connection with new 
finishing mills." [Reading:] 

1. We do not expect to be able to find jobs tor employees wbo bave been 
with the company tor less than one year. 

2. Jobs wlll be found on new finishing m1lls for as many men 8S are necessary 
for their operation and every ef[ort will be made to place 8S many as possible 
in other positions in our various plants. 

The employment department will have charge of placing men. 
3. Men who are not placed will be given halt pay for 8S many months 8S 

they have years of service but not more than 6 months and with a minimum 
of $liO.oo per month. 

4. No special payment as outlined in Paragraph Three will be given to men 
who are placed in any of our plants. 

5. Any man who accepts a position in our planbl, but decides within a period 
ot SO days that for BOrne reason he is not able to go on, will receive the pay. 
ments as outlined above. 

In other words, he had 30 days in which to decide whether he'd 
take his separation allowance or keep the job which we put him on. 
[Continuing.] 

6. Continuous service with full Insurance will be carried tor the period meD
tioned In Paragraph Tbree on all men who are not placed in our plants. 

1. If an employee gives up a job and recelves payment as above and then 
starts with the company later his special payments will cease and he will not 
receive them again it be should leave the company's employ a second time. 

8. If requested. the company will be glad to aSSist in placing men with other 
companies if posItions cannot be found in our plants. 

(Tbe document referred to was marked "Exhibit No. 2476" and is 
included in the appendix on p. 17330.) 
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Mr. HooK. Now, as a matter of record, beca.use I think ;,ou will ask 

me the question, "Well how many men were employed. " Well, at 
Middletown, in that plant, 393 received their separation allowance. 
The rest of them were taken care of, and we paid those 393 $208,233, 
or $530 per man. At Ashland, Ky., and I mentioned that we shut 
that old hand mill down after the new coutinuous mill had been in 
operation 2 or 3 years, there were 199 men. They received $76,660 
or $385 per man. So there was a total of 592 men. The total amount 
we paid was $284,893, or an average of $481 per man. 

Now some of those men got as high as, oh, $1,900, for instance, a 
roller. 

The CHAIRMAN. Five hundred and ninety-two men out of how 
manyY . 

Mr. HOOK. Well, at Middletown, there were 393 out of 1,191, as I 
recollect. Now, of those 393 who got their separation allowance, most 
of them are back again in the plant. They bought gasoline stations 
and several of them thought they'd start a little grocery store with 
the money that they got. They had the experience that many people 
have had who go into business. They failed, and so they came back 
and worked in the mill, so there are not very many of those men out. 
Some of them are now on what we call our idle-time pay roll. We 
do not have within our company what we call a definite pension plan. 
We take each case, and I forget how many men are on the idle-tim~ 
pay roll now. Do you know!. . 

Mr. BROOKS. I don't know exactly, but I'd say· offhand about 110. 
Mr. HooK. Who are on the idle-tIme pay roll. ID. other words, we 

use that term. The men like to feel that they are still in our employ. 
They are doing something. We may call on them for a little service, 
so they are not pensioned. They are just on the idle-time pay roll .. 
Each case is judged on its own merits. ID. other words, one man may 
need more assistance than another, depending upon whether he is 
married and has a family that are still dependent upon them. 

Mr. IhNRICHS. They are not compensated for the amount of time 
that they do work for you' 

Mr. HOOK. Oh, no. That is just a monthly allowance. 
Mr. IhNRICHS. Now\!hese 199 men in the Ashland plant were all 

of the employees in Asruand. Is that correct! . 
Mr. HooK. Well, no. We took some of those men. There were 

more men than that employed in that plant. I forget just how many 
were employed there, but we took men from what we called the 
Twenty-third Street plant, which was the old plant, now dismantled, 
and we took them down into the new plant as we increased the pro
duction down there. We took them out of the old plant and put 
them into the new and many of those men are now working down 
in the new plant who were formerly employed in the old plant. 

Mr. IhNRIcHS. They were given the same options as the people in 
the old plant. They had the option of staying or of taking a-

Mr. HOOK (interposing). Yes. Yesj we found jobs for them in 
the new plant, or they could take their separation allowance, and in 
that case many of those men are back. 

Mr. HINRICH8. Some of those separation allowances were volun
ta.ry, I judge. With others, there was a clause in there that you 
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would keep them if you cQuld. Otherwise they'd get a separation 
allowance. 

Mr. HOOK. Correct. 
Mr. HINBICHS. Now, is it fair to assume that most of these 592 

)Ilen were men for whom you couldn't find jobs at the time' 
Mr. HOOK. No. Quite a number of those men were offered jobs, 

and they preferred to take their separation allowance. A good many 
of them have told me since, '''1 wish I hadn't taken it and stayed 
in the mill, because I'd be further ahead now," because they have 
had to come back into the mill and take positions that are lower-paid 
jobs than they had before. 

Mr. HINRICHS. So that at the time you were making the change
over, you also had to go out into the labor market and hire new peo
ple for these jobs that were available to the old people, but which 
vvere----- . 

Mr. HOOK (interposing). To some extent, that is true. 
Dr. ANDERsoN. How widespread is this separation pay-roll allow

ance method in the industry as a whole' 
Mr. HOOK. I can't answer that question, Doctor. The National 

Association of Manufacturers' Committee on Employment Relations 
has a subcommittee working Oil this plan, and we have been urging 
manufacturers throughout the country to plan ahead when they 
know that the technological development is going to displace tem
porarily a certain number of men, and try to plan ahead and train 
them for jobs. 

Mr. HINBICHS. This took place within your own establishment and 
your business was expanding over this period in total employment! 

Mr. HOOK. Correct. 
Mr. HINBICHS. There has been some displacement in hand mills 

that have failed, closed down completely, I presume. Hasn't there' 
Mr. HOOK. Oh, I must presume, also. 
Mr. HINBICHS. Has the industry made any industry-wide effort to 

deal with that problem' Those are men who are not your individual 
responsibility, as the executive of a single company, but they are the 
outside casualties for the industry as a whole. 

Mr. HooK. Industry-wide, no. Each company has carried out its 
own program, whatever it may be. 

Mr. HINBICHB. Have there ever been any discussions as to what 
approach of that sort is even feasible' 

Mr. HOOK. Oh, there have been discussions amongst executives, nat
urally, as we discuss all sorts of problems amongst ourselves, but not 
as an organized discussion. But there has been organized discussion 
in the National Association of Manufacturers' Employment Commit
tee. For instance-this hasn't anything to do with this, but I only 
use it as an iIlustration-at the present time, we have a very able 
committee studying the problem of regularization, and I don't know 
whether you have seen our latest report on that or not. I think it 
would be very interesting to you, particularly. If you haven't it, I 
hope you will get it. . . 

Mr. HINBICHS. Casualties of that sort, the small plant that has 100 
or 200 employees that closes up, would have to jle handied, if at all, 
on the basis of an industry approach to the problem. There isn't 
Ilny surviving responsibility by a responsible employer to deal with 
the problem, is there I 
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Mr. HOOK. Well, if a company actually goes out of business, 

why--
Mr. HINBICHS (interposing). That, however, has been a part of the 

process, as a reflection of this large extension of these very large 
units, haan't iU • 

The CHAIlWAN. Mr. Hook, were you going to make another com· 
ment¥ 

Mr. HOOK. No; Mr. Brooks was just calling my attention to the 
fact that there are a good many companies that are folding up for 
other reasons than technological development. 

The CHAIlWAN. We are very much indebted to you for a very 
interesting day. It has been very nice to have you here. 

Mr. HooK. Thank you. 
The CHAIlWAN. Tomorrow morning, Mr. ·Philip Murray, who was 

to have been called today, will be the first witness. The committee 
will stand in recess until 10: 30. 

(Whereupon, at 4: 50 p. m., a recess was taken until Friday, April 
12, 1940, at 10: 30 a. m.) 
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FRIDAY, APRIL 12, 1940 

UNITED STATES SENATE, 
TEMPORAllY NATIONAL EooNOMIC CoMMITrEE, 

Waskingttm, D. C. 
The committee met at 10: 40 a. m., pursuant to adjournment on 

Thursday, April 11, 1940
h

in the Caucus Room, Senate Office Building, 
Senator Joseph C. O'Ma oney, Wyoming, presiding .. 

Present: Senators O'Mahoney.lchairman) and King; Represent
atives WilIiams and Reece; Messrs. Henderson, Pike, Hinrichs, 
O'Connell, Kreps, and Brackett. 

Present also: Boris Stern, Department of Labor; Frank H. EI
more, Jr., DeJ>8:liment of Justice' William T. Chantland, Federal 
Trade Commission; and Dewey A.r;derson, economic consultant to 
the committee. 

The CHAmMAN. The committee will please come to order. Dr. 
Anderson, are you ready to proceed ¥ 

Dr. ANnEBSON. Mr. Chairman and members of the committee, we 
.Ievoted the day yesterday to management's story in the steel indus
try as told so ably by Mr. Hook. Today we propose to present to 
the committee a witness able to discuss the problem from the side 
of the workers. Mr. Philip Murray chairman of the Steel Workers 
Organizing Committee of the C. I. O. is the witness to be presented 
at this time. He has with him his technical assistant. I presume 
you will swear them. 

The CHAmMAN. Do you both solenmly swear that the testimony 
you shall give in this proceeding shall be the truth, the whole truth, 
Rnd nothing but the truth, so help you God' 

Mr. MURRAY. I do. 
Mr. RUTTENBERG. I do. 
The CHAIRMAN. You may be seated. Dr. Anderson, it would ap

pear that Mr. Murray has a rather substantial statement to make, 
and in the interests of expedition, if it is agreeable to you I will ask 
members of the committee, so far as possible, to refrain from inter
rupting the witness until he has completed his statement. If we can 
make our notes as we go along then we can ask the questions after 
Mr. Murray has concluded, ana I think probably we will get better 
results. 

TESTIMONY OF PHn.IP MURRAY, CHAIRMAN, STEEL WORKERS 
ORGANIZING COMMITTEE; ALSO HAROLD 1. RUTTENBERG, 
ASSISTANT 

Mr. MUlUIAY. Mr. Chairman and members of your committee I 
welcome this occasion to present testimony to the Temporary N a-

16453 
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tional Economic Committee on the social and economic effects of 
technology, and want to express my appreciation to the members of 
the cOll1llllttee for this opportunity. 

Although the purport of my testimony is national in character, the 
bulk of· my observations are confined to the basic iron, steel, and 
tin producmg industry, which I shall hereafter refer to as the steel 
industry. The spirit in which I present this testimony is a cooper
ative one, as it is my understanding that the committee's function 
is to arrive at the essential basic facts about our economy for the pur
pose of devising solutions to the chronic economic ills WIth which it is 
afilicted. . . 

The most vital of these chronic economic ills is unemployment. The 
crux of the unemployment problem, particularly in relation to the 
displacement of men by machinery and other technological improve
ments, seems to lie in the unwillingness of industrialists and certain 
of our statesmen to recognize the facts. Before discussing technolog
ical unemployment in the steel industry, I want to make a few general 
observations. 

The upswing in business and industrial activity which reached a 
peak in the last quarter of 1939 has demonstrated irrefutably that 
the American economy has not kept pace with the advance in tech
nology during the past decade; and that industry is not expandirig to 
absorb the workers displaced by technololn'. Last November and De
cember industrial production in the N ahon as a whole surpassed the 
all-time peak in 1929, with fewer workers.' In the great industrial 
district of Pittsburgh production rose 6 percent from August 1929 
to November 1939, but during this period man-hours worked declined 
19 percent.· It is plainly observable, therefore, that the most crucial 
problem confronfmg our economy is the failure of employment to 
keep pace with production. The seriousness of unemployment is 
demonstrated in Pennsylvania, where 24 percent of the working popu
lation was unemployed last December, the month when national in
dustrial production was higher than in 1929.' At the same time unem
plo1.!"ent in the Nation as a whole was a discredit to our industrial 
civilization the estimates ranging from 9,000,000 to 11,000,000 unem
ployed workers, men and women idle throu~h no fault of their own, 
men and women no longer wanted or needed by private industry. 

Occasional pronouncements from men in high places seem to be 
focused upon the elimination of unemployment when our national 
annual income rises several billion dollars above the peak year of 
national income. The goal of a $90,000,000,000 to $100,000,000,000 an
nual income is impossible of attainment as long as industry in Amer
ica continues its present practices. To eliminate unemployment by 
raising the national income is getting the cart before the horse. The 
118tional annual income cannot be raised until the unemployed are 
put back to work. And as long as industry continues its :present prac
tices of eliminating workers to maintain profits, our national income 
rannot be raised above the level of recent years. 

1 Federal Reserve Bulletin February 1940 p. 81. (Mr. MurraY'8 footnote.) 
I Pittsburgh Business Rerlew. December 2{f. 1939. Bureau of BUSiness Research. Un!. 

ve-ralty of Plttsburgbl . Pittsburgh. PennsylvanIa., pp. 11-18. (Mr. Murray'l footnote.) 
, • Pennlylvllnla. PUbllC Assistance Statistics, October 1939, Department ot Publle .A8.tJt~ 

anC4!, Commonwealth ot Pennsylvania. HarrisburF. Pennsylvania: and eorrespondence 
be-tween tbe Reeearch Department ot the Steel "orken OrganlzlDg Committee aod tbe 
Department ot Publlc Mslstance. (Mr. Murray's footnote.) 
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The apologetic attitude of political and industrial statesmen con

cerning a solution of this problem of unemployment mi~ht very well 
be likened to the attitude of leading industralists ana, Republican 
statesmen during the period 1930 through 1932, when they saId that a 
policy of waiting would result in a return of prosperity. The attitude 
of industrialists and certain statesmen of today concerning the solu~ 
tion of the present unemployment problem is the same. We are told': 
"Let's wait and thing.s will eventually straighten t4emselves out." 
The Nation and its people have been going through this period of 
waiting for more than a decade, ,and'hel'1) we are ,with 11,000,006 
people still idle, whilst the heavy hand' of taxation, directly attrib
utable to Nation-wide unemployment, engulfs the country and jeop
ardizes the perpetuity of our democratic form of government. In 
recent years this "Wait-and-things-will-work-out-all-right" attitude 
has been altered slightly by saying no one slrall starve. But even this 
slight alteration is; being abandoned, and less than a quarter of the un-
employed are being given meager W. P. A. jobs., , 

On every hand we hear the cry of industry and also we hear the 
cry from Government: "Give us greater productivity, increase our 
efficiency, lower the production costs of our commodities, and thereby 
create greater buying power, and this will afford, t, he cure, for all the, 
unemployment evils confronting the Nation." This has been the 
battle cry of America for a period of almost 8 years. Lltbor has 
responded to it. Efficiency ha.s been increased. Workers have co
operated, applied more energy, put forth greater, effort, and in
creased productivity. What has been the reward! It has been a 
lower annual income for labor, a greater number of men thrown ou~ 
in the streets, and a shorter work year for the workers still em
ployed. The greater efficiency is not being passed on to consumers, 
out is going into corporate profits, which surpassed 1929 profits in the 
last quarter of 1939. All thIS while millions of workers are idle. Here 
is another case of working men and women, responding to a national 
pmer~ncy, giving their all in reply to the battle cry of industrialists, 
politICians, and economists. And what has been labor's reward ¥ In. 
return for their cooperation, the workers of this Nation have unem_ 
ployment, l?overty, and all the misery that trails in the wake of both. 
MonopolistIc controls have grabbed up the fruits of greate~ ,effici~ncy 
and turned them into tire highest corporate profits ID the history of 
America. 

Almost every corporation and company, in America today main. 
tains an army of industrial engineers and efficiency experts} whose 
duty it is, through the process of time evaluating of jobs, to Increase 
the productivity of the individual, and thereby lower the costs' of 
production. The science and ingenuity of man in developing Jlrocesses 
and methods to increase production and increase effiCIency has run 
amuck in the United States during the past 10 years. There has been 
no planning, and so far as I am aware there have been no checks or 
restraints. As a matter of fact, every agency of government, every 
leader and owner of industry, and alniost every economist of national 
repute, has loaned every effort toward the attainment of this goal of 
ever:in~re~g efficiency ~n Am~rican industry. ~dications point to 
contmUIng unprovements ID effiCIency and productlon during the years 
to come. Out of this situation there may develop the greatest pros: 
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perity or the craziest national economy ever recorded in the history 
of any civilized nation. . 

In this machine age, is this age of technological impr~vement going 
to spell the downfall of our democracy? Or are these unprovements 
in the production facilities of modern industry going to be utilized 
to promote the social well·being of our natIonal population, and 
thereby maintain for America the best form of democratIc government 
we believe to be anywhere in the universe' Factual investigations 
conducted by responsible economists and statistical organizations re
veal the very alarming fact that the trend in American industry to
day, due to the introduction of machines and other improvements in 
efficiency, is toward greater monopolistic control in all kinds of in" 
dustrial and manufacturing enterprises. Technology, for example, is 
building a new monopoly in the steel industry. 

In substance, the present program of industry, insofar as I am 
able to observe with relation to the introduction of new mechanical 
devices and other technological improvements follows this pattern: 
Introduce a machine or a new method; increase productive efficiency 
15, 25, Or 50 percent; increase hourly wage rates a fraction of th is 
percentage i lower the number of man-hours per year consideraIily; 
layoff sucn other men as may not be required where the new ma
chine or the new method for increasing productivity has been intro
duced; and gobble up most of the beneffts of greater productivity into 
profits. There is the situation in American industry today. It seems, 
therefore, to be the bounden duty of the leaders of industry, govern
ment, banking, farming, and labor to get together under the auspices 
of the Federal Government and do something of a constructive nature 
to put more people to work, to absorb in industry the people who are 
now unemployed, and to give the louth of the country a chance in 
life, thereby increasing the nationa income, and alleviating the pres
en~ ~igh tax'!'tion ll?poseli upon our people for the purpose o~ main
tammg an unpossIble economy, an economy made unpossIble of 
maintenance through taxation because of the failure of private in
dustry to employ the unemployed workers of America. I shall have 
more to say about this propoSed national conference on unemploy
ment in the concluding part of my statement, 

The CHAIRMAN. Perhaps I may interrupt you here, Mr. Murray 
because I note that you have come to the conclusion of your generai 
observations. If any member of the committee wishes to ask any 
!J.uestions on the general observations, this might be an appropriate 
hme to do it without actually obviating the rule laid down at the 
outset. 

Dr. ANnEBSON. Mr. Chairman the general observation depends u,P'm 
certain other parts of the generai statement, and I have some questIOns 
that I wanted to reserve until a later time. 

The CHAIlIMAN, Very well, I just wanted to give everybody a clIanre. 

TECHNOLOGICAL CHANGES IN THE BrEEL INDU8TRY 

Mr. MURRAY. No industry has been harder hit by technology during 
the 1930's than the steel indust'7' Before discussing the new steeI 
technology, its social and economIC consequencesl I want to make the 
position of the Steel WOI'kers Organizing CommIttee on technological 
changes perfectly clear. The Steel Workers Organizing CommIttee 
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does not opJ:lOS6 technological advances; in fact, the Steel Workers 
Or~izing Committee approves them and conducts a continuous edu
cation campaign amongst its members in favor of technological 
improvements. The attitude of .the Steel Workers Organizing Com
mittee, unlike that of the run-of-mine employers~oes not stop there. 
In aPl?roving technological changes, the Steel vv orkers Organizing 
CommIttee's objective is to secure the participation of labor and con
sumers in the economic benefits of such changes and to eliminate the 
devastating social consequences of such changes on workers, their 
families, and entire communities. 

Those who choose to charge the Steel Workers Organizing Com
mittee with oPl?osing technological advances misrepresent the Steel 
Workers Orgamzin~ Committee's position for the purpose of erecting 
a smoke screen behmd which they try to deprive workers, as well as 
consumers, of the benefits of technology. These parties would likewise 
have us believe that there is no such thing as technological unemploy
men~ and in their attempt to prove this they try to create the im
pression that workers are participating in the benefits of technology 
when, as a matter of fact, such is not the case. My purpose in thIS 
discussion is to present the facts of the new steel technology, as' briefly 
as possible, in their logical sequence. 

The story of the new steel technology during the past decade is one 
of technological unemployment, the permanent displacement of work
ers, the elimination of skilled workers no longer young in ;years, the 
ruination of complete communities, the abrul?t closmg of entIre plants, 
the cancelation of labor's contribution to natlonal purchasing power, a 
constantly rising labor efficiency, the failure to reabsorb the displaced 
workers to create a corresponding number of jobs elsewhere, the 
inadequate participation of labor and consumer, and the intensification 
of control of steel-producing facilities in fewer and.larger hands. 

The largest single technological improvement of the 1930's has been 
the continuous automatic steel strip mill. Twenty-seven of these 
mills, commonly called hot strip mills, have been built to date with 
a combined annual capacity of 15,000,000 tons.' The first mill was 
operated in 1924, and the twenty-seventh mill was put into operation 
in 1938. I am submitting a list of these mills with full particulars, 
and the members of the committee have a copy of that exhibit. . 

(The table referred to was marked "Exhibit No. 2477" and is 
included in the appendix on p. 17331.) 

Mr. MURRAY. The common contention that increased wR:ge rates are 
responsible for technological improvements has no validity in con
nection with the automatic strip mills. The facts in this case show 
the opposite. All of the automatic strip mills were completed, under 
construction, or authorized to be constructed by the respective steel 
coml?anies before steel wages were raised in 1936 and 1937. The intro
ductIOn of the hot stri:p mills preceded the current level of hourly 
wage rates, and not vIce versa. The introduction of these mills, 
therefore, cannot be attributed to higher wage rates. Mr. Charles R. 
Hook, president of the American Rolling Mill Co., estimates the total 
cost of the 27 mills at one-third of a billion dollars.' The respective 

1 Steel Fade, June 1939, American II'OD and Steel Institute, New York City. p. 2. 
(Mr. Murray'. footnote.) 

I Pittsburgh Prese, December 18, 1987. (Mr. Murray'. tootnote.) 
124401--U-pt. SO-18 
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companies have announced the cost of individual hot strip mills at 
figures ranging from $25,000,000 to $45,000,000. 

The hot-strip mills produce only flat-rolled steel products. Their 
capacity of 15,000,000 tons almost duplicates the old·style hand-mill 
capacity for flat-rolled products. In: 1929 the capacity of the old
style mills was 15,600,000 tons of flat-rolled products (plates, sheets, 
black plate, and tin plate).' The peak annual production of flat
rolled products on strip and hand-style mills was 16,900,000 tons in 
1937. Thus the modern automatic hot-strip mills, with a capacity of 
15,000,000 tons, can handle most of the demand for flat-rolled products 
made on the steel industry. 

For technical reasons certain flat-rolled products can be rolled only 
on .the old-style mills. But since 1929 an inc~easing percentage of 
the industry's flat-rolled l'roduction has been on the automatic hot
strip mills. Automatic stnp-milll?roduction of tin plate, for example, 
far exceeds the hand-mill productIOn of tin plate at present. In 1936 
only 23 percent of the tin plate was produced by the strip mills. In 
1937 the percentage rose to 35 percent, in 1938 to 61 percent, and in 
the first 9 months of 1939 to 76 percent. In the meanwhile, the tin
plate hand mills have been abandoned with lightning speed, as I sha.ll 
discuss later. It is plainly observable that before long virtually all 
of the tin-plate hand mills will be permanently abandoned.· And 
within a few years only a handful of the old-style plate and sheet mills 
will still be operating. The automatic hot-strip mills are fully able 
to handle virtually all of the demands for flat-rolled products. If, 
at any time in the future, demand should exceed present automatic 
st;rip-mill capacities, additional strip capacity will be built instead of 
operating the old-style high-cost millsi this, in fact, is what has been 
taking place recently in the tin-plate division of the steel industry. 

LABOR DISPLACEl\IENT IN HOT STRIl' M1LUl 

Mr. MURRAY. The extent to which the strip mills e1inIinate workers 
is incredible. Mr. John D. Knox a practical mill man and associate 
editor of Steel Magazine, recorded the following conversation with an 
official operating a strip mill with whom he discussed how much labor 
(the stnp mills) displace technologically:' 

"At the rate ot 2500 tons a day and working 24 days a month," I said, '-you'd 
deliver to the shipping end of your mill 60.000 tons monthly or exactly what a 
plant with eight conventional sheet mills would produce a year, In other words. 
on the basis of gage tor gage your mm will produce 12 times the output of a COD
ventional eight.-mill sheet plant." 

"Sure thing, and with a lot less men. Take your eight hand mills," be con
tinued turning the leaves of his notebook untu he came to a blank page. 

''You have a crew ot 112 men per turn," he said writing these figures at the 
top ot the page. "Now add a cranesman, a sheet bar stacker and a couple ot 
helpers, a yard clerk, and four shearm.en and their helpers and you have a total 
at 125 men or 875 required to man the millS per 24--hour day. 

"Now let's see. On the back ot the hea ting furnaces ot this continuous m1ll we 
have a beater and a couple ot helpers. a furnace charger, a furnace stacker and a 
couple ot helpers" a clerk In the slab yard and a couple ot cranemen. That's a total 

1 Directory of the Iron and Steel Works, Twenty-aeconc! Edition 1933. American Iron 
and Steel Institute; Twenty-third Edttlon, 1938; Annual StatiBtlcai R'tllort ot the AmerI
can Iron and Steel Instttute, 1939: and Steel. November 6, 1939. (Soureea of data ID 
this and succeeding paragrsp,li.) (Mr. Murray'S footnote.) 

'SIee', October 22,-1934, 'Contlnuou8 Milia Voracloua1n Coat, But Bow-they Produce)", 
bs> John D. KnoJ:, pp. 19-28; (Mr. Murray'."tootnote.) 
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of 10 men," he said adding up the IIgurea he had set down after each of the 
occupations. 

"On the mill proper we have a bead roller and ODe assistant. a gager, a rougber 
and his operator and helper, a couple of rolls hands, a speed regulator and his 
helper. a finisher and bis assistant. a loopet' operator~ an 'operator tor the runout 
table and his helper, an inspector, a recorder. a roller leveler operator, a hot bed 
reeorder. a shear foreman and. his crew of eight men, Doe· torchman for burning 
cobbles and three cranemen. 

''That Is a total of-let's see," and adding up the column be arrived at a total ot 
32 men to operate his mIll or 42 men per turn including the furnace attendants.' 
"This is 126 men to bandle the mill per 24 boum" . 

"In other worda." I chimed In, "with 126 men In the slab yard, on the furnace 
and overseeing the mill you can turn out 2500 tons a day wbereas it would take 
96 sheet mills of the conventional type with a combined crew of 4512 men to pro
duce Bn equivalent tonnage." 

"Yes sir, that's abont the set np." 

This tremendous increase in production for each worker employed
that is, that 126 men in the automatic steel mills can produce the same 
tonnage as 4,512 men in hand mills-represents a 97 percent reduction 
in man-hours, according to Mr_ Knox's figures_ Human labor is prac
tically eliminated on the hot-strip mills_ Electrical power is substi
tuted. Steel is rolled on the hot-strip mills at speeds approximating 
a half mile a minute. The large numbers of men formerly required to 
roll steel are no longer needed. 

Such wholesale elImination of workers has been devastating. The 
strip mills are displacing 84,770 workers, 38,470 of whom have iilready 
been disconnected from the steel industry.' Just 10 days ago in Ma&
sillon 500 workers in Republic's sheet mill there were given this notice: 

We regret to advise you that on account of the permanent discontinuance '01 
operations of the MaSSUloD sheet mllls your services are hereby terminated. 

Please find enclosed your copy of the "Termination Notice to Employment 
Office." This form should be presented to the paymaster to secure any earnings 
... bleb may be due you. __ 

Also find enclosed "Workers Copy" ot Form UC 406, "Separation Report for 
Total Unemployment" as provided under Unemployment Compensation. 

Yours very truly • 
(signed) RRlJIILW STDlL ~""o .. 

(The chairman, Senator O'Mahoney, resumed the chair.) 
Mr. MURRAY. And 500 men walked out and 500 men are walking the 

streets of Massillon today j they have nowhere to go. That happened 
only 10 days ago. 

This notice was given to these 500 workers on March 29, 1940, and 
within the next few weeks between 500 and 600 more will receive thp 
same notice. 

In the Niles, Ohio, plant of the same company 450 more workers are 
also out of employment, as Republic Steel has discontinued its sheet 
mill there also. A public announcement of the discontinuance of the 
mill in Niles was published in the newspapers on March 28. . 

These workers have not been disconnected from the industry one by 
one. They have been cast out a thousand at a time. Fifteen hundred. 
And in one case 3,000 workers were told to.go home and never to come 
back, as their mill would not work aaain. Aside from the inhuman 
effect tlus wholesale abandoning of miTis has on the individual worker, 
look at what happens to entire communities. Property becomes next 
to worthl~, ~usmess drops to a fraction of previous levels, families 
are kept m exIStence by W. P. A. and relief, the social fabric of the 

1 See "Eshlblt No. 2-479." 
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town is torn in shreds, and the only means of making a livelihood is 
taken away from workers, many of whom have never known any other 
way of earning a livin,/', All this happens because technology has 
found a new method 0 production, in this case the automatic strip 
mill. The financial cost of a strip mill is $15,000'0:11 $20,000,000, or 
$40,000,000. But the social cost of this automatic ' is far greater 
in terms of human misery, personal tragedy, and wrecked mankind. 
Look at the worker immediately displaced. 

A large percentage of these technologically displaced workers are 
skilled men. They have spent years acquiring their skills, and now 
private industry has no use for them. These men are no longer young 
in years~.though they are not too old to work. But they are unem
ployed discarded by the steel industry because profits cannot be made 
from their skills any more. These men are capable 'of many more 
years of good work, but private industry is no longer interested in 
them because most of them have reached the ripe old age of 40 years. 

'Rather than relate the tragic circumstances of these men who are 
victims of the strip mills, I have brou~ht one of these skilled hand
mill workers with me to tell this cOIDIDlttee his own story in his own 
way. 

Michael Russell has not been employed on one of the United States 
Steel Cor~oration's strip mills for a very definite reason. The vice 
president m charge of operations of a large steel firm told me that he 
had hired a completely new force of men for his stri~ mill) mostly 
very young men. He explained: "A hand-mill worker IS use<! to pro- , 
ducing from 5 to 10 tons in 8 hours, and he can't get used to seeing a 
thousand or more tons produced on a strip mill in the same time. We 
have to break in new men on the strip mills who have never seen a. 
hand mill operate." The compa.ratively few hand-mill workers who 
have been employed in automatic strip mills-and remember 87000 
of them a.re out com,Pletely-a.re working as laborers or semiskilled 
workers, and are receIving wages one-half to one-third of their former 
daily ell:rnings. The social effects of the strip mills are doubly 
devastatmg. 

Now, Mr. Cha.irman, with your permission I would like to present 
to your committee, Mr. Russell. He typifies one of those 87 000 men 
who have been cast out on the streets. Mr. Hook produced for the 
benefit of the committee yesterday some of the new technologica.l 
improvements that ha.ve been brought a.bout in industry in the form 
of examples of mud guards and fenders. I want to submit for the 
benefit of the committee a. piece of our human wreckage .here, Mr. 
Russell. 

The CRAIRl\[AN. Mr. Russell, do you solemnly swear that the testi
mony you shall give in this proceeding sha.ll be the truth, the whole 
truth, and nothing but the truth, so help you God i 

Mr. RusBELL. I do. 
The CHAIlIMAN. Do you care to make a. statement here' 
Mr. RuSSELL. Yes, sir. 
The CRAIRl\[AN. Did you want to question him, Dr. Anderson, or 

Mr. Murrayi 
Mr. MUIlRAY. I should like to, if you don't mind, Mr. Cha.irman. 
Dr. ANDERSON. Will you question the witness! He is your example. 
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TESTIMONY OF lIIlICHAEL RUSSELL, NEW CASTLE, PA. 

Mr. MUlIIIAY. Mr. Russell, how old are you' 
Mr. RUSSELL. I am 48. • 
Mr. MUllRAY. Forty-eight years of age. How long were you an 

employee of the Steel Corporation before yoU: were summarily dis
charged or dismissed in 19379 

Mr. RusBl'lLL. About 32 years. . . . 
Mr. MUllRAY. What was your occupation WIth the Steel Corpora-

tion prior to your dismissal in 1937 ¥ 
Mr. RUBSELL. A roller. 
The CJunw:AN. A what! 
Mr. RusSELL. Roller. 
Mr. MUllRAY. A roller is one of the highest type of skilled crafts-

men in the industry, is he noti 
Mr. RUSSELL. That is right; yes, sir. 
Mr. MUllRAY. And therefore one of the highest paid! 
Mr. RUSSELL. That is right. 
Mr. MUllRAY. You are a mllrried mm, are you not! 
Mr. RuSSELL. I am. 
The CHAlllMAN. What were you pllid' 
Mr. RusllELL. Well, in the neighborhood of from $12 to $16 dllil:y, 

depending on how much tonnage we produced, but as m average It 
runs my where from $12 to $14 or $16 a day. 

The CHAIRMAN. What was your average' 
Mr. RU8SELL. Daily or pay period i 
The CHAIRMAN. WellJ let us say your average annual earning. 
Mr. RusSELL. Well, tor the year of 1937 I can give you a. brief 

sta.tement here; I have it on a. card which was given to me at the 
time; $2,842.99. '. 

The CHAlRMAN. Tha.t was your a.nnua.l compensation for the year 
19379 

Mr. RU8SELL. Yes; minus 19 da.ys of November, also of December 
not working. In fact it would have been more than $3,000 if I had 
worked the ba.llLnce of the year. 

The CHAIRl\[AN. You worked all but 19 da.ys that yea.r¥ 
Mr. RUSSELL. In November when they terminated my work. That 

is when we were shut down, in 1937, November 11. 
The CHAIRMAN. How did that workin~ year compare with the 

ordinary workin~ year in your experience ill the industry I 
Mr. RUSSELL. Well, this in fact was one of the best years we had 

beea use there was a great boom on at the time. . 
Th~ CHAIRl\[AN. Wha.t was the poorest year you had during your 

expenencei 
Mr. RUSSELL. 1) don't have the definite figure but it ran in the 

neighborhood of $2 000 or $2,400 )'early myhow. 
The CHAIRl\[AN. Then would it be proper to say that your earning 

in this hi~hly skilled employment was never less than $2,000 a year! 
Mr. RUSSELL. That is right. 
The CHAIRMAN. Over how many years¥ 
Mr. RussELL. In the neighborhood of 20 years that I have rolled. 
Senator KINo. Do you have my persons working under you' 
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M'r.RUSSELL. Yes, sir; a roller in _ a hot .mill is responsible for 
eight men besides himself.' . . 

Senator KING. Did they receIve as large wages as you receIved! 
Mr. RUSSELL. Tiley did not. 
Senator KING. What were their average wages per day¥ 
Mr. RUSSELL. As a rougher he would average in the neighborhood 

of $9 or $10 daily' that is a roller's assistant . 
. Senator KING. Each of those men under you received .. approxi-

mately $8 a day' - -
Mr. RussELL. Well, they would average better than that, some of 

them $10 or $11, heaters and so on. 
Senator KING. Did you work for the same company all these 

years' 
Mr. RUSSELL. I did; yes, sir. 
Senator KING. What company was it' 
Mr. RusSELL. Carnegie-Illinois Steel Corporation, better known 

as U. S. Steel. . 
Senator KING. In the same mill, were ),ou, all those years ¥ 
Mr. RUSSELL. In different mills; the Shenango and New Castle 

plant. 
The ClLURMAN. And was this the scale of wages throughout your 

experience of 20 years ¥- . 
Mr. RUSSELL. They vary up and down there with different scales 

from time to time, you know, and some were larger in some years and 
some years they were lower. 

The CHAIRMAN. Wasn't there a substantial improvement in wages 
during those 20 years' 

Mr. RUSSELL. Well, yes, there were, there were some. 
The CILURMAN. What did you get when you started' 
Mr. RUSSELL. Wherr I started first they didn't have what is known 

as the four-part system; there was a three-part system at that time. 
When I first started in the mill a roller made $10 a day on a level, 
very large wages, but it gradually came up as wages came up in the 
industry at the time. 

The CHAIRMAN. How about the number of working hours in the 
day! 

Mr. RUBSELL. We had to put in 8 hours daily_ 
The CHAIRMAN. When' 
Mr. RusSELL. Every day we worked. 
The CHAIRMAN. But wlien did the 8-hour day begin' 
Mr. RusSELL. Well, I began working 8 hours in the hot mill j- they 

,started in at midnight a.t 12 o'clock. 
The CHAIRMAN. You misunderstood my question. -In what year 

was the 8-hour schedule instituted' 
Mr. RusBELI. Eight hours always in the hot mill. 
The CHAIRMAN. Alwa.ys¥ 
Mr. RUSSELL. Yes, sir. 
The -CHAIRMAN. During the 20 years, then, the 8-hour day was the 

rule' - . 
• Mr. RUSSELL. That is right. - -
Mr. MlJR!<AT. The weekly hours, of course, prior to 1937 were 48 and 

55, wasn't It, 6 daYI! a. week, --
Mr. RusSELL. That is right. 
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Mr. MURllAY. There is a distinction in the classifications of labor 

there and the labor rates at the mill that Mr. Russell worked at No
vemb~r of 1937, ranging from a minimum of 621h cents an hour for 
oommon labor, with the maximlHD of the rollers based upon entirely 
the production. They were piece workers, and those rates may have 
ranged anywhere from $8 to $15 a day, depending upon their produc
tion and their efficiency to produce in the old conventional hood-mill 
type of furnaces. 

~ Dr. ANDERSON. Mr. Ru.ssell, you were on piece rates I 
Mr. RUIlSELL. Yes; tonnage rates; that is right. 
Dr. ANDEBSON. And were you at the peak of the tonnage rates of 

employed workers i 
Mr. Rus/lELL. That is right; 
Dr. ANDERSON. Anybody get any more than you did per tonnage 

rate I 
Mr. RuSSELL. Based on--
Dr. ANDERSON (interposing). In other words, you are the highest 

skill known in the industry in the old hand-mill process 1 
Mr. RUSSELL. The roller; yes, sir. 
Dr. ANDERSON. And this top wage that you have just indicated, an 

annual earning of $2,800, is a good yearl-'37 is your peak earning! 
Did you ever earn any more than that I . 

Mr. RUSSELL. Not that I know of because I always worked on a 
small mill. The other mills, larger mills-in fact, they make around 
$4,000 in the bigger mill, see, $3,000 and $4,000. 

Dr. ANnERSON. A man in your class of work' 
Mr. RusBELL. Yes sir; bigger force on the same type of mill. 
Dr. ANDERSON. What do you suppose the average worker in the 

plant in which you have been employed W8,S earning when you were 
earning $2,8001 . 

Mr. RUSSELL. Well, I don't understand that; you mean the average 
worker, lowest-paid man in the hot-mill department 1 

Dr. ANDERSON. You perhaps wouldn't have the figure. You 'got 
$2,800 that good yearhand I was wondering what the averageworli:er 
might be earning in t El same mill that year. 

Mr. RuSSELL. Well now, in the tonnage part of it, some of them 
would average around $7 and $8 a day; $7 at least.~ 

Mr. MUlUIAY. We have a collection of all the statistical matter with 
reference to the average wages of men employed in Mr. Russell's 
mill and all other mills that I know of throughout the country, and 
for Mr. Russell's particular mill in the year 1937 the gross average 
earnings of all employees approximated $1,658. . 

The CHAIRMAN. We interrupted Y0l!>.. Mr. Murray, in the questions 
you were going to ask Mr. Russell. IOU may proceed. 

Mr. MUlUIAY. You are a married man, Mr. Russell 1 
Mr. RussELL. Yes; I am. 
Mr. MUlUIAY. How many in your familyl 
Mr. RuSSELL. Four. 
Mt'. MURllAY. Four children, and your wife. 
Mr. RuSSELL. Four children; six in the family. 
Mr. MURllAY. Were any of your family working in the Shenango 

and New Castle Works when you were laid offl 
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Mr. RuSSELL. When I was laid 011' there was a son-in-law of mine 
at wor~~ but there aren't ·any at work at this time at all. 

Mr. MUllRAY. All 011'1 
Mr. RUSSELL. All 011'. 
Mr. MUllRAY. ;How many men were laid 011' in your mill in No-

vember 1938! 
Mr. RusSELL. Sixteen hundred. 
Mr. MUllRAY. Sixteen hundred automatically displaced' 
Mr. RusSELL. That is right. 
Mr. MUllRAY. That is, thrown out by an order of the Steel Corpora

tion that there was no more work for them. 
Mr. RUSSELL. That is right. 
Mr. MUllRAY. And your two sons were thrown out into the streets 

with them! 
Mr. RusSELL. That is right. 
Mr. MUllRAY. Have you been able to get any employment since you 

were laid 011' in November 1937, any employment of any description 
in j>rivate industry' 

Mr. RuSSELL. We tried in 1938. I had a brother-in-law living up at 
Erie and he wrote me a card and asked me to come up, because he 
thought we could get some work on the docks up along Lake Erie, the 
shipping docks, labor work and all that; so I took my soh and 
another friend of mine and we drove up to Erie to investigate. There 
wasn't any work on the docks, so coming back home, on Twelfth 
Street, I noticed a J'lan with a sign, "Acetylene welder wanted." 
That IS a trade I di follow for a few years, acetylene welding and 
cutting, so I stopp,ed and applied for the job, went in the employment 
office and asked if they were looking for welders and he saId, "Yes; 
we are," so I told him what I wanted. 

He sent for the general foreman and the foreman came out and he 
told him what I wanted and told hin! to put me to the test to see 
whether I did know what acetylene work was about. It was all right

ii he took me back to the employment office and said, "The man is a 
rigilt, he came out very favorably on the test." 

The employment agent asked me, "What is your name'" and I told 
hin!. He said, ''Where are you from t" 

I said. "New Castle." 
He said, "How old are you '" 
I said "47." 
He said, "Hell, man, you're too damn old to start with this com

pany now." 
That is what I was confronted with right there. There was no 

way out I was too old to start with. 
Mr. MUllRAY. What are you doing at the present tin!e' 
Mr. RussELL. Working on W. P. A. 
Mr. MUllRAY. What are you getting' 
Mr. RusSELL. $48 a month. 
Mr. MUllRAY. $48 a month t 
Mr. RusSELL. Yes sir. 
Mr. MUllRAY. And you are the only one in a family of six that is 

working, are you! 
Mr. RussELL. The boys are working on W. P. A., but they are 

married and living by themselves as individuals. 



CONCENTRATION OF ECONOMlO POWER 16465 
Mr. MURIIAY. So that the $48 is all that you get to provide the needs 

of your wife, and how many dependents ¥ 
Mr. RuSSELL, One son. 
Mr. MURIIAY. One son and yourself. You pay your rent--
Mr. RUSSELL (interposing). That is right. 
Mr. MURIIAY. And your food and medical and other obligations, 

and maintain your home on $48 a month. 
Mr. RusSELL, Well, with $48 -a month we maintain paying the 

rent and some of the food, but as far as medical attention and cloth
ing and so on, those are neglected. We can't afford to get it because 
the money won't reach that fnr. We have to skimp along, and as far 
as rent is concerned, we couldn't get a home like I had when I was 
working in the mill, paying $25 or $30 a month rental, so I had to 
get one of the boys and we rented a big house of 8 rooms and a 3-room 
finished attic, So there we split the house up together and split the 
rent, and all utilities so we could get by. 

Mr. MURRAY. So that your married sons are now living with IOu' 
Mr. RuSSELL, One of them is living there, and my daughter an her 

husband are living there. They have their own apartments but it is 
all in the same household, and that is how we manage to get by. 

Senator KING. Did you acquire a house of your own during those 
years when you were working' 

Mr. RussELL. Yes; I did. 
Senator KING. You owned :\,our own home' 
Mr. RussELL. I owned two homes at one time, during the World 

War, but I disposed of them when the World War was on, and I 
never owned any since. 

Representative WILLlAMS. At the time you were let out of employ
ment, what reason was ~ven for it i 

Mr. RUSSELL. They dIdn't give us any l'eason at all, to be honest 
about it. They just told us the mill was down, and that was all there 
was to it. 

Representative WILLIAMS. Did they shut the mill entirely down' 
Mr. RussELL. Absolutely down. 
Representative WILLlAMs. Permanently' 
Mr. RuSSELL. They told us that was the end of the mill. 
The CHAIRMAN. Has it ever been reopened' 
Mr. RUSSELL. Never reopened; no, sir. 
Representative WILLIAMS. And these 1,600 that were let out with 

you represented the entire force in the mill' 
Mr. RussELL. Yes, sir . 
. Representative WILLlAMS. What became of them, if you know' 

DId they make any effort to secure employment for them in some of 
their other mills' 

Mr. RUSSELL. Probably some of them did go about, but hundreds 
and hundreds in New Castle are doing the same thing as I am doing 
at the present time. . 

Representative WILLlAMS. Do you kno," why the mill was shut 
down' 

Mr .. RUSSELL. The only reason for it was the strip mill that is in 
operatIon that put us out of work. 

Representative WILLlAMS. The old process had become obsolete 
and they had by this new process of continuous rolling supplanted 
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the work that was being done by some other plant by that new 
pr~ . 

Mr. RUSSELL. That is right. . 
Mr. PIKE. Hae the mill been dismantled I 
Mr. RUSSELL. No, sir; it is still there. 
Mr. PmE. It has never been used since i 
Mr. RUSSELL. No, sir; it has not. 

PROVISION FOR DISPLAOED WORKERS 

Dr. ANnER80N. Mr. Russell, we were told yesterday in Mr. Hook'e 
testimony, and showed evidence that when he made the change-over 
to the hot-strip continuous mill, he announced to the workers the 
condition, •. what was going to take place, and offered them the alter· 
native ofa dismissal wage amounting in some instances to a sub· 
stantiai' sum, which many of them took as they were dismissed 
because of the change-over to the continuous-strip process. 

In your experience! di~ a",ything like that happen , 
Mr. RuSBELL. No, SIr; It dia not. 
Dr. ANDEBSON. When were you notified that the mill was going to 

close down, the day you were dismissed i 
Mr. RuSSELL. No; I can give you an answer to that. It wae in 1937. 

That year wae a very good year. Mr. Sturdy, who wae superintendent 
of the New Caetle works at that time, when we first got word of that. 
and Mr. Hall, they took all us rollers in the office for a meeting and 
th:&~lained and told us at that time that they insisted on us rollers 
m g these men, our crew~that we see that these men got to work, 
beca1lS6 they had so many orders ahead and they held us responsible. 
They said, "We have been working on it since the I?revious :rear." 
That wae in about the latter part of September. Then ill November, I 
think just about the first part of November, we got word the mill W!UI 
going to shut down, and it did shut down on November 11, and it hasn't 
moved since. 

Dr. ANDEBSON. But you didn't get any dismissal wage benefitY 
Mr. RussELL. No, sir; nothing at all. 
Dr. ANDERSON. And you had, according to your testimony, 1 or 2 

weeks' notice. Was word given to you by the plant superintendent' 
Mr. RussELL. No; it wae just word out through the plant. 
Dr. ANDERSON. Just a rumor i 
Mr. RusSELL. Just a rumor wae what it wae; yes, sir; but it did 

come. 
Senator Kmo. Was a new plant constructed to take the place of the 

old, only changing the process , 
Mr. RussELL. As far ae I know, it wae the strip mill down around 

Pittsburgh. 
. ~r. MUllRAY. The Iroquois works, a new stripping mill erected at 
CiRlrton. 

I think, Mike, you might have gone astray in stating you had no 
work in private industry following your diSlDissal in the New Castle 
work in private industry following rour dismissal in the New Castle 
job at the Shenango works of the Umted States Steel Corporation' 

Mr. RUSSELL. You are right; that did slip my memory. I was called 
, back in the Shenango mill in the latter part of December in '37. We 
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went there, in fact all of us rollers, and they rehired us as catcher 
helpers on the job that I had started at 32 years ago as a boy. 

The CHAIlWAN. How many of you were rehired ¥ 
Mr. RUSSELL. I should say about 200 anyhow, about ilia!;. They 

put me on the job where I started 32 years ago as a catcher helper. 
I didn't like it, in fact, to be lowered away down like that, but I ha.d 
to take it or I couldn't draw compensation or get on relief to get a 
W. P. A. job, so I had to take that and do as I was told, and I was let 
out July 8, 1938. -

Mr. MUlUIAY. You were let out July S, 1938, in the Shenango 
works' 

Mr. RUSSELL. That is right. 
Mr. MUI!RAY. What happened in the Shenango works' 
Mr. RUSSELL. The orders got so slack, it was a 4O-mill plant and 

they were only operating 20 mills, so they doubled the staff up. 
The CHAmMAN. How far from New Castle is Shenango¥ 
Mr. RUSSELL. They are all in one town, probably half a mile apart. 
The CHAIIWAN. Is the Shenango mill still working' 
Mr. RuSSELL. No, sir; it is not. 
The CHAmMAN. Is that closed down' 
Mr. RUSSELL. It is. 
Mr. MURRAY. How many men did the Shenango works employ 

before it was permanently abandoned by the Steel. Corporation' 
Mr. RUSSELL. In the neighborhood of 3,600. 
Mr. MC1!lIAY. And they were automatically displaced by the same 

order¥ 
Mr. RUSSELL. That is right. . 
The CHAIIWAN. As I get your story, you spent 20 years acquiring 

a skill as a rollinJ!: mill ol?erator. 
Mr. RusSELL. THat is rlght. 
The CHAmMAN. The hand-mill operation. . 
Mr. RUSSELL. That is right. . . . . 
The euAmMAN. And when you had reached this peak 'of skill as 

a result of 20 years of work, a new proce5j! was invented which did 
work that you had been doing, more efficiently and at greater speed 
than the hand-mill that you and your associates ·had been operating; 
could operate, is that righU . 

Mr. RuSBELL. That is right. 
The CHAmMAN. Therefore, the new mill which was constructed in 

another town took -the work away from your mill and from the 
workers in the mill t . . 

Mr. RUSSELL. That is right. 
The C.umMUf. The mill at New Castle has never again been 

opened¥ 
Mr. RuSSELL. That is right. 
The CHAIIWAN. And the workers at New Castle who were dis

placed have never since obtained work at anything like the com
pensation they were getting when the new continuous mill came 
mto oI>eration and displaced them' 

Mr. RuSSELL. That is right. . 
The CH AmMAN. And you and many others have been compelled 

for the mostl..art since tlmt too. to support yourselves upon made-
quate W. P. wages, . 

Mr. RUSSELL. Y 88; that is right. 
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The CHAnmAN. And without the W. P. A. you would have had 
no opportunity to work at ·all , 

Mr. RUSSELL. That is right. 
Dr. AliDEBSON. Mr. Russell, I wanted to ask a question. If you 

had heen employed in one of the new strip mills after being laid 
oB when the hand process was done away with! what would you 
have done ! Your skill is not called on in the striP mill now, is it i 

Mr. RuSSELL. Now you are asking something I can't answer, he· 
cause I don't know anything about a strip mill. I never saw the 
inside of one, never got the opportunity to see inside one. 

Dr. ANDERBON. Did you go and apply as a roller in a strip mill i 
Mr. RUSSELL. I didn't thmk I could because it is a different system 

altogether from the hand packing. 
Dr. ANDERBON. Then the only place you could dispose of the skill 

you have taken 20 years to perfect is another hand-process mill. 
Mr. RUSSELL. That is about all. 
Dr. ANDERSON. What is hal?pening to the hand mills! Have you 

tried to locate work in hand mills! 
Mr. RUSSELL. In fact there isn't any. They are all down. They 

are doing away with all the hand-packed mills. 
Dr. ANDERSON. Is that the general impression among worke,s such 

as yourself' 
Mr. RUSSELL. It must be, because we are always looking around and 

can't find any, we don't know where to go. 
Dr. ANDERSON. Was there any attempt made by the mill for whom 

you worked to retrain you, to fit you into some other part of the mill j 
. Mr. RusSELL. No sir; none whatever. 

Representative WJJ.L1AMS. Your statement that there are none seems 
to be entirely in contradiction to what Mr. Hook said vesterday when 
he said there are practically half of them still maintained, as I re
member his testimony. 

Mr. RuSSELL. I don't know what Mr. Hook's intentions are. In 
fact I don't know; I have never seen the inside of the strip mill, I 
don't know anything about the strip mill. 

The CaAIlIlIIAN. Perhaps it might be worth commenting that Mr. 
Hook was testifying with respect to the firm of which he is the head. 

Representative WILLIAM.8. No, not as I understood him; I under
stood him with reference to the whole industry that there were prac
tically half of them left in operation, the hand mills he was talking 
ahout. 

Mr. PIJ<E. I think he sllid there were about 750 still standing and 
about hlllf of the 750 or 375 were still in operation, not necessarily 
full operlltion but still used a good part of the time, and some of them 
!'9 I think you said, Mr. Murray, were still necessary for certain finish- . 
mg operlltions. 

But probably not in your area, not anywhere near you. 
Mr. RuSSELL. Well, yes; there was a l?lant there in Farrell, a hand 

type mill that operated part-time, but It has been down for the last 
6 week~~. We don't know whether that will reopen or not. 

Mr. There wouldn't usually be many jobs left in the few· 
left. The people who have got the mare gomg to hold onto them 
pretty strongly, I should think. . 

Dr. ANDERSON. Mr. Hook's statement was, "But actually there a!"e' 
still 750 of those mills in existence with approximately half in opera-
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tion." That is three hundred-some·odd mills that require your skill 
are still in operation. Have you applied to any of those 300 mills to 
see if you can get a job' 

Mr. RU8SELL. I don't know where they are at to get a job. I know 
in our district there aren't any in operation, so I wouldn't know where 
to go. They would probably be away off from our town, and. I 
wouldn't have any means to get there to apply for work anyhow. 

Mr. MURlIAY. I think it might be well to make a distinction here, 
lest a wrong impression is created, a distinction between a plant and a 
mill. Mr. Hook said that there were some 375 mills still in operation. 
I think Mr. Hook might support me in saying that only affects some 
40 plants, the 375 mills. And the distinction ought to be made there 
lest the impression be created that there are 375 huge hand-mill plants 
still in operation. 

Dr. ANDERSON. Mr. Murray, where would those 40 plants be located' 
Mr. MURRAY. I will endeavor to set that out for the benefit of the 

committee here during the course of my testimony. If the committee 
has no further questions to ask I am through with Mr. Russell. 

(Mr. Russell was excused.) 

GHOST TOWNS 

Mr. MUlIRAY. The strip mills have reduced entire communities to 
ruin. Thriving steel towns have been converted into ghost towns over
night. New Castle, Pa., and that is the town Mr. Russell comes from, 
a steel town of 50,000 people, is a typical example. In the last 3 years 
4,500 hand·mill workers have been permanently displaced in this 
town. A few years earlier 1,200 Bessemer steel workers were dis
placed in New Castle. a total of 5,700 victims of technology during the 
1930's in a single steel town. As a consequence, private job opportuni
ties have dried up. High-school graduates cannot find worK, and are 
lucky to get an opportunity to go to a C. C. C. camp. Sixty-four 
percent of New Castle's popUlation-7,000 families-have been receiv
mg some form of State or Federal assistance, or have been trying to 
~t such aid. The State and Federal Governments have been spend- . 
,m~ approximately $3,250,000 a year in New C!'stle. But even as the 
plIght of the town got worse, the Seventy-sixth Congress reduced 
W. P. A. wages $5 a month and cut the number of W. P. A. jobs by 
more than 50 percent. I am SUbmitting here a thorough study of New 
Castle made by the research department of the Steel Workers' Organ
izing Committee. 

(The document referred to was marked "Exhibit No. 2478" and is 
included in the appendix on pp. 17332-17339.) , 

Mr. MURRAY. Other steel towns have likewise been reduced to ruin, 
while still others are on the verge of it. These towns are the victims 
of corporate irresponsibility. Boards of directors sitting in the finan
cial centers of the Nation pass economic legislation, based exclusively 
on their profit-and-loss statements. In one decision they wipe out a 
complete mill and'ruin an entire town, and the~ do it apparently 
without any thought of responsibility for the SOCIal consequences of 
their decision. ' 

The record of the steel industry during the past decade in abandon
ing entire plan~ or large departments of plants, in one knockout 
blow reveals an Ignorance and discollcern of social conditions that 
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.def:v description. From 1929 to 1939, 53 old-style hand plate, sheet, 
an&' tin-plate plants have been permanently abandoned. Some of these 
plants were departments of large integrated steel works, but a large 
majority were separate plants. There were 38,470 workers displaced 
in these abandoned plants. I am submitting a list of these plants, 
indicating the parent firms, the location, products produced, and num
ber of workers displaced in each plant by years. More than 50 percent 
of the workers were displaced in 1937 and 1938 with the result, as I 
,shall point out later, that the effects of the strip mills on the volume 
of wages and employment in the steel industry have not been substan-
tial until recently. . 

(The ,table referred to was marked "Exhibit No. 2479" and is in
cluded in the appendix on pp. 17339--17341.) 

Mr. MURRAY. The strip mills are not through with their killing. 
:Fourteen plants or departments of integrated steel producers are on 
the industry's death hst. These old-style hand mills are scheduled 
·tb be abandoned permanently. Some of them have worked irregularly 
in recent years1 and some are completely idle at present. Twenty-two 
thousand nine nundred and fifty workers are em~loyed in these plants, 
soon to be thrown into the streets, to be made Idle through no fault 
of their own, and no longer wanted by the steel industry or by private 
industry generaly' I have a list of these plants.. I feel it -mcum
'bent upon mysel to refrain from adding any additional handicaps 
to the respective communities in which they are located, and to 
refrain from hastening the day of their final abandonment. There
fore I am not submitting the list of these plants to the committee, 
but if the committee woufd like to see the list I shall be glad to submit 
it. in confidence. About the eventual abandonment of these plants, 
lhere is no doubt. Several steel employees have alreadY' diSCussed 
the .abandonment of these plants with the Steel Workers' Organizing 
Committee. And with abandonment of these plants the number of 
j>rosperous steel towns will decline, while the number of ghost 
steel towns will increase. But the effects of the strip mills do not 
'!!top here. 

The largest single step toward monopoly in the steel industry dur
,ing the past decade has been the automatic strip mills. These expen
sive mills which small companies operating the obsolete hand-mills 
cannot afford. to install, are further concentrating the control of 
steel-producing facilities in the hands of fewer and larger companies. 
In the steel inilustry at present there are 18 small independent com
panies with obsolete hand mills, whose future is definItely linIited. 
These companies employ a total of 23,350. Their combined capacity 
for flat-rolled products is 2,350,000 tons, or 15 percent of the mdus
try's hand-milf capacity in 1929 for plates, sheets, black plate, 01' tin
plate.' Daily they are losing business to the strip-mill producers, 
and before long their entire business will have been gobbled up by 
the huge strip producers: and these small independent companies will 
-have closed their doors 101' all times. . 

Thirteen of these 18 companies are under contract with the Steel 
Workers' Organizing Committee or .another C. I. O. afliliate. The 
executives of tlIese firms have told me and my associate officers, in the 

1 Dlrectol'J' ot the Iron and Steel Workll, Twenty-third Edition, 1988, American IroD 
au4 Steel Instltute. (Hr. MurrQ', footnote.) 
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course of negotiations, that they do not expect, to, be able to stay: in 
business much longer. 1 personally know that several of thesecom
panies would have closed their doors by now if it had not been for 
the revival in business of last fall.. I, Of course, have a list: of these 
18 small companies and shall gladly submit it to the committee, in 
confidence, if the committee desires lit, but 1 do not W8J!ltto add to 
the credit, financial, and other difficulties of these companies ,by 
advertising their dire condition publicly. 
- With the striI' mills firmly in the saddle, these small independent 

companies are doomed to extinction. ,The changes in, the basing 
point system of pricing that were made in June 1938 have added to 
the'difficulties of these companies, because their plants are located in 
one producing district. But even if these changes had not been made, 
the days of the small companies would still be numbered. The Steel 
Workers' Organizing Committee has not made any statement on these 
changes in tlie basing-point system of pricing, and it is not my pur
pose to comment on t1iem as such. 1 merely refer to the observable 
effects of these changes in connection with the small steel firms 1 am 
discussing. The president of one of the small companies told me 
that the June 1938 changes merely cut a few months or years off the 
life of his comI?any~ t?at neither his company nor his competitors 
could hold out mdennitely against the automatic strip mills. An
other president of a small comI?any told me the only kiD.d of business 
his plant has been able to get m the last several months is what the 
strip-mill producerswiU not handle. Since 1929,' he told me his 
company's share of the sheet business of the industry has declined 
more than 70 percent. 

These companies are doomed, because their obsolete mills depend, 
in the main, upon manual' power; while the automatic strip ,mills 
derive their power I'rimarily from electricity. The-difference in the 
cost of production is fatal to the smaller companies. Men cannot 
compete against electricit:\'. This is plainly demonstrated by a com
parison of the cost of producing a gross ton of tinplate, for example, 
on the hand mills with the automatic strip mills. 

The CluIlWAN. Mr. Murray, I must interrupt you, because that 
sentence, "Men cannot compete against electricity," by many would 
~ interpre~~ as a statement on your part that y?u wanted to d", away 
WIth electrICIty. 1 know you don't want to do It and I want to give 
you the opportunity to say so at this time. 

Mr. MURRAY. Of course, 1 have already said, Mr. Chairman, tha.t 
our committee and our organization a.nd our whole C. I. O. movement, 
is in complete accord with technological advancement and progress, 
and the increasing of efficiency and productivity, and there is nothing 
~ere w¥ch .1 ha.ve ma~e ~ thIS statemen~, 1 hope, th!,~ will areate the 
lmpresSlon m the pubhc mmd tha.t there IS any OPfOS1tion being ma.ni_ 
fested by me against the introduction of electrica devices in industry 
today. ,:' 

The CHAmM.N. Your whole theory is that technological adva.nce, 
the use of intproved devices, the use of electricity, the use of a.ll forms 
of power for industrial produotion, should be a.ccompanied by some 
sort of social care for the workers and the businesses and the towns and 
communities which are affected by the change_ ' 

Mr. MURRAY. That is quite right. That is the basis of this presen
tation, as a matter of fact. 
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Representative WILLIA1II8. Of course, what you are stating now is 
simply the effect that the introduction of these various modern appli
ances has had upon the working man in displacing him. 

Mr. MUlIRlY. Quite true. I am trying to explain to the committee 
not only the devastating effect it is having upon the working man and 
his family, but the misery and poverty that is trailing in the wake of 
these things because of the manifestations of social irresponsibility 
indicated by these large corporations in meeting with Government and 
labor, and these other interested groups. • 

The CHAmlllAN. May I ask at this point, in your experience how 
many of the companies which employ the improved devices also en· 
deavor by the payment of displacement wages or other separation 
allowances of any kind, to take care of the human factor' 

Mr. MURRAY. There are no companies that I know of in the steel 
industry that are doing it. Perhaps Mr. Hook's company did that 
some 20 years agoL!ri" company may be doing it today, I don't know. 

The CHAm1llAN. He testified yesterday that he is doinp: it. 
Mr. MURRAY. I understood he said he was doing so, but insofar as 

I am aware, I know of no single company or corporation manufac· 
turing steel in this country today that is making provision to take 
care of these disaPl?ointed Amencans that are being thrown out of 
American industry, ID any way, shape, or form. . 

The CHAmlIIAN. And with how many companies are you personally 
acquainted' 

Mr. MURRAY. Well, I have collective bargaining agreements in 70 
percent of the industry, with some 638 companies. 
. The CHAmlIIAN. And your testimony is of 638 companies with which 
you have collective bargaining agreements, you know of no com'fany 
which has adopted any separatIOn allowance to take care 0 the 
displaced worker. 

Mr. MURRAY. I know of none; none whatever. 
Dr. ANoERSON. In the companies with which you do not have bar

gaining agreements do you know of any such arrangements Y 
Mr. MUlIRAY. No, I know of no such arrangements anywhere in 

the steel industry, none whatever. 
Representative WlLLIA1II8. I take it you haven't any agreement 

with Mr. Hook's company, the American Rolling Mm Co.' 
Mr. MUlIRAY. No, Mr. Hook is an affable gentleman when he ap

pears before the committee but a different type of gentleman when he 
appears back in Middletown. 

The CHATRlIIAN. Now, Mr. Murrayl 
Representative WlLLIAlII8. I didn't mean that, but he said he had 

such an arrangement and you wouldn't know about that. That 
is why I said, you evidently haven't an agreement because he said 
he had the arrangement and you said there were no arrangements. 

Mr. MUlIRAY. No, as far as I know, Mr. Hook has no desire to 
talk to me. I am quite willing to talk any time he wants to. 

Representative REECE. If I may revert to page 3 which was read 
before I came in, I notice on line 3 in speaking of the industrial con
ditions existing at that time you say: 

Unemployment might very well be likened to the attitude of leading induo. 
triaUsts and Republican statesmen during the period 1930 through 1932. when 
they said that a policy of waiting would result In a return of prosperity. 
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Then you go on and say: 

16473 

The attitude ot lndustriaHsts and certain statesmen of today concerning the 
solution of the present unemployment problem. is the same. 

Do you have any particular l'Ilason for designating "Republican" 
statesmen in one case and "certain statesmen" in the other' 

Mr. MUBRAY; Nothing other than the fact we had a Republican 
administration way back there and I was making an indirect refer
ence to the chickens in pots and cars in garages tiack there, and that 
was about the only suggestion that was offered in those days, so far 
as I know, to cure the unemployment conditions of some 15,000,000 
citizens who were idle then. 

Representative REEcE. But you say the same suggestions have been 
offered at this time by industrialists and certain statesmen. Now 
we don't have a Republican administration today and I was wonder
ing why you used party reference in one instance and not in another, 
since we are dealing with purely an economic situation here in which, 
of course, party consideration has no relationship. 

Mr. MUBRAY. Well, I am sorry if the implications have created 
the impression in your mind that this dart was directed at the Repub
lican Party, because I certainly did not mean it that way. I sim
ply meant we had a Republican administration back there, and that 
the only cure they suggested then was to wait. Now I don't see 
an,body waving their arms in the Federal Congress today about 
this unemployment situation-just nobody at all. . 

The CHAIRMAN. Oh, well) look at the chairman, will you please, 
and say, "Yes, there is someDody." 

Mr. MUBRAY. Well, perhaps they are not making public the thin~ 
you are saying, Chairman O'Mahoney, but I would be delighted If 
this Congress would get exercised about this situation and do some
thing about it. That is how I feel about it. 

Tlie CHAIRMAN. Of course it ma:y be appropriate to say that the or
ganization of this committee was In itself a very definite attempt to 
bring about a solution of this question. I may say that as long ago as 
1935 I introduced a bill in Congress which in its terms called for 
just such an industrial conference on unemployment and economic 
conditions as you mentioned a little bit earlier, and I am glad to ·be 
able to say that there are a number of Members of Congress, both 
Democrats and Republicans, and others also, who are not affiliated 
with either party, who are seriously concerned with this question of 
unemployment. 

Mr. MURRAY. I think it might be well to say there, Senator 
O'Mahoney-- . 

Senator KING (interposing). Let me supplement what was said by 
the chairman, if lOU will pardon me. I agree with what the chairman 
has stated, and understand this commIttee is charged with the re
sponsibility, at least I so interpret our mandate, to mquire into our 
economic and industrial situations and to make such recommendations 
for. tp.e alle~ntion of the situation as the evidence justifies. And I am 
waItIng RDX.IOUSly to hear what you have to suggest as an antidote 
for th~ ~vils, and what you have to suggest as a means to alleviate 
the condItions. 

Mr. MURRAY. I think it mi~ht be w~ Mr. Chairman, for me to say 
to the committee that there IS nothing In this statement that Can he 

12.'91--41--pt.80----19 
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construed as disparaging insofar as the committee here is concerned, 
.because I have the greatest admiration for the work which the chair
man of the ~ommittee has been· doing in promoting a better under
standing of thousands of industries and endeavoring to ascertain 
througli the means of these hearings what it is that groups of citizens 
are domg about it. ' 
., The CHAIllMAN. I didn't mean to imply you were disparaging the 
work of the committee, or indeed of anybody. I was merely bearing 
out what I understood to be :your attitude, that in this reference you 
didn't mean to make any inVIdious comparison. 

Mr. MURRAY. That is right. 
The CHAmMAN. We have a problem. 1t wasn't solved in 1932 and 

. prior thereto, and it hasn't particularly been solved yet. As a matter 
of factJ'we only have W. P. A. to provide a little bulwark against com
plete aisaster for men like the human exhibit that you brought here 
this morning in the person of Michael Russell. ' 

COST OF PRODUCTION IN MECHANIZED lIlILL8 

Mr. MURRAY. I stopped at that place, Mr. Chairman, that men can
not compete against electricity. This is plainly demonstrated by a 
comparison of the cost of producing it gross ton of tin pl"te, for 
example, on the hand mills with the automatic strip mills. The fol
'Iowing cost of production figures were given to me ID confidence, and 
I cannot divulge the comparues involved. The standard measurement 
of tin plate is a base box amounting to apfroximately 100 pounds. 
The total cost of production of a base box 0 tin plate on hand mills 
is $4.72. Of this cost, labor amounts to $1.52. I am submitting a 

'table! "Cost of Production of Tin Plate on Hand Mills," giving the 
full aetails of these costs. 

(The table referred to was marked "Exhibit No. 2480," and is in
cluded in the appendix on p. 17341.) 

Mr. MURRAY. The total cost of production of a base box of tin plate 
on an automatic strip mill is $3.91. Of this cost, labor amounts to 

'$0.643 per base bo~ ,a reduction of 57 percent from the laborcost on 
the hand mills. Uther strip-mill items of the cost of production 
amount to $0.067 per base box more than on the hand mills, par
ticularly because of higher depreciation charges. Thus the strip mills 
can produce tin plate $0.808 a base box cheaper than can the hand 
mills. This amounts to a savings on the strip mills of $17.77 per 
gross ton. This difference is so great that the integrated steel com
panies have almost completely aliandoned their hand mills, and thus 
four small tin plate companies with only hand-mill facilities freely 
a.dmit that they will be compelled to go out of existence in the near 
future. 

The CHAIRMAN. Do you happen to know what the employment is 
of white-colla.r workers in these mills of which you speak that are 
a.bout to go out of existence , 

Mr. MURRAY. The percentage of the whole' 
The CHAIRMAN. Yes. ' 
Mr. RUTTENBERG. The ratio is about 10 percent sa.laried and white

colla.r workers, one sala.ried or white-collar worker for nine Iaborers. 
TheCHAmMAN. The picture you are drawing is not only of the 

displacement of the day worker or the hourly rate worker but also of 
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the displacement of white-collar workers. and the injury of independ
ent producing companies and also the injury of thecommunit!es in 
which they operate, so I want to know how many of these white-collar 
workers might be involved in thi~ movement that you are .describing •.. 

Mr. MURRAY. That is quite true j there is, and might I follow through 
at that point and explain to the committee another situation that de
velops in connection with the maintenance of these dying ,hand ,mills, 
or obsolete or antiquated mills. The hand mill desires, of course, to, 
live, it wants to live it fights to live j it knows that life to it is ,a ques
tion of the survival.of the fittest in the great competitive field. It. 
cannot compete and pay the same wage that is paid at the low-cost" 
high-producing, more efficiently managed big mill, with better machine 
facilities. The employer who owns the small hand mill comes in a, 
state of desr.eration to the organization and says, "Give me a chance. 
to live, won t you i Help me 8l0ng. Won't you agree to a cut in our 
wage rates here so that we can live for another 2 or 3 months!" 

Now, there is an economic repercussion that runs through this dia,-, 
torted competitive picture in the steel industry today that constantly 
confronts the workers employed in the industry reducing their social 
standards, to meet these newer conditions created by the production at 
these large continuous mills. 

Mr. CllANTLAND. Mr. Murray, if your figures are .right, the hand~ 
mill cost on a base box of tin was $4.72 and the strip mill was $3.91. 

Mr. MURRAY. That is right. . 
Mr. CHANTLAND. Representing a savings between the .two processes 

of 81 cents a box, while the savings on laboD or the reduction in labol1 
was $1.52 and $0.64, or 88 cents, so that the reduction; of laOOr was 
7 cents more a box than the total savings! . 

Mr. MURRAY. Perhaps my expert can explain .that to you, but it is 
my understanding that in arriving at that figure he was trying to 
determine the difference in the actuallabor cost, and the figures showed 
a difference in laOOr cost amounting to approximately 88 cents, aI, 
though the over-all cost may have been only 80. 

Mr. CllANTLAND. That is right. Reduction in mbor is greater than 
total saving. 

Mr. MURRAY. No j I think that the reduction in labor is a distinct 
situation from the one to which you make reference, and I believe that 
Mr. Ruttenberg can answer that. 

Mr. RUTl'ENBERG. The total difference is between $3.91 on the Mp 
mill and $4.72 on the hand mill; it is a reduction of a total of apprOltl, 
mately 88 cents, of which 80 cents is reduction in labor costs. 

Mr. MURRAY. Does that explain it! . 
Mr. CllANTLAND. Then your total cost of the strip mill is $3.91. 
Mr. HmRIOHS. You don't give the detail in that exhibit for the 

costs of the strip mill, but I think that the steel cost would be the 
same in the two types of mill and the tin cost would be the same 
in the two types of mill, and the materia,ls and supplies essentially 
the same. 

Mr. RlJTl'ENBERG. The reduction is almost exclusively in the labor 
costs. . 

Mr. HINRICHS. And the increase of 6 cents that you mention is 
almost entirely the depreciation item. 

Mr. RUTTENBERG. That is right. 
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Mr. HnmIcHB. That would mean, then, that if these hand mips 
were to stay in business in tlOmpetition with the automatic strip mill, 
if the hand mills disregarded that whole depreciation item of 12 
cents, which is the only capital charge in the thingt.if they regarded 
their equipment as worth absolutely nothing and Ilidn't charge a'!-y 
depreciation) but just mined it out and cut their wages more than ID 

half, they still would not be effectively competing WIth· the automatic 
process. Is that correct¥ 

Mr. RUTl'ENBERG. That is so true that virtually every hand ~l 
that produces tin plate for the integrated compames that have strip 
mills is down, and they are producing on the strip mills. 

Mr. HnmICHB. And that I?rocess could be kept alive only up to the 
point where the machinery Itself couldn't be used any longer if you 
didn't maintain any depreciation. 

Mr. RUTrENBERG. They would live as long as they had any fat ~ 
live on and when they didn't have that they would have to close then 
doors. 

The strip mills' advantage in producing sheets is even more fatal to 
the hand-riillls. An official of a small hand-mill sheet producer told 
me his direct labor cost to convert a ton of billets into sheets for 13-
gage sheets, which is his average, amounted to $6.50 a ton, plus $1.30 
a ton for indirect labor costs, or a total labor cost of $7.80 per ton of 
sheets. The strip mills have reduced the over-all cost of production 
of sheets and strIp, according to Mr. Eugene Grace, president of the 
Bethlehem Steel Corporation, by' $6 to $8 a ton.' Thus, if the entire 
labor cost on the sheet hand mills were eliminated, the cost of pro· 
duction would still exceed that of the automatic strip mills. In other 
words, even if the hand-mill workers donated their labor to the small 
hand-mill companies, they still could not successfully compete with 
the automatic strip mills. Certainly with such a wide difference in 
the cost of producmg sheets, wage sacrifices on the part of the hand
mill workers will not save either their jobs or the companies that 
employ them. As a matter of fact, all of the 14 small, hand-mill 
sheet C?mpanies f!'-y wages at j)resent that are below the prevailing 
wages m tbe stee mdustry, and they cannot be reduced furtner. 

Efforts of these small companies to reduce their costs and remain 
competitive have been exhausted. Several of these companies have 
installed three·hi~h semiautomatic mills for the production of sheets. 
These mills elinlmate around lout of every 5 workers required to 
produce an equivalent tonnage on the hand mills, and reduce the 
over·all cost of production $4 ller ton of sheets, on the average. The 
effect of the semiautomatic mills is to prolong the life of the com
panies that install theDl;, but the savings of these mills are not enough 
to enable the coml?arues that have them to compete indefinitely 
against the strip mills. The president of the small sheet company. 
which first installed semiautomatic mills, told me more than a year 
ago that if he could keep his company alive for another 4 years he 
would be satisfied. 

Prior to the installation of semiautomatic mills, the small sheet 
mill companies, particnlarly during the twenties, pared their costs 
to a bone. As an example! I am submitting a noteworthy study of 
employment and productiVIty in a sheet-steel mill, by a thoroughly 

1 WaU Btreet JOunlGJ, July 28. 1939. 
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competent student, Dr. J. R. Groener. This is the only copy we 
have of the book, but there is a summary in the paper. 

The CH.mY"N. We will be glad to have it for the files. 
(The book referred to was marked "Exhibit No. 2481" and is on 

file with the committee. The document summarizing this book was 
marked "Exhibit No. 2481-A" and is included in the appendix on 
pp. 17341-17342.) 

Mr. MURRAY. This is a printed volume of some 80 pages. This 
study, based on the company's own records, briefly summarized 
shows, as a result of technological improvements made from 1925 to 
1929, the company eliminated 312 workers and reduced man-hours 
by 47 percent, but its monthly pay roll by 34 percent, or $34,816, and 
still increased its production by 13 percent. In other words, the 
hand-mill companies had reached thell" peak of efficiency when the 
strip mills were developed, and they are helpless before the onslaught 
of the low-cost automatic strip producers, as hand-mill costs cannot 
be slashed any more. 

The economic effects of the strip mills, therefore, are the elimina
tion of the smaller coml.'anies, and the further concentration of 
steel-producing facilities In the hands of the few large steel com
panies. The new steel technology is accentuating monopoly in the 
steel industry. 

The CHAIl!MAN. It is now 12: 15 and you still have some time to 
go, so we will postpone the rest of your statement, if you have no 
objection] until the afternoon session. I was going to ask, however) 
whether In the matter that is still to be presented you intend to deal 
with the statement which has been made that though there has been 
this big advantage in technology through the introduction of the 
continuous mill and workers have been as a result necessarily dis
placed, they have by and large been absorbed in new industry or in 
avenues that have been created as a result of the improvement. Do 
you deal with that subject later! 

Mr. MUllRAY. We deal with the failure of industry to reabsorb or 
new enterprise to absorb. 

The CHAlRKAN. The committee will stand in recess until 2: 15. 
(Whereupon at 12: 15 the committee recessed until 2: 15 p. m.) . 

AFTERNOON SESSION 

(The hearing resumed at 2 : 20 at the expiration of the recess, Chair
man O'Mahoney presiding.) 

The CHAlRKAN. The committee will please come to order. You 
ended just before you got to New Steel Technology Covers Industry 
of your prepared statement. 

TESTIMONY OF PHILIP MURRAY-Relumed 

Mr. MUIlRAY. With your permissionl Mr: Chairman and members of 
your committee] I would like to expedite the reading of this paper by 
asking that with the beginning of our subject dealirig with New Steel 
Techriology Covers Industry on page 18, running over to the last para
~ph on page 21, all of this matter which I won't read unless you 
msist upon my reading, be included in the record. . 
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The CHAIRMAN. That is. a very customary request in the House of 
Representatives. All you are asking is for leave to print. We will 
grant it. 

Mr. MURRAY. Then the matter which I refrain from reading deals 
largely with the individual displacements of perhaps one, two, or 
three men on jobs, and it will be interesting, I suppose, for the guid
ance of the committee in their final determination of the facts to be 
presented. 
, 'TheCHAIm.rAN. That material will be printed in the record as part 
of your statement in the order in which it appears in the statement 
itself. 

(The omitted portion of, Mr. Murray's printed statement appears 
below:) 

NEW STEEL TECHNOLOGY COVERS INDUSTRY 

The new steel technology has been displacing labor in all branches of the steel 
industry, and has not been confined to the production of flat-rolled products. The 
cumulative effect of all the technical improvements made in the steel Industry 
during the past decade, some small, others large, has been as severe on employ-, 
ment as the huge, dramatic technical improvement of the automatic strip mill. I 
shall not impose upon the time of the committee by relating all of these smaller 
technical improvements, but I do feel it is important to recite a few typical ones 
briefly. I have chosen the following cases of relatively small technical 1inprove~ 
ments from our files at random, 8S illustrative of what is happening in every one 
of the branches of the steel-producing industry. 

case No. 1: A large steel company, firmly established in the trade, Invested 
$750,000 in improvements in its open~hearth department. Sixty~two employees 
'were eliminated in the department as a result of the improvements. which 
a.mounted to an annual pay-roll saving of $118,000. In addition, the company 
effected savings in coal consumption and other savings, which amounted to 
$257,000 a year. Thus the company's annual savings in cost totaled $375,000, or 
enough to write off its $750,000 investment and interest in less than 2Jh years. 
The technical Improvements enabled the men remaining on the pay roll-and 
,recall that 62 were eliminated-to produce in 133 days the same amount of steel 
that formerly required 200 days. The result was that even though the men made 
more money per hour, their over-all annual earnings remained the same, a8 the 
number' of hours of work a year was reduced correspondingly witb the increased 
tonnage per bour. Incidentally, the company sougbt a reduction in tonnage rate, 
but the S. W. O. C. rejected the company's request for the reason stated above. 

This case illustrates how the employment year of steel workers in being reduced. 
Increased mechanical efficiency means steel workers no longer can look forward 
to 5 days' work a week for 50 steady weeks a year; in hct, a steel worker is lucky 
If he Is employed 75 percent of the year. 

Case No. 2: One of the industry's largest wire companies, through technical 
improvements. increased the speed ot its cold wire drawing machines from 
115 revolutions per minute to 150. As a consequence, production rose trom 
2,185 pounds per 8-hour turn to 3,000 pounds per turn, or an inerease of 37 
'percent. Here again the company sought to reduce tonnage rates from 14 to 22 
percent. ' ProdUction had been increased to such Bn extent, 1t was argued, that 
the employees involved would be able to increase their daily earnings by 7.2 
percent, despite the 14 to 22 percent proposed cuts In their tonnage rates. 
The S. W. O. O. malntnined In this case, as in the open-hearth case I have just 
dIscussed, that doH)" earnings are not a :ta1r measurement. because the annual 
earnings of the men were reduced in direct proportion to the Increase In their 
'output per bour. Tonnage wage rates were adjusted to the mutual satisfaction 
of the company and S. W. O. C., recognizing the principle that workers should 
participate equally with the company, directly and Immediately, In the benellts 
fit teehnology. In another case, a wire company in its llne.-wire department 
JnCfeased the revolutions per minute of its machines from 350 to 450, or 28 
percent. Production rose from 1,200 to 1.800 pounds per 8-hour turn, or 50 
perc.ent. Here again the 12~month employment year was cut at least by one
fourth. 

Case No.'8: Large numbers ot men have been ellmlnated in the primary 
operatloIll of the steel industry by the introducUon of the scarfer. Scarters. 
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with their acetylene torches, can burn the bad leams out ·of billets a to ,6 
times as tast as chippers can chisel them out with their air-pressure chisels. 
In the steel foundry ot the Bethlehem. Steel Co., Bethlehem, Pa., five to sa' 
chippers formerly worked 8 hours each to 'clean the seale from a certain 
product, at a total Jabor cost for thiS" one operation ,of $31.20. Now one man. 
with an acetylene torch and one belper does this same job, a;t a total Jabor 
cost of $10.08, or a reduction in the totallabor cost of 70 percent. At least 2,500 
workers have been eliminated in the steel industry during the past decade 1n 
the shift from the cblpplng to scarllng method for taking bad seams ant of 
slabs. bUlets, et .. 

Case No. 4: There are technical Improvements that eUminate as few 8S 1 
wrker, or 3 on 3 shifts. In the blooming mill department of a large steel 
works 1 man was employed as .8 stamper on each operating shift. His duties 
were to place small metal numbers in the slot ot a stamp hammer, and to strike 
the bUJet with the hammer to imprint the heat number for Identlftcat1o~ pur· 
poses. This job. affecting 3 men, 1· on each shift, -has 1)een eliminated. No'W 
a small air-controlled cylinder directly above the hot billet has been installed. 
It is controlled by a switch plaeed near the shearman who operates It along, 
with his other duties with no extra eompensaton. The heat numbers ere 
changed by the production recorder, who likewise does Dot receive any stra 
compensation tor his increased duties. Countless eases of this description ean 
be related. I can cite numerous other eases, and the story Is the same: ~ ma'D 
here, 8 men there, 12 men here, etc., are being dIsplaced by technical' 
lmprovements. The effects of these improvements have been that fewer and 
fewer workers and less and less man-hours are required to produce . more and) 
more steel products. 

Mr. MURRAY. Might I summarize this by beginning on the last 
paragraph of page 21: All this means irregular work for the' steel 
workers who are considered regularly employed. They might work 
5 days a week for a month, or for 2 months. Then they will be em
ployed 4 days a week, or 3 days a week for 8. month or"more.' As 
the year goes on they might get 5 days' work a'week for a few more 
months. Then they might be laid off for a week, sometimes for a 
month or mOre. A pick-up in business comes. They are called back, 
and are employed 5 days a week for a while. They'might get 6 days 
a week for a couple of peak weeks of production. Then they go down 
to 3 and 4 days a week work. All this adds up to partial employment 
for the entire year. Steel worke,.., who are considered regularly' em
ployed suffer periodic unemployment or slack employment every 
year. The number of steel workers who are employed a full 5 days 
a week for 50 weeks a year is insiguificant. The vast majority of 
workers attached to the steel industry are affected adversely by the 
increased technical efficiency of the industry. Instead of being _em
ployed a full year, the average steel worker is idle from one-fifth to 
two-fifths of the year, and only employed from 60 to 80 percent of the 
time. Because in this time all the steel consumed for the entire year 
can be produced. . 

The CH,mM.N. The conditions which 1.0u have just described as 
oxisting in the steel industry are very similar to those which exist in 
the coal-mining industry, are they not I 

Mr. MURRAY. In the coal industry, of course that industry is keyed 
with men enoug)l, invested capital enough, ,and coal mines enough, to 
produce approxunately 850,000,000 of coal annually, where the con
sumptive requirements of the Nation are reduced ,to something ap_ 
proximating 400,000,000 tons now. The coal industry on the basis of 
lts present mdus~ set-up only affords about half tune to all of the 
workers employed ID that mdustry. In the steel industry, according to 
our analysis of the whole thin~ throughout the past 10 or 11 years, we 
find that, due to the introductlOn of new machines, improvements in' 
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efficiency, and oth~r techno~ogical improvements, the .steel indus~ry. is 
equipped today WIth men and money and plant-e9.Ulpment faClhtles 
to produce approximately all of the Nation's ordmary normal 1929 
requirements on about 7lh months' work each year. 

The CHAIlWAN. I was about to say--
Mr. MURIlAY (interpo,sing). And that situation, of course, is be

coming worse from the standpoint of the introduction of new ma
chines constantly in the industry! providing only part-time employ
ment for those who are kept in mdustry, and, of course, as I have i. 

already stated, displacing some 88,000 people from the industry within 
the next 2 years. ' 

Representative WILLIAlI(s. That would mean an average employ
ment of men about 7 or 8 months a year! 

Mr. MURIlAY. That is right, on the ba.sis of 5 days per week and 40 
hours. . 

The CHAI1IlI[AN. Weli, in terms of unemployment during the week 
and during the year I could have imagined that you were describing 
conditions in the coal-mining areas of my own home State. 

Mr. MURIlAY. Quite true. What is true in Wyoming is true in 
Pennsylvania, true in Iliinois. 

The CHAIlWAN. And when the worker who constitutes the bulk of 
the population, of the coal-mining populationl or a steel-l?roducing 
community, is unable to work but a portion ot the time, h,S lack of 
purchasing power is felt not only by the bu.sinessmen of the par
ticular communi!y but also by your whole economy; isn't that right¥ 

Mr. MURRAY. Quite true, and, Senator, I want you to know that the 
interest that we are manifestin~ in endeavoring to effect a cure for 
these bad economic conditions IS prompted wholly and very unsel
fishly to help not only industry but the community and the State and 
the Nation as well. We believe what we are offering here in the intro
duction of factual matter dealing with unemployment in steel is not. 
something that is promoted b~ my union to immediately help my 
union, but rather to help the mdu,stry, to stabilize the functioning 
end of the industry, and to help the community and the Nation as well. 

The CHAIlWAN. It is all keyed into the purchasing power of the 
masses, as ,was testified here by Mr. Ford and Mr. Kettering a few days 
ago, and when we build up that purchasing power by stable employ
ment at real wages we increase the market for every businessman m 
the land, do we not! 

Mr. MURRAY. That is right. 
Now with your permission, Mr. Chairman, on page 22 I should like 

to eliminate from the reading of the paper that portion of the paper 
that deals with mergers and consolidations and merely again to sum
marize by referring to the last paragraph of that article on page 23. 

(The omitted portion of Mr. Murray's printed statement appears 
below:) 

MEBOEBS AND OONBOLIDATIONB 

Included In the new steel technology are savings resulting from mergers of 
steel companies and cODsolldatloDs of subsidiaries of the larger steel producers. 
During the thirties United States Steel conSOlidated the DUnois Steel Co., Car
negie Steel Co" Lorain Steel Co., and the American Sheet &. Tin Plate Co .• all 
8ubsldlaries. In the Carnegle-IUlnols Steel Corporation. The West Leechburg 
Steel Co. merged into the Allegheny Steel Co. In 1936. Rnd 2 years latf'r the Ludlum 
Steel Co. merged witb the AUegbeny Steel Co. Into the AUegbeny-Lndlum Steel 
CorporaUon. Tbe Republic Steel CorporaUon abeorbecl the Corrlgan-McKlnney 
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Steel Co. and the Canton Tin Plate Corporation; and the Truscon Steel Co. merged 
with Republic. Tbe Seneca Iron & Steel Co. was merged Into the Bethlebem 
Steel Co. and later consolidated along with the PaclJlc Coaat Steel Co., Southern 
california Iron &: Steel Co., and the MeCIintic-MarshaU Construction 00. The 
number of steel companies going out of existence during the thirties as a result 
of mergers and consolidations by the major steel producers was 1& while 8 othe?B 
were merged but bave kept their separate identities. Only 2 new companies 
were formed 8S a result of these mergers and consolidations, all of which are 
IIeted In exhibit No. 2482, whleb I am sUbmitting. 

In addltion, there have been other managerial improvements. like systems ot 
budgetary control, ete., that have been introduced in the steel industry in recent 
years, the Det effect of which has been to contribute to a shrinking labur force. 
This has also been the effect of the mergers and consolidations that took place in 
tbe steel Industry during the past decade. 

Dr. ANDERBON. Mr. Murray, do you want to introduce the exhibit! 
Mr. MURRAY. I want to introduce the exhibit and I want to intro

duce all of the other material in the record for the guidance of the 
committee. 

Dr. ANDERSON. The exhibit then will be "Exhibit No. 2482." 
The CHAIRMAN. It may be received. 
(The table referred was marked "Exhibit No. 2482" and is included 

in the appendix on pp. 17342-17343.) 
Mr. MUlIIIAY. I endeavor at this point to impress upon the committee 

the fact that these mer~rs and consolidations that have taken place 
in the steel industry WIthin comparatively recent years are in some 
measure, or do in some measure contribute toward the unemployment 
situation in the steel industry through the promotion of greater effi
ciencies and the centralizatIOn of the operating efficiencies of the 
management. I continue by stating: 

The net e1tect ot the automatic strip mIDs, of other technical improvements, ot 
mergers. consolidations, and the like--in brief. of the new steel technology-has 
been an increasing volume of technological unemployment. in the steel industry 
during the 1980's. 

I come now to the statistical measurement of technological unem
ployment in the steel industry. There are two way,. to measure 
employment. One is in total employment, or the numoor of wage earn
ers. The other is in man-hours, or the number of hours worked. The 
latter (man-hours) is the more accurate measurement of employment, 
from the point of view of both the employer and labor. The number 
of wage earners at any given time is not an accurate measurement of 
employment. From lRbor's point of view the number of wage earners 
may be too high for the given production because of part-time work 
as no consideration is given to the effect of sharing the work on actual 
working time. From the employer's point of view the number of wage 
earners may be too low for the given production because of overtime 
work, as no consideration is given to the extra days actually worked. 
On the other hand, man-hours, the actual number of hours worked to 
produce a given output, gives consideration to part-time work and 
overtime work. Finally, the changes in the number of hours worked 
per week, as thes~ changes affect employment, can be seen only by 
man-hour comparisons. . 

Thus in measuring employment, it is obvious man-hours is a far 
more accurate picture of the volume of employment than is the number 
of wage earners. In other words! the volume of employment in man
.hours in relation to production 18 the real way to get at the heart 
of the problem of technological unemployment. 
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I am submitting here a chart, "Pay Rolls and Man-Hours per Ton 
of Output-" . 
. The CHAIIIMAN_ It may be received. 

(The chart referred to was marked "Exhibit 2483" and appears 
on p. 16483.) 

Mr. MUIIRAY. This is a chart showing the trend of pay rolls and 
man-hours per ton of output of hot-rolled iron and steel products in 
the steel industry from 1923 through 1939. This chart 18 based on 
figures from the National Industrial Conference Board, a/rivate sta
tistical agency whose board of directors is composed 0 leaders of 
industry.1 , 

This chart shows that since 1923 the number of man-hours per ton 
of steel outfut has declined 36 percent. In other words a little more 
than 6 stee workers can turn out as much steel now as 10 could in 
1923. The decline has been most severe since 1936, when the huge 
labor displacement by the automatic strip mills began. Almost half of 
the decline has taken place since 1936. 

The impact of the new steel technology on pay rolls demonstrates 
why our economy is in a rut. Pay rolls per ton of steel produced have 
declined 10 percent since 1923. In other words, the labor cost per 
ton of steel produced now is 10 percent less than in 1923. This 10-
percent reduction was made from 1924 to 1929, during which time 
hourly wage rates remained unchanged. The labor cost per ton of 

'steel now is approximately the same as in 1929; that is, tl:ie index of 
pay rolls per ton of output on this chart standS at 89.4 in 1929 and 
90 in 1939. During the same period, however, from 1929 through 
1939, average hourly earnings increased 29 percent, or from 65.4 to 
84.2 cents per hour.' Thus during this 10-year period total pay rolls 
for a comparable output remained the same despite an increase of 
29 percent in hourly earnings. Technological improvements are re
sponsible for this condition_ It is plainly observable, therefore, that 
labor is not participating in the benefits of the new steel technology_ 

A full-view effect of this technology, however, on pay rolls and 
~mployment can best be had by looking at the last 4 years in the steel 
mdustry. 

The C:HADUi:AN. Is that statement disputed by any observer of the 
steel industry i 

Mr. MUIlRAY. Might I say for your information, Mr. Chairman, 
that this statement which I now read is largely derived from filP'res 
produced by the American Iron and Steel Institute, the NatIOnal 
Industrial Conference Board, and from other private and statistical 
agencies with whom we have no connection, and in addition to that 
based upon factual studies of all those matters by my own department 

, of research in the city of Pittsburgh, which has made a current review 
lasting now for a l'eriod of a{,proximately 5 months, into all of the 
factors having to do with thIS question that I now present to the 
oommittee.' , 

Mr. PIKE. I think, Mr. Murray, that your statement is almost 
exactly true in dollars and cents, and I think Mr. Hook's figures 
yeste~ay bore it out pretty well, but they at least have gained in 

11f'On and Steer, January 1940, National Industl'laI Conference Board. page 8. (Mr. 
; Murray'. footnote.) . 

• Steel Fllctl, Februllf7 1940, AmerIcan Iron and: Steel Institute, pap 8. (Mr. 
lIurra,', footnote.) 
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several hours It week of leisure which they didn't hltve before. If 
there is a.ny ga.in, it is in more off time It week rltther tha.n in dollars 
and cents. 

Mr. MURRAY. Of course, my complaint here is predicated upon 
the assumption that there is too damned much leisure in the steel 
industry. I don't think that they are giving them enough work. If 
your mind is meeting my mind, and I doubt that it is, of course we are 
both right. 

Mr. PIKE. We would agree that 70 hours a week was much too 
much for a man to work over a long period, and that there was a 
real desirability for social reasons· to pull those hours down first, 
say, to 60 and then to 54 and to 48 and possibly to 40, but somewhere 
in there comes the question of when you have got too much time on 
your ha.nds a.nd I am interested to get your point of view. Would you 
only ask, thenhfor 30 hours in order to spread the work more, and 
not because 30 ours would be better for the men ¥ 

Mr. MURRAY. Well, I intended of coun;e to cover that phase of 
it in the later discussion of this problem. 

Mr. PIKE. All ri~ht. 
Mr. MURRAY. Is It all right if I shoot it in a little later! 
Mr. PIKE. Yes. 

GREATEST OHANGE IN EMPLOYMENT AFTER 1936 

Mr. MURRAY. The most vital period during the thirties has been 
from 1936 through 1939. It is during this period that hourly wage 
rates rose more tha.n 26 percent; that is, of the 29-percent increase 
since 1929, most of it took place since 1936. The new steel technology 
of the thirties did not begm to reduce J?ay rolls and employment, m 
substa.ntial amounts, until 1936. It is smce then that the productive 
efficiency of the industry increased by 21 percent. During this period 
wages per ton of ingots produced rose as a result of the increase in 
hourly wage ratesl but by the end of the period, in September 1939, 
wages per ton of mgots ;produced had returned to the level prevail
ing before the increase m hourly eal'Ilings. From August 1936 to 
Sel?tember 1939 technology reduced the number of man-hours per ton 
of mgots produced from 18.7 to 14.7, or more tha.n 21 percent. 

These facts were arrived at through careful and extensive analysis 
of the basic facts compiled by the American Iron and Steel Institute 
on monthly ingot production, total monthly hours worked by hourly, 
piece work, and tonnage workers, and total monthly wages (in whole 
dollars) received b!. this group of steel workers. I am submitting 
an explanation in 'Exhibit No. 2484" of the natnre of these basic 
facts and the method of their analysis. 

The CHAIRMAN. It may be received. 
(The document referred to was marked "Exhibit No. 2484" and is 

included in the appendix on p. 17343.) 
Mr. MURRAY. I am also submitting four charts that illustrate these 

facts. I then make reference to the charts which are "Exhibits Nos. 
2485, 2486, 2487, and 2488." 

The CHAIlWAN. They may be received. 
(The charts referred to were marked "Exhibits Nos. 2485 to 2488" 

alld appear on pp. 1648&-16488.) 
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Mr. MURRAY. I am submitting this explanation and illustration of 

the facts as exhibits to avoid consuming the committee's time on 
technical matters, and if after looking these facts over any committee 
members want to discuss them with me or the S. W. O. C. research 
staff, we shall gladly oblige. • 

In connection with this body of information I want to discuss, 
briefly, three important questions. One is the relation of heurly 
earnings of steel workers to steel :prices. The second is the relation 
of the new steel technology to natIOnal purchasing power. And the 
third is em:ployment. 

Might I Just take the time of the committee while I present one of 
those charts! 

(Senator King assumed the Chair.) 
Acting Chairman KING. Which exhibit is that' 
Dr. ANDERSON. "Exhibit No. 2488." 
Mr. MURRAY. I wanted to make a comparison here because I think 

this is graphic and describes in vivid fashion just about what our 
situation is today in the industry. You will note at the left side 
of the chart there the August output of 1936, 4,184,287 tons. Sep
tember 1937 there was an increase of 2 percent over the August 1936 
production, or 4,289 507 tons. In September 1939 there was a drop 
of 1 percent below the 1937 production to 4,231,310 tons. Those are 
three fairly comparable months. 

You will note here in the middle of the chart reference is made 
to the number of employees in those particular periods. 

In August 1936, 444,953 employees produced the 4,184,287 tons. 
I want to explain this figure here. In March of 1937 the Steel 
Workers Organizing Committee negotiated the agreement with the 
steel industry reducing the workweek from 48 to 40 hours. That 
condition necessitated the employment of an additional 58,000 work
ers, bringing the total number of employees in the steel industry in 
March of 1937 up to 503,643. 

Acting Chairman KING. That is the entire United States i 
Mr. MURRAY. In the United States. In September of 1939, 2 

years later, when the full impact of technological improvement was 
beginning to be feltl this force of 503,643 workers employed in Sep
tember of 1937 prOducing a comparable tonnage to that of Septem
ber 1939, we find the industry in September 1939 giving employment 
to 415,171 workers, or, as you will note, a reductIOn in the working 
force approximating 88,000 below the September 1937 figure. 

In the last column we find 3 months m 3 separate years, August 
1936, September 1937, September 1939, 3 comparable months, 8 com
earable tonnage figures. How do we explam this reduction from 
87 to '39 i It is explained by the number of man-hours given the 
employees of the industry in those 3 years. In August of 1936 the 
employees in the industry worked 78,208,172 hours to produce 4,184,-
287 tons. In September of 1937, the employees in the industry 
worked 79,230,977 man-hours to produce 4,289,507 tons. Here again 
we come to the impact of the new technology. . In September of 1939, 
the same tonnage was produced that was produced in September of 
1937 and yet this tonnage was produced by 62,171,423 man-hours, 
01'1 a reduction in man-hours in the industry below the 1937 figure 
of approximately 17,000,000. 

124491~1--pt.30-----20 
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Acting Chairman Knm.What would be theditrerence in wages 
in the aggregate' . 

Mr. MURRAY. Well, the hourly rates--
Acting Chairman KING (interposing). I mean the entire amount 

which was paid. 
Mr. MUBRAY. In "Exhibit No. 2487," Senator, I otrer an explana· 

tion of that, to show you that despite the fact that our wages 
have increased approximately 27 to 28 percent since 1936, the ton
nage is about the same, monthly pay rolls are here recorded, showing 
that the pay roll for August 1936-and I again deal with t,4e same 
3 months and the same comparable tonnage-the monthly pay rolls 
show August 1936 $52,278,846, in August of 1936, distributed 
amongst 444,953 workers. 

In September of 1937, when production had gone about 2 percent 
above the 1936 figure, the pay roll for that month was $66,800,712. 

In September of 1939, when we had the full impact of our 27- or 
28-percent wage increase, the pay roll was approximately the same as 
the pay roll in August of 1936, $52,921,352. 

Does that answer your question ¥ 
Acting Chairman KING. Yes, sir. , 
Dr. ANnERSON. Mr. Murray, referring to your "Exhibit No. 2488" 

for just It moment for an explanation, your three bar charts on. pro
duction are what¥ Ingot tons! What is the production measure 
there¥ 

Mr. RUTl'ENBERG. Open hearth and Bessemer ingots. 
Dr. ANnERsoN. The second set of figures then on employment of 

wl!ge earners is wage earners in those particular things, in the open 
hearth and Bessemer ¥ 

Mr. RUTl"ENBERG. Wage earners in all operations in the industry. 
Dr. ANnERsoN. Isn't that an incomparable comparison' Aren't 

you making a comparison here of production, which is total tonnage 
mgot production ¥ 

Mr. RUTl"ENBERG. If we followed through and had all finished pro
duction to compare with the wages it would be the same. The stand
ard accepted measurement of production in the industry is ingot pro
duction, and the relation of that to total employees in all parts of the 
industry and to the total wages paid in all parts of the industry is 
comparable. 

Dr. ANDERsoN. In other words, though these are not precisely the 
same and you are not making a comparison between people employed 
in that particular production only, you would find no difference if 
you did make such a comparison. 

Mr. RUTTENBERG. The comparison of ingot production in each 3 
months is the same as the comparison of all other types of production 
throughout the industry. 

Mr. MUBRAY. And as a matter of fact, we are using here the same 
yardstick to measure these things that the American Iron and Steel 
Institute and the National Industrial Confel'ellce Board and other 
statistical organizations use to arrive at conclusions. 

Acting Chairman KING. Such a relation as you have stated here--
Mr. MlJlIRAY (interposing). It is an established relationship that 

has been used in terms of results down througlt the history of the 
industry and we have merely followed the procedures adopted by the 
industry itself. 
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Acting Chairman Kuw. So they would be based upon a. common 

denominator when you are trying to relate one to the other. 
Mr. RU'ITENBEIIG. Yes; the common denomina.tor in the steel indus:

try is open hearth and Bessemer ingot production. It is used 
throughout the hearings on the steel industry 1 that Mr. Hook 
referred to yesterday. 

Mr. MUBRAY. It has been contended before this committee and else.
where that "substantial reduction in prices could not be effected with" 
out great reductions in wage rates.'" This contention, no doubt, is 
based on the face that from August 1936 to September 1939 (produc
tion be~ comparable in both months), avera.ge hourly wage rates in 
the steel mdustry rose more than Zl percent, or from 66.8 to 85.1 cents 
per hour. This increase in hourly wage rates, however, has not r&

sulted in any increase in total wages per ton of mgots produced. The 
amount of wages per ton of ingots produced in August 1936, a.nd 
September 1939, was the same, $12.50 a. ton.' Thus despite a 27 -percent 
increase in average hourly w"lo""ll rates, total wages per ton of ingots 
produced, within a. 3·year period, were not increased. This was ac
complished, of course, by the reduction of 21 percent in the number of 
man-hours per ton ef ingots produced du~ the same period. 
Through technological improvements the steel mdustry has elimi
nated the effect of increased average hourly wage rates on the labor cost 
of steel production. In view of these facts, derived from the figures 
of the industry's own American Iron and Steel Institute, the conten
tion that price reductions can only be made with "great reductions in 
wage rates" is unsound and unfounded in fact. 

EXTENT OF MECHANIZATION COST BORNE BY L&BOR 

Mr. MUllRAY. The ouly basis for this contention is that if the money 
required to install the labor-saving machinery that made possible the 
increase in productive efficiency cannot be cha.rged to the consumer, 
then labor should pay for the machinery through lower hourly wage 
rates. Labor in the steel industry, through the Steel Workers' Organ
izing Committee, will not take wage cuts to pay for machinery that 
displaces thousands of steel workers. And no responsible person. in 
industry or Government should ask labor to pay for technological im
provements out of its pay envelope. Without. wage cuts, labor in the 
steel industry has paid dearly for technological improvements in the 
last 4 years. Thirty thousand steel workers have helped pay for these 
improvements with their jobs.- The organized steel workers have 
the power, and have exercised it, to stop wage cuts, but lacking the 
cooperation of the industrl they are unable by theDlS6lves to stop this 
wholesale displacement 0 workers. That is why, on bellalf of the 
Nation's steel workers, I am bringing this matter to the attention of 
this important congressional and governmental committee. 

Now, l~t us look at. what has happened ~o the purchasing power of 
workers ID the steel mdustry durmg the last 4 years. In 1936 and 
1937 the Steel Workers' Organizing Committee raised average hourly 
earnings for hourly, piece work, and tonnage workers 26 percent, 

1 See Bearlnlfl. Parte 18, 19, 20, 28. 21 . 
• Verbatim Record of the Proeeed1nga of the Temporal7 Nattonal Economte CommItte. 

Volume XI. No. ~l Januarx 23, U40, p!l2:e8 240-24L tlaU. MW'r'a,y'. footnote.) 
• ~I'e "Exhibit NO. 2486,' supra, p. 16486, 
.. See "Exhibit No, 2488," supra, p. 16488. 
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or from 66.8 cents per hour. in August 1936, to 84.3 cents per hour in 
September 1937 (both months being comparable in produc~lOn). 
During this Sl\IDe period total monthly pay rolls rose in proportion to 
average hourly earnings-a monthly pay roll rise of a little more than 
$14,500,000, or from $52,200,000 to $66,800,000. 

This was a substantial contribution to national purchasing l?ower 
of which the Steel Workers Organizing Committee has been Justly 
proud. Having won an increase of $14,500,000 in total monthly pay 
rolls, however, the Steel W orkers Or~anizing Committee has been 
helpless to prevent the steel industry Irom taking it away through 
technological improvements. And that is just what has happened. 
By September 1939, 2 years later, when production returned to the 
same level of September 1937, total monthly pay rolls failed to like
wise return to the level of September 1937. In fact, total monthly 
pay rolls in September 1939, were virtually what they had been before 
the 26-percent increase in average hourly earnings, or $52,900,000. 
Thus trom August 1936, before the increase in hourly earnings, to 
September 1939, total monthly pay rolls merely increased by 1.2 per
cent, or to the same extent as production. In other words, despite 
the increase in hourly earnings, the benefits of technology are not 
being passed on to steel workers in higher total monthly 'pay· rolls. 
The new steel technology has not added to national purchasIng power 
through increasing the industry's monthly wage bill; but, on the con
trary, has cut down the national purchasing power of consumers to 
the extent of a 9-percent increase in finished steel prices from 1936 
to 1939.1 

. At first glance, it would seem impossible to maintain the Sl\IDe 
monthly pay roll for comparable production after hourly earnings 
had been raised by more than one-fourth. A close look at the em
ployment situation August 1936, September 1937, and September 1939 
(all 3 months being comparable in production), however, shows how 
increased hourly earnings have failed to raise total pay rolls. 
Greater productive efficiency, resulting from technological improve
ments, reduced the number of man-hours worked in the steel indus
try and the numbe! of steel :workeI"!' employed. Consequently the 
higher hourly earnIngs are beIng paid to fewer steel workers, with 
the result tllat total pay rolls have remained stationary. 

The Steel Workers Organizin~ Committee reduced the maximum 
workweek in the steel industry In 1937 from 48 to 40 hours. As a 
consequence, 58,690 more workers were required to produce an equiva
lent tonange in September 1937 than in August 1936. This repre
'sented a substantial contribution to reducing unemployment. But it 
did not stick because of technological advances. The number of 
wage earners in the 2-year period from September 1937 to September 
1939 dropped from 503,000 to 415,000-an elimination of more than 
88,000 workers-or a decline of 17-% percent in the number of steel 
workers needed to produce an eqnivalent tonnage. Compared to 
August 1936, when maximum hours were 8 per week higher, the 
number of steel workers in September 1939 was 30,000 less. 

(Senator O'Mahoney assumed the chair.) 
The CHAIRMAN. Is there any dispute about those figures' 

1 Iron and Steel. January 1940. National Industrial Conference Board p. 8. (Hr. 
Murroy's tootnote.) • 
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Mr. MURRAY. There may be, I don't know. I suppose there might 

be. Mr. Hook evidently yesterday said something that would run 
quite contrary to what I am saying here today. 

The CHAnmAN. What is the SQurce of your figures' 
Mr. MURRAY. The source of our figures is the facts, the records of 

the industry, the American Iron and Steel Institute, the National In
dustrial Conference Board, and a coml;'lete record of the employment 
figures taken from almost every plant m the United States. 

Representative WILLIAlIIS. As I remember, Mr. Hook said the in
crease during perhaps a period of 10 years for the entire industry had 
been 117,000. 

Mr. MURRAY. Number of employees. 
Mr. PmE. That was '26 to '37. 
Mr. MUllRAY. Well, unfortunately Mr. Hook stopped with your com

mittee in the year 1937, when, as I have already stated to this com
mittee, the iml;'act of these technological improvements was beginning 
to drive right mto the heart of the mdustry and force people onto the 
streets. 

Dr. ANDERSON. Let me read from Mr. Hook's ststement and ask your 
clarification or criticism for the record: 

But for the steel lndustry as a whole we bad an actual increase ot working 
forces of 117,000 men from 1927 to 1937. Total employment in the steel industry 
Increased trom 427.000 men in 1927 to 541.000 in 1937. according to the figures of 
the United States Oensus, an increase of 27 percent, while in the meantime the 
population increase had been but 11.2 percent. 

Now you are discussing here whaH Are you discussing the working 
force available for labor m steel or the actually employed labor force! 

Mr. MUllRAY. I am discussing the actual number of people employed 
in the industry in those years. 

Dr. ANDERsoN. But Mr. Hook was discussing the available labor 
force employed and unemployed. .. 

Mr. MURRAY. Well, of course, I assume it is taken for granted there 
are 10 or 11 million people who are available for work in the country 
who are idle today and can't get jobs. 

Mr. PIKE. There is not much difference in the figures. You had 
503,000 in 1937 as against 530,OOO-odd. 

Dr. ANDERsoN. The other difference to be noted, if the first is not a 
difference, is that you carry your figures on through 1939. He stops 
at 1937, as you indicated. 

Mr. MURRAY. That is right. 
Dr. ANDERSON. If you had stopped at '37 do you presume you would 

have shown the increase of 27 percent in figures' 
Mr. MUlUIAY. I don't know. I haven't prepared a statistical survey 

of the situation from '27 through. 
Mr. RUTrENBERG. There isn't any basic controversy about the in

crease in total employment from 1927 to 1937. Mr. Murray did not have 
an opportunity to hear the information presented yesterday by Mr. 
Hook and he was not here when that part was presented. It brought 
us up to 1937. Our information substantially is the same, showmg 
a tremendous rise in employment from '36 to '37. It is since 1937 
that the high cost obsolete hand mills have been abandoned in large 
numbers in the industry. From 1937 through 1939 employment has 
dropped and the impact of these 27 continuous strip mills is observable 
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now in the drop, and there is no controversy or conflict in the figures; 
merely, these fignres bring us np to date through 1939, whereas Mr. 
Hook left off in 1937 when employment was exceptionally high and 
before the total impact of automatic strip mills had been felt in the 
industry. . 

Senator KING. I take it it is your contention that if Mr. Hook had 
brought it down to date, to 1939 or the beginning of 1940, his figures 
would have been comparable to yours. 

Mr. RU'lTENBERG. Yes. These fignres are from the American Iron 
and Steel Institute, sheets 1 and 2, and are supplied to all members of 
the institute, and they cover more than 90 percent of the industry. 

The CHAnwAN. Sheets 1 and 2, you eaid' 
Mr. RUTTENBERG. Yes; that is in "Exhibit No. 2484" where we 

submit a complete explanation of the source and method of analysis. 
The CHAIRMAN. Sheets 1 and 2 of what' 
Mr. RUTTENBERG. The American Iron and Steel Institute. 
The CHAIRMAN. Of what document¥ Name the document. 
Mr. RUTl'ENBERG. It is described in "Exhibit No. 2484." It is 

known as the American Iron and Steel Institute, New York City, 
statistical sheets 1 and 2, which are distributed to companies in the 
steel industry which supply data to the American Iron and Steel 
Institute. 

The CHAIRMAN. Those sheets were issued as of what date ¥ 
Mr. RUTTENBERG. They are issued monthly. 
The CHAIRMAN. The particular ones you quoted from were issued 

whenY 
Mr. RUTTENBERG. Periodically each month. 
The CHAIRlIIAN.SO this is a composite fignre from sheets 1 and 2 

issued monthly over the period included in this survey. 
Mr. RUTTENBERG. Yes. 

STEEL EMPLOYMENT IN 1929 AND 1939 

Representative WILLIAMS. According to your survey now let's have 
the plain statement if you can make it, as to whether or not there are 
more men employed in the steel industry now, say in 1939, than there 
were in 1927. 

Mr. RUTl'ENBERG. The actual fignres we have further on in Mr. 
Murray's statement; he goes into the year 1929 as compared to 1939, 
and during that period of time total employment was virtually the 
same. The American Iron and Steel Institute reports total employ
ment for 1929, the average for the year, as 419,500 employees. They 
report the average annual employment for 1939 at 423,000 employees. 
In other words a total employment in '39 was substantially the earns 
us in '29, despite a drop of 36 percent in the average hours worked per 
week in the respective years. 

Representative W1LLlAMB. Right in that same connection have you 
the unit output of the steel industry ¥ 

Mr. RUTl'ENBERG. Yea. 
Representative WrILIAM:s. What is it, '29 and '39! 
Mr. RUTl'ENBERG. The per-unit output, the fignres of the American 

Iron and Steel Institute in "Exhibit No. 2485" only go back to 1933, 
and we have that here, showing how many man-hours are worked to 
produce each ton of ingots. As Mr. Murray observed in his state-
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ment, the drop from 1936 to 1939 was 21.4 percent, or from 18.7 to 
14.7 man-hours per ton of ingots produced. 

Representative WILLlAHS. What I am trying to get at is what the 
total output was. • 

Mr. RUTTENBERG. The total actual output in the month I 
Representative WILLlAHs. The total actual output of '29 compared 

with '39. 
Mr. RUTTENBERG. The output of 1929 was in excess of 1939. 
Representative WILLIAHS., Now, let's have the figures, if you have 

them. 
Mr. RUTrENBEBG. I don't have them immediately at hand, but we 

have comparable production figures for these months that Mr. Mur
ray has explained on these charts. 

Representative WILLIAHS. That chart doesn't go back to '29, does it I 
Mr. RUTrENBEBG. No ;'it goes to '36. 
Representative WlLLIAHs. What I am trying to get at in my own 

mind is the number of men that were employed in '29 compared with 
'89, and also the output of the industry for the same period of time. 

Mr. RUTrENBERG. The output-I have just given the employment 
for those 2 years; the output for 1929 Was ~reater. I can recall, I 
think, there were M,OOO,ooO tons produced in 29; '39 was several mil
lion tons below that less than 50,000,000 tons. 

The CHAIRMAN. SO that the output has been decreased I 
Mr. RUTrENBERG. Yes. 
The CIlA1RMAN. And the figures on total employment that you gave 

were practically the same, I understood you to say I 
Mr. RtrrrENBERG. Yes. 
The CHAIBHAN. That is in terms of men, but that figure does not 

reflect the actual condition because of the change in the number of 
hours worked per man' 

Mr. RUTl"ENBERG. Precisely. 
The CHAIBHAN. Is that right! 
Mr. RUTl"ENBERO. Precisely so. 
The CHAIBHAN. Now, could :you prepare a statement for a table 

which will give these figures whICh Congressman Williams has asked, 
·80 they would appear in the record' . 

Mr. MURRAY. We would be delighted to furnish you with those 
,figures. 

Dr. ANDERSON. Mr. Chairman I have them here, handed to me in 
Monthly Labor Information BuiJetin of the B. L. S. Production in 
1929 was 54,300,000 tons ingots; 19391 45.800,000 tons ingots; employ
ment in the 2 years, 419,000 workers ID '29; 415,000 workers in '39. I 
think that answers the Congressman's question. 

The CHAlBM:AN. Proceed1 then, Mr. Murray. 
Mr. MURRAY. Measured ID man·hours the drop in employment is 

more pronounced. From August 1936 to September 1937, man-hours 
l'Ose 1 percent. But from September 1937 to September 1939 man
hours declined 21Y2 percent, from 79,000,000 to 62,000,000 man-hours-
n drop of 17,000,000 man-hours in the short space of 2 years. 

Briefly summarized, the period from. August 1936 to September 
193~ sh?ws that the steel industry, througJ.l thein.stallution of techno-
10gJ.cal ~pT?vements had done the followmg: . . 

1. Mamtamed the same labor cost of production despite an in
crease of more than one-fourth in hourly wage rates. 
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2. Eliminated $14,000,009 from the total monthly pay envelopes 
of the steel workers from 1937 to 1939. 

The CHAmMUf. I will have to interrupt ;you because I am now 
examining the chart from the B. L. S. to which Dr. Anderson called 
attention. This shows, with 1929 as a basis, a production of 54,300,-
000 tons ingots, which is designated 100 percent. A total employ
ment of 419,000 workers designated 100 percent, and weekly pay rolls 
amounting to $14,060,000, which is also designated as 100 percent. 
So the figures for 1929 represent a lOO-percent base of production, 
employment, and pay roll. In 1937 the production was 91 percent 
of 1929, but employment was 120 percent, a very great increase; and 
weekly pay rolls amounted to 112 percent, an increase of 12 percent. 
In 1938 production had fallen off to 51 percent of 1929, employment 
to 88 percent of 1929, and pay rolls to 83 percent of 1929. Now as 
to 1939, production amounted to 45,800,006 tons ingots, which was 
841ercent of 1929. The workers numbered 415,000, or 99 percent, 
an the pay roll $12,410,000, or 88 percent, so we have this conclu· 
sion, that in 1939 in the steel industry, though the production had 
fallen off by 16 percent, the employment had fallen off only 1 percent 
and wa"ues had fallen off 12 percent. 

Mr. MUJIllAY. That is a very good analysis and in substance sup· 
ports the contention of the organization, my own organization, with 
relation to---

The CllAlRMAN (interposing). But it indicstes, you see, that it 
required more persons proportIOnately to produce the output in 1939 
than it did in 1929 . 

. Mr. RUTTENBEBG. I think there is a footnote, Senator, that ex· 
plains that chart, at the bottom of the chart in connection with the 
comparison of your drawing. 

The CHAIRMAN (reading): 
These data presented tor all manufacturlng industries combined and tor a 

few selected Industries are not suitable for use in measuring eha.ngea in labor 
productivity In theee Industries. 

Well, of course! that is one of the difficulties I am constantly find
ing about statistics. The experts come in here with statistics and 
after ir0u have read them, then there is a footnote in small type which 
says, 'Pay no attention to them." 

Mr. STERN. Would you mind reading the next sentence I It ex· 
plains why. 

The CHAIRMAN (reading): 
Labor productivity is generally measured in terms of output per man per hOUf. 
The figures of employment given here cannot be used as an indication ot actual 
man hours worked because they lnclude total as well as part-time employ· 
ment and the ratio between the two varies greatly from industry to industry. 
and from month to month in the snme industry. Pay rolls are a better criterion 
ot man hours worked. but they are greatly atrected by changes iD the hourly 
earnings. UntU more precise information is available on aernal man hours 
worked 10 the separate industries 'and a better method is devised to measure 
changes In industrial output, studies of changes In l.bor productivity from 
such data as are presented here are bound to be inconclusive and at tlmes 
even mlsleadiDg. 

Dr. ANDERBON. Mr. Chairman, to protect my 'profession, I would 
like to comment that I didn't read the last section of that chart in 
presenting the data to you for the very reason that YOII have now 
discovered, and furthermore--
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The CBADIlIIAN (interposing). You have been holding out on me' 
Dr. ANDERBON. I was holding out for that very re&Son~ because it 

is very plain we do not have the adequate body of data to do the thing 
attempted in the last part. • 

The CBADIlIIAN. Of course, one of the purposes of this hearing is, if 
possible, to develop statistics upon which all can agree. 

Dr. ANnEBSON. And I am only sorry that Mr. Hinrichs and Mr. 
Lubin are not here because they are responsible for this document, 
and I know they would be the first to tell you that one of the great 
needs in the United States is an adequate body of data, of factual 
material upon which we can actuall:y build national policies j and that 
depends upon many developments, mcluding an adequate budget for 
the Bureau of Labor Statistics. 

The CRAIRMAN. I have heard that story on the Appropriations 
Committee many times and the next time I bear it I am going to have 
some of these charts with me and find out why we can't get accurate 
information. 

Mr. MURRAY. Y!1U see, Mr. Chairman, the best answel'-1l.nd it 
doesn't require the effort of any statistical expert to get the answer-is 
to be found in the men that are walking the streets. 

The CHA.nu.lAN. I think you &re quite right about that. 
Mr. MURRAY. That is the answer. 
The CHAT!!J\{AN. No matter what increase of production we show. 
Mr. MURRAY. I just don't care how much industrialists or any 

others care to indulge in the magic of figures about these things. I 
am living among steel workers. I visit their homes. I talk to them. 
I meet With them. I really live with them. I know the conditions. 
Mike Russell appeared before the committee today as just one of 
5,000 idle peo!;'le in one community in the city of New Castle. I 
coould take thiS committee to Martms Ferry, Ohio, to Mingo Junc
tion, Ohio, to Elwood, Ind., to Monessen in Pennsylvania, to Brad
dock, to Duquesne, to Homestead, and there &re the figures, but they 
are the figures of human beings walking the streets out of jobs. 

Now there just simply isn't any statistical set-up that can deny 
that sort of a situation. It is there. 

The CHAIlIl\IAN. Well, there were statistical set-ups in some of the 
columns just a few weeks &go which undertook to prove that there 
were only about 2,000,000 persons unemployed now, in the entire 
country. 

Mr. MURRAY. Of course, Dorothy [Thompson] doesn't work in a 
steel mill. Now with your permission, Mr. Chairman, I would like 
to continue here. 

INOREASE IN PRODUCTION mOB 1929 TO 1930 

Mr. PIKE. Mr. Murray, I think that question of Congressman Wil
liams was well answered in your chart, "Exhibit No. 2483," which 
you really didn't call much attention to. ' 

It happened at the end of 1929 and end of 1939 the pay rolls are 
almost exactly the same !;,er ton, but they certainly wandered all over 
the place in the 10 years mtervening. The man-hours you show most 
graphically in the last 2 or 3 years. 

Mr. RUTrENBERG. This measurement by the National Industrial 
Conference Board was made in conjunction with the American Iron 
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and Steel Institute and it shows a progressive decline in man-hours 
per ton of output for 1929 ·on down through 1939, or a drop from 
approximately 82 in 1929 down to 64 in 1939] and thIS is the statistical 
chart that shows the story that Mr. Murray has been telling in human 
terms, existing in these various towns he has mentioned. It is the . 
only one on a national basis that exists anywhere, so far as we are 
able to determine. 

The CHAIRMAN. Now, according to this chart, the average was the 
condition that existed in 1932; that is your base. 

Mr. RUTrENBERG. Right. 
The CHAIRMAN. That is 100 percent, and it shows that in 1932 the 

peak of man-hours was reached at 110; that it has fallen oif pre
cipitously since then until in 1934 it was below 85. 

Mr. PIKE. Below 65. 
The CHAIRMAN. In 1934 it was below 85. In 1935 it was about 82; 

in 1936 it was just below 80; in 1937 it was at 75; showed a slight in
crease in 1936; and in 1939 had dropped to below 65. In other wordsl in 1939 in terms of man-hours the I .. cord was less than 65 percent ot 
what it had been in 1932 and that, I take it, can be regarded as a more 
accurate representation of the facts than the actual number of persons 
emplo:l'ed. 

Mr. RUTrENBERG. Precisely. . 
The CHAIRMAN. Because the persons employed may not be working 

as many hours as they were in previous years. Is that your point of 
view' 

Mr. MURRAY. That is right. 
The CHAmMAN. And this chart from which I have been reading 

was prepared by the National Industrial Conference Board on the 
statistics gathered b:l' the American Steel Institute; is that correct i 

Mr. RUTrENBERG. On statistics gathered jointly by the Conference 
Board and the American Iron and Steel Institute. 

The CHAmMAN. Now neither of these institutions is a C. I. O. 
affiliate' 

Mr. RUTTENBERG. Not so far as we are aware. 
Mr. STERN. For the sake of the record, the chart refers to man

hours per ton, not to the man-hours worked. It is the time the labor 
time consumed to produce a ton of product. It isn't total man-hours 
worked. 

The CHAmMAN. That doesn't tell the story of employment, either, 
then. That doesn't tell our employment story at all. 

Mr. RUTrENBERG. This tells the employment story precisely, I 
think. It shows the man-hours per ton. When you referred to 
man-hours .P"r ton going away up in 1932 that was a reflection of a 
low operatIOn, and as operatIons become on a comparable basis in 

. '39 you have your precise number of hours of men you had to work 
to produce a given ton of output, and that measures progressively 
the fewer hours of work required to produce the same output. 

The CHAmMAN. That is right, but wheny-ou get to that statistical 
and expert formula you are getting away 'from the human problem 
in which I am particularlr, interested and trying to develop the fact. 
I am sorry, Mr. Murray; If you will proceed. 

Mr. MURRAY. I am glad that you clarify those things. 
8. Raised productive efficiency by one-fifth. 
4. Displaced 80,000 steel workers. 
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5. Increased finished steel prices 9 percent. In other words, the 

steel industry is able to produce the same amount of steel with 
30,000 fewer workers. The steel workers who are currently em,. 
ployed are receiving more than- 26 percent higher wages Jl6r hour) 
but at the expense of 30,000 steel workers who have been displace<1 
and are receiving no wages from the steel industry. And the steel 
workers still attached to the industry are idle one-fifth to two
fifths of the year, because the increased productive efficiency enables 
them to produce all the steel consumed each year in three-fifths to 
four-fifths of the year. 

Now with your permission again, Mr. Chairman, I would like to 
dispense with reading the next 4t pages, and have them placed in 
the record. 

The CHAIRMAN. All right, it will be included in ita regular order 
in your printed statement. 

(The material referred to appears below:) 
Needless to add, If the Steel Workers Organizing Committee had Dot raised 

wage rates and lowered weekly hours during this 4-year period, 1936 through 
1939, the situation would be much worse than It is today. As I have previously 
noted, the automatic strip mills were introduced into the steel industry before 
the birth of the S. W. O. C. The increase in output per man-hour, the 
reductions in pay rolls and employment, and the displacement of workers was 
vfrtually an accomplished fact before the steel workers were successful in 
organizing their union. Therefore, if the steel workers had not organized, 
as they did, in 1936 and 1937, wage rates would not have been increased to 
the extent that they were, nor would the maximum hours per week have 
been correspondingly reduced. Consequently, the net contl'libution, after 3 
years, of the S. W. O. C. has been to prevent-

1. The reduction of the total monthly pay rolls ot the I\teel industry by 
more than * the amount of the increase in hourly earnings. 

2. The permanent elimination of 58,000 steel workers from their jobs, or the 
diJrerence in the number of workers required. to produce an equlvaIen.t tonnage 
on a 40-hour week as compared to a 48-hour week. 

In other words, the S. W. O. C. has been the only eusbion to the devastating 
effects of the new steel technology. S. W. O. C. raised monthly pay rolls by 
more than $14,500,000 a month for a period. of a couple years. Technology 
eliminated almost all ot this increase. But S. W. O. O. stopped technology 
from reducing total monthly pay rolls by one-fourth. S. W. O. C. saved the 
jobs of over 50,000 steel workers. If S. W. O. C.'s contribution had not beeu 
made, there would be today 88,000 displaced steel workers instead of 30,000, 
and instead of the steel industry's contribution -to consumers' purchaSing 
power remaining virtually the same, it would have been lowered by more than 
25 percent 

The 1O-year employment record of the steel industry, from 1929 through 
1939, shows the extent to which technology has eliminated workers. The 
American Iron & Steel Institute reports an average ot 419,500 wage earners 
In 1929, as compared to 425,000 10 years later in 1989.' As I have noted, in 
1937 considerably more workers were employed as a result ot the shorter 
workweek instituted then, but they mostly have been eliminated by technology. 
Thus in 1939 the number of wage earners was only 5,500 more than in 1929, 
or a rise of 1*0 percent in 10 years. But during this 10-year period average 
weekly hours declined from 55 to 35 a week, or 86 pereent. Thus, Instead of 
more men being employed to get out the some tonnage in the shorter week, the 
number of wage earners has remained virtually stationary. In presenting in
formation to this committee, the United Statea Steel Corporation, for its own 
operations, computed the number of wage earners that would be required 
during the thirties on the basis of prevailing weekly hours in the year 1929.3 

~ Steel Foot.. J'ebrual'J' 19'0, AmerIcan Iron and Steel loaUtute, pages 2, 8, aDd 4. 
(Mr. Murray's footnote). 

sTNEC "Exhibit 1409," Actual Number of EmPloV\.Jees And Number That Would Have 
Been Uequlred on BusLs of ID:!9 Hours Per Week, llited States ,Steel Corpora.tlon and 
Bubstdlarlea (Mr. Murra,'s footnote). 
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The corporation did this by multiplying the actual number of emp10yees 
in each year or month by the "number ot bours worked per week during the 
period and dIvidIng by the number of hours worked per week. during the year 
1929. 

By this metbod we dnd that OD the basis of weekly hours in the year 1929, 
steel Industry In 1939, the yesr just past, would have employed only 270,000 
wage earners. This represents the elimination ot 150,000 wage earners, or 
a decline In employment of 35 percent. In otber words, It reductions to the 
maximum hours of work per week had not been elfectuated from 1929 to 
1939, 150,000 steel workers conceivably would have been displaced in the past 
10 years. In addition, nothing bas been done to expand steel employment. 
which is today at virtually the same levels 88 1929. It Is plainly observ8bl~ 
therefore, that technology bas been at the root of nnemployment since 1929, 
and since that time the steel tndu!try has tailed to give employment to young 
workers becoming at employable age without displacing older workers. On a 
net basis, the steel industry, the wealthiest in the country, has failed tD 
absorb In'its working force Bny of the increase in employable workers resulting 
from our rising population In the last decade. As a matter of fact, as I noted 
earlier in my statement, more than 40,000 steel workers now attached to tbe 
steel industry are scheduled to be displaced by the antomatic strip mills. You 
will recall I showed by actual figures that 88,470 of the 84,170 workers 
scheduled to be eliminated by the strip mills have already been laid oft per
manently in the past 10 years. Therefore, the steel industry has tailed in both 
respects; it has not absorbed any new workers, and secondly, it will soon be 
employing fewer workers than In 1929. 

Dr. ANDERSON. There were no exhibits! 
Mr. MURRAY. None that I know of in that whole thing. 

INTERINDUSTRY COMPETITION 

Mr. MURRAY. The new steel technology is not creating new jobs 
elsewhere to compensate for the jobs directly eliminated m the steel 
industry. The automatic strip mill, for example, instead of adding 
to total employment by creatin~ new industries or expanding old 
industries to offset its devastatmg effects in the steel industry, is 
robbing jobs from old-established mdustries. The new jobs created 
through the development of new industries utilizing the automatic 
strip mill output, or through the expansion of old mdustries using 
the automatic strlP mill output, are virtually canceled out. A major 
strip mill product, for instance, is tin plate. A new use developed for 
tin plate in recent years has been to pack beer in tin cans. But beer 
cans, in turn, mean fewer glass bottles and other containers, and 
correspondingly less employment in these lines. 

Sheet steel is another major strip-mill product, and a new outlet 
is bein~ developed for sheet steel ill the plumbing-fixture industry. 
But thlS inevitably means the displacement of workers now employed 
in foundries producing cast iron enameled plumbing fixtures. An
other outlet for sheet steel, still in a very early stage, lS prefabricated 
steel housing. . 

The CRAmMAN. But yesterday Mr. Hook/resented a chart which 
showed various commodities which he sai are now being manu
factured which were not manufactured previously, with the product 
of the old hand rolling mill. That may not have been true of each 
one of the items which he mentioned, but among those industries 
which have come into existence and which are usmg tin plate, for 
example, was the electric refrigerator. Now the electric refrigerator 
obviously can be used in places where the old-style refrigerator, filled 
every morning by the lceman on his rounds, could not be used.; 
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electric refrigerators are used in farms and ranch homes where it 
would have been impossible to get ice, where the cooling device was to 
stack things in a cellar. The development of the Delco system and 
of rural electrification has made possible the use of electric refrigera. 
tors where they never were before, and where they are not displacing 
any other commodity but are adding a new convenience to the home 
and for the benefit of the housewife. 

1 think that we must acknowledge that there are new commodities 
coming into existence, don't you think, which do not displace! . 

Mr. MURRAY. Of course, that is undeniably so. However, I am not 
prepared to say that I am in perfect accord with the idea that the 
mere introduction of an electric ice box· has given more men jobs 
because ice boxes were substantiall;r used in the larger centers of 
popUlation in years gone by and did comprehend the employment 
of workers, particularly lumber workers, and the icemen that we 
hear talked about quite frequentlv are not in the picture any more. 
Of course in the rural districts where rural electrification has en
enhanced work opportunities and has perhaps put an occasional ice 
box in a farmer's home that was able to buy one, it has added some
thing to· the comfort of tllat particular farmer and perhaps given 
another fellow a job. 

The CHAIRMAN. I may say the impression that has been made upon 
me in my study has been that undoubtedly advancing. technology 
creates many new jobs. At the same time It undoubtedly displaces 
many workers, and the problem is tile human problem, the absorption 
of the particular person who is displaced. 

Now you brought your human exhibit here this morning in the 
person of Mike Russell. He was displaced. Some new Job may 
have been created in some other and distant townl but it isn't a job 
for him. He must then depend upon the contribution of the Federal 
Government through W. P. A. appropriations to provide a most 
meager \Dcome for his faID;ilYl.and It is how we are .to t~e care of 
the particular person who 18 tUsplaced that to my mmd IS the most 
pressing question in this whole problem. Do you agree with that 
statement! 

PROBLEM OF NEW ENTRANTS TO LABOR FORCE 

Mr. MURRAY. Oh, in substance I do. I think that it is all right, 
Senator; yes. Of course, it isn't merely It question of absorbing peo
ple who are actually displaced by new technological changes. That 
Isn't the sole factor that disturbs this Nation or upsets our economy. 
It is the very definite inability of American enterprise and American 
industry to give employment to the newer generation that is coming 
alon~. When I talk of 30,000 steel workers being definitely thrown 
out m the streets during the past 3 years I am merely talking about 
people who had jobs in this mdustry in 1936, but necessity compels 
me to think about these younger people who have been pouring out 
of our schools and growing UJ:> and who are physically fit, wondering 
what tile great captains of industry are going to do about them. 

I know the steel industl1' isn't going to do anything about them, 
unless there comes into theIr hearts and their souls and their minds 
the consciousness that there are some definite social responsibilities 
that run beyond the payment of ordinary dividends to stockholders. 
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The CHAIRHAN. Well, could the steel industry, or o.ny industry by 
itself, meet this problem i . 

Mr. MURRAY. No; I don't so.y so. I think that in all fairness to 
any industry; I don't say it is a one-industry problem. 

The CHAmHAN. It is 0. no.tiono.l problem i 
Mr. MURRAY. It is a nationo.l problem. I merely use the industry 

as one of many industries where ownership, mo.nagement, ho.ve not 
indicated to me, and so fo.r as I am aware, have not mdicated to gov
ernment any desire to do anything about it, excepting that the new 
technology produces new enterprises and perhaps lD the days to come 
will give work to the coming generations, but that kind of an attitude 
has not been fruitful of any results during the past 11 years. Eleven 
years ago we heard that, 10 years o.go 9 years ago, 8 years ago, and 
today one of America's most distinguished leo.ders in the field of busi
ness, representing a great body of organized wealth and business in 
this country, appears before this committee and says there is nothing 
to be worried about, that the newer technology creates new enterprise. 

My God I Ten years ago we were told that-ll years ago. I 
believe in the introduction of new enterprise--I hope some day it 
will come. Mr. Hook perhaps could lecture this committee about 
high taxes, free enter'pnse. I am here not to lecture but rather to 
persuade and 'plead WIth and talk to this Nation through the medium 
of this commIttee about our Government and our industries in this 
country and labor getting their heads together and doing something 
to save this Nation of ours; to save these institutions of ours in this 
country; to save this form of government by providing this much
needed employment to these idle people. It has just simply gone 
beyond the stage of guessing any more about it. I would like, Senator, 
and this isn't said disparagingly about you, either, because I have a 
great fondness for you and you have been doing a great work over 
here, given great study to it; I haven't been able to find any indus
trialist in thIS country that is willing to offer any solution, and I can't 
find the politicians that will do it because the proJ:losition doesn't seem 
to have, in the language of the streets, any pohtical sex appeal; it 
doesn't seem to be a very good vote getter; at least that is what they 
think. And o.s one layman-and I am a very ordinary layman, hum
ble in spirit, who wants to do the right thing-I thmk our Federal 
Congress should lead the way. 

I think the President of the United States should be asked, in 
the form of a congressional resolution, to draft into public service 
some of the important men in this country and tell them to get to 
work for 6 months, 0. year, yes-however long it may be--to settle 
this problem of unemployment in this country, because I get over my 
desk-I represent half a million steel workers--every morning pleo.s, 
prayers, from 0. lot of people in this country, and there isn't a single 
solitary thing that I can do to help them; I can't do anything. I 
represent a great big union. Wellt I am utterly helpless because there 
is evidence of a lack of desire on tne part of government, on the part 
of business, to be cooperative in providing the proper kind of solution 
for this situation. 

The CHAmHAN. I am glad you have made that statement, Mr. 
Murray. I feel, from my own experience, that much of what you 
have so.id is true, but I can tell you this: since the study of this 
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committee began; and that is considerably over a year ago, I have had 
occasion to talk with many business groups as well as with leaders of 
all other groups, and I have come to the very definite conclusion, and 
I take the liberty of conveying it.to you, that a great majority of all 
the people in this country in every classification, whether they are 
industrial leaders or workers or farmers, want to see this problem 
settled and they are willing to settle it, and most of these, by far the 
most of them, express exactly the same thought that IOU have ex
pressed here, namely, that they want to save our form 0 government, 
our democratic institutions. I am sorry to say that there are a small 
percentage of persons on the two extremes who spend so much time 
calling one another names that the 95 percent of the people in between 
don't have very much opportunity to get their thought over. 

One of the hopes of thIS commIttee has been that It might prove the 
microphone, as It were, through which there could be conveyed to the 
country a sensibility of the 'necessity for cooperative and Immediate 
action to put people to work in private industry so that the Govern
ment would not be under the necessity of continuing to expand and 
to grow and to apparently control things. I think we have both been 
a little bit off the direct subject. 

Mr. MUlUIAY. We are both getting a little bit sentimental. Now, 
with your permission, Mr. Chairman, andl of course, a~ain reminding 
you of my request to include in the recora~ I should liKe to cooperate 
with the committee and expedite the reaaing of this paper and not 
read "Jobs Not Created Elsewhere," and continue over to p. 41 
from 33. 

(The material referred to appears below:) 
It Is estimated thnt a prefabricated. steel bouse caD be produced and erected 

with one-fourth ot the labol' requiTed to build a house by cODventional methods. 
But aoy such development on a large scale would cost the jobs not only of a 
great body of building·trades workers. but also of brick and clay, lumber. 
cement, and other workers now employed to produce building materials. 

The facts about our national economy attest that this "ieious circle of tech
nological UIlemployment, as illustrated by the strip mill, is typical of technologi
cal _developments in industry generally during the past decade. In the last year 
of the thirties production reached. the levels of 1929 and exceeded them, but total 
employment was below t11at of 1929 by 1,000,000 to 2,500,000 workers. In discus&-
ing this question the Federal Reserve Board states: :L , • 

''The larger total volume- of output currently (January 1940) than in 1929 re
flects continued technical progress during the decade: the number of persons 
employed, excluding those working on relief projects., is sllghtly smaller tba~ 10 
years ago and those wIth jobs are working much shorter hours." 

Also In this period, the Board noted, population has increased about 8 percent. 
The impact of technology on our economy during the 1930's has been one of the 

major factors retarding a sound recove-ry and sustained prosperity. The problem 
ot this technology is twofold. 

First, ways Bnd means must be found to provide for the men and women, 
their famllies, and their eommunitles, who are the victims of technological change. 
Industry must assume social responsibility for the human beings who are dis
carded bY new industrial techniques that industry owns, controls, and instaUs. 

SecondlY, ways and means must be found to distribute the bene1lts of tech
nology to everyone in the country, to arrest the trend toward a declining working 
force, and to provide employment-the means of life, Uberty, and the pursuit of 
happiness-to the large mass of men and women, one-third of whom are young 
men and women, wbo are today idle through no fault of their own, who are idle 
because of the failure of pri\'ate industry to provide them with jobs. ' 

1 Federal Reserve BulletlD, Februnr11940, p, 81. 
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PBOVJDING FOB DISPUCED WORKEBS 

Let us consider the first ot these problems. the men and women who are dJ.B.. 
employed by technology. 

The cost ot technology has always been enormous socially. With every tech· 
nical improvement since the beginning of the Industrial Revolution has co~ 
the displacement of labor, the upheaval of human beings, the dislocation of 
towns and entire regions. The history of technology in industry is a story of 
continual change in productive techniques and processes and the continual dis
regard of the human suffering caused by these changes. This disregard tor the 
victims of technology has to be changed to sollcitatioD for their welfare. 

A balf-century ago puddlers produced the bulk ot iron in the United States. 
Today fron puddling Is almost a vanIshed art. Huge blast furnaces, costing 
from $4,000,000 to $6,000,000 each, produce the bulk of iron at present. Tech· 
nology has played a major role here. The number of blast furnaces 1 since the 
World War has declined 49 percent, while the average annual eapaclty of each 
furnace has increased 131 percent. The National Industrial Conference Board I 
reports: . 

.. The installation of labor-saving device.q , such as contrivances for mecbani
cal ebarglng of raw materlal-ore, coke. and llmestone-and macb1ne casting 
of molten pig iron has increased the etIlciency of blast fumaoos. The effect of 
these changes and tbe increased size of the blast furnace units have had com
paratively llttle e1fect on the size of the labor force attending individual fur
naces because a substantial increase In the dally output per furnace has not 
required a proportionate increase in the amount of labor." 

Just as radically, open-hearth steel production has supplanted the bessemer 
steel process, which produced a majority of the steel at the tum of the century, 
but now accounts for less than 10 percent of the current steel output. In their 
wake the seamless-tube mllls likewise have lett many lap-weld and butt,weld 
tube mills obsolete and abandoned. 

The social costs ot each of these major technological ebanges In the steel 
industry in the past half century have been incalculable in terms of human 
suffering and misery. The detailed story of each one is merely a repetition 
of the story of the automatic strip milL My purpose in cltIng the history 
of steel technology during this period Is to show that it is a continuous process, 
as regular as the flow of the Ohio RIver. It Is always taking place. At this 
very moment several steel companies are installing contiuuous butt-weld pipe 
mUle, whose impact on employment and wages is to reduce them further. 

A brief look at the continuous butt-weld mills gives an indication ot how 
severe the new steel technology is on employment and pay rolls. The 8-hour 
crew on a hand butt-Weld mill consists ot 34 workers. On the continuous butt
weld mill an 8-hour crew consists of only 9 workers.' The output per 8-hour 
period on the continuous mill is increased. from 12 percent; for lh-inch pIpe. 
to 60 percent, for 8-lnch pipe, or from 65 tons of >I.-Inch pipe to 73 ton.. and 
from 84 tons of a-Inch pipe to 135 tons. 

The labor cost per ton of lh-ineh pipe is reduced 78 percent, or from $3.85 a 
ton on the hand mill to $0.86 per ton on the contInuous mm. For 8-lnch pipe 
the reduction is 84 percent, or from $2.98 a ton to $0.47 a ton. These figures 
a!e from the records of one of the companies operating a continuous butt-weld 
plpe mill. I am submittlng UExhibit No. 2489," a comparison ot the hand-mill 
and continuous-mill crews. shOwing the wages of each member ot the crew per 
hour and per day. and the 8-hour wage bUl for the entire crew on each type 
of mill. The labor cost per ton of pipe was computed. on the basis of the 
prOduction figures I have just cited, which were given to me by company 
ofticlals BS typical 8-hour performances. 

A continuous butt-weld pipe mill displaces exactly 100 workers. A full fOl'<'e 
consists at. 4 crews, or 136 workers on a hand mm. For the continuous mill the 
full force consists of 36 workers. or a reduction of 75 percent. Continuous butt
weld pipe mills are a recent innovation. Republic Steel Corporation just put 1 
ot these mills 10 operation last fall in Youngstown and is buUding another 1. 
Bethlehem Steel Co. started operations on 1 10 Sparrows Point a few months ago. 
and is constructing another one. Another was announced to be buUt In IndJana 
Barbor last July. and Wheeling Steel Corporation announced construction of a 

f~::~)'14 SIeel. July 1939. National Industrial Conferenee Board, p. 1. (Mr. Murray'8 
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continuous pipe mill for Benwood last November. The National Supply 00. Is 
buUding another continuous mill, baving put 1 in operation a few years ago. 
ID. other words, a total of 8 continuous butt-weld pipe mills have been tnstalled 
in the last couple years or will have been installed by the end of this year. 

The combined net displacement of,. these 8 mills amounts to SOO pipe mill 
workers. Like the sheet and tin plate workers displaced OD. the hand-type mills 
by the automatic strip mllls, these pipe mill men, in the main, are ekllled workers. 
Thy have spent years acquiring their skills, which are no longer needed. and 
many of them are beyond the most lavored age for hiring in the steel Industry. 

This continuous displacement of workers by technology is an old story. It 1& 
going on In the steel Industry right this moment, and it will continue to take 
place as long as leaders of industry are permitted to evade responslbllity for the 
social consequences of the tecbnology which they control 

I want to publicly inform the steel companies that are this minute inBtall1ng 
continuous butt-weld pipe mills that the Steel Workers Organizing Committee wlll 
not stand for one single steel worker being thrown out in the street, without 
adequate compensation. as a result of the installation of these automatic pipe 
mills. I invite these companies to sit down at the conference table with the 
8. W. O. C. and work out, through the normal processes of collective bargainlDg, 
ways and means for taking care at the workers being displaced by the continuous 
pipe mills. This invitation Is also being pubJJcly extended to all steel companies 
iD. connection with the installation of technological improvements In the future. 

I know of noth1Ilg more contemptible in public life than for industrial leaders 
to. issue pronouncements that the workers they are throwing on the streets-
workers they are displacing with new machinery-will some day be reabsorbed 
by private industry somewhere. This callous attitude toward human suffering 
Is the cause of social upheavals, of the destruction of democracy that may trail 
in the wake of technology unless the people vested with the control of technology 
are made to assume adequate social responsibility for its consequences. 

Classical economic pronouncements about the automatic reabsorption ot dis
placed workers by private Industry, whether true in the long run or not, are just 
80 much dribble to the men and women who are deprived of their accustomed 
way of making a Uvellhood. These pronouncements can be classi1led with the 
myths of the 1920's that no inteWgent person can have faith in today, in view of 
the striking failure of our economy In the last 10 years to reabsorb the victims 
ot. technology. Something more than prono.uncements of economic theory-in this 
instance, demonstrated fallacious--is needed. ~ .. 

I join with Mr. Edward B. Stettlnius, chairman of the board of the United 
States Steel Corporatlon,l in the idea he expressed in his lecture, Human Factors 
in Economic Progress: 

uWhen a whole community can stumble Into despair with the stoppage of 'a 
single pay roll, It Is self-evident that Industry has far-reaching social impUca
tlons which should be matched by an equal sense of eoelal zeponslblllty. It Is 
no exaggeration to say that one of the most important functions of business 
adm1nJ.stratioD, OD the large scale. Is the soclal function. Having helped to 
create the modern society, the businessman. will not be excused from the duty 
of coping with its problems!' 

One of these problems ot modem society is the displacement of workers by 
technology. I Invite the leaders of Industry to cope with It, to put the Idea 
expressed by Mr. Stettlnius about Industry's social responsibilities Into practice. 

I will not be sidetracked 10 my efforts to prevent technology "trom casting 
workers out of our economic machinery, by engaging In any debate on whether 
these workers will or will not ftnd other jobs 5, 10, or 20 years hence. As a 
famous economist once said, in the long run we are all dead. The problem of 
the victims of technology Is an tmmediate one. I say to the leaders of industry 
keep your economic theories 10 textbooks. So "tar as the workers of this gre"nt 
Nation are concerned, they want to know only one thing-when do they get 
jobs? When are they going to be protected "trom losing their jobs every time a 
new contraption or a new Invention is discovered? When are their children, 
the youth of this Nation, who are roaming the streets today, going to get jobs? 
This is the question. This la the big problem of today. And I agree heartlly 
with Mr. StettiniuB when he says, "Having helped to create the modern soclety, 
the businessman wlJl not be excused trom the duty of coping with its 
problems." 

1 "Human Paeton In JIIeonomte Proaresa," by Edwar4 1L StettlDtUI. lr., Alezander 
Hamllton lnlUtute, New York" pp. 5-8. (Mr. ),furm,'1 footnote.) 

12o&491-U-pt. 80--21 
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Bere Is the twofold problem of tecbnologlcal d1eplacement and unemployment 
Businessmen. leaders ot industry. have to cope with it. The code of Bocial 
reeponslblllty for Induetry must be enlarged. Two decades ago Industry as· 
sumed social responsibility through workmen's compensation tor tbe workers 
Jnjured in mines, mll.1S, and factories, aod for the families of workers killed 
on the job. In the past decade industry bas assumed some measure of social 
responstbllity for workers who are too old to work, and tor workers who are 
seasonally unemployed through old-age pensions and unemployment compensa
tion. In this decade another social responsibUity must be assumed by industry. 
TbIs responslblllty Is to workers who are technologically unemployed, thrown 
out of work by new machinery. 

By what right does industry assume the prerogative to say: uHere is a new 
machine. It will bring benetlts to aoclety. Therefore. It Is lnatalled." By 
what right does industry displace workers, ruin communities, reduce consumers' 
purchasing power with technology before that technology can possibly bring any 
bene1lts to society as a whole? Only by the right made by power does industry 
bring about such social \Iabllltlea before bringing about any social gains. Why 
should workers and their families be thrown to the wolves today, just because 
Industry says it has found a new machine that will benefit society tomorrow? 
What It It tails to bene1lt aoclety? What If It does benetlt society tomorrow? 
Today there are human belnga that must be provided for. This Is the crucial 
problem of technology. Technological unemployment is unnecessary. It mast 
be eliminated. 

No longer can we aft'ord, as a Nation, to set our eyes on that future when 
specific teehnological Improvements will bring social improvements, whlle at the 
same time we fail to see the human misery wrought in our midst by these 
very technological improvements. The social cost of technology, Bs clearly 
demonstrated by the automatic strip ml111n the steellndustry, Is greater than 
we can bear. Unless the social cost ot technology Is eliminated. it will drag 
us Into economic, SOCial, and polltlcal ruin. 

The soclal cost of technology must be eliminated. No longer can we afford to 
wait tor the economic benefits of technology to oifset the tremendous social cost 
at Its inception, because the social cost of technology for more than a decade has 
been tar greater than technology's economic benefits. This social cost must be 
el1m1nated, or else technology wW cease to be a boon to mankind. Industry must 
assume social responsibility tor technological improvements, by seeing that they 
are introduced under conditions that stimulate instead of retard employment, to 
see that workers are not displaced, to see that towns are not reduced to ruin, to 
see that there is no immediate social cost in terms ot displaced workers, impover& 
Ished families, devastated communities, and bankrupt regioDs. 

Dr. ANDERSON. There is an exhibit on page 36 to be included. 
Mr. MURRAY. Yes· if you please. 
The CH,mM'N. That will be received. 
(The table referred to is marked "Exhibit No. 2489" and is included 

in the appendix on p. 17345.) 
Mr. MURRAY. I will conclude with the introduction of my recom· 

mendations. 
The CllAIRJI[AN. Very well. 
Mr. MURRAY. I want to discuss, briefly, practical ways in which in

dustry can assume social responsibility for technological improve
ments. In many instances this can be done through the normal proc
esses of collective bargaining. Technological improvements should be 
introduced without workers having to pay for them through the loss 
of their jobs. This can be done through collective bargaining, in 
many instances, along the following lines: 

1. The workers to be displaced by technical improvements should 
be reabsorbed in the regular labor turn-over of the companies install
ingthem. 

2. The workers to be displaced should be notified at least 6 months 
in advance. From then until they are finally displaced, they should 
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be given opportunities to learn how to do other jobs where openings 
develop perIodically. Where necessary, expert vocational guidance 
and training should be provided for those workers who cannot easily 
adjust themselves to other jobs. • 

3. Those workers for whom there are no openings when they are 
finally displaced should be employed in some capacity until reguIar 
jobs open up for them. The wages paid those workers until they are 
placed on regular jobs should be charged to the original cost of the 
technological improvement. 

4. Displaced workers who suffer a reduction of 10 or more percent 
in their average daily earnings as a result of being absorbed on lower
paying jobs than their original ones should be paid a job compensa
tion of 3 percent of their earnings while in the service of the company. 

Mr. PmE. That would be total earnings. 
Mr. MURRAY. Up to the time they were demoted or given a job where 

a lower rate is being paid. 
The job compensatIOn payments should be charged to the cost of the 

technological improvement. 
5. The displaced workers who, for various reasons, cannot be reab

sorbed in other jobs should be paid a dismissal wage of 10 percent of 
their earnings for a 10-year period, but not less than $500 to those 
workers with less than 10 years of service. The dismissal wages shall 
be charged to the cost of the technological improvement. 

This plan will help eJiminate the social cost of the technological im' 
provements. Jobs will be found for most of the displaced workers, 
and those who are not reabsorbed will be compensated, in part, for 
the loss of their jobs; while those who suffer reductions in their earn_ 
ings by being reabsorbed on a lower-paying job will, in part, be com' 
pensated for this. 

TIllS practical plan is not offered as the final solution for all the 
problems incident to the installation of technological improvements. 
Instead, I am offering these concrete suggestions for practical con" 
sideration by the I?arties to collective-bargaining agreements in in
dustry; the objective being to eliminate the heavy social cost of 
technology. 

There is no reason why this plan cannot be adopted by management 
generally where collectIve bargaining is practiced. Collective bar
gaining in the basic industries, however, is practiced on a company
wide basis, and therefore cannot cope with large technological im
provements, like the automatie strip mill, that are industry-wide and 
national in character. Consequently, in the absence of unIversal col
lective bargaining, congressional regulation of the introduction of 
large technological changes is necessary. It is not my purpose to out
line in final detail such regulations. At this time I want merely to 
indicate broad general outlines. 

The objective of these regulations should be to eliminate the social 
cost of technology. This means that technological improvementa 
should be installed at such times and under such conditions as not 
to displace workers, bankrupt communities, close up complete mills, 
and otherwise disrupt the social fabric of industrial districts. 
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PROPOSED REGULATION. OF MECHANIZATION 

Mr. MUBRAY. These ree:u1ations might take the following form: 
1. It should be compuTsory for industry to pay adequate dismissal 

wages to all workers who are displaced as the result of technological 
changes. 

2. The Federal Government should conduct a large-scale vocational
training program for displaced workers who are I?ald dismissal wages, 
so that they will be better adapted for other jobs m industry that thev 
might be able to secure, when their di.missal wages are exhausted. 
It IS essential that labor should participate in the administration of 
such a vocational-training program. 

3. In addition to compulsory dismissal wages, other measures de· 
signed to have industry immediately reabsorb workers displaced by 
technological chan~s should be adopted. 

In connection With the proposal that congressional measures might 
be enacted to provide industry with incentives to keep workers affected 
by technological changes on the pay roll until they can be reabsorbed 
in the normallabor turn-over, I want to make a few general observa· 
tions. At the present time! for instance, when a technological im· 
provement is installed that displaces, say, 100 workers, they are thrown 
on the streets. State relief has to be provided for them. They draw 
unemployment compensation benefits for a period of time. W. P. A. 
jobs have to be fotmd for them. N. Y. A. and C. C. C. assistance 
has to he provided for their children. All this assistance industry 
has to pay for in the form of taxes. Here is an opportunity for 
industry to do something about reducin~ its tax bill, about which 
it has been complaining. Instead of throwmg these displaced workers 
on the streets every tune a technological change is made, industry 
should plan technological changes in such a way that the workers im
mediately affected are kept on the pay roll and eventually placed in 
regular positions in the normal labor turn·over. Thus the monev 
that would otherwise have been paid to these displaced workers in 
relief grants, work-relief wages, and so forth, would be saved, and 
industry's overall tax bill would be accordingly reduced. 

It should therefore be the policy of the Federal Government to see 
that technological improvements are carefully planned and properly 
introduced by industry so that they do not displace regularly em· 
ployed workers. In this way the men and women, their families, and 
communities who have been the victims of tecbnological cbanges in 
the past would he provided for and industry would assume social 
responsibility for the workers? their families, and communities who 
otherwise would be discarded hy new production met hods and 
processes. 

These proposals are designed to prevent regularly employed work
erS from being added to the ranks of the unemployed, and thllS onlv 
deal with part of the problem of technological unemployment. The 
other fart of this problem-the major part of the problem of techno
logica unemIlloyment-is to find ways and means to distribute the 
benefits of technology to everyone in the country, to arrest the trend 
toward a declining working force, and to provide employment for 
the large mass of men and women who are today idle through no fault 
of their own, who are idle because of the failure of industry to provide 
them with jobs. 
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By making provisions to absorb di.splaced workers in the normal 

labor turn-over idle workers and young workers becoming of em
ployable age, who. would be absorbed in. the normal labor t';l1"Il-over 
if there were no dIsplaced workers, remam unemployed. It IS neces
sary, therefore, that proposals be adopted dealmg with the major 
probiem, which is that of finding jobs for workers who are presently 
unemployed and are not being ab.sorbed by private industry because 
of the rapid strides of techriological improvements. In connection 
with this lar~r problem, congressional measures might be enacted 
which are desIgned to--

1. Pass on to consumers generally the economic benefits of tech
nological improvements which are not being passed on in large enough 
amounts at the l'resent time, or are bein~ passed on too late to pre
vent our economIc machinery from becommg jammed. 

2. The maximum workweek in basic mass-producing industries 
which are highly developed from a technological point of view should 
be reduced. The performance of the steel industry in the past 10 
years, as I have shown, illustrates the vital necessit, for a further re
duction in the maximum workweek. At the same tune the population 
"f the country as a whole has increased approximately 8 percent. 
Thus, despite a decrease of more than one-third in the average work
week, the steel industry, the wealthiest in the Nation, has failed toO 
absorb any of the net increase in employables resulting from our ris
ing population. With the present rate of technological change in the 
steel industry, in the course of a short period of time thou.sands fewer 
workers will be employed than at present, unless the maximum work
week is further reduced to the level of approximately 30 hours a week 
at prevailing earnings or more. 

In conclUSIOn I want to refer to the proposal which I mentioned at 
the begiuning of my statement for a national unemployment confer
ence to be called by the President of the United States, of leaders 
of Government, industry, labor, and farm groups. A conference of 
this description would obviously necessitate a broader discussion of 
our whole national economy, and encompass an exchange of ideas 
that might develop constructive proposals to which each of the groups 
represented in 'SUch a meeting might subscribe. It necessarily would 
entail lengthy' discussion that presupposes a healthy development of 
long-range economic planning. It seems to me that the suggestions 
which I have offered your committee could very well be made effective 
by the Federal Government, pending the outcome of the joint deliber
ations of the participants in the conference which I have suggested. 

That concludes my statement to you, Mr. Chairmanl and added to 
the statement, as you will note, are a number of exhibIts and a great 
deal of material which I would like to have in the record. 

The eaAmMAN. The exhibits have been admitted as we went along. 
Dr. ANDERBON. The hearings for Monday begin with railroads, two 

successiv;e days of railroad hearings Mon~ay and Tuesday. The first 
witness IS Mr. Pelley. 

The CHADWAN. Of the Association of American Railroads. 
Dr. ANDERBON. Mr. J. J. PelIey, president of the Association of 

American RaiIroads; Dr. J. H. Parmelee, Association of American 
RaiIroads; and presumably Mr. Norris, president of the Southern 
Railway, will present the data for railroads on Monday. On Tuesday 
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we will have Mr. George Harrison, president of the Brotherhood of 
Railway Clerks, Mr. A. F. Whitney, president of the Brotherhood of 
Railroad Trairunen. 

The CIlAIRJIt'AN. When the committee recesses it will recess until 
Monday morning at 10:30. 

Before I go for a vote in the Senate, Mr. Murray may I express my 
personal gratification Rt your presentation here tod.ay and the appre
ciRtion which is felt I know by all members of the committee. We 
were very glad to hRve you here and we feel that you made R distinct 
contribution to this study. It may be that some members of the com
mittee may desire to question you a little bit further, and I will ask 
Mr. O'ConnelI to preside. 

(Mr. O'Conuell assumed the chair.) 
Dr. ANDEBSON. I have R few questions that I think are of impor

tance, even though the hour is growing late. Mr. Murray, in your 
exhibits, you have a. very important document concerning ghost towns, 
Exhibit 2478, which refers, as I take it, to New Castle, Po.., only. I 
wonder if you could describe for us what is occurring in this unusuo.~ 
phenomenon in industrial cities o.nd towns of ghost towns caused by 
technological changes in steel manufacture. 

Mr. MUlIRAY. If I mo.y be permitted, Mr. Chairman, to offer New· 
Castle as a. typical situation of a. number of towns that are commonly 
referred to now in the steel industry as ghost towns, the city of New 
Castle has a population of approximo.tely 50,000 souls. The commu
nity is one which was o.lmost wholly dependent upon the steel indus
try, some 5,000 steel workers being employed in recent years there at 
the Shenango and New Castle works of the United States Steel Cor
poration. A few years o.go, o.pproximately 6,000 were employed in the 
steel industry in those two works at New Castle. 

The employment of those 6,000 people, pay roll, earuin~ cooper
ated towRrd the upbuiIding of a. very flourishing communlty-street 
ra.ilwo.ys, mercantile esto.bhshments, other small business enterprises 
which leaned rather heRvily upon the loco.l basic industry. Large 
municipal buildings, churches of all denominations, reflected the pride 
of these 50,000 people who had been living in this community down 
through the years. The decision of the United States Steel Corpora.
tion, for business reasons, permanently to o.bandon the Shenango 
and New Castle works, immediately threw the entire working populo.
tion of the city of New Castle out in the streets. That originally took 
plRce in November 1937 at New Castle, and lo.ter, in 1938, took pla.ce 
at the Shenango works of the same corpora.tion. Since 1938 when 
the Shenango works closed down, 72 percent of New Uastle's 50,000 
people are living on relief in one form or another. 

The investments of the people in that community that have grown 
up throughout the years have disappeared. The values of real estate 
ho.ve been completely dissipRted and are gone. Civic bodies, political 
orgenizations, businessmen, leaders of Its various churches in that 
community, have had committees come over to see me in Pittsburgh 
about who.t it waS that we might be o.ble to do to hel"(l them. I have 
conveyed them over to the offices of the Steel CorporatlOn\ with prayer 
on their lips that the Corporation might do something o.llout reopen
ing those plants and producing work. 
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Mr. PIKE. They mi~ht as well have put one of those strip mills back 
in that same town, lIllghtn't they' Did you ever find out why they 
didn't! 

Mr. MURRAY. I don't know. • 
Acting Chairman O'CoNNELL. But the strip mills which resulted in 

the closmg of these mills were built in some place other than New 
Castle. 

Mr. MURRAY. I can describe that of course. Only last week the 
leaders of business and the leaders of religion, the leaders of labor, the 
leaders in the field of politics, had a. meeting in New Castle to see 
what they might be a.ble to do through local incentive to promote local 
enterprise and a.t least give some of their people work. 

Now tha.t is one town, the city of New Castle, 50,000 people. One 
fell swoop on the pa.rt of the Steel Corpora.tion has created for tha.t 
community the most despairing condition tha.t I know of anywhere 
in America. for such an extra.ordinarily la.rge number of people. 

The Steel Corporation ha.s closed its Mmgo Junction plant down 
there close to Steubenville, Ohio. Mingo Junction is a. community of 
some 9,000 or 10,000 people. Business houses, churches, homes-their 
values have all been completely dissipated a.s the result of the decision 
of the Steel Corporation to close its Mingo Junction plant now. 

Martin's Ferry, the same; the Monessen plant of the Steel Corpora.
tion, the same; the Elwood plant of the Steel Corporation in India.na, 
the same. . 

These ghost towns which have been created as the result of this 
mass laying off of people, mass discharfe, thousands of people, con
stitute a very, very serious problem. have had their committees 
representing the city council, the local business organizations, .come 
over here to Washington, journey down to the Department of Labor, 
come over here to see their Congressmen; they have gone down to 
N ew York to meet with the executives of this corporation to see 
what could be done about it. The reply of the corporation ha.s always 
been that competition, new skills, new efficiencies, new techniques in 
production, have forced them to do the things which they a.re doing. 

Mr. P,KE. That doesn't explain why they moved awa.y, thougli. 
Isn't there a. good supply of la.bor! What is wrong with the locahty 
a.s the place to put a strip mill! Did they ever tell you that! 

Mr. MURRAY. Perhaps Mr. Ruttenberg can tell you what is wrong 
with the looa.lity there. 

Mr. RUTTENBERO. This question is partly tied up with the con
solida.tions. All these plants Mr. Murray has been mentioning were 
formerly part of the American Sheet & Tinplate Co., which was 
concentrated with the Carnegie-Illinois in 1936. 

Mr. PIKE. Tha.t was all corpora.te fiction. 
Mr. RU'rI'ENBERG. With the abandonment of the American Tinpla.te 

plants, the products the,- fl1~:uced, sheet and tin plate, are being 
coordinated with Ca.rnegle· . ois with its other orga.nizations. Con
sequently the Irvin strIp mill, the most recent and largest in the 
industry, opened in 1938 by the United Sta.tes Steel Corpora.tionJ is 
a.djacent to the large byproduct coke ovens of the corpora.tion tna.t 
supply the gas that is used in some operations in Irvin. It is close 
to the plant that produces the slabs that a.re rolled into semifinished 
steel products at Irvin, and it is likewise located on the river, the 
Monongahela., and river transportation is a.va.ilable. 
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It is estimated that the cost of production in a strip mill at Irvin 
is approximately $5 a ton cheaper than it could have been in New 
Castle because of the transportation to and fro of semifinished and 
finished products. 

Mr. PmE. They didn't make the ingots at New Castle¥ 
Mr. RUTl'ZNBERG. No. 
Acting Chairman O'CONNELL. It was the same reason that resulted 

in their determination to build the plant at Irvin rather than at New 
Castle; in other words, it was purely a matter of business policy 
on the part of the company, and had to do with how efficiently they 
could do it. 

Mr. Ru=ENBERG. It had to do with bringing their plants together. 
New Castle is an inland town and Mingo Junction and Martin's 
Ferry are along the river. 

Mr. PIKE. They would save a heap by this move. 
Dr. ANDERSON. I would like to ask one or two questions more about 

the ghost town situation which you have so graphically portrayed. 
Is this an inevitable accompaniment of mergers due to the tech
nological advance of the steel industry, as manifested in the con
tinuous strip-mill process i 

Mr. MUBRAY. Well it is a manifestation of what occurs when large 
consolidations are effected, and savings in producing costs, and so 
forth l result. I assume that the reason for the Steel Corporation's 
building of a tremendous continuous stripping mill· at Irvin, near 
Clairton, was that it was good business on the part of the Steel 
Corporation from the standpoint of economics. The lrvin works 
giv.es employment to some 4,200, three shifts. These 4,200 men plus 
the machinery which is provided for them there, are capable of pro
ducing a quantity of goods sufficient in size to meet the combmed 
productive efficiencies of some 1~!~00 or 19,000 workers who were 
employed in those old hand-mills before the Irvin works was 
produced. 

Mr. PIKE. That is almost entirely a new works, isn't it! 
Mr. MUBlIAY. It is a new works. It went into operation in full last 

year. However, it isn't confined to the United States Steel Corpora
tion. 

Mr. PIKE. Of course, not. 
Mr. MURRAY. I read into the record today where Republic has been 

doing it, Bethlehem has been doing it, and they have all been doing 
it from the standpoint that they contend it is good business practice. 

Mr. PIKE. In Bethlehem, we might say Lebanon is practically dis
carded, or are you familiar with that' 

Mr. MUBlIAY. I know there have been continuous changes taking 
place in the clo~g up of ~rtain ~s in given plants, and .the cen· 
tralization of theIr productIOn faCIlIties at certam other pomts, but 
the transportation that has taken place in steel is eYtraordinary, and 
the impact of it has been felt very hard during the past 3 years. 

Mr. PIKE. Yes; it shows very clearly here. 
Dr. ANDEII8oN. That leads me to the point that I wanted to get some 

information on, namely, with this increasing tempo of mergers, some
how linked with a different type of manufacture based on the new 
technology) !s it y,?ur fee~ing that more or fewer ghost towns can be 
anticipate<!. ID the lDIIIledlate future! 
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Mr. MURRAY. I think we are safe to assume that there will be more 

ghost towns. I didn't disclose the names of these 18 companies that 
I talked about here today, but I am prepared to give them to the com
mittee in confidence, and at least 10 of those companies are the only 
establishments in their communities. 

Dr. ANDERsoN. And that means 10 ghost towns. 
Mr. MURRAY. It means that there are 10 small communities that 

will be confronted with a state of distress akin to that prevailing 
in New Castle and elsewhere. ' 

Dr. ANDEBSON. That leads me to the question as to whether you 
have a suggestion to add to your list of suggested things to be done 
with respect to social policy affecting ghost towns. 

Mr. MURRAY. I have suggested that the matter of final detail with 
reference to the introduction of new machines in industry, and par
ticularly as those things relate to the regulation in a legislative way, 
is one that might very well be a subject of conference. I have sug
gested here that none of these things should take place in thIS 
country of ours without ample notice ID the first instance, and then 
means of compensation provided for the directly affected communities 
and individuals. 

INDUSTRIAL COOPERATION INVITED 

Mr. MURRAY. I dO'think that unless industry moves to do some
thing about it cooperatively with labor, the only answer to the 
situation lies in providing proper legislative enactment here, the 
details of which I of course will be Ji'repared to discuss with any 
congressional committee at the proper time. 

I might say here that our research forces at the offices of the Con
gress of Industrial Organizations are preparing a considerable amount 
of material to be presented to your committee at a later date upon 
'the whole national economic situation, national industrial situation, 
and Mr. Lewis has asked me to come over here and present it for 
the C. I. O. at that time. No doubt that will encompass some other 
suggestions with relation to these legislative enactments about which 
I am talking here today. 

Dr. ANDEBSON. In your contacts and deliberations and negotia
tions with management and industry, would you care to say whether 
there is a spirit comparable to the one that the Senator manifested 
today, and you, with respect to the need for an immediate attack
upon this problem Y 

Mr. MURRAY. Well, in my confidential discussions with the mag
nates of industrY--1lnd I have many of them, dealing in a business 
waJ" with our collective bargaining arrangements-there has been 
no disagreement with me that something will have to be done. They 
don't offer any particular remedy, but confidentially they are willing 
to indicate to me a desire to be cool?erative at the proper time. But 
their fear lies evidently in the inability of anyone industry to solve 
this problem by itself. . 

I have talked to leaders of the National Manufacturers Associa
tion. Mr. Howard Coonley addressed a meeting with me at Des 
l\loines, Iowa, a few weeks ago, the Farm Institute meeting. I posed 
to the farmers a suggestion of a national congress to bring the lead
ers of business and the leaders of labor and the leaders of finance 
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and government and agriculture together) and while Mr. Coonley 
didn't suggest publicly a willingness to QO those things, after the 
meeting was over he came around and said, "I think that is a good 
idea. I think we ought to get together. I think something ought 
to be done about it." 

Now Mr. Coonley, I suppose, is an estimable fellow. It may be 
that he is willing to try and do what he can about it, I don't know, 
but he at least indicated a willingness to participate ill a meeting. 

I presented to the President of the United States 3 years ago a 
desire on the part of labor to bring all of these forces to~ether under 
one roof, around one table, and talk it out, not in a spirIt of selfish
ness or one trying to take advantage of the other, but the group to 
be brought together for the purpose of rendering a service to this 
country, doing something about it. I find no indication from the 
administration of any desire on their part to do anything about it, 
insofar as holding a meeting is concerned. Perhaps they are going 
to find a panacea here. They might find it here. I hope they do. 

But I am constrained to believe that unless the Federal Congress 
moves to arouse the interest of the people of this country in the 
need of bringing these special groups together, working out an 
agreement, our sItuation is going to get much worse than it really 
is today. It simpl;!' has to De stopped, and we can't fool or temI?O
I'ize much longer WIth it, and the oDly way to stop it is for the servIce 
of these imR0rtant men in this country to be drafted, commandeered. 
Tell them, 'You are citizens of the United States, you have a task to 
~orm to help reconstruct the economy of the greatest democracy 
ill the world. You have got a job to do to save human beings," and 
labor should help to do t1iat job just as unselfishly as business must. 
But it has got to be tackled on that basis. 

Acting Chairman O'CONNELL. I would like to ask you one question 
which related to one of your recommendations in your statement. 
You referred in your statement 1 to the possibility that congressional 
measures might be enacted which would be designed to pass on to con
sumers generally the economic benefits of technological improvements 
which apparently you assume or believe are not being passed on at 
this point, or at least not being passed on rapidly enou~h. 

What do you consider to be some of the factors which prevent the 
benefits of those technological improvements from being passed on at 
the present time' 

Mr. MURRAY. I don't know. I don't charge business here with vio-
lating any law. 

Acting Chairman O'CONNELL. No. 
Mr. MURRAY. Or fixing any prices. 
Acting Chairman O'CoNNELL. I have heard that they have been 

known to. -
Mr. MURRAY. But evidences are at hand which very well indicate 

that although the cost of producing steel has gone down, at least dur
ing the past 18 months, the price of steel has gone up. 

Mr. PIKE. I believe we call it stabilizing, Mr. Murray. 
Mr. MURRAY. There might be something akin to the word "stabiliz

ing" being used there. 

1 See p. 18~09. 
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Acting Chairma.n O'CoNNELL. You were thinking in part, I take it 

of monopolistic I?ractices or the power of very large, highly mtegrated 
industrial orgaruzations to control their prices a.nd products, a.nd that 
sort of thing, were you not to some extent! 

Mr. MUlIRAY. Oh, yes. I am speaking as a citizen, a taxpayer, and 
I am very much opposed to monopolistic tendencies or practices 
wherever they may develop. 

Mr. Pn<E. This is one of those insta.nces, going back to the strip mill, 
where they have passed on quite a bit to the consumer. Really their 
price per ton to the customer has dropped quite substantially. I don't 
think there is any argument about that. At least I haven't heard any. 
But so many other things have happened where the saving has been 
much more relucta.nt to get on to the final consumed In this case it 
looks as if there had been a good part of the saving passed on. 

Mr. MUlIRAY. I have no argument to make here about any monopolis. 
tic practices in the steel industry with reference to the fixing of prices, 
or a.nything like that. 

Acting Chairman O'CoNNELL. But in part you had in mind the gen
eral desIrability of either under existing law or more effective laws 
making competition work, I take it. 

Mr. MURRAY. We believe technological advancement lends itself to 
increased productivity and the lowering of cost a.nd the passing of 
savings on to the consumer_ 

Actmg Chairman O'CoNNELL. I think we would all agree it is very 
desirable and very essential that such benefits do be passed on in order 
to bring about the necessary increased ability to purchase on the part 
of the masses of people, but this statement implied that to some extent 
at least the benefits of technological cha.nge were not being passed on, 
either at all, or at a sufficiently rapid rate, a.nd it occurred to me you 
had in mind the general desirability of effective legislation or enforce
ment of legislation involving such statutes as the Sherma.n Act. 

Mr. MURRAY. I think the implication there might very well also be 
one of not expanding employment to reduce the cost, pass it along to 
the consumer-that there is a complete sense of sociallrresponsibilitYl 
I mean, in these procedures that have to do with the introduction ot 
machines. The corporation or management under present competi
tive practices merely resorts to the expedient thing, the thing that 
will effect an inlmediate saving to meet the price of a competitor, 
somebody somewhere else that has the same kind of a machine. 

Acting Chairman O'CONNELL. Isn't that almost essential, assuming 
a competitive situation ¥ 

Mr. MURRAY. I am not going to dwell in the realm of these myste
rious things with you here today Mr. Chairman, about what all these 
competitive practIces might 1;;;:J us into. I read a lot about them, 
but the more I read them, the more confused I become. My interest 
here today runs mostly toward this one thinlf of unemployment, and 
I unfortunately have created a.n impression ill this implication here 
of something that I didn't really intend.' 

Acting Chairman O'CoNNELL. Have you any other questions, Dr. 
Anderson¥ 

Dr. ANnERBON. No. 
Acting Chairman O'CoNNELL. As the Chairman said, we are very 

grateful to you. 
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(The witness, Mr. Murray, was excused.) 
Dr. ANDERSoN. Before the committee adjourns I would like to 

iDtroduce as aD exhibit a description of the terms which we have 
been dealing with, which we have worked out, to be priDted iD the 
record for your use iD the discussion of the data as it develops. 

Acting ChairmaD O'CONNELL. It will be printed in the record. 
(The document referred to was marked "Exhibit No. 2490" aDd is 

included in the appendix on pp. 1734~17349.) 
Acting ChairmaD O'CoNNELL. The committee will stand in recess 

until Monday morning at 10: 30. 
(Whereupon, at 4: 30 p. m., an adjournment was taken until Mon

day, April 15, 1940, at 10:30 a. m.) 
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MONDAY, APRIL 15, 1940 

UNITED STATES SENATE, 
TEMPoRARY NATIONAL EcoNOlllIO CoMlIllTl'EE, 

Washington, D. O. 

The committee met at 10: 40 a. m., pursuant to adjournment on 
Friay, April 12, 1940, in the Caucus Room, Senate Office Building, 
Senator Joseph C. O'Mahoney, of Wyoming, l'residing. 

Present: Senators O'Mahoney (chairman); King, and White; 
Representatives Williams and Reece; Messrs. O'Connell, Hinrichs, 
Pike, Kreps, and Brackett. 

Present also: William T. Chantland Federal Trade Commission; 
Frank H. Elmore, Jr., Department of Justice; and Dewey Anderson, 
Economic Consultant to the committee. 

The CHAIRMAN. The committee will please come to order. 
Dr. ANnERSON. Mr. Chairman, we open this morning with evidence 

on the railway systems of America, the effect upon them of tech
nological improvements, and the two witnesses for today represent 
railway management. Mr. J. J. Pelley is the first witness, president 
of the Asspciation of American Railroads, located in Washington, 
D. C. Following,Mm. will be J. H. Parmelee, with the Association 
of American Railroads, who will present a detailed analysis of the 
railway structure and its development. 

The CHAIRMAN. Mr. Pelley, you haven't appeared before us before, 
have you' 

Mr. PELLET. No. 
The CHAIRMAN. Will you be sworn, as is our custom' 
Do you solemnly swear the testimony you are about to ~ve in this 

proceeding shall be the truth, the whole truth, and nothmg but the 
truth, so help you God' 

Mr. I'ELLEY. I do. 
The CHAIRMAN. You may proceed. 

TESTIMONY OF 1. 1. PELLEY, PRESIDENT, ASSOCIATION OF AMERI
CAN RAILROADS, TRANSPORTATION BUILDmG, WASHmGTON, 
D. C. 

Mr. PEu.EY. At the outset let me emphasize that our railroads 
constitute a progressive, dynamic industry, seeking at all times new 
means of producing more efficient, more economical, more adequate 
transportation service. This has been true in the past, it is true 
today, and it will be true of the future. 

16517 
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Ten years of economic depression and an even longer jeriod of 
subsidized and growing competition have forced the railroa industry 
greatly to curtail annual capital improvement work, purchases of 
fuel, material and supplies, and normal employment. The handicaps 
with which the industry is now faced are great, but they are not 
insuperable. They can be surmounted, and the industry will again 
be in the market on a large scale for new equipment, new rail and 
cross ties, ballast, fuel, and many other items of materials and sup
plies. Improvement work requires employment of additional labor, 
both in the railroad industry and the mdustries from which it bur.s 
supplies. An increase in traffic to more nearly normal levels will 
also me8Jl. additional employment for railroad maintenance and 
operating forces. 

I need point only to the year 1937 as an illustration of what I 
have in mmd. That year represented the culmination of 4 sucoessive 
years of improvement in traffic and earnings from the depths reached 
in 1932 and 1933. Even in that year, 1937, earnings were far from 
adequate for the real needs of the industry, yet capital expenditures 
for the year exceeded $500,000,000, purchases of ruel, materials, and 
supplies approached $1,000,000,000, while railroad employment ex
ceeded 1,100,000 persons. 

Then came the recession of 1938, and retrenchment again became 
necessary in order to keep expenditures within the limits of revenues. 
Capital expenditures fell 55 percent under 1937, railroad purchases 
were reduced 40 percent, while railroad employment declined 16 per
cent. 

TEOHNOLOOIOAL OHANGE IN THE RAILROAD INDUSTRY 

Mr. l'Er.LEY. Technological progress has always been a factor in 
American railway history; it has not developed overnight. The ap
plication of steam as a source of energy to means of locomotion was 
one of the outstanding technical advances in the history of civilization. 
From the early days of the railroad down to the present time, pro
gressive improvement has taken place in equi{>ment, in track, in sig
naling, in the develo{>ment of automatic deVIces, and in the use of 
coal, fuel oil, electriCltYl and other modern forms of power. Hand 
in hand with thess phYSICal betterments have gone improved organi
zation and operation. 

These factors have always been at work in the railroad as well as 
other industries; otherwise we wonld have a stationary economy. The 
record of railroad expansion in this country to NatIOn-wide propor
tions is one of the vital chapters in American history. It was accom
plished by continuous and consistent progress in the technical field. 

More recently, in the absence of technol'$i~al advance, the industry 
wonld have been unable to render the eDICient services re<J.uired of 
modern transportation agencies. As it is, railroads are ~ving the 
public the fastest, most efficient, and most satisfactory serVIce in their 
history. . 

Mr. HINRICHB. Mr. Pelley, may I interrupt at that pointf I mis
read that thing so badly that from the point of view of the record 
you may want to emphasize the fact that there have been technologi
cat advances and not an absence of them, that if you had not these 
technological advances. you wonld not have had the efficient service 
that you have been getting. 

Mr. PELLEY. That is right. 
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The CHAIRMAN. What you meant was that more recently, 'without 

the technological advances which have been developed, the industry 
would have been unable to render such efficient service. 

Mr. l'Eu.EY. That is right. • , 
Technological factors are closely intertwined with what I may call 

economic factors. The latter include traffic, rates, earnings, relations 
to the Government, and finally the extent of competition. 

While there has always been a relationship between economic and 
technological factors, the economic factors of the past were of a dif
ferent type from those of more recent years. During the earlier years 
of railway development the country was expanding, its population 
was spreading over the whole country, and competition existed to only 
a limIted degree. The problem then confronting the railways was to 
keep ahead of the growing transportation demands of the country. 
ThIs called for large investments and large-scale expansion of facili
ties, as well as purely technical inIprovements in plant and equipment. 
The principal stinIulus to technological progress In those days was the 
urgent need for more mileage, more eqUIpment, and more men to oper
ate the plant. This stimulus was added to the incentive that is always 
present in a business enterprise, namely, so to conduct the enterprise 
tl,at it will produce a return on investment. 

In more recent years the problem has el1anged from one of rapid 
physical expansion to one of an intensive struggle against depres
sion, and against growing competition. With the advance of high
way and waterway construction, the latter completely and the former 
to a large extent subsidized by government, a great decrease in rail
way revenues has occurred, ag~avated by reductions in rates made 
necessary by subsidized competItion with the railroads. 

In the past, today, and in the future, the railways have applied, 
and will continue to aEply, the principle of mass production tliat has 
been so effective in building up manufacturing and producing indus
tries. In the railway field this principle ta.kes the form of mass 
transportation. In no other transportatIOn industry, except perhaps 
on the Great Lakes and the high seas, is it possible to handle lar~e 
ag~regates of freight more efficiently and at lesser cost per unit. ThIS 
prmciple has been sound in the past and will continue to be effective 
In meetin~ future competition. 

The railroad industry has been struggling against serious handi
caps in recent years. One handicap has been economic depression, 
which has seriously influenced the trend of railroad traffic and earn' 
ings. This situation is complicated by such economic changes as de
centralization of industry, development of hydroelectric power, and 
substitution of fuels and other materials, all of which tend to reduce 
the total volume of goods transported.· . 

Secondly, there has been increased competition from other agencies 
of transport. To meet these difficulties, railroad managements have 
adopted ever), possible means of operating efficiently and econom
ically. They have reduced operating expenses in approxinlRtely the 
same ratio as revenues have declined. They have reduced the cost of 
handling the aver,,:~ ton of freight 1 mile and the average passen
ger-train cars 1 mile. This they have done by introducing specific 
measures of economy, by installing every possible means of im
proving their plant, their rolling stock, and their methods of opera
tion, all of which constitutEIs technological progress. 
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What the industry needs in order to meet its competitive han~i
caps is equality of treatment by the Government as between the rall
roads and other agencies of transl?ort. We believe that each transport 
agency should be required to pay Its own way. None should occupy a 
position in which it receives special favor~ from the Government, and 
each should be under the same general type of regulation as other 
agencies. 

I believe the adoption of this principle as a national policy is on the 
way, although its development is a slow process. But to the extent 
that it is adopted and put into effect, railroads will be enabled to meet 
their present handicaps. With these handicaps removed, the industry 
will go forward in its field. I, for one} do not hold the view that we 
have reached the ultimate in railroad aevelopment. 

The railroad industry must continue to progress. The pressure of 
competition will exert a strong influence. We do not fear that com
petition if it is fair competition, for it can be met by further ad
vances in technology. The industry will adopt and adapt itself to 
all kinds of improvements growing out of chemical, physical, tech
nical, and other discoveries and inventions. To do otherwise would 
be to fall back in the race for its rightful place in the economic or
ganization of the country. 

To keep abreast of progress, new money will be required. New 
investment will be needed for further modernization, replacements, 
and improvements to plant. The margin of profit on which the rail
ways have been and are now operating is so small that they must look 
to the money market for large sums of new capital in the future if 
they are to hold their own in the field of technological progress. They 
can secure those funds if the competitive handicaps I have referred 
to are removed. 

Specifically, it has been estimated that the railroad industry would 
be Justified 1U spending $500,000,000 or more annually for new and 
improved equipment, rail, ties, ballast, machinery for shop and track 
work, and other capital improvements. The average capital program 
of the railroads over the period from 1923 to 1930 was $843,000,000 
per year j since 1931, the average has been only $259,000,000 per year. 

FllTDRE l'ROGRESS 

Mr. PELLEy. The effect of future technological progress on railroad 
performance and employment will be a defirilte one, although it is not 
easy to outline it in specific terms. If and when the railroad industry 
is relieved of the handicaps against which it is now struggling, it will 
be able to regain much of the traffic it has lost and should, in addition, 
obtain a larger proportion of tbe future increase in freight and 
passengers tJian It now has. 

The future volume of employment in the railroad industry will 
depend largely on the trend of traffic and earnings. With a return 
to better economic conditions, and removal of the competitive handi
caps noW confronting the industry, railroad traffic may show so great 
a future increase that even with increased efficiency in handling it 
a greater number of employees will be required. Railway manage
ments will be more than glad to increase their forces under such 
conditions. 
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It should not be overlooked that technolo,pcal progress in the rail

road field stimulates employment in other mdustries. Purchases of 
e'l.uipment, rails, ties, machinery, and other products from other indus
trIes tend to increase employment in the shops and factories of those 
companies from which railroads buy, and which prosper only when 
the volume of railroad purchases is on a high level. . 

I close, as I began, by emphasizing that the railroad industry is a 
dynamic industry, that it will continue in full force and vigor for 
many years to come, and that it will progress in the field of technology 
in the future as in the past. 

That is all of my direct statement, Mr. Chairman. 
Dr. ANDERSON. Mr. Pe11ey, before the questions which I kriow will 

come readily from the committee members, the railroad industry is a 
hig~ly regulated industry, is it nod 

Mr. !'=T. Yes, sir_ 
Dr. ANDERSON. That is, if you propose to do anything which in any 

drastic way affects the number of people employed or the wage rates 
paid, what must you do about iU 

Mr. P=r. Which one do you want me to answer' 
Dr. ANDERSON. Let's take both-
Mr. P=r. We have to get the approval of the Interstate Com

merce Commission for most of the thinl!:S that we do. 
Dr. ANDERSON. So that the railroad industry would represent some

thing different than we have had heretofore in these hearings in that 
we are now looking at a highly regulated, monopolistic industry. 
, Mr. PELLET. That is correct, and it is an industry that has been 
l!egulated for a long tinIe . 
. Dr. ANDERSON. You have been a practical railroad man for many 

years, Mr. Pelley' 
Mr. PELLET. Yes, sir.. 
Dr. ANDERSON. And you have seen the effects of the up and down 

swing of the business cycle, employment and unemployment through 
the 'years. 

Mr. PELLET. Yes, sir. 

TOTAL LABOR FORCE ON THE BAlLBOAD 

Dr. ANDEBSON. What is the total of persons normally regarded as 
railroad men in the country, have you any idea I 

Mr. PELLET. At one time there were 2,000,000; probably there are 
now 1,200,QOO or 1,300,000. 

Dr. ANDERSON. With the present volume of employment in the 
railroads, then how mll.lly persons customarily employed are not now 
engage<l. in railroad work! 

Mr. PELLET. Well, it is a little difficult to give an accurate estimate 
of that. We now employ about 1,000,000 men. Just how man:y of 
them ha~e waited around for employment, or gonEl elsewhere, It is 
pretty difficult to say, because man:)' of them have had to wait a 
long time; some of them couldn't waIt, iliey had to seek employment 
elsewhere. I think it is a safe figure to say iliat probably 1,100,000 
men are now looking to emplo:rn..'ent in the railroads. 

Representative WlLLIAJI[s. RIght in that connection, when was it 
at its peak of employment! 

124491--41-pt. 80--22 
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Mr. PEr.x.Er. In 1930. We had about 2,022,000 men employed in 
1930, and that was the peak, Mr. Williams. 

Dr. ANDERSON. Since that peak time, these workers who were nor
mally in the regular force of railway men have gotten older, some 
of them have dropped by the waYSIde, couldn't wait, as you say. 
You would fix the number that is not now employed at about 100,000 
to 150,000' 

Mr. l'ELLEr. Well, I repeat, it is rather difficult. If I am correct 
in saying that there are 1,100,000 men looking to the railroads for 
employment, and are either employed regularly or waiting for their 
turn with an upswing in business to be called back, then there would 
probably be 100,000 waiting, because there are about 0. million work· 
mg now. 

Senator KING. But from the peak of 1930, 900,000 ho.ve lost their 
jobs' 

Mr. I'ELLEy. That is right, Seno.tor King. Many of them have 
died or retired~ and many of them have gone elsewhere, and prob
ably mo.ny of mem ho.ve given up hope of ever getting back to the 
railroads and have taken up work in other lines of business. 

Dr. ANDERSON. What is the average of ro.ilroo.d workers' 
Mr. I'ELLEy. Probably Dr. Parmelee could give you a little better 

answer on tho.t tho.n I could. . 
Dr. ANDERSON. You recognize, gentlemen of the committee, that 

Dr. Parmelee is following with 0. very detailed analysis of the rail· 
road plo.nt equipment and ro.ilroo.d force and I don't want to move 
into an o.rea that he is going to explore. 

Mr. PEr.x.Er. I think he will be able to give you a very good o.nswer 
to that figure. 

Dr. ANDERSON. Except that I want to raise this point as a conclusion 
on the previous question about the number of people available for laOOr 
and not now employed. 

If by some circumstance, almost a miro.cle, I suPl?ose the ro.i1roo.d 
business should go back to ita height of :prosperity ID the immediate 
future, would there be 0. need for recl'11lting new labor other than 
those now waiting for work' 

Mr. PEr.x.Er. There would. I think, Mr. Anderson, it might help 
you in your question if I were to tell you that in 1937 we had pretty 
good business and then the railroads were employing some men who 
had never before worked on a railroo.d j they were looking for new 
men. They probably gave some of their old men the call and they were 
employed somewhere else and did not want to give up their chances 
where the;r. were to come back to what might be temporary em:ployment 
on the railroad, so they had to seek the men i they even hired new 
brakemen. I know of some cases where they hired new men in trans
portation service in 1937. 

Senator KING. So in 1937 you took on new men, and doubtless you 
would give :preference to the old men, that is, to those who had been in 
the employ ID the past. 

Mr. PELLEy. That is right. We alwo.ys ~ve preference to the old 
men, and by agreemen~l for that matter, whICh we are very glad to do. 
They have the first call. 

Senator KING. Tho.t situation would indicate, would it not, that be
tween 1937 a considerable number of that 900,000 had found positions 
in other fields of employment! 
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Mr. PELLET. Yes, sir; and some of them were so well located that 

they did not want to come back. consequently some of the railroads had 
to hire some new men who had never before worked on railroads. 

Representative WILLIAH8. About how many new men were taken 
on in 1937' Covering the period, we will say, from the lowest de
pression, to what extent was the railroad employment increased, say} 
from '32 or '33, whenever it was at its lowest ebb, to '37, when it reachtld. 
its highest point' 

Mr. PELLET. Probably 150,000 men, Mr. Williams, I should say, as a 
quick estimate, from the depths of the depression in '32 and '33 to the 
peak of '37, probably 150,000 men. 

Representative WU.Y.TAMS And what proportion would you say of 
those were new men' Have you any idea about that' -

Mr. PELLET. Very few. 
Representative WILLIAHs. Since that time what has happened with 

regard to employment' 
Senator KINo. Since '37 i 
Representative WII.LIAM8. Sinoe '37. 
Mr. PELLET. We are down about 100,000 men. 
Representative WII.LIAMs. Since '37 you say there is 100,000 oft. 

What has become of those men' Where are they and what are they 
doing' 

Mr. PELLET. Some of them are waiting to be called, some of them 
probably are not employed at all, and some of them have found 
something to do elsewhere. 

• ~enator lUNG. Some availed themselves of their retirement privi
leges, too, did they noU 

Mr. PELLET. Yes; quite a number of them. You could probably 
get in a taxicab here in Washington and find drivers who are fur
loughed firemen on some railroad. I have, a number of times. They 
find something to do-some of them j some of them don't, waiting 
to be called back. 

Representative WILLIAMS. Is there any particular line of the rail
road industry from which the majority of those were let out of em
ployment, or was it general' 

Mr. PELLEY. Pretty general. I should say more in the maintenance 
department, maintenance of equipment and maintenance of way, 
than in the transportation departments. 

Representative WILLIAHs. And those were the lower paid em
ployees' 

Mr. PELLET. Yes. 
Senator KINO. I suppose there is considerable reduction in the 

number of employees in the mechanical departments and in those 
departID;ents or branches of the industry which manufactured cars 
and eni!!e:.~ 

Mr. Y. That is right, Senator King, and of course the time 
comes when the only men you could get are in maintenance j if you 
run trains you have got to employ men,- but you can defer main
tenance j that is what railroads generally do when they are forced 
by financial circumstances to retrench. 

Senator KINo. There is very large obsolescence leading to obsolete
ness, if I may coin that phrase, in the mechanical appliances, engines, 
the cars, and so on. 
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Mr. PELLET. Not so much. as you might think. There are some, but 
it is not as aggravated as it is generally believed to be. The rail
roads have kept up their plants pretty well. 

Senator KniG. But the cars, with the usage to which they are 
subjected, whether rough or otherwise, do not last many years, do 
they? That is to say, you are constantly compelled to replace the 
cars. 

Mr. PELLET. Replace or rebuild. A rebuilt car will be nearly as 
good as a new car, and a rebuilt locomotive will be, not as ~ood as 
a modern locomotive necessarily, but as good as that locomotIve was 
once. 

Senator KING. A large cost is inevitable, then, in the rebuilding 
of the engines and the cars i 

Mr. PELLET. Yes; but before a railroad enters into a rebuilding 
progr&lI! it works out pretty scientifically what is the wise invest
ment. Is it wise to rebuild or buy new! No railroad starts into 
any sort of a rebuilding program without analyzin~ just what is 
the better investment for it, to rebuild this locomotIve, to rebuild 
this particular lot of cars, or to go in the market and buy some new 
ones. There is always some rebuilding, but the turning point comes 
there between the rebuilding investment and the new purchase in
vestment, and they always take the one they at least believe to be the 
wiser. 

COMPEl'ITION WITH OTHER FORMS 01" TBANSPOIt'I'ATIOX 

Senator KING. What is your greatest competitor, the river traffic 
or the trucks i 

Mr. PELLET. The highway. 
Senator KniG. The highway! 
Mr. PELLET. Oh, yes. 
Senator K:rNG. I suppose that has cut into your earnings, into your 

tonnage, as well as apparently into the passenger traffic very 
considerably. 

Mr. PELLET. Very considerably. If you were to ask me to give 
you a figure as to the extent of it I probably would say that they 
have taken 25 percent of our tonns"'e and probably 35 percent of 
our earnings, the explanation of that being that we lost to the high
ways not ouly the tonnage that has been lost but the revenue that 
has been lost by reason of the necessity of reducing rates in order to 
stay in the traffic at all. That feature of it is very aggravated, be
cause I do not need to tell you gentlemen that when you reduce a 
rate you are just taking that money out of the net income. There is 
no way of knowing wliat the total of the two together would be but 
I should say it is anywhere from 25 to 40 percent. ' 

Senator K:rNG. The Government and tlie taxpayers pay for the 
highway, to that extent helping the trucking and the automobiles, 
and you have to pay ;your own taxes. 

Mr. PELLEY. That IS right. 
The CHAJRl(AN. You pay a lot of taxes. 
Mr. PELLEY. We pay a lot of taxes. 
Senator KING. It is about $800,000,000 a year, isn't it' 
Mr. PELLEY. Mr. Parmelee will give you the exact figures. 
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Dr. ANnERSON. Is that what y.0u m.eRn by establiBhiI!g fair .treat" 

.nent with respect to the competitors m the transportation buSIness i 
Mr. P=r. Yes. 
Dr. ANnERSON. The future of j,he railroads de:pends, according to 

your statement, in a large measure upon establishing parity of treat
ment. How could that be done¥ . 

Mr. P=r. Well, it could be done in this way, simply by having 
all the agencies of transportation pay their own way and by regulat
ing them on a fairly comparable basis. 

The C>rATRMAN. How do you :propose to make them pay their own 
way ¥ What are the factors which in your opinion would constitute 
doing that! 

Mr. P=r. Well, Senator, I have not come up here to criticize 
anybody and far be it from me--

The i!HAIRMAN (interposing). lw.y answer you give in response 
to a question by a member of this committee certainly can't be mter
preted as criticism, and I think we ought to be able to take a little 
criticism if necessary. 

Mr. PELLET. Well, you get a lot of it; probably much of it isn't 
justified. 

The CHAIRMAN. Just eliminate the word ''probably,'' will you¥ 
Senator KING. Use the word "deserved," perhaps. 
The CHAIRMAN. Let each man speak for himself. 
Mr. P=r. I didn't come up here to argue aur case. I came 

here to tell you about railroad employment, and since I am asked a 
question, you asked.me how this could be brought about. I suppose 
you gentlemen know that you appropriate large funds here to de
velop these inland waterways, to take traffic off the railroads. 

Tlie CHAIRMAN. We appropriate a lot of money for inland water-
ways and a lot of money for highways. . 

Mr. 1'Eu.EY. That is right. I think I had better analyze this just 
as I see it. I will atteml?t to put the responsibility where I think it 
belongs and I hope you will accept it as what I believe to be a fact. 

The Congress has gone quite a distance to meet what my views are, 
at any rate, regarding regu1ation. They passed a motor regulatory 
bill about 4 years ago; trucks and busses are now under the Interstate 
Commerce Commission. . 

You have a bill passed here at the last session of Congress by both 
Houses, now in conference, regulating the waterways, and I would 
just like to pay my compliments to you on that, because I think you 
have done very well in recent years in trying to stabilize this industry 
insofar as Congress is concerned. 

I ,doubt if there were ever two committees in Congress that have 
worked more diligently, more intelligently, than Mr. Lea's committee 
and Senator Wheeler's committee in working out the transportation 
problem. At the last session of Congress those bills were passed, 
and they are now in conference, and we are hopeful that at this ses
sion sQme law will come out of it, and the regulation of waterways 
is in both of those bills. 

There is another feature in the two bills that I prize rather highly. 
There is a decl!lration on the. part of Congress that all of these agencies 
.of transportatIon shaH be treated equaHy insofar as re!rulation is con
cerned; that declaration of policy, I believe, is in both bills, and 
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no doubt will be in the law. It is the first time that Congress has 
ever so declared itself. 

Senator KING. The regulation would include rate-making, as well ¥ 
Mr. PEr.t.Er. Yes, sir. 
Senator KING. So when you speak about the regulatory provisions 

of the bill you include, obviously, the power to make rates for the 
waterways, and perhaps of highways' 

Mr. PELLET. Yes. The Commission now has the power to make 
rates with reference to highway traffic. Congress .passed a law-I 
think it became effective in '35---ruld you are now about to pass, I 
hope, a bill that will give the Commission authority to regulate water
wa!9. 

Senator KING. Without taking any credit to myself in reference to 
the highways, I offered a bill manJ' years ago for regulation of the 
busses and trucking, because of the obvious competition and the neces
sity of some form of regulation over the interstate transportation. , 

Mr. PEr.t.Er. Now, to finish the national aspect of the waterway 
thing-and this is the important thing, as we see it-if the Con
gress is !5oing to continue to approprIate large sums of money to 
develop inland waterways that are really not needed to handle the 
transportation of the country, and will result in takin~ that much 
traffic off the railroads, whatever it may amount to, we think that you 
ought to impose a toll or some basis of payment so that the Govern
ment will be reimbursed to some extent for all of this money. I don't 
think it is fair to our industry, and we do not think it is fair to the 
ta:q>ayer, to be frank about it, to spend all this money and get none 
of .It back, because these users of the highways which these funds 
are used to build and maintain, do not pay anything. I think in 
passing, I have some figures whicll might be of mterest to you, and 
I think they are exactly correct. 

The Government has spent in maintaining the 12-foot channel of 
the Ohio River about $145,000 per mile of that river, and you spend 
about $4,000 a year maintaining it. 

Senator KING. Per mile' 
Mr. PEr.t.Er. Per mile. Now, I would just like to contrast that with 

the railroad situation. The average mile of railroad in the United 
States, fully equipped, cost $62,000 a mile, against $145,000 for this 
Ohio River, and it costs us an average of about $2,000 a mile to main
tain that railroad. 

Now, we say this added transportation really is not needed in the 
outset, but if you gentlemen differ with that and want to provide it 
anyhow, then we think the users ought to pRJ' for it. 

That is the one big thing that Congress has to do with, in my 
opinion. 

Mr. PmE. May I ask this question, Mr. Pelley' In making that 
comparison, do you have the ton traffic on the Ohio, as compared to 
the typical mile of railroad you mentioned ¥ 

Mr. PELLET. Not just in my mind, I haven't, but you know your
selves, I am quite sure, that the greatest use of it is made by large 
industries, and they don't pass it on to the consumer. 

Mr. I'mB. Stesl and fuel, very largely' 
Mr. PELLET. Very largely. 
Now, this money IS spent under the guise of cheap transportation to 

the consumer, and the people who are supposed to be the beneficiaries 
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of this cheap tranSJ;lortation don't get it at all. The large industries, 
many of them, use It, and they charge the consumer just the sa.me as 
if it had been shipped by rail, the higher rate. So it is supposed to 
be cheap transportation, and it is -transportation with a lot of hidden 
costs tliat are not generally disclosed, and the consumer doesn't get 
the benefit. 

Senator lUNG. Is it true with respect to the steel industry, using it 
in a broad way, that on the greater part of the transportation-that 
iSh from the Mesabi Range over tlie lakes and over the railroads 
w ich are owned by the steel companies-there is no subsidy from 
the Government' 

Mr. PEu.EY. No; not on the Great Lakes. I speak particularly of 
inland waterways. Now, I am still statin~ facts and not criticizing. 
Not only does the Government spend this money to provide these 
waterways, they have gone into the business themselves, operating on 
the MiSSlSSippi and Warrior Rivers. I think I can--

Senator lUNG (interposing). That is what General Ashburn has 
been handling for many years since the war 1 

Mr. l'ELLEY. Yes; inaugurated, I was told at the time, in 1919, to 
help the railroads handle the business and inaugurated as an experi
ment! with the intention of selling it to private interests later on. 
Nothmg of that kind has ever happened, and it is being expanded. 
We think that the Government ought to go out of that business. 

Now, that is supposed to be cheap transportation. I am told that 
a very large percentage of goods that move into Mobile, Ala., for 
illustration, move in by barge, and the retail prices in Mobile are 
higher than they are in the outlying districts which it is impossible 
to reach by the barge line. I mention that only to point out that the 
consumer i-eally does not get the benefit of it. 

Mr. O'CoNNELL. How would it help the railroads if that barge line 
were sold to private enterprise 1 

Mr. PEu.EY. I think it would hell? them in this way: It would be 
put on a true basis, then, if private mdustry could operate the barge 
lines at a profit. 

Mr. O'CONNELL. Has General Ashburn's organization operated at 
a lossl 

Mr. PErn!:r. Wea yes. 
Mr. O'CONNELL. r understood the contrary. 
Mr. PErn!:r. I know; but I say yes. 
Senator lUNG. The capital has all been furnished by the Govern

ment, and that is~ loss. 
Mr. PErn!:r. I wouldn't say General Ashburn would agree to that, 

but the facts are it has be<:n operated at a loss. 
Representative REEOE. Is there any shortage of transportation 

facilIties in this area l?roposed to be served by the conflicting projectt 
Mr. PEr.LEr. There IS not. There is not any shortage of transporta

tion anywhere in the United States of th'lot kind. There is a large 
surplus everywhere. 

Dr. ANDERBON. Movinlt then to a conclusion--
Mr. PEu.EY (interposmg). Would you mind'-I wanted to answer 

Senator O'Mahoney. 
The CEAlIIl\[AN. I don't think we have reached a conclusion yet. 
Mr. PEu.EY. My conclusion is, either stop appropriating money to 

develop the waterways that are not needed, or make the users pay. 
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On the highways, I don't see a great deal that Congress can do about 
that.' . 

The CHAIRMAN. But you regard the highway appropriations as in 
part at least Government subsidy for a railroad competitor! 

Mr. PELLEr. We do, Senator, but we have never gotten into the 
position, and probably never will-at least, I won't-of opposing 
highway construction. Some highway construction I might oppose, 
but generally people want good highways-I like them myself-and 
we don't want to get in that position. 

The CH.mM"N. The reason I asked you the question, of course, was 
because of your statement that what the industry needs in order to 
meet its competitive handicaps is equality of treatment by the Gov
ernment as between the railroads and other agencies of transport. 

Mr. l':Eu.EY. That is right. 
The ClIA.IJwAN. SO, obviously, you were dealing with more than the 

waterways. 
Mr. l':Eu.EY. That is right. Did I say "the government" or "gov-

ernment"! 
The CH_mV"N. You said "the government." . 
Mr. PELLEY. I meant all government. 
Now the highway problem is very much a State problem. The 

State decides what they shall pay, not the National Government", and 
therefore it is a matter thatbas got to be handled in the various 
States and what we say is that we ought to make them pay what 
they ;;!,ould pay for the use of the highways, and then restrict the 
sizes of these motor busses and trucks to dimensions that the other 
25,000,000 users of the highway feel is fair and right/ and that is alL 

The CHAIRMAN. Did you happen to hear or read tne recommenda
tions that were made to this committee last Friday by Philip Murray, 
head of the Steel Workers Organizing Committee! 

Mr. l':Eu.EY. No, sir. 
The CHAIRMAN. I think you might have been interested in them 

because the thought that comes to my mind is that you and he are 
taking just about the same position, but with respect to a little dif
ferent problem. 

Your position is that the Government, both State and national, 
should do something to help the railroads against the competitive 
handicaps which are imposed upon the railroads by reason of tech
nological advance in the construction of waterways and highways, 
and that these new advances, competitive modes of transportation, 
should be made to pay their own way. Now Mr. Murray's position 
was that the steel worker is suffering because technological advance 
in the development of the continuous steel mill has displaced him. 
He is suffering from the handicaps of competition just as the rail
roads are. So Mr. Murray suggested to us that we make the tech
nological advance, namely, the continuous steel mill pay its way, 
just as you suggest that we make the highways and the waterways 
pay their way. 

Now, his suggestion, of course, is that the displacement of labor 
by the continuous mill should be regarded as one of the eoets of this 
technological advance, so that human labor would not have to bear so 
much of the brunt, that is particular human labor. Your position 
is that the railroads themselves should not be compelled to bear the 
whole burden of this advance. 
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Mr. PELLEy. That is right. 
The CHAIRMAN. Do you think that this comparison is out of line' 
Mr. PELLEY. Well, I don't know, Senator. Maybe the steel com-

panies are bearing it now. I really don't know. 
Dr. ANDERSON. Mr. Pelley, with respect to--
The CHAIRMAN (interposmg). I was going to ask another question. 
Mr. PELLEy. May I elaborate a little more on this thing and I 

think I will clear it up. ID these States I said some progress is being 
made. You know, we say the highway people don't pay what they 
should. Some of them say they do. Not all of them, but some of 
them say they do. We go along and don't get very far with it. You 
mayor may not know that this Committee of Six that was appointed 
by the President suggested that a temporary board be appointed to 
determine just that factor. There is nobody to determine It. N obodJ' 
says who is right. We say that they don't pay, and they say, some of 
them, that they do. 

The reason I am encouraged about it and think we are makin~ some 
pro~t.~he States have begun to look into it. They are spendmg all 
these millions of dollars and not getting it back, and the tinle has 
come when they have got to look at it and see where the money :is 
comin~ from. ID two States-Illinois and Missouri-the State au
thorities on their own account have made a very comprehensive study 
to determine whether or not the commercial use of the highway is 
.ubsidized, and in each case they found that the commercial user :is 
subsidized. 

I feel if these other States would make the same sort of study, they 
would find the same facts. And then it is their job! it is the respective 
State governments' job to regulate that, and I thmk they are going 
to be forced to soon because they just can't keep on paying out, 
s{lending many millions more each year than they -get back for the 
highways, and I think necessity will force them to do that. 

The CHAIRMAN. Have you lfuished that statement 9 
Mr. PELLEy. Yes. 
The CHAIRM"N. When I was called to the telephone, I understood 

you testified that the peak of labor employment by the railroads was 
reached about 19209 

Mr. PELLEY. That is right. 
The CHAIRMAN. And how many persons were employed then I 
Mr. PELLET. The exact figure I would say is about 2,022,000-say 

2,000,000 men. 
The CHAIRMAN. And employment fell off thereafter, reached a low, 

IInd then picked up again and reached another high point in 19371 
Mr. PELLEy. Yes;-- -
The CHAIRMAN. It was then how much! 
Mr. PELLEy. About 1,100,000. 
The CHAIRMAN. Now, today, what is the employment! 
Mr. PELLEY. About 1,000,000 men in round figures. 
The CHAIRMAN. Now the railroads have recognized, have they not, 

the importance of taking care of displaced labor in the so-called 
Washington agreement I 

Mr. PELLEy. Yes. 
The CHAIRMAN. Briefly, what is that agreement I 
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RAILROAD LABOR POLICIES 

Mr. PELLEY. Senator, I think I should explain that. Since you 
brought that up) the natural question here is, What can the railroads 
do about this laoor i Of course, there are some things we can do and 
there are some we can't do and I wish I had something constructive 
to suggest to you that might be done, but I can tell you what we do 
in taking care of our employees. I believe the railroads are the first 
to have a voluntary pension plan. My information is that the first 
voluntary pension plan in this country was made in 1882. Now, the 
railroad I worked for for many years established a voluntary pension 
plan 39 years ago, in 1901, and these pension plans have been fairly 
liberal. For every year that he was in the service, a man would I!'et 
1 percent of his average salary during his last 10 years in the service. 
To state that precisely, if a man had worked 40 years and had averaged 
$100 a month, he would get $40 a month pension as long as he lived. 

Well, some 90 percent of the railroads, probably 95, had these vol
untary pension plans. A few had none, and, of course, the men 
wanted a pension on all roads. 

The CRAIRJI[AN. When you speak of a voluntary pension plan you 
mean that the railroads themselves adopted the plan voluntarily i 

Mr. PELLET. Voluntarily, and paid all the costs. . 
The CRAIRJI[AN. And the workers were not required to pay any 

part of that cost is that a correct understanding! 
Mr. PELLEY. That is right, they were not required to pay anything. 
The CHAIRMAN. In any of the plansl 
.Mr. PELLEY. In any of the plans that existed prior to the enact

ment of this law. It was all voluntary, all supplied by the railroad 
management. 

Then, as you very well know, the men wanted a law giving them 
a pension and many of us couldn't quarrel very much with them 
about that. This was a voluntary thing and they could visualize 
that the railroad might ~et into such financial difficulty that they 
wouldn't be able to pay It. After they had worked all these years, 
it might be shut off. So as you gentlemen know very well we agreed 
with them on a Dension plan and we now have one under the law. 

We also have an unemployment insurance plan, a law that was 
passed here that costs us about $60,000,000 a year. This pension law 
costs us about $60,000,000 a yea.r---8 percent of, say, a $2,000,000,000 
pay roll. There is about $120,000,000 in round figures that the rail
roads are being taxed each year for the benefit of their men. 

In addition to that is the thing you mentioned, Senator. We made 
an agreement with the men, tile so-called Washington Agreement, 
that covers men displaced by reason of an act of two or more rail
roads. If two railroads get together and consolidate a facility, those 
men are provided for under the Washington Agreement. There rillght 
be 8 or 10 railroads involved in it. That is a rather liberal a~
ment. For instance, if a man is displaced by reason of a consolidation 
or coordination, under the Washington agreement if he has been in 
the service for 15 years, he will get 60 percent of his salary for 5 
years, which certainly gives him a chance to adjust himself, and it 
may be that he can get employment elsewhere. The chances are that 
he can because the youngest men on the road are always displaced. 
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The CHAmYAN. Now. the railroads are far ahead of other indus

tries in this regard, are they not ¥ 
Mr. I'ELLEY. Some indiVldual industries may have done as much. 

r would say generally, yes, Senator; and we feel this way about it, 
that while we regret as much as anybody could the necessity of dis
placing men, we are now doing for them about all, or maybe a little 
more than, the traffic will bear. 

The CHAllWAN. What is the necessity of displacing men ¥To 
what extent is that a problem ¥ 

Mr. PELLEY. Well, I don't know just how you want that answered. 
The CHAIRMAN. You say you regret the necessity of displacing 

men. Now, obviously there IS this problem of labor displacements. 
Mr. l'ELLEY. Yes. 
The CHAllIMAN. Otherwise, you wouldn't have made that Wash

ington agreement. Now to what do you attribute this displacement! 
The combination of railroads or the substitution of one facility for 
more than one would have that result. Are there any other factors ¥ 

Mr. PELLEY. Well, of course, the railroads have built up a plant 
to handle probably twice as much business as they have got. I sal 
twice as much; I don't think that is overstating it. They haven t 
got it, so they must pull in in every way they can, reduce their ex
penses in every possible way to meet the increased costs of operation 
we have had, the increased prices of material, and more taxes-this 
$120,000,000; much of that is--

The CRAmMAN (interposing). In other words, to maintain this 
plant which is double the capacity of the business that you getl it 
becomes necessary, in the effort to economize, to curtail the numoer 
of employees Y 

Mr. PELLEY. Well, the loss of revenue has brought that all about, 
but to answer you fullYl there have been a gveat~ many instances 
where railroads could jom together, use one facility and eliminate 
RIlother. 

Senator KING. Use the same roundhouse and machine shops. 
Mr. PELLEr. Yes, and in that way you would eliminate some men. 

That is what I meant by coordination and consolidation of facilities. 
In one instance they abandon some service and the other railroad 
does the business for both railroads. 

The ClIAIlIlIUN. How about the improvement in locomotives i 
Mr. PELLET. We have had a tremendous improvement in loco

motives which is all teclmological, as I pointed out. 
The ClIAIlIlIUN. And that has resulted in longer trains, and be

cause of longer trains we have had these various bills to limit the 
number of cars to be hauled by one locomotive. 

Mr. J'Eu.Ey. Well, that has had something to do with it, but it 
looks as if that has reached the limit and might be going down. We 
have speeded up our trains so much, and in many instances many 
freight trains are running like some passenger trains used to run. 
That long-train problem, I think, is probably on the wane. That 
has reached the peak in m~ opinion. 

The CRAmMAN. I wasn t talking about that. I was wondering 
whether this improved rolling stock, enabling you to use longer 
trains and faster trains, has had any effect upon employment. 

Mr. PELLET. Well, yes; it has. 
The CHAIRMAN. It has reduced employment. 
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Mr. PELLEY. Oh, yes; all(~ the construction of the locomotive itself, 
better material, better design, has eliminated a great deal of repair 
work, which has eliminated some men. 

Senator KING. You have improved your tracks, too, with heavier 
rails so that has caused a great deal of expense, but in the long 
run it has cut down some of the expenses for maintenance.. . 

Mr. PELLEY. Yes. 
The CtrAnwAN. So that here is a definite case illustrating that 

technological advance has displaced human labor. 
Mr. PELI.Ey. There isn't any doubt of it. 
The CHAIRMAN. What is the mileage, the railroad mileage, today 

as compared with mileage in 1920' 
Mr. PELLET. Oh, I would say that we have abandoned probably 

19,000 miles since then, 18,000 or 19,000 miles. 
The CHAIRMAN. What percentage would that be of the totaU 
Mr. I'ELLEY. The maximum was a little over 250,000 miles. 
The CHAIRMAN. The maximum reached when' 
Mr. PELLEY. In 1920. 
The CHAIRMAN. And to what extent has abandonment of line con· 

tributed to labor displacement! 
Mr. PELLET. Well, some, not a great deal. Of course it is always 

a branch line that never did employ very many men that has been 
abandoned. That hasn't made a very large difference. 

Senator KING. Did the large railroads have much invested in the 
short-line railroads, rural railroads' . They had so many in Illinois 
and Indiana. We have some in our State that have been abandoned 
as I understand. I was wondering if they were controlled or owned 
or operated to any extent by the railroads. 

Mr. PELLEY. You don't mean the electric lines. 
Senator KING. Tlte electric lines. 
Mr. PELLEY. Very little, perhaps the New Haven owned more than 

the rest put together. 
Senator KING. Of course, there has been a great loss there. 
Mr. I'ELLEY. I think the Southern Pacific nas one electric line and 

outside of that I wouldn't know where to tell you to find any others 
except on the New Haven; they had a great many of them up there, in 
fact practically all of them. 

The CHAIRMAN . Would I be correct in assuming that the railroads 
as a whole have more equipment now than they ever had' 

Mr. PELLET. No, sir; they have less. 
The CHAIRMAN. How much less! 
Mr. PELLEY. Dr. Parmelee will give you those exact figures, but we 

have about 700,000 fewer cars and a good many fewer engines. 
Represe!ltative WILLIAM8. How much less carloadings !l"d transp!>r. 

tation busmess do you do, and passenger traffic, comparmg 1937 WIth '20' During the loss, we will say, of a million men in the employment, 
how did the general business of the railroads compare' 

Mr. I'ELLEy. The general business dropped down about 50 percent 
when it was at its lowest. It was cut just about in half. 

Representative WILLtAMs. Let's take it in '37, if you have that, the 
late peak of employment. 

Dr. ANnERSON. Much of the ground that is being covered by question 
and answer will be given in very considerable detail by Dr. Parmelee. 

Representative WILLIAMS. I just wanted that general picture, if you 
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had it, with reference to the amount of business that was done during 
those years in comparison to the number of men who were employed. 

Mr. 1'Eu.Er. You asked for a particular year' 
Representative W ILLlAlIIS. I asked at the peak and in '20 when you 

said there were 2,022,000 men employed and then in '37 when it 
dropped 011 practically 1,000,000. 

Mr. l'Eu.EY. You won't mind if Dr. Parmelee answers this. It 
happens that this chart starts with 1921. 

Representative WILLIAMS. Well, the best you have. 
Mr. I'm.LEY. I think your question is a better question, though, 

because business was better in 1920 than it was in 1921. 
Dr. P ARMET·EE Can we work this out and give it to you' 
Representative WILLIAMS. Yes. 

EFFORTS TO INCREASE BUSINESS 

The CHAIlWAN. Let me ask just on~ more question, Mr. Pelley, and 
I will turn you over to Dr. Anderson. What has been the policy of the 
railroads toward increasing traffic upon the roads' What do you do to 
build up business' 

Mr. I'm.LEY. Well, of course, f;irst of all we solicit all we can, and 
then we make rate adjustments if it is necessary to get business or to 
retain business. If we see we are about to lose business to a competitor 
because of a rate situation we try to meet it. 

Senator KINo. But you have to go before the Interstate Commerce 
Commission to eat the rate. 

Mr. I'I:u.Ey. Yes; but I will say we don't have much trouble getting 
that; we don't have a great deal of trouble getting authority. Some
times we do because they might think that it is not in the public inter
est to reduce the rate but those are the two things that we can do. 
And, of course/ yve oiter better service, we improve our service, and 
try to give any kind of service that will get the business. 

Dr. ANDEBSON. Do you find any di1!icultYA Mr. Pelley, in obtaining 
immediate reductions from the Interstate l,;ommerce Commission' 

Mr. PELLEY. Oh, I think probably I would have to say not a great 
deal. The Commission cooperates pretty well. . 

Dr. ANDEBSON. So rate reduction as a procedure for attracting new 
business is the real way to go ahead' 

Mr. PELLEY. You know there may be some cases where the Com
mission might feel that it is not in the public interest. 

Senator KING. Frequently or occasionally applications are made; 
for instance, you get a market in the East for a strawberry crop or 
peach crop or some perishable crop and you can't keep it indefinitely 
(in my State we frequently get markets in the East for superior 
ve~etables, and SO on). By the time that you convert it, and you 
eaSIly convert it because you want the traffic, and we get the Interstate 
Commerce Commission converted, the crop is wasted. I have in mind 
a peach crop. It is lost before you can get the rate which you are 
willing to gIve us carried into e1lect under the direction of the Inter
state Commerce Commission. I ought to say, though, that they are 
very responsive and do all they can, but still you have that hurdle to 
cross whenever you want to cut a rate. 

Mr.l'Eu.EY. That is true, but I would say that they cooperate very 
well. 
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Representative REroE. Would you say, Mr. Pelley, that technologi
cal advancement is the major cause of the decline in railway employ
ment! 

Mr. P:m.LEY. No ..... sir. 
Representative .ltEECE. It is loss of business. 
Mr. PErLEr. Loss of business. 
Representative REroE. The railroads are the servants of business 

Rnd not its masters. 
Mr. PErLEr. Yes. 
Representative REtoE. There must be business before there is any 

major increase 
The CHAIllHAN (interposing). Loss of business may be attributed 

to some extent at least to unemployment, I suppose. AIl the factors 
that enter into a depreciation, that is the cause of loss of business. 

EFFECT OF TECHNOLOGY ON EMPLOYMENT 

Representative REECE. That has to do with the other [hase of the 
questIon I was about to ask. How does the number 0 people em
ployed in the transportation industry today compare with the number 
of people employed in the transportation mdustry in 1920 in relation 
to the amount of traffic moved' . 

Mr. Pmn:y. I would say there are more employed in the whole 
transportation industry today than in 1920. I haven't that

Representative REroE (interposing). I realize you are speaking in a 
general way. 

The CllAJJIlI[AN. Do you mean the whole transportation industry' 
Representative RE:!!m:. Yes; in relationship to the amount of traffic 

being moved. 
The CllAJJIlI[AN. You weren't speaking of the railroads alone i 
Representative REroE. That is right. I was including bus and 

water. 
Mr. P:m.LEY. I would say, Congressman Reece, that there are more 

men employed in transportation today in relation to the tons moving 
than in 1920. 

Representative REEOE. Then, Mr. Pelley, how would you account 
for your statement that loss of employment is due to technological 
advancement! . 

Mr. I'ELLEY. Oh, it is; some of it, a great deal of it is. 
Representative REECE. But when you take the transportation indus

try as a whole, is that true' 
Mr. P:m.LEY. Well, the fact, Mr. Reece that there might be more 

men employed in tralIsportation as a whoie, if you consider the char
acter of the work done by these various agenCIes, and the way they 
do it, it wouldn't necessarily follow that none of our men have been 
displaced because of technological reasons. For instance, just visualize 
5 men on a train, if you please, handling as many tons as probably 100 
fellows on trucks would nandle; you have to have a driver for every 
truck, and some of them have 2, one to relieve the other. 

Representative REECI!. Yes; and you would say the loss of your 5 
men was due to technological development, that is motor truck, but on 
the other hand it resulted in the employment of 100 people in another 
phase o~ the transportation ind~ry .at the ;same time. The net result 
was an mcrease of employment m this partIcular instance. 
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Mr. l'ELLEY. Not because of technology. We just lost this business, 

that is the reason they put their men to work, and it takes more men 
to handle the same tonnage in trucking than on the railroads, so there 
would naturally be an increase in empfoyment there. 

Senator KING. The technological development to which you referred, 
which was included in your answer to the Congressman, referred to 
the waterways and to trucks. 

Mr. l'ELLEY. I was confining my statement to the railroads only. 
Mr. O'CONNELL. On that lme, ·Mr. Pelley, my attention has been 

called to an exhibit that was introduced before this committee last 
week as Exhibit No. 2441,' and it refers to the volume of traffic on 
class I railroads in 1920 and in later years, and the volume of employ
ment in the same years, and it might be interesting to note that on an 
index basis the volume of traffic m 1920 was 105.3, and in 1937, 84.9, 
about a 20·percent reduction. Now, if we take employment figures 
during the same year, we find employment in 1920, 118.4, and in 1937, 
62, so that with the 20-percent reduction in volume of trallic you have a 
little more than 50 p'ercent reduction in the volume of employment, and 
I take it that the dIfference would represent roughly at least the extent 
of technological change. 

Mr. PELLEY. Well, and possibly deferred maintenance, but certainly 
a big fraction of that would be technological improvement. 

Mr. O'CONNELL. I don't quite see how deferred maintenance would 
figure. Volume of traffic is physical volume of traffic and employment 
is wages. 

Mr. l'ELLEY. Well, you have got all the costs there. Maintenance 
means--

Mr. O'CONNELL (interposing). It is all employment of course. I 
see; you mean you might have cut down on your maintenance force. 

Mr. l'ELLEY. Mr. Williams, I believe that answers your question. 
Representative WILLIAMB. Yes; largely. That is along the line 

of it. 
Mr. PELLEY. Dr. Parmelee will give you that figure. . 
Mr. PIKE. I think it is true that in 1920 you were making up a lot 

of previous deferred maintenance that was deferred during the war, so 
that you had really an excess number of employees at that time on 
maintenance. That would be my memory. You were just coming 
out of Government hands I 

Mr. PELLET. Well, there was some maintenance deferred because 
it was difficult to get men to do it. 

Mr. PIKE. Labor efficiency wasn't very high at that time. 
Mr. PELLEY. It wasn't very high, and the plant had been pretty well 

used up., . 
Mr. PIKE. You had really deferred maintenance in there that you 

were trying to make up at that time as I remember. 
Mr. PELLET. I think that is right. In other words, you think, Mr. 

Pike, that this 2,000,000 men was somewhat inflated. 
Mr. PIKE. That is what I mean, beyond normal for the technologi

cal status at that time. 
Mr. l'ELLEY. No doubt about that; yes sir. 
Mr. HnmrOHS. Did that stePI'ing up of activity to overcome the old 

plant concentrate in 1920 or did it begin more particularly in 1923-
1922, or '23 ¥ 

1 See appendtz. p. 17810. 
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Mr. PELLEY. It started in 1920 with reference to maintenance, but 
in 1923 the railroads entered into a plan to fix it so there never would 
be any more railroad shortage of transportation in this country. 
They bought a great deal of equipment and they built larger and 
better terminals and improved the equipment and the general line sit
uation a great deal, and spent about $7,000,000,000 in doing it, so the 
real campaign started, as you ~ggest, in '23. 

Senator KING. So the railroads had run down a little bit during the 
vvar. . 

Mr. PELLEY. Well, they were pretty severely used, Senator King, 
during the war; :yes. . 

Senator KING. You had to employ in many instances or did em· 
ploy in many instances, persons who had not been ;;killed in labor. 
You empl?l:'ed young men, and older men and women in some of 
your actl Vlties. 

Mr. PELLEY. That is right. 
Dr. ANnERSON. Your thesis is, Mr. Pelley, as I get it from this state· 

ment that the railroads of America are a dynamic industry. 
Mr. PELLEy. That is right. 
Dr. ANDERSON. That bemg dynamic they can take advantage of any 

chance there is to go ahead m terms of increased volume of business, 
increased employment, better times leading to prosperity in that in
dustry. generally. 

Mr. PELLEY. That is right. 
Dr. ANnERSON. And you point out in the beginning of your state

ment an example of it.' You /!Ay that after the trough of '32-'33, you 
n~d point only to the year 1937 as an illustration of what you have in 
mind. 

Mr. PELLEY. That is right. 

EFFECT OF INCREASED BUSINESS ON EMPLO'YMENT 

Dr. ANnERSON. I would like to read you some figures from Mr. 
Parmelee's own compilation in order to bring out a point that may 
be of crucial significance to this discussion of technology. I am 
taking data directly from his compilation that he will present to us 
this afternoon

l 
in comparing 1933 with 1937. I took total mileage 

operated, tota tracks rather than that first figure given, and it 
snowed in comparing '33 with '37, now, decline of about 3 percent.' 
Freight ton-miles shows an increase, and this does show the dynamic 
quality of your industry, from the trough in '32-'33, or '33 here, to 
'37, of 45 percent.' Passenger-miles showed an even greater increase, 
or 51 percent.' The number of employees used, however-and this 
I take it is average number of workers engaged in the industry, it 
doesn't talk about full·time employment-increased only 15 percent.' 
That is, the volume of freight ton-miles and passenger-miles in
creased 45 or 50 percent. The number of employees increased, how
ever, only 15 percent. The total hours worked increased some
what better, considerably better, 25 percent.' The total compeusa· 

t See p.- urns. 
I Bee 'Exhibit No. 2491 .. appendls, p. 1 TS50. 
• Bee "Exhibit No. 2:;01,1. appendl:r. pp. tOr-TO, 173155. 
• See "Exhibit No. 21502," appendlz, p. 17469. 
• Bee "Exhibit No. 2517," appendl%, pp. 16M2, 17862. 
I Ibid. 
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tion paid almost kept pace with the freight- and passenger-mile 
increases, namely, 41 percent, but your unit cost of operation actually 
declined with thIS 45-percent increase in freight ton-miles. There 
was a decline of 1 percent in uhit cost of freight operationt and an 
increase of only 6 percent in passenger unit costs,' Now, the ques
tion I would like to ask, if these figures are correct, is, Is it likely, 
even with an upswing of business of such proportions as indicated by 
these figures, from '33 to '37, that this is the characteristic trend with 
respect to employment, that employment will not be comparably in
creased with the volume increase of business of the railroads i 

Mr. PELLEY. I think that is a fair deduction. You understand 
that unless business is very heavy, some more business can be taken 
on with very little cost. That is, you have got an organization set 
up to handle a certain volume of business that fluctuates, so therefore, 
if you take some more business, you can handle it at very little added 
cost, and with very little need for more men up to a certain poInt. 

Trains run full. You have got a certain fixed number of em
ployees you can't dispose of, even though your business may be at 
very low ebb, and when the business comes on you don't aad em
ployees to that particular switching lard, or whatever it may be. 
There are just many fixed men aroun whose number doesn't fluctu
ate, so therefore, when your business increases, you can handle it 
without adding a great many more men. It does not always follow 
that if you have a lO-percent increase in business you are going to 
have a lO-percent increase in employment, because many of your 
men are fixed, and they are there- to handle big business or little 
business, and their expense does not fluctuate at all. 

Dr. ANDERSON.' So that if we thought in terms of a much ex
panded railroad industry, in terms of volume of freight- and pas
senger-miles, and volume of business, we must be very careful, must 
we not, not to assume innnediately that this dissipates the whole 
problem of unemployment in raih'oads i 

Mr. PELLEY. That is right. 
Dr. KREPs. I should like to continue the line of reasonin~ that 

Mr. Pelley was- followin~ a moment ago. I recollect that III the 
hearings on the Works Fmancing Act of 1939, Mr. Pelley testified 
that even in 1937 there was a capacity to take care of 25 percent 
more traffic than was being taken care of at that time. 

Mr. PELLEy. What time is this! 
Dr. K"ru:Ps. In 1937. He said in his statement that-
We could take on about 25 percent more business than we now have with 

this equipment that ls now ready, and by repairing dUferent cars we probably 
could bandle more business than we are handling nOw. 

That is on page 72 of this print. 
Pursuing Dr. Anderson's Ime of questioning

l 
it would take some

thing in excess of 25-percent increase in the rai road traffic over 1937 
before you would begin to get proportional additional employment 
to traffic; is that correct! 

Mr. PELLEy. I wouldn't say that far; I would not say 25 percent 
more. You see, you are going to have some added employment im
mediately; you are going to run more trains, you are going to employ 
mOre men to run them. 

1 See UEzblbtt No. 21S18," appendlz, pp. 161S88. 11862. 
124491--41--pt.30-----28 
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Dr. KBEPS. I am still correc:t, am I not, that according to your own 

figures and estimates that you were operating even in 1937 at some
thing like 75 percent of capacity l 

Mr. PEu.EY. Oh, yes. 
Dr. KBEPS. Therefore, there could have beeu a considerable expan

sion in volume of traffic over 1937 without much increase in addi
tional employment. As you have testified to Dr. Anderson just a 
moment ago, the increase from 1933 to 1937 did not result in cor
responding mcrease in employment because you had the capacity 
already there, and you had to have men in 1933 to keep the plant 
in a stand-by condition. I am trying to get, you see, an estimate of 
the amount of increase in railroad traffic that would be necessary, 
(a) before we would get more additional employment, more than a 
proportional increase ill employment, and (b) before we would get 
any substantial increase in employment. 

Mr. PBu.zy. Now, any sizable increase would bring some addi-
tional employment. 

Dr. KBEPS. But not proporti0!1aily! 
Mr. PBu.zy. No; I wOuldn't think so. 
Mr. O'Co>noEu. May I ask this question right there, Mr. Pelley¥ 
~ the same hearing to which Dr. Kreps has referred there was 
some Uiscussion with regard to the existing plant of railroad cOm
panies, particularly ro~ stock.. as to whether it was in good shape 
or whether there was neecf of replacement. 

Mr. PErLEr. What hearing is that ¥ 
Mr. O'CONNELL. The works-financing bill of last year, before the 

Senate Banking and Currency ColD1Dlttee. You testified and Mr. 
Eastman testified.. There was some extensive discussion about just 
how obsolete, or how much need of replacement there was in the rolling 
stock of the various rail.roads. A little earlier :rou indicated that the 
physical plant of the railroads was in general m much better condi
tion than is popularly supposed. It seemed to me in that same hear
ing that there was some testimony to the effect that rolling stock was 
relatively old, from which I would derive two things: that a substan
tial amount of it was in need of replacement, and that the operation 
of the equipment now being 1ISed probably results in a higher main
tenance cost than were the equipment replaced. 

Mr. PBu.zy. Yes. I think the latter is particularly true. 
Dr. ANmmsoN. Mr. Pelley, I wanted to pursue this point from the 

standpoint of a downward swing in the volume of business and see 
what the effect is upon the labor force employed. 

I did the same thing, took Mr. Parmelee's figures and made a com
parison now, between '29 and '39. Freight ton-miles were reduced 
25 percenti 1 passenger ton-miles, Z1 percent;' number of employees 
employed ill that reduced business, 41 percent;' and unit cost of 
freIght operations, 9 percent; and passenger operations, 15 percent.< 

Now, it would appear from these ~ that either on the upswing 
or downswing of railroad business, Tabor fares hadly. Just as r.ou 
pointed out that on the upswing of business there is considerable 1ike
lihood that labor will not share proportionately in increased business, 

1 See "Exhibit No. 2501," appendix. p. 17'355. 
I See "Exhibit No. 2002:' appendix. p. 173551.. 
-see "Exhibit No. 2517:" appendix. Po 17361 . 
.. See "&:m1b1t No.. 261&." appendlx. p. 1'1362. 
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so on the downswing labor is displaced more rapidly than the volume 
of business drops. Would you explain that ¥ 

Mr. I'ELLEY. Well, of course, when the business gOes down, the rail
roads have got to put the expenses down with the business and with 
the w~ bill being 60 percent of total expenses on a railroad., it is just 
impossible to reduce expenses a great deal without touching the men. 
You have got to reduce your employees, that is all. Some of it is 
better methods-you find cheaper ways of doing things--and some of 
it, of course, is simply deferred work. 

You see, you couldn't do much with your expenses on the railroad 
unless you get into the men j it is unfortunate, but it is true, because 
some 60 percent of all of our expenses are the men. 

Dr. AlmmsoN. Now, that leads to a question of great concern, it 
seems to me, from the standpoint of this problem and the railroads' 
dilemma. . 

On page 16519, you make the contrast between problems of the rail
roads ID the past, when the big problem, I take it, the principal stim
ulus to technological progress in the early days was the urgent need 
for more mileage. equipment, and more men to operate the plan. 
That was during the days when you were developing the transporta
tion system of the Nation' 

Mr. P1=EY. That is right. 
Dr. ANnERSON. Would you say the transportation system of the 

Nation, overall, in the gross is adequate at the present time' I am 
thinking now in terms of mileage of track, of facilities available for 
an:vthil1g like a reasonable increase in business over present business. 

Mr. PELLET., Y es.~ 
. Dr. ANnmsON. Then IOU say, ''In more recent years, the problem 
has changed from one 0 rapid physical expansiol). to one of intensive 
struggle against depression and against growing competition." We 
devel0'ped that thought a while ago. In this new problem, is it true 
that smce labor is such a large proportion of the total cost, and the 
railroads are forced to face intensive price competition, railroad labor 
is likely to be more adversely affected than it was formerly by 
changes' 

Mr. PELLET. Well, I don't know that I would say ''more adversely," 
because in the past 10 years, the railroads have had to do everything 
they could do to reduce their number of employees and therefore 
reduce their expenses. 

Now, it will probably be just as severe in the future as it has been 
in the last 8 or 10 years, but I doubt if it would be more so. 

DISTRIBt1TION OF I!AILWAY EARNINOS 

Dr. ANDERSON. I wanted to get your judgment on one other point 
Mr. Pelley. This new book of the Brookings Institution treats of 
railroads m several instances. I read this statement from page 35 of 
Spurgeon Bell's book Productivity, Wages, (JfItd Nationtit Income: 

Wages declined as a percentage ot total income in contrast to salaries and 
earnings to capital. The relative trends of the sevaral shares as percentages 
ot total ineome In years of comparable prosperity are indicated In the table 
which tollows: 

It will be seen that wages 8S a percentage of income declined materially 'in 
the 20's. The percentage in '86-'87 was appreciably below that of the early 
'20's; salary as a percentage of income decllned somewhat in the '20's. but rose 
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In the '80's to a figure above tba..t of the early '20~8. Earnings on capital in 
relation to the total income increased markedly in the '20's, Bnd then decUned 
sharply In the '30's. In '36-'87 the percentage was, however, above that of 
'23-'24. 

I realize that hurried reading of that Irind makes it difficult for 
you to follow, but the point made is that wages declined as a :per
centage of total income In contrast to salaries and earnings of capItal. 

Mr. PELLEY. In what period ¥ 
Dr. ANDERSON. The twenties and the thirties are being compared. 

Does that seem to you to be a fair statement of the situation I It is 
true that in these two periods under review, wage earners' income did 
not follow the same course as salaried workers' income, in relation 
to total earnings I In other words, did salaried workers profit more 
by the conditions that are now operative than wage earners I 

Mr. P=Y. I had not thought that that was true in the twenties. 
I don't question it, but I had not thought that that was so. I 
thought the wage earners kept up pretty well. 

Dr. ANDERSON. Do wage earners and salaried workers in the raiI
roads industry receive the same treatment with respect to these prob
lems of employment and unemployment, that you have been indicat
ing earlier, such as retirement and other privileges I 

Mr. PELLEY. Oh, yes. . 
Dr. ANDERSON. There is no difference I 
Mr. PELLEY. No. Now, that wouldn't apply at all times to the 

salaried officers, but pretty generally, it does. 
Dr. ANDERSON. Well, is it true that in the period of declining em

ployment they are affected equally i Put it this way: is the salaried 
labor force more stable than the wage-earning labor force

l 
or less so 1 

Mr. P=y. Probably, yes; a little more stable. I shou d think so. 
Mr. O'CoNNELL. I have one collateral question that relates to what 

you had to say earlier in your testimony about the de~ to which 
competing methods of transportation have been subSIdized in one 
way or another. Are you familiar with the report of Mr. Eastman's 
committee which is referred to in the morning press as just having 
been released on that same subject I' 

Mr. P=y. I have not seen the finished report. 1 have had more 
or less information about it from time to tIme, as the report was 
being made. But I really haven't seen the finished report, and don't. 
know exactly what it says. 

Mr. O'CoNNELL. The news report or article indicated it had been 
widely circulated in draft form to the various interested people. 
I thou~r~u might have seen it. 

Mr. Y. I have seen the draft of it sometime back- In fact, 
2 or 3 years ago when ilie first draft came out. But I don't know 
how the finished product looks. 

Mr. O'CONNELL. Unless it is wrongly reported, it seemed to me 
that the report comes to a somewhat contrary conclusion from that 
reached in the statement. I don't think we can discuss it, but I 
thought the existence of the report ought to appear in the record, 
and as I understand it, it comes to a somewhat different conclusion 
than you do. 

1 J'oseph Battman, PubUo AUt to TrGft.8portatlon, Government Printing omce. Wash-
ington, 1940. , 
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Mr. l'm.J.Ey. If the final report is anything like the draft I once 

saw, then it differs a ~at deal from my view. 
Dr. ANDERSON. Mr. Peliey, we referred earlier in the hearings to 

the period of '21-'22, when the railroad industry was takintt back 
its enterprise and beginning to operate again after a perIod of 
Government operation. This same Brookings treatise argues that at 
that time unionization had flourished, under Government encourage
ment, to a {,oint where labor would be able to maintain the gams 
realized durmg the period of Government control. Then this state
ment follows, which I would like very much to have you comment 
on: 

This rIse in the wages of tabor bad a stimulating effect on the development 
of labor-saving devices and the improvement of Iabor management 80 that 
tabor costs might be brought more into accord wIth wage costs prevaUlng 
before the Government secured control of the railroads. 

Mr. PELLET. I think that is a fair statement. 
Dr. ANDERBON. And that is exactly what occurred, was it! 
Mr. ~T. I think so, yes, sir; I would say that is a correct 

statemen~ , 
Dr. ANDERBON. Would you say that it is generally true that when 

wage rates are moved upward by some agreement in the railroad 
indUstry, railroad management makes every effort to nullify the 
effect on total cost by technological improvements I 

Mr. PELLET. Yes, sir; I think any other answer would be less than 
frank. I think they do. 

Mr. !>mE. You wouldn't just narrow that·down to railroads! 
Mr. PELLET. Well, I wouldn't care to comment on industries that 

I do not know much 'about, but I know that that is true of the indus
try that I hlWe spent my life in. 

Mr. HrmnOHB. In that connection, Mr. Pelley; even under condi
tions of stable wages, isn't the railroad industry making continuous 
efforts to decrease labor costs I 

Mr. PELLET. Yes, sir. 
Mr. HrmnOHS. In your judgment does that situation change very 

sharplJ" at a time when a wage increase is granted I 
Mr. PELLET. Well, I don't know that I would say very sharply, 

but it changes, there isn't any' doubt about it. 
Mr. HtNBICHS. Can you illustrate it concretely, because it is at 

variance with some of the experience that we have found in other 
industries, some of the heavy manufacturing industries, for example. 
Can you illustrate out of the railroad experience where this time 
relationship between a wage increase and increased efficiency of 
labor has ooen demonstrated I 

Mr. PELLET. No; I couldn't, but certainly it stimulates manage
ment to look about to see what they can do in the way of reducing 
the number of employees to meet as much of that increase as they 
can, and it at least brings them to a very careful looking over; 
they are looking all the time for reductions in expenses, but it 
certainly at least brings on a special campaign to reduce the number 
of employees as much lIS possible to offset the increase in wages. I 
think that is about lIS much as I can say about tha~ 
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l!IFFEor OF DIllPLACEME~ ON A VEllAGE AGIII OF WOBKlllllS 

Mr. HrNllICBS. While I have interrupted, may I ask another ques
tion ¥ When displacement occurs on the railroads, it is not the older 
worker on the railroad that is affected, but the younger. Is that 
correct! 

Mr. PELLIIIY. That is correct. 
Mr. HnmxCBS. So the complaint which we have heard frequently 

with reference to other industries as to the peculiar disadvantages of 
technological displacement to the older worker would not be true of 
railroads¥ 

Mr. PELLIIIY. N <?J.. sir. 
Mr. HnmxCBS. TDat is a provision of your various collective agree

ments, is it not, and has been developed by the railroads in con
junction with the unions I 

Mr. PELLEY. That is correct. 
Mr. HnmxCBS. That situation holds for the transportation workers. 

Does it hold in the shops in the same way ¥ 
Mr. PELLEY. Y'!,.SJ sir. 
Mr. HnmxCBS. How about maintenance of way' 
Mr. PELLEY. The same way. 
Mr. HnmxCBS. It holds true throughout the entire realm of rail

road work! 
Mr. l'ELLEy. Yes, sir; if the man is qualified to do the work, the 

senior man gets it. I don't know of anybody who was ever dis-
quaIified. • 

Dr. ANnERSON. Mr. Pelley, do you think that is an impediment to 
efficient operation or not' 

Mr. PELLIIIY. Well sometimes that is questioned, but we feel that 
. it is right, and if it does bring about some deficiencies here and there, 
we feel that we ought to absorb them. 

Dr. ANDIIIRSON. In other words, in your industry management has 
some regard for ethics in this respect. By "right" you mean moral 
right I 

Mr. PELLEY. We think it is fair treatment to the men to give the 
senior men the work, and otherwise we have generally felt the sen
iority rule was the men's rule and we think it is fair. We are 
criticized sometimes because probably we have some of our older men 
on passenger trains or meeting the public. Some of our patrons might 
prefer to see some snappy young man in the job, and we get a little 
criticism of that kind, but not much. We feel that the traveling 
public generally are very much in sympathy with these older men 
having the jobs because they have had much experience, and they 
know that they are efficient, sober men and that they are in good 
hands when they get on trains manned by men of that type. We just 
think it is right; we lI;gre!l with ~e men 100 percent on the seniority 
rule. We offer no objectIOns to It at all. In fact we are for it. 

The CHAIllMAN. Have you finished with Mr. Pelley' 
Dr. ANDIIIRSON. Mr. Pelley has kindly consented to come back this 

afternoon and be with Mr. Parmelee to answer any questions that 
might arise in the discussions that will follow the presentation of Mr. 
Parmelee's figures. 

The CBAmM"N. Mr. O'Connell referred awhile ago to the report of 
Mr. Eastman. Of course, I think that that deals with a little differ-
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ent subject from what we are handling here, namely, technological 
improvement and labor, but it occurs to me to suggestl. Mr. Pelley, 
that perhaps in the interim between now and this atternoon you 
might care to look at some of -the press re~orts on Mr. Eastman's 
four-volume study which apparently has lUst been made public, 
because he deals with this whole question of public aids to trans
portation, including highway transportation, waterway transpor
tation, and air transportation, and apparently he makes an attempt 
to evaluate the total amount of public aid to the railroads from the 
period of construction down to more recent aids by way of R. F. C. 
and P. W. A. Likewise, he attempts to evaluate the Government 
aids to waterways in construction of the waterways, and to the air 
lines in various subsidies, mail contracts, and the like, which have 
been extended to them. Whether it would be appropriate to go 
into the matter I do not know, but since we opened it this morning 
perhaps somebody may want to ask you some questions this after
noon, although it may be more desirable to keep our attention upon 
the question of em~loyment and technological advance. 

Mr. P=Y. I will be very glad to answer any questions I can. I 
will have a look at it. I have seen the draft, Senator, some time 
back, but I have not seen the finished report. 

The ClIAIRMAN. Of course, to me the significant thing about it is 
this. I don't want to go into any attempt to analyze the correct
ness or lack of accuracy in this report or any other report, but it is 
significant that throughout the history of the Government, ever since 
the Constitution was drafted and the First Congress sat, we have been 
appropriating public money for the aid of business of one kind or 
another. Con~ess has never ceased appropriating money to stimu
late business SInce it first began to appropriate for rivers and har
bors. When the railroads came they constituted a technological 
advance that put the canal companies out of business. Of course, 
now the railroads are having their little troubles with waterway 
and highway transportation again. But the whole problem so far 
as those of us sitting on this side of the table see itl IS how the Gov
ernment may aid all forms of business and what adjustments of one 
to the other can be made so as best to provide full employment .for 
the masses of the people now living, and living each year. 

Mr. I'Et.t.EY. That 18 right. 
The ClIAIRMAN. The committee will stand in recess until 2: 15. 
(Whereupon, at 12: 25 p. m., the committee recessed until 2: 15 

p. m. of the same day.) 
AFl'ERNOON SEBSlON 

~e hearing, z:esumed at 2:20 o'clock, Senator O'Mahoney, the 
chaIrman, presIding. 

Dr. ANDERSON. Mr. Pelley is with us for an answer to a question 
you asked him just prior to the luncheon ,hour. 

Mr. PELLEY, Mr. Chairman, that was quite an assignment you gave 
me during the lunch period, but I want to say that I had seen .a 
draft of this report, and it seems the filial report is somewhat similar 
to the draft. They find some rather astonishing things. The first is 
that they take the position that governments of all kinds ought to 
pay 60 percent of the cost of maintaining highways .and that the users 
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of the highway ought to pay.only 40 percent, and with that o.ssumR
tion they find that the highways are not subsidized. They call it aid. 
I caU it what it is, subsidy. And that is the basis on which they 
conclude that the users of the highways are really paying a little 
bit more than they ought to pay. 

We don't agree with that at all. When I say "we" I don't mean 
the railroads necessarily. 

I think I ought to tell you this, that when this draft came out we 
had a look at It and we employed three very outstanding highway 
engineers in this country, no one of whom ever earned a penny from 
a railroad: Dr. Breed, who is the head of engineering of M. I. T., 
supposed to be one of the best technical schools in the world i Mr. 
Downs, who is a highway engineer in West Virginia; and Mr. Chfford 
Older, of Illinoishthe father of slab highway construction, one of the 
most eminent hig way engineers in the world. And they wholly dis
agreed with that. They say that the users of the highway ought 
to pay about 75 percent instead of 40, and that Government ought to 
pay about 25 percent. 

You can see what a wide difference that would make. This first 
draft that I saw covered a period of some 11 years. I didn't have the 
time to check just what years they' were, but they were the last 11 
years for which figures were available at the time this study was 
started. 

The CHAlRMAN. I suppose it may be said that the users of the rail
roads Ray the entire cost of the railroads. 

Mr. PELLEY. That is right. 
The CHAIRMAN. And all of the construction charges of the rail

roads are assessed against that revenue ¥ 
Mr. PELLEY. That is right; yes. 
The CHAIRMAN. But, of course, it is true that through the years, 

Government has aided and even subsidized the rotilroads in their con
struction program. 

Mr. PELLET. Yes. I say "yes"; I mean no. I will tell you about 
that just a little later. 

The CHAIRHAN. I know your point of view, Mr. Pelley. 
Mr. PELLET. If you want me to--
The CHAIRMAN (interposing). I was going to lead up to this: I 

realize, of course, that the Government in consideration for that 
may have been able to obtain a lower freight rate on certain ship
ments. 

Mr. PELLEY. That is right; yes. 
The CHAIRMAN. And that is a substantial item and has been 

tlIrough the i.ears. Whether or not that is covered by Mr. Eastman's 
report, I don t know, but on the other hand, the increased traffic which 
comes about as a result of the development of highways inures to 
the benefit of the railroads, at least to some extent-how great an 
extent, I don't know. That is true, isn't it' 

Mr. PELLET. Oh, yes i it makes a lot of business for the railroads in 
raw materials that go mto the manufacture of automobiles, the fin
ished product itself. Oh, yes; it has made a great deal of--

The CHAlRMAN (interposing). I observed from the report of Mr. 
Eastman's study. this morning that reference was made also to 
R. F. C. and P. W. A. contributions. What the analysis of those was, 
I don't remember. But the sum total, as I recall from the newspaper 
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account was that Government has contributed about $1,433,000,000 
to the railroads in one way or another. 

Now, what there is to offset that, of course, I don't know, because 
I have not read the report. • 

Mr. PELLET. I think the railroads got $1,449,000,000. It is very 
interesting to analyze his figures, however, when you analyze it and 
take out of it what ought to be taken out of it, why, it is an entirely 
different figure altogether. 

Now, to get along with this highway thing, I wanted to finish this 
statement to show you just how far apart we are. In that 11-year 
l!eriod I mentioned, Mr. Eastman's report indicated-and I think the 
ligures are correct, so far as I know-that about $19,000,000,000 had 
been spent on highway construction and maintenance during that 
period. 

Well, he said that the users of the highway had paid $l24,000,000 
too much; the final report changes that a little. These 3 experts 
that we employed-and I repeat, no one of them has any interest in 
the railroads---ilaid that the users of the highways had paid about 
$9,750,000,000 too little, so if you would add $9,750,000,000 to $124,-
000,000, you see how far apart these people are, and that only em
phasizes the importance of finding out what the real facts are by some 
authoritative body that is absolutely disinterested except to get the 
facts, and let the people know what the facts are. 

Now, Mr. Eastman says that these large trucks are paying too 
much, and he gives a scale of how much too much they are paying. 
As I said to you this morning, only two States have ever made a real 
study of it, and it was made by the highway departments of those 
States, Illinois and Missouri. In Illinois they found that these 
larger trucks were subsidized to the extent of $966 per truck per 
year, and in Missouri-and I am sorry Mr. Williams is not here 
to hear this-they run up to about $650 per truck per year. The 
sum total of what I am saying is that this report on highway sub
sidies doesn't seem to be of very much value. 

Mr. PIl<E. There is certainly a very wide difference of opinion. 
Mr. PELLET. Of course you see what brings about that wide dif

ference is that these people say that the State ought to furnish 60 
percent of the highway, whereas these other people who made this 
study for us say that they ought to furnish 25 percent. 

Mr. PIKE. Of course, you could never get together on a set of 
facts as long as you started your premises so far apart. 

Mr. PELLEY. That is true. 
The CHAlIWAN. As I read this story, if I may interrupt, it ap

parent~.lust a prelim~~~k to another study. 
Mr. Y. I shonld . so. It conldn't be more than that. 
The ClIAIRlIIAN. Because it appears that Mr. Eastman has recom

men~ed in ~ repo~ that a three-man board sho?-ld b~ ~et ,!p by the 
PresIdent to mvestIgate the whole problem of meqUltIes m public 
contributions to the various transportation agencies revealed 6y the 
newly published data. 

Mr. PELLEr. I think that is very sound. 
The CHAIRMAN. That oJl6ns up the whole field and it is probably 

outside of the scope of the T. N. E. C. 
Mr. PELL1!Y. That is a very sound recommendation. 
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Mr. O'CoNNELL. Mr. Chain;nan, I apparently precipita~ thi,s dis
cussion, and it does take us pretty far afield. I should lust like to 
say that my only reason for mentioning the report was that in Mr. 
Poilley's statement he was somewhat dogmatic to the effect that other 
means of transportation were in fact being subsidized to the disad
vantage of the railroads, and it occurred to me that the record ought 
to show at least that there is a very wide difference of opinion between 
interested people on that particular point. I am perfectly willing 
to concede that this is not the place for us to discuss the merits of 
the two positions, but I think it should be noted that there are two 
positions. 

Mr. PELLET. Tbat is all right. It is pretty generally known that 
there are two positions, and of course we don't agree at all on this 
railroad subsidy. I could prove it toloU here and now that the Gov
ernment has made more money out 0 advancing these so-called sub
sidies to the railroads than we have, and they have been making about 
$7,500,000 a year out of it. 

The CHAIRMAN. Thank you very much. 
(The witness, Mr. Pelley, was excused.) 
Dr. ANDERSON. Mr. ChRlrman, the second witness for railroad man

agement today is Dr. J. H. Parmelee of the Association of American 
Railroads. Mr. Pannelee is presenting to you the basic material that 
is so important in judging this problem, and he is doing so in a 
booklet that he has prepa.reQ for the committee, which we should like 
to have introauced. We have made exhibit numbers for each one of 
the displays in the book. 

The CH4mYAN. Then as the witness proceeds with his discussiotl, 
if at the appropriate time you will suggest a number--

Dr. ANDERSON (interposmg). I think we have given them numbers. 
The CHAIRMAN. You want these exhibits to be introduced as he 

explains it. 
Dr. ANDERSON. That is right. This is done so that we will have 

them in the record. I did want to say by way of compliment to 
Dr. Parmelee that it is an unusually able, comprehensive statement 
of the situation. I have never seen so compact an array of data 
discussing the various ramifications of the railroad problem and I 
personally want to thank him for having spent the time on 'getting 
such material together for our use. 

The CHAIRMAN. Do you solemnly swear that the testimony you are 
about to give in this proceeding shall be the truth, the whole truth 
and nothing but the truth, so help you God' 

Dr. P4RMET,EE, I do. 

TESTIMONY OF 1. H. PARMELEE, DIRECTOR, BUREAU OF RAIL
WAY ECONOMICS, ASSOCIATION OF AMERICAN RAnROADS, 
WASHINGTON, D. C. ' 

Dr. PARMELEE. My name is J. H. Pannelee. I am the director of 
the Bureau of Railway Economics, and have been director of that 
bureau since 1920, the bureau being one of the units or departmenta 
of the Association of American Railroads. 

As Mr. Anderson, has stated, the bulk of my statement to the 
committee this afternoon-' -' . 
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The ClunmAN (interposing). May I interrupt to ask you what 

your functions are as director of the Bureau of Railroad Economics' 
Dr. PARMF!T·FE I think our bureau, Mr. Chairman, could be de

scribed as the economic and stlttistical headquarters or clearinghonse 
of the steam railroads of the United States. 

The C;'umMAN. Maintained by the railroads' 
Dr. P.RMF!T.FE Maintained by the railroads as a division of their 

national, trade ~iation. The slogan, if you. call it th~t, or ~e 
instructIons which the bureau has from the railways which mam· 
tain it, are to make as far as we can do so a completely scientific 
study of transportation problems. 

0HARA0l'ER OF THE RAlLROAD INDU81'RY 

Dr. P ARMF!T·E". My statement to the committee will be largely an 
explanation, with some analysis, of this booklet to which ]Jr. An
derson has referred. Before I enter upon that analysis, however, 
may I make one or two general statements about the railway indus
try as a sort of background for the presentation of this material' 
I do not need to call the attention of the committee to the fact that 
the steam railway industry in the United States is the only Nation
wide carrier of genera.! commodities. It has a Nation-wide network 
over the whole country; it serves all the cities and all the States and 
a great portion of the smaller cities and towns, and it enters into 
96 percent of all the counties of all the States of the Union. It is 
the one indispensable carrier of freight serving every day regard
less of weather conditions, climatic conditions or otherwise; and it 
is always called upon with unusual emphasis at times of emergency, 
in times of flood and other natural catastrophe or in times of na
tional, ,Political, or social emergency. 

DespIte the rather heavy competition with which the railroad in
dustry has been confronted in recent years, it still handles more than 
60 percent of the total commercial freie:ht traffic of the United States 
and more than 50 percent of the tow· commercial passenger tra1lic 
of the United States. In addition to being the outstanding commercial 
traffic agency of the United States it is, as has been pointed out to 
the committee, already a large employer of labor, having 1,000,000 or 
more men in its employ at the present time; it is a large purchaser of 
the commodities produced by other industries. For example, it pur
chases some 25 percent of the total coal produced in this country. It 
produces and uses some 20 percent of the total steel and iron products 
of the United States. It utilizes 60 percent of the steel-rail output, 
which is, of course, to be expected. 

It utilizes some 20 percent of the total timber cut in this country, 
and it utilizes smaller proportions of a large number of other com
modities, cement, and other items that are used in operation or in 
construction. 

It has been estimated that for every man employed directly by the 
railroads through their purchases of supplies they furnish employ
ment indirectly to at least one other man. In other words, that for the 
million men who are employed by the railways there are probably at 
least another million men whose employment indirectly depends upon 
the purchases made by the railways. 
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The railway industry in addition is a large taxpayer. Its taxes last 
year amounted to about $1,0001000 a day, or $365,000,000, and all of 
those taxes, as has been pointed out to the committee. go directly for 
governmental purposes. In other words, none of it goes back to the 
railroads for the purpose of maintaining their own highways, the 
highways over which they operate. 

There are some dllierences, however, between the railway industry 
and other industries. Some of these have already been mentioned in 
your previous discussion, and I can mention them, I think, rather 
briefly and pass on. The railroad industry is one of the most com
pletely coordinated industries in the United States. Although several 
hundred different units, corporations, operate the railways, all having 
a separate legal identity, they do operate more or less as a common 
system. This comes about through the fact that they have a standard 
gauge of track, they have completely interchangeable locomotives and 
cars, not only as to the complete unIts of equipment but also as to the 
various accessories, two of the most inIportant of which are the stand
ard coupler and the standard air brake, which are interchan~ble on 
all cars; and finally they have an arrangement by which freIght cars 
travel, regardless of their ownership, over the lines of all railways 
freely from one end of the country to the other. Under the arrange
ments laid down by the Interstate Commerce Commission, they oper
ate on joint rates and routes so that freight and passengers can be 
shipped or travel from almost anyone pomt in the United States to 
almost any other point on a joint rate. 

For these reasons the railway industry can be looked upon in a 
certain sense as a coordinated industry, working as a common unit fot 
a common end. 

Again, the railway industry is a service industry. That fact was 
also mentioned this morning. Being a service industry it may not pro
duce its product and store it in advance, as many other industries may. 
It produces its product, which is the service of transportation only, as 
and when demanded. One resnlt of that situation is that the railway 
industry maY' not build up a surplus of product over a given period, 
perhaps employing labor for that purpose, and then close down or 
relax Its efforts during a period of shght demand, but it must continue 
!o operate, regardless of the demand, 24 hours of the day, 52 weeks 
In the year. 

It must always be ready to serve any demand which may be made 
upon it. 

Again, the railway industry is, as has been stated, a strictly regulated 
industry, probably more so than any other single industry in the 
United States. That leads among other things, to a certain amount 
of reduction in manageri;.} discretion, and also to a certain inflex
ibility in its rate structure, which is its price structure, which makes it 
difficult to pass certain added costs on to the public. 

Finally the railroad industry has been and is confronted with this 
very perpiexing problem of competition, to which the committee has 
already given considerable attention, and I need not dwell on that 
point fu:rt.her. 

Now the railw~y industry of this country is classified by the Inter
state Commerce Commission into two general groups-what the Com
mission calls line-haul railways, which operate between terminals, and 
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the so-called switching 8lld terminal companies, the latter being what 
may be considered to be the small links in the large network to which 
I have referred. They do the switching work in and around terminals, 
they are the connecting links between railroads in terminals, and to 
some extent they operate bridges and ferries. In the general statistics 
which the Interstate Commerce Commission uses, switching and 
terminal companies are seldom included. not because they are not an 
important part of the railroad system, but because the very nature 
of their work makes it difficult to secure comparable statistics to those 
of the line-haul railways. 

Attention is usually devoted to the line-haul railways, the second 
large group, those which operate between terminals. 

Now, there are in this country a total of 896 operating railway 
companies as reported by the Interstate Commerce Commission, of 
which 244 are switching and terminal companies. Deducting that 
figure from the total, we have a remainder of 652 line-haul com
panies. However, of those 652 companies, only 136 are classified as 
class I companies; that is, companies whose annual revenues are in 
excess of $1,000,000 per year each. They are sometimes known as 
million-dollar ra~ways-

The CHAIItMAN. How many of them' 
Dr. PARMET.EE. One hundred thirty-six, Mr. Chairman, and those 

companies operate 94 percent of the total line-haul mileage and take 
in 97 percent of the total line-haul revenue. So that while they are 
less than one-fourth in number they are from 94 to 97 percent in 
terms of traffic and mileage importance. 

The CH.mY"N. Ij; there any interrelationship among them i 
Dr. PAltMELEE. Control, you mean i Yes; in some cases there are 

companies which have 60 percent, or more or less, interest in other 
companies. . 

The C!uIRlllAX. Have you made any study or calculation which 
would enable you to say how many groups there were in terms of 
control among the 136 i 

Dr. P.UMET.EE. No; I have not in just that way. The Interstate 
Commerce Commission publishes each year a list of all the railway 
companies in the United. States and does just what you suggest. 
That is to say, where there is any common relationship between rail
roads they put them all in one group and indicate exactly what is 
the nature and extent of the relationship between them. 

Dr. AlmEaSON. Mr. Parmel~ do you remember the last figures 
from the Interstate Commerce \j()mmission i Out of those 136 roads, 
how many independent class I roads would we have, considering 
a.fIiliations , 

Dr. PARMELEB. I don't believe that I could answer that question 
specifically. I would say, however, that the number would not be 
greatly reduced. There are some affiliations among the larger com
panies. There are D!0re affiliations, however, in the sense that some 
of the larger companIes control some of the smaller ones, and in that 
way have created what we consider to be a railway system. 

Dr. ANDEaSON. Is the trend in the direction of further concentra
tionj through control ei ther of other class I controlling affiliates or 
of c ass 11 rail roads , Is there a trend' 

Dr. P"!'MET.EE I would say the trend is not very marked at the 
present time, largely hecause of the consolidation provisions in the 
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Transportation Act of 1920, _ and partly because of the depression 
during the past 10 years. 

Mr. PIKE. Things are in reverse really at the mom~nt, aren't they, 
Mr. Parmelee, with some of the 1920 purchasers turnmg out to be no 
control at all, Missouri Pacific, Erie, the New Haven, to some extent' 
Those common shares are either going to disappear or represent such 
a small amount of control that the control is gomg back to the public. 

Dr. PARMELEE. To the extent that the stock is being wiped out as 
it is in a number of these reorganizations. 

Mr. PIKE. Two of those organizations will be wiped out entirely, 
and the third one--

Dr. ANnERSON (interposing). What you are saying is, isn't it, Mr. 
Parmelee, that the reason for the failure of the trend toward concen
tration is that certain legal enactments and other noneconomic arti
ficialities are preventing It i 

Dr. PARHELEE. I don't like to put it in <j.uite that language. It is 
a fact that the Interstate Commerce COmmIssion has for a number of 
years recommended to Congress that the consolidation lrovisions of 
the Transportation Act be repealed, at least that :(lart 0 those provi
sions which set up the general plan. The economIc depression of the 
past 10 years has done these two things which have been mentioned: 
It has slowed down for obvious reasons any desire to build up larger 
systems, and it has, as Mr. Pike indicates, or is having, at least, a 
trend toward wiping out the present common, and in many cases 
even the preferred, stockholder. 

Now, with that brief introduction, Mr. Chairman, may I turn to 
this -statement which is before you i 

The-CxAmMAN. Now, your introduction has had to do principally 
however, with the general phases of the railroad industry, the generai 
problem, hasn't it' 

Dr. PARMELEE. I was trying to give you a very brief picture of 
the industry as we have it spread before us, Mr. Chairman; yes. 

The CHAlRHAN. Now~ before you begin to comment upon your 
various tables and exhibits, would you care to make any general 
statement about the relationship of the technological advance of the 
railroad industry and the problem of employment' 

Dr. PARMELEE. May I answer you this way Mr. Chairman i I 
was about to say in introducing thIS statement, that one of the things 
that I think it wi~ sho.w the comm~ttee, and I think it speaks elo
quenly on that subject, IS that there has been over a period of years 
a very marked advance in technology. 

After I get through with the statement, I was going to turn, if I 
may, to some of the specific things which have been done in the 
railroad industry which have brought these technological advances 
about, not ~ing into detail, of course, for that would be out of the 
question. TinIe would not permit, and I am not a technical expert, 
but I was hoping that after that had been shown to the committee, 
if there were any questions as to some of these more general matters, 
we might discuss them at that time. 

Mr. O'CONNELL. May I ask two questions with reference to your 
general statement I One was a statement to the effect that it had 
been estinIated that an indirect employment of about a million men 
was generated by the operation of the Bureau of Industry. How is 
that computation arrived at I 
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Dr. PARMET.EE. That is a rather general estimate. I can' only tell 

you who is responsible for the estimate: the officers and some of the 
research people of the Railway Business ASS(lciation, ",:hich is.& tr&de 
RSSoci&tion of those who manu-facture railro&d supplies, eqUlpment~ 
and so forth. They have made their own studies, and have &rrivoo 
at that conclusion, which is purely an estimate a"d can be nothing 
else. 

Mr. O'CONNELL. In looking at one of your tebles, I noted that in 
the p&st 8 or 10 years, the amount spent for equipment and on road· 
ways, construction, and so forth, ws,s very substantially less in 
amount per year than had been the case during the twenties. 

Dr. PARMELEE. y~ 
Mr. O'CONNELL. That would seem to me to indicate that whatever 

indirect employment was being created during these recent years was 
probably not as great rel&tively as it had been during the previous 
decade, when much more money was being spent for maintenance 
and new equipment. 

Dr. P ARMEIoEE That is true. Those figures fluctuate up and down, 
and they are in line with the volume of purchases and the volume 
of capitel expenditure. 

Mr. O'CoNNELL. But that indirect employment consisted in large 
part, at le&st, of employment created in producing such things as 
new rolling stock and equipment, and so forth. 

Dr. P ARMRUE Equipment, steel rnils--2,000,000 tons of steel rails 
in the course of a year m&ke & good deal of employment-production 
of ties and baU&St, fuel, and anyone of the 70,000 different items the 
railroads purch&8e. ' 

Mr. O'CoNNELL. Then the other question I had was about the 
statement you made to the effect that the price structure, so to speak, 
or the rate structure, was somewhat inflexible, ,partly, at least, be.. 
cause of Government supervision, and you indic&ted that that made 
it somewhat difficult to teke into &Ccount increases in cost, since the 
inflexible rate structure made it difficult to pass on increases ,in cost. 
That would also put you, you say, on the downswing. Would it be 
as difficult to p&sS on decre&Ses in cost, because of the inflexibility of 
the rate structure' ' 

Dr. PARMELEE. Well, the competitive pressure ,on the r&ilro..ds 
to reduce their rate is so great and has been for some years, that, gen. 
er&lly speaking, it is much easier to secure a reduction than an increase. 
I am speaking of rates. And the reductions have been made in a 
great many commodities, hundreds of them, in fact, over recent 
years, when it would probably be very difficult to get ,increases on 
the same commodities and to the same extent. 

Mr. O'CONNELL. You mean that an application for reduction in 
rates would be more apt to be favorably handled by the regulatory 
agency than an application for an increase! 

Dr. PARMETEE An application for a reduction generally speak. 
ing, is not complained of by anyone, and about the only time that 
it would be even suspended and considered would be when there 
was & complaint, possibly by some other railroad. 

Mr.O'CoNNl!ILL. Or by some of the competitors' 
Dr. PARMELEI!l. Or by some interested shipper, or if some member 

of the Commission staff felt th&t a proposal was being made to effect 
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a cut which might go below the reasonable minimum and might 
upset the rate structure with respect to that particular commodity. 

The committee does occasionally step in and in effect establish a 
minimum below which it will not permit a carrier to go. But those 
are occasiona.! instanoes. 

Mr. O'CoNNELL. Just a question on procedure. When the railroad 
proposes to increase or "hange a rate-structure, either in the upswing 
or the downswing, what do they do, file a new tariff schedule' 

Dr. PARMELEE. The tariff is filed with the Commission, and it 
remains on file 30 days. If no objection is raised or no suspension 
is made by the Commission itself, it goes into effect automatically. 
It may be suspended, however, and of course, if a complaint is filed, 
the Commission usually suspends it and has a further investigation. 

I said a moment ago, Mr. Chairman, that I thought this little 
booklet would speak el<X}uently of the progress of the railroads in 
the field of technology m recent years, and when I use the word 
"technology"-I am going to use it frequently-I am willing to 
adopt the definition submitted to the committee last week by Dr. 
Kreps. 

So far as the rail roads are concerned, I think we might use the 
word "technology" as merely everyday language, meaning "progress 
in the art of good railroading." I think the committee would under
stand what that means in a.!1 of its aspects. 

PHYSICAL PLANT OF THE RAILROAD8 

Dr. PARMELEE. May r direct your attention first, Mr. Chairman, 
to page 7 of this booklet which has been submitted to the Committee 
under the general title of RaWwaY8 of the United States, Their Plant, 
Facilities, UI1Id Opemtion, and is dated 1940. 

Page 7 is submitted as "Exhibit No. 2491," the upper half of 
the page. I think there is little comment needed on this exhibit, 
Mr. Chairman, except to point out that the peak of miles of road, 
so far as the period covered by this table is concerned, was in 1929 
when 260,570 miles of road were operated in the United States. 

(The table referred to was marked "Exhibit No. 2491," and is 
included in the appendix on p. 17350.) 

Dr. PARMELEE. This table, by the way, applies to an line-haul 
railways, not just the Class I railways. In 1939 that total had 
been reduced to 246,800. The reduction, however, in the final or 
right-hand colunm1 "Total, all tracks," has not been so great. "All 
tracks," the committee will understand, include not only miles of 
road-that is, mileage extending between termini-but includes the 
second main track, the third, fourth, fiftb, and sixth main track, each 
counted as a single mile, and it includes also the so-called yard tracks 
and sidings, J'ard tracks being the tracks within termina.!s, and sid
ings being sidings out on the road, mostly for the purposes of one 
train passmg another. 

Senator KINO. There are many miles of tracks in the large stations, 
are there noH For instance, take the station here in Washington. 
When you look at the tracks,_you would think you have far too many 
sidings of tracks; they parallel each other there. I would imagine 
it would be 40 or 50 tracks. 

Dr. P ARMELEE. That is true in the larger terminals, and you will 
notice that the yard tracks and sidings tota.! 121,000 miles throughout 
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the United States, a considerable mileage. What I was about to say, 
Mr. Chairman, is that the percentage reduction in the total tracks has 
not been so great as in the miles of road. So that to some extent 
the industryl while it has been al'iandoning and cutting down some of 
the branch lmes, has on some of its main lines been actually in some 
cases increasing its second and third main tracks what you might call 
its subsidiary tracks. In other words, its growth has been in a sense 
intensive within the industry, and not extensive. 

That will be brought out, I think, by looking at the lower half of 
pa~ 7 of the booklet "Exhibit No. 2492." 

(The table refe;;;J to was marked "Exhibit No. 2492" and is in
cluded in the appendix on p. 17350.) 

Dr. PARMF!T,EE That shows the miles of road constructed and the 
miles of road abandoned in each year from 1921 to 1939~ together with 
a total for the period. You will observe that during tne period as a 
whole, 19 years, 7,377 miles of new line were constructed, whereas 
22,180 miles were abandoned, indicating a net loss of about 15,000 
miles. 

Senator KINo. Did the new lines extend from one city to another 
where there had been no railroad communication previous to that 
time' 

Dr. PARMEIJ<FI. If there had been no prior railroad communication; 
yes, sir; but in some cases, Senator, a proposal to add lines between 
cities where communication already exists has been turned down, 
either by the I. C. C. or by some State commission, on the grounds 
that there was adequate service already in that particular section. 

Senator KINO. What I was tryin~ to get through my mind is whether 
"new lines" meant into fields which had no lines, or whether it in
cluded parallel lines between two points~ added because of increased 
service or for reasons which seem best to tne user of the line. 

Dr. PARMELEE. If it happened to be a new company putting in the 
field a paralleling line, that would be counted. I was trying to point 
out that there would be very little of that sort of thing, mostly new 
lines in new territorr, I think and you will notice from the footnote 
these figures do not mclude adjustments, reclassifications, relocations, 
and so forth, within the industry; they are actually new lines of 
railroad. 

Now, this loss of 15,000 miles during that period may seem to be 
serious, but when it is considered that that 22,000 miles of abandon
ment is practically all branch lines, and all of it has been subjected 
to careful investigation by the Interstate Commerce Commission be
fore the abandonment may take place, all those facts taken together 
indicate that the abandonments were economically justified and that 
on the whole, they probably strengthened rather than weakened the 
railroad structure as a whole. 

The railroads have not abandoned any of their main stems of rail
road mileage in recent years. That, I think, is a point of sufficient 
importance to emphasize to the Committee. 

Dr. ANDERBON. Dr. Parmelee, the question I wanted to raise was 
a trend in abandonment. In your table, the heavier years of aban
donment coincided with the trough of the depression, more than half 
the 22,000 miles of abandonment of roads occurred from 1932 to 1939. 

124491--41--pt.8~2' 
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I was wondering whether. you would care to comment on whether 
it is an economic procedure that forces abandonment: or wh~t. 

Dr. PARMET.EE, I would say it u,. ~ cumulative procea.ure which ~ws 
out of both the impact of compet1tlon and the depresslOn. Som~t1mes 
abandonment is proposed and either suspended or actually demed by 
the Commission. Then it is brought in again a year or two later, and 
at that time secures a favorable response. 

In other words, these things accumulate as you go along, and I 
would say, speaking rather generally, that it was a cumulative 
procedure. 

Dr. ANDEBsoN. Well if that is true, how do you account for the 
fact that the second column, '31 through '39, shows about double the 
rate of abandonment as the first column, 1921-30, representing rela
tively good years. 

Dr. P AJIlI[ELEE. I think that follows from what I said. The second 
column to which you refer is the period of this depression as against 
the first column, which was a period on the whole of rather good busi
ness. But as the depression went on, and also as the competition was 
increased, which has been true of the last 10 years: you have this 
cumulative effect and the cumulative stimulus to abanaon mileage and 
economize. 

(Senator King resumed the chair.) 
Dr. ANDEBSON. Now a further question. There seems to be little or 

no diminution in the yearly rate of abandonment except for 1933. 
Would you care to hazard a guess as to what the future holds in terms 
of abandonment of rail roads i 

Dr. P AJlMELEE. I don't think anyone could make a guess on that. I 
would say that a certain amount of abandonment is necessary: even 
in good years, as business shifts. In some cases abandonment 1S due 
to the fact that a particular forest area is cut over, or some other 
natural product is exhausted, or something of that sort. Businesses 
move from one place to another and business conditions bring it 
about that certain lines of railways lose a large part of their traffic. 
All those things go on at all times so that I would say it is very 
hard to answer. 

Mr. PIKE. It is possible, isn't it Mr. Parmelee, that it is easier to 
effect an abandonment of a road if it has gone into receivership than 
it is when the parent road is in good financial condition, is able to 
take losses in a general pinch' I was thinking particularly of a 
reorganization plan brought out for the New Haven over this last 
week end. In that plan the lease by which the New Haven controlled 
the Old Colony is disavowed. If it goes through, the Old Colony 
disappears from the New Haven system, and there is substantial 
doubt as to whether it can exist as a separate road. If the New Haven 
were not in receivership it could not disavow the lease. I think there 
might be some time during receivership where a road with a great 
many miles of light-traffic branches could make its willinW,less to 
abandon more effective than if it were in a good financial pos1tion. 

Dr. PAJIlI[ELEE. Yes; I think it may be that in the process of reor
ganization an abandonment may more easily be brought about. How
ever, I think that public resistance to abandonment is no less in the 
case of a reorganization than if the carrier is a prosperous one. 
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Mr. Pnm It is merely that the receivership road can say, "Well, 

we are not going to keep this lea.se. As fu a.s we are concerned the 
aba.ndonment is effective. The child now is on your doorstep, not on 
ours." 

Acting Chairma.n KINo. While it isn't pleasant to point out our 
losses a.nd business failures, have you any evidence tending to show 
losses to those who have invested, primarily, in the construction., of 
railroads, and, secondarily in their stocks a.nd bonds, during the past 
10 15, or 20 or 30 or 40 years' 

Dr. P ARMFU1l!! Losses from what source, Mr. Chairma.n' 
Acting Chairma.n KINo. Losses by those who have constructed rail

roads, put up the capita.! for their construction; the railroad has gone 
into the hands of the receiver, a.nd the original stockholders lose all 
they put in; the bondholders lose perbaps all they advanced. Is 
there a.nything to indicate the aggregate losses sustained by those who 
have made investments directly a.nd indirectly in our railroad sys
tem ¥ It goes, perhaps, into hundreds of billions and much farther. 

Dr. P AlWELE1l!!. I know of no figures on that, Mr. Chairma.n, but 
asIou say it must be llINin the billions. 

cting Chairma.n o. Is there a.ny capital available now of a 
venture.some character, or a.ny character, for the construction of rail
roads¥ 

Dr. PARMETFF Mr. Pelley touched on that this morning. I might 
say very briefly I think I know what was in his mind. He said he 
thought that if some of these handicaps which he outlined were re
moved, new capital would be available, not of the stock variet;!' per
haps but loan capital on very favorable rates of interest. That IS true 
today so far as our equipment obligations are concerned. A railroad 
in receivership or in the ha.nds of trustees the other day sold a.n issue 
of equipment trusts at a net figure of 2 percent per'year. They were 
in the hands of trustees, if you please, and some of the more prosper
ous railroads have done better than that. Now, the mortgage bonds 
are in a little different class, of course, but even there, Mr. Chairman, 
when the conditions are somewhat more fully stabilized they will be 
able, in our oI?inion, to continue fina.ncing on a conservative basis. 

Acting Chairman KINo. Then the reC61vers' certificates would have 
a greater value tha.n the stock or the bonds in some of these roads 
which are in the hands of receivers' 
. Dr. P ARHELlIII!l. By value I assume you mean security-a prior lien, 
ID other words. 

Acting Chairman KINo. Marketable value. 
Dr. PAlIMFLEF. Yes; probably, because they have a prior lien. 
Acting Chairman KINO. You have indicated there that receivers' 

certificates would be sold at 2 percent interest' 
Dr. P AU[pr FE, Oh, but that isn't a receiver's certificate, Mr. Chair

, ma'!; that is a.n equipment trust obligation; that is a mortgage on the 
eqUipment, a.n~ tliat was put out by the coIllpany, by the corporation, 
not by the receiver. 

Now, the people who bought those certificates evidently expect that 
compa.ny, tliat particular company, to come out of the ha.nds of trus
tees in a short time, and make enough money out of their operations 
to meet the payments on the equipment. 
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Acting Chairman KING. Well, I assume there are .sometimes mul
tiple indebtednesses; the indebtedness to the original etockholders, 
then the indebtedness to the bondholders, then the indebtedness to 
the mortgagees, and then indebtedness to the receiver .. , and then 
indebtedness such as you have just described,.so there would be several 
layers of indebtedness. 

Dr. P AlWELEE. There are several layers over layers on .some of the 
properties. 

Dr. ANDERSON. Mr. Parmelee, one more look at this construction 
side of the chart. I take it that construction of new railroad miles 
means use of labor I 

Dr. P A1WELEI'l. Yes; of conrse. 
Dr. ANDERSON. And therefore of materials ¥ 
Dr. P ARMEI EE. And materials, and a radiating influence. 
Dr. ANDERSON. So that anything that could be done to etimulate 

l'ailroad construction to bring it back to the period '21-'29 would he 
most beneficial to labor j 

Dr. PABMEI,EE. Yes; there is no question about that. 
Dr. ANDERSON. If you will note the period from '21 to '29, you will 

see that the range was considerable, from something around 946 miles 
of road in the peak of '28' with a decided drop in '31-32, to 149 in 
1937, which Mr. Pelley indicated was an unusually dynamic year in 
the railroad industry. Do you care to hazard a guess as to what the 
future might hold by way of a reasonable year-by-year occupation of 
!.he field 1 Could it correspond to the period '21-291 ' 

Dr. PARMELEE. I wouldn't even like to hazard a guess on that because 
a great deal depends on the development of certain kinds of traffic 
in new territories, and things of that sort. The deVelopment of oil 
in the Texas field made a good deal of business for some companies. 
I haven't any doubt that that mileage in the Texas field is included in 
this 1921-30 group that you speak of. To what extent we will have 
things of that kind in the futnre I am unable to say. 

Dr. ANDERBON. In yonr studies you undoubtedly have gone into 
detailed analyses of miles of new road constructed. Have you come 
to any conclusion, from past experience, as to the type of new roads 
likely to be constructed' 

Dr. PAlWELEE. I would say it would be very largely in new fields. 
Dr. ANDERSON. Dependent upon the general business situation. 
Dr. PARMELEE. Oh, yes; a!moet entirely, and particularly new 

enterprise. 
Acting Chairman KING. Weil, those new enterprises that you have 

in mind would be largely in the present manufacturing and industrial 
centers, would they noH 

Dr. PARMELEE. Not entirely, Mr. Chairman. Going back to my 
Texas oil fields illustration, there was development of a natural prod
uct, an exploration. The Texas fields, I understand, are the largeet , 
fields in the world now. That would not have been suspected a few 
years ago. 

M.r. PIKE. If I am not mistaken, Mr. Parmelee, most of that mileage 
that was built down there was in the Lower Rio Grande Valley by 
the present subsidiaries of the Missouri Pacific and up in the Pan
handle by the Santa Fe, mostly to get at the prospective wheat lands 
of western Kansas and the Texas Panhandle. I think if you look at 
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it you will find really very little actual extension of mileage built to 
serve oil fields. The Texas & Pacific goes through most of them, but 
there was very little real extension of mileage, as I remember. 

Dr. P AlIMELEE. There has been some. 
Mr. PIltE. Oh, some, but I don't think very much. I think you will 

find most of that was agriculturaL 
Dr. P AIIlIlELEE. I was using that as illustrative. 
I would like to turn your attention, Mr. Chairman, to the chart 

and supporting table on page 8. 
(The chart referred to was marked "Exhibit No. 2493" and appears 

below. The statistical data on which this chart is based are included 
in the appendix on p. 17351.) 
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Dr. PARMELEE. That shows the number' of locomotives in service 
of railways of class I at the end of each year 1916 and 1921 to 1929, 
and the average tractive power of steam locomotives in pounds 
per unit. I would direct your attention primarily to the chart, 
which shows that whereas taking 1921 as 100 there was an almost 
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steady and rather sharp decline in the number of locomotives in 
service down to about 65 in 1939; there was also a rather sharp 
upward trend in the average tractive power, from 100 in 1929 up 
to 137 in 1939. 

Acting Chairman Knm. Was that increase due in part to the 
development of the Diesel engine' 

Dr. PARMJ!ID Very little. These are just steam locomotives. 
Now the net result of the smaller number and larger tractive 

power of locomotives was that the aggregate tractive power, which 
IS perhaps the inlportant thing to think about, declined 11 percent 
in that I"'riod. Someone may say, "Well, did you have enough 
powed Did your business drop off during that period, and did 
you have enough locomotives with that 11 ~ercent drop in locomo· 
tive power to take care of the business ¥" Between 1921 and 1939 
there was actually a decline of 4 percent in the business-when I say 
business there I am including the freight and passenger business in 
terms of traffic units-so that you had a decline of 11 percent in 
power and a decline of 4 percent in business. The answer to the 
question whether you had enough locomotive power in 1939 is found, 
I believe, in the fact that during the whole of 1939 you had a very 
good surplus of locomotives in serviceable condition, a large number 
of them in white lead, that is, joints painted with white lend and 
put away as a reserve against the need for more power. Now the 
maximum number of locomotives so stored during the year 1939 was 
3,845. The mininlum number was 1,507. 

¥r. PmE. You had to I?ull them out pretty fast in September. 
Dr. PABMJ!I-EE. The minImum, I was about to say, e&me during the 

peak traffic in the fall. The average throughout the year was 2,828. 
That would seem to give the answer to the question about power 
in the year 1939. 

The same general answer, I think, would be made to the question 
with respect to freight-carrying cars shown in the chart and sup
porting. 

(The chart referred t<l was marked "Exhibit No. 2494" and ap. 
pears on p. 16559. The statistical data on which this chart is based 
are included in the appendix on p. 17351.) 

Dr. PARMJ!I.EE Here, too, you will observe, looking at the chart, 
that the number of freight-carryin~ cars in service declined rather 
rapidly from 100 in 1921 to 70.5 ill 1939. At the same tinle, the 
averallll capacity of the freight-carrying car in tons was increasing, 
reaching a total of 117 in 1939 as compared with 100 in 1921. 

The net of those two trends was a decline in aggregate tractive 
power of 14.7 percent. The freight traffic showed a decline over the 
same period of 8.7 percent, that is ton-miles, so that we have a de
cline ill traffic of 8.7 percent and a decline in capacity to handle the 
traffic of 14.7 percent. Was there enough capacity to take care of 
the business in 1939' The answer there, too, IS found in the figures 
of freight-car surplus during the year. There was no appreCIable 
car shortage during the year, although on a few occasions there were 
a few h~dred cars short at one or hyo .places, ~he shorta~ being, 
I think, ill every case taken care of Wlthill a perIod of 24 nours, so 
that speaking generally it may be said that there was no car short
age in 1939. There was a surplus of cars at all tinles during the 
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year! the average for the year being 194POO in round figures, with a 
maXlDlUm of 291,000 and a minimum ot 84,000, even at the time of 
peak traffic. 

Acting Chairman KING. I don't quite follow your last statement. 
Where do you find the figures or proof on page 9 in support of what 
you have JUst explained! 

Dr. PARMELEE. Those figures do not appear on the page. I was 
simply giving them to the committee as an answer to the question 
as to whether in view of the trends shown on this chart there was 
or was not adequate freight-ear capacity in 1939. 
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Mr. HtNRICHS. Is 1939 a critical year as a test of the adequacy 
of capacity! Anticipating slightly on page 17 of your report, you 
show the tons of revenue freight originated as 1,016,000,000 in 1937, 
902,000,000 in 1939. As a whole 1939 was It year of rather low busi
ness, and I thought that it was in 1937 that railroads received some 
test of the pressure of relatively full volume against capacity. The 
question that is asked with reference to railroad capacity now is 
not so much whether it adequately handled the traffic originating in 
1939 as whether it could handle the sort of expansion of business that 
might reasonably be anticipated beyond 1939 levels. 

Dr. P ARMELEE. I think that is a very proper question to ask, Dr. 
Hinrichs, and I might answer it this way : You can speculate a good 
deal about these thmgs; I think we all appreciate that. I think the 
test for railroad traffic came last fall dunng the 4 months from Sep-
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tember 1 to the end of the year. From August to October, as you 
know, we had the largest relative rise in freight traffic that we have 
ever had in that same 2 months, and the actual freight traffic for the 
last 4 months of '39 was slightly greater than for the last 4 months 
of '37. It was at that time that the real test of railroad capacity came 
and the railroads, with the slight exceptions I have mentioned, met 
the test. 

Mr. HnnuCHS. But now let's see; the last 4 months of 1937, in terms 
of business activity, showed a general falling off. That decline be· 
came very sharp in October, at just the time that the railroads are 
ordinarily called on to meet the seasonal peak in the movement of 
agriculture. That is, you squeezed through 1937 partly because a 
decline in manufacturin~ volume occurred when you were meeting 
your usual seasonal peak ill agriculture. Was that so! 

Dr. PABMELEE. Yes, that is true; the peak almost always comes in 
October. I did not mean to enter into an argument with the com
mittee as to whether we have enough equipment in hand, that is, 
freight cars, to take care of possible future mcrease of business; but 
I am simply using the last year we do have here on this chart, '39, 
and answermg that question as to '39. Now, the important thing is 
to have equipment enough to meet the peak in each year. You don't 
have to worry very much about the rest of the year if you can meet 
your peak traffic demand. That is why I compared the peak in 1939 
with the peak in 1937. Now, at the same time, we should recognize 
that on January 1, 1940, the railroads had more freight cars on order, 
new cars, than they have had on January 1 for a number of years. 
I haven't those figures in front of me, but that is a fact, so I think 
we can take that into account in this evaluation of the freight-car 
capacity of the railroads at the present time. 

Acting Chairman KING. I want to ask, in view of several questions 
which have been asked, have you sufficient facilities now to meet not 
only the present demand but the immediate future demand for freight 
and passenger cars so far as you can judge what the future will brmg 
for Itl 

Dr. PARMETD. I wonder if you are willing to let Mr. Pelley answer 
that question. 

Mr. PELLEY. Yes; we have, Senator, enough equipment and can get 
enough in time to meet any transportation emergency that might 
arise. To answer Mr. Hinrichs a little further, I thmk, last fall there 
was a great deal of apprehension as to whether or not we could handle 
the business because nobody knew where it was going to go. As the 
doctor said, we had the most preci pitous rise in railroad traffic, August 
to October, that has ever occurred on the American railroads. 

Acting Chairman KING. In the same time. 
Mr. PELLEY. Yes, sir; the same period of time. It went up more 

quickly than ever before. Of course, the war was on and everybody 
who was around here during the other war began to think right away, 
"Will the railroads be able to handle it I" There was much interest, 
proper interest. too, for that matter, and some apprehension, I think, 
that was due more to experiences of certain shippers and certain 
company officers during the previous war, but at no time was our 
capacity threatened, and we would have taken care of it if business 
had kept on going up; I wouldn't say how far, but we were not 
alarmed about it. We were very sorry that it quit going up. My corn-
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plete answer to you) Senator, is that we can meet any transportation 
emergency that mIght arise, no matter what the conditIOns are, 
whether we should become involved in this turmoil or not. There 
would be no apprehension on the' part of the railroads as to whether 
or not we would be able to meet any situation that might arise. 

Acting Chairman KING. That rather precipitous rise in demand for 
transportation grew out of the situation abroad, did it not i 

Mr. PELLET. Absolutely, I think partly in anticipation of price 
advances; people bought before they were quite ready, and deliveries 
were made before they were supposed to have been made; and partly 
because of anticipation of delay in receiving what one might order. 
The two things put together! I think, caused this precipitous increase. 
We moved goods in Novemoer and December that might otherwise 
have been moved in January and February, I have had shippers 
tell me that. I know that is true. 

Mr. O'CoNNELL. Does your organization have any figures or have 
you made any study as to the physical characteristics or a~e distribu
tion of such things as your n-eight cars i I have heard It said that 
most of the freight cars or a very substantial amount of your rolling 
stock was quite old, say, 20 years or more. Do you happen to have 
any study on that' 

Mr. PELLET. We have figures but we haven't got them here. We 
could get them for IOU. 

Mr. O'CONNELL. think it was testified before the committee con
sidering the financing bill last year that 40 percent of all the freight 
cars in the COlU).try were more than 20 years old and that only 8 
percent of the locomotives now in use had been built within the past 
10 years, and other testimony along that same general line. It oc
curred to me that the abilit:y of the railroads to meet a continued high 
peak of operations would depend somewhat upon the ability of the 
existing equipment to stand the gaff over a perIod of tme. Wouldn't 
that be a problem' 

Mr. PELLET. Yes; but, as I said this morning, a rebuilt locomotive 
is as good as it was, practically so, when it was new. The same applies 
to a rebuilt car. We have not as much obsolescence of equipment as is 
generally felt to be true. I haven't the exact figures in my mind, and 
I don't know that Dr. Parmelee has them, but we would be glad to 
submit them. 

Acting Chairman KING. I understood Mr. Pelley's testimony this 
morning to be that your locomotives were yractlcall:y as good as 
new, if they were not entirely new, because 0 your maintenance ex
penses and charges, and the same with your cars, so that your cars 
were all in good condition. 

Mr. PELLET. I wouldn't say that, Senator, but as a matter of fact 
someone quoted some figures from me this morning, I think, con
cerning the percentage Increase in business that we were able to 
handle, that we could handle 25 percent more than last year, and by 
repairing the locomotives and cars in bad order we could handle 45; 
I think we probably said 40 this morning. Of course this accelera
tion in business last fall brought about some very extensive repair 
programs. Some railroads reduced the bad orders to a minimum, 
hopIng that this business would continue, so our bad-order situation 
is much better than it was a year ago, and it is very welI in hand. 
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We would like to have an opportunity to run a ra.ce with this busi
ness and see if we couldn't keep ahead of it. 

Dr. PARMELEE. Right on that point, Mr. Chairman, it may be 
interesting to the committee to know that between August and J anu
ary, which is the latest month for which we have figures, the rail
roads reduced their percentage of unserviceable or bad-order freight 
cars from 12.2 percent down to 8.6 percent. An average of about 
6 percent is regarded as normal. You always have certain cars in 
the shops and so on, so you can't reduce your percentage to zero, but 
if you have no more than 6 percent of your cars in bad order you 
are considered as being in very good physical condition. 

I would like to proceed, if I may, WIth some of these exhibits, moV
ing along as rapidly as possible, because your time is running short. 

Turning to page 10, "Exhibit 2495" shows the number of locomo
tives of different classes and the number of freight-carrying cars 
installed in each year from 1927 to 1939. 

(The table referred to is marked "Exhibit No. 2495" and is in
cluded in the appendix on p. 17352.) 

INSTALLATION OF NEW EQUll'MENT 

Dr. PARMELEE. I would like to call the attention of the comniittee 
at this point to a factor whiclI I shall refer to again, which has 
already been referred to, that the somewhat improved business of 
1937 had a heartening effect on a great many different activities of 
the railroads. 

You will notice looking at this exhibit that the number of steam 
locomotives installed in 1937 showed a considerable increase over 
those of the next preceding 4 or 5 years, and was greater also than 
in any year since. And the same thing is true of the freight cars. 

The table at the bottom of page 10 is a statement of the number 
of passenger-train cars in service, c:lass I railways, each year down 
to 1939. 

(The table referred to was marked "Exhibit No. 2496" and is in
cluded in the appendix on p. 17352.) 

Dr. PAlIJIIELEE. Now, there, too I would like to make the comment 
in passing that between 1921 and 1939, while the number of cars in 
eervice declined about 30 percent, the business in terms of passenger
miles went down about 39 percent. So that the demands on the pas
senger-car capacity declined faster than the capacity itself. 

Page 11 also shows a chart and supporting figures. It shows the 
numoer of long tons of rails laid each year from 1921 to 1938, and 
the number of wooden ties laid, classified as treated and untreated. 
You will notice that here, too, the number of tons of rail and the 
number of t.!es laid in 1937 showed an increase OVer preceding and 
over suoceedmg years. 

(The chart referred to was marked "Exhibit No. 2497" and appears 
on p. 16563 .. The statistical data on which this chart is based are 
incfuded in the appendix on p. 17353.) 

Acting Chairman KINo. That table doesn't show 19391 does it! 
Dr. PARYW.EE It doesn't. I am sorry to say we haven't those 

figures complete as yet, Mr. Chairman. 
Acting Chairman KINo. Would they be substantially the same as 

19381 
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Dr. P ABMJ!IJ EE We think there will be an increase although we 

haven't the exact figures. One interesting thing in connection with 
the ties is a point to which I shall refer later, and that is that there 
has been a very marked increase in the number and percentage of 
treated as compared with untreated ties. That is one of the forward 
steps in technology on the railroads. 

Briefly stated, during the first 4 years of the period covered by 
"Exhibit No. 2497," the average percentage of treated to total ties was 
48.2 percent. In other words, less than one-half of the total· ties 
installed were treated. In the last 4 years shown in the table, 1935 
to 1938, inclusive, the percentage of treated ties was 78.5 percent; had 
gone up from less than half to more than three-fourths. Treated 
ties, of course, last a great deal longer than untreated. ties and while 
they cost more by perhaps 50 percent, they last probably three times 
as long. 

ExIlIB1T No. 2497 

NEW RAILS LAID IN RE;PLACEMENT 
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Dr. ANDEBSON. What is the life of a treated tie' 
Dr. PARMJ!IJ.P It is believed to be somewhere between 20 and 25 

years, although they haven't been in the tracks long enough to reach 
an exact figure. 

Dr. ANDERSON. And the difference would be that an untreated tie 
had to be removed say in 7 or 8 years' . 

Dr. PAlIMELEE. In about 7 to 8 years, depending upon the character 
of the tie and kind of wood it was, and the place where it happened to 
be ..... and the amount of traffic, and all the other considerations.· 

!Jr. ANDE\IS()N. Has there been any movement in the direction· of 
even a more permanent tie than the treated wooden tie' 



16564 CONCENTRATION OF ECONOMIC POWER 

Dr. P ARMELEI!lo Yes; steel and concrete ties have both been tested 
but so far they have found' nothing better, I believe than a treat;} 
wooden tie. 

Acting Chairman KING. Creosote is still the best treatljlent' 
Dr. P ARME'.!!J!\. Creosote and zinc chloride. 

INVESTMENTS IN RAILROADS 1923-39 

Dr. P ARMELEE. The chart and sUPp'orting table on I,'age 12 shows 
the amount of money spent by the rallroads in capital tmprovements, 
what are known technically as additions and betterments, charged to 
capitel account each year from 1923, when their inlprovement program 
began, to which Mr. Pelley referred this morning, and 1939. This 
shows thst over the 17-year period covered by the table and the chart 
the annual average of capital expenditures for the various purposes 
indicated was $534,000,000. 

(The chart referred to was marked "Exhibit No. 2498" and appears 
below. The statistical data on which this chart is based are included 
in the appendix on p. 17353.) 

EXBIBlT No. 2498 

GROSS EXPENDITURES rOR ADDITIONS 
AND 8£TT[RMENTS - YEARS 1123 TO 1931, 8Y I'IEMS 

.9.073.533,000 

Acting Chairman KINo. I don't see that. 
Dr. PARME'."'" I have obtained that figu!"', ¥r. Chairman, by divid

ing the total of $9,073,533,000 by 17, which IS the number of years 
covered. 

Acting Chairman KINo. I see; yes. May I inquire whether any of 
that was new capital, or was it borrowed money i 

Dr. P ARMELEI!lo It came from various sources, Mr. Chairman. Some 
of it was borrowed money; some of it was out of depreciation reserves, 
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some was out of net earniIlgs, and from whatever source it might come. 
Part of it was new capital, borrowed money. 

Acting Chairman KING. No part of it was what might be denomi
nated as original investment, was ';it! 

Dr. PARMELEE. Original in the sense that you were borrowing new 
money; yes. 
Actin~ C'hairman KING. Well, was any part of that received for sale 

of stock, 
Dr. P ARMELEE. A part of it. During the better years of that ~eriod, 

in the later twenties some stock issued by some .of the railroadS 
was sold for cash, but that was a comparatively small proportion of the 
total. 

Acting Chairman KINo. By and large, the greater part of that 
capital investment was borrowed money ¥ 

Dr. PARlIIELEE. A considerable part of it; yes. 
Dr. ANnERSON. Do you have any idea as to what proportion of the 

total was borrowed money ¥ 
Dr. PAllMELEE. I couldn't answer that question, Mr. Anderson. I 

think you had some figures put into this very hearing by Mr. Barriger, 
if I remember rightly, on that very subject.1 

Dr. ANnERSON. Do you know whether the rallroads went into the 
market to borrow that $262,000,000 in 1939, or did they find it within 
their own reserves and depletion accounts i 

Dr. PARlIfETU M:y answer there would be that most of the $133,-
000,000 in the "EQUIpment" column, which is about one-half of the 
total, was borrowea under equipment trust certificates. As to the re
mainder, $128,000,000, I am unable to answer your question. 

Dr. ANDERSoN. Would you hazard a guess as to the size of a normal 
borrowing, when the railroads are in the relatively healthy condition 
they found themselves in, say, in the twenties¥ .-

Dr. P.RlIfET.ER. Mr. Pelley made the statement this morning that 
the raiIroads could easily in fairly normal conditions expend $500,-
000,000 a year or more on their property in the way of inIprovement 
work. 

Dr. ANoERSON. And if they sought $500,000,000 a year i 
Dr. PAllMELEE. To what extent that would have to be borrowed de

pends a good deal on the circumstances which were in effect at the 
time, of course. 

Dr. ANDERBoN. I was going to put it this way. If they sought that 
much money annually, what prospect is there of their finding the 
money ~thin their own coffers, or of having to go into the open mar
ket font! 

Dr. PAlIMELEE. That would depend entirely on the degree to which 
their net earnings came back and that, of course, is a very difficult 
question to answer in advance. 

Acting Chairman KINo. Many of the railroads would find somethine: 
like the lean place which old Mother Hubbard found when she wanted 
something for herself or her dog¥ I don't want to be critical. 

Mr. PEr.r.Ey. Senator, you are interested in the amount of these 
capital expenditures, that had securities issued against them i Well, I 
should say that 60 percent of these were made out of earnings j not 

1 See Bear1nga, Part 9, pp. 8fi61-8~78. 
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many of them capitalized By roads now paying interest on them; 
probably 60 percent was spent right out of money they made. 

Acting Chairman Knm. Earnings which ought perhaps to have 
heen applied to liquidating obligatIons matured or unmatured, and 
denying any dividends whatever to stockholders' 

Mr. PELr.:EY. Well, in some instances the money was spent rather 
than pay dividends, probably, but they either had to make the im· 
provements out of earnings or finance them and issue securities against 
them in order to improve their plant keep abreast of the business; it 
was a perfectly proper thing to do and a very laudable thing to do, and 
we probably would be in better shap&-I know we would-If we made 
all of them out of earnings. 

Acting Ca4mY4N KING. Those earnings were in part due to drain· 
ing varIOUS resources which perhaps ought to have been retained or 
ought to have been applied for additional development. 

Mr. PELr.:EY. No; I don't follow that. The railrOads were reasonably 
prosperous in the twenties, and they were expanding their properties; 
they entered into this big program in 1923, and spent abOut $7,000,-
000,000 before they finished it, and much of that was done right out 
of the earnings of the property. 

Acting Chairman KiNG. I had in mind when I made that former 
observatIon the fact that I had received some letters from stockholders, 
some from mortgage holders, during the past few years indicating that 
they thought that instead of utiliZing some of the earnings for the 
purposes you have indicated there ought to bave been some payment 
m .the discharge of ~bIigations and in paying some dividends to the 
stockholders. 

Mr. PELr.:EY. Yes; since you raise that I would like to clear up a 
point, if I may. You know many people think that our debts have 
been increasing; they haven't; they have been decreasing. Th!rt;Y 
years ago the raiIroads owed $606 for every $1,000 invested in theIr 
property. Today they owe onl, $429 for every $1,000 they have in· 
vested, so instead of our debts mcreasing, they are reaIIy decreasing, 
contrary to the general public feeling about them. 

Acting Chairman KING. Proceed. 
Dr. P 41!'M11lI,J!Il, Just one other comment on "Exhibit No. 2498," 

Mr. Chairman. Again I call attention to the fact that in 1937, which 
was one of the better years of the thirties, the best year since 1930, 
the amount expended for additions and betterments showed a very 
large and very healthy increase and has since fallen oil. "ExhibIt 
No. 2499"--

Mr. HnnuCHS (interposing). May I ask a question for just a mOo 
menU T~g these last ex!llbits, ~,95 to ~98. The:r all show a 
very substantial level of caPItal actiVIty, caPItal accretIOn, in 1937; 
freIght-carrying cars average about as many as you had from 1927 to 
1930. Your total expenditures for equipment are about up to the 
averages of the 1920's, in contrast with the situation where, for 
example, in 1932 or 1933 you added only 1 steam locomotive and 13 
electnc and oil, gas, and electric locomotives. Now does that seem 
to you to indicate that you get capital investment in the railroads 
when, and only when, you begin to approaclt reasonably close to ca
pacity operations, that your program hasn't been controlled essentially 
m terms of whether there wB!! a general feeling of confidence, bu~ 
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rather in terms of the very specific feeling that you n~w had reached 
a point calling for additional equipment for prospective traffiC¥ 

Dr. PAlIMELEE. I don't think it is quite so simple. as tha~, Dr, 
Hinrichs. You remember that 1937 was the fourth ID a serIes of 
years, each of which showed some increase in traffic and earnings 
over the next preceding year. In other words, it was the end, in a. 
sense, of a cumulative period of improvement and betterment in earn· 
ings. Now I haven't any doubt tbat some of the railway manage
ments would have been glad to make some of these capital inlprove
ments in some of the earlier years, but it was a financial restriction 
that was on them. But as you got an increase year by year over a 
period of years, the psychological effect would be that perhaps we 
were now on a permanently upward trend, or at least a trend that 
would continue for some time in the future. Therefore we can afford 
to go out and do some of this improvement work which we have 
wanted to do for some time. As a matter of fact, they guessed 
wrong and things turned down very sharply in '38, and we have 
only come part way back in '89 and '40. 

But I think the psychology of the situation was more important 
than any other one factor. 

Mr. HmBICHS. More important than the fact that your freight
car loadings were down to within 10 percent of the levels back in 
the 1920's, possibly 13 percent! 

Dr. PARMEIEE That partly underlies the psychological factor, of 
course. But there are two factors in this business: partly what you 
need) and partly what you think you can afford to payor what 
you nave to pay with. 

Acting Chairman KING. Would it be your view that notwithstand
ing the fact that hundreds of millions, oo.d perhaps billions, have 
been lost in railroad development for various causes not necessary to 
enumerate, some of which probably would be charged to control by 
the Government, others to competition from subsidized organiza
tions, you still think that there is a good future for the railroads and 
that regardless of the losses which have been sustained, there has been 
great good to the country in the development of the railroads i 

Dr. PAlIMELEE I think there is no question about the last remark 
you made, Mr. Chairman. Now about the future, I WOuld make two 
general remarks and I don't want to get into too much detail. In 
the first I?lace when we talk about the railway industry we ought 
to recogruze that there are a number of rallroads in tha country 
which are prosperous; the:y have more than made their fixed charges 
right through the depresSIOn period every year, so that there are a 
number of companies which can finance reasonably on a sound and 
fairly low interest basis at any time. The:y always have and they 
probably always will, so far as we can look mto the future. That 18 
one answer. 

The ot~er is that peop!e ~re looking fO,r safe. investments at low 
rates of !Jlterest, and theIr Judgment as to buymg the securities of 
any partIcular company, whether prosperous or not at the moment 
will depend en~irely on their forecast of the probable earnings of 
that company m the future. Those forecasts would be very care
fully, p'ro~ably rather conservatively, made, but if they conclude, as 
they will ID ~me ~ses, that there IS security in the future earnings 
for that partIcular IDvestment, they will buy. 
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Acting Chairman KiNG. Well, I had in mind on that question the 
fact that so many railroads have been in the hands of receivers. 
Some have gone through very dark days, such as the New Haven and 
Union Pacific in its earlier days, the RIO Grande, the Western Pacific, 
and Rock Island, so that there IS a considerable pessimism on the part of 
some persons as to the future of the railroads. But from your state
ment, and the statement of Mr. Pelley, it seems to me that the clouds 
are breaking and we have reason to believe that this very important 
part of our economy is to be ;preserved and to continue rendering very 
effective and important servIce for the benefit of the people. 

Dr. PAlIMELEE. I think that is a very sound positIOn to take, Mr. 
Chairman. I think that is in line with what Mr. Pelley said this 
morning and I certainly am in accord with it. 

JlAILROAD PURCHASES 01" SUl'l'LIES 

Dr. PAlUolELEE. I think I have reached now, Mr. Chairman, page 13, 
"Exhibit No. 2499," chart and supporting table on material purchases. 
The only comment I think I need make on that is to point out that 
in a perIod of 17 years the railroads expended approximately $17,000,-
000,000 for fuel, for forest products, for iron and steel products, and 
for all the miscellaneous items which they buy from other industries. 
That is an average of approximately $1:000,000,000 per year over good 
and bad years. And agam you will notice that in 1937 they came very 
close to that billion dollars-$966.000,000. 

(Tbe chart referred to was marked "Exhibit No. 2499" and appears 
below. The statistical data on which this chart is based are included 
in the appendix on p. 17354.) 

EXHIBIT No. 2499 

RA'LWAY PURCHASES - 1823 TO '939 
$16,989.636,000 
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Acting Chairman KING. Well, would that. include capital 

investment ¥ .. .. ' 
Dr. PARMETEE. These are just purchases of materials and supplies, 

the great bulk of which, Mr. Chairman, are used in operations. They 
are either consumed, like fuel, or used like steel rails, and other things, 
in their operations. 

Dr. ANDERSON. Mr. Parmelee, I wonder if it would help to expedite 
matters if we could move quickly through the next two sections and 
get over into the part that concerns some technologica.l developments, 
with your comment on anything that occurs to you in these two 
sections so that we could run through them and not lose what you 
wanted to give us by way of a connected account. 

Acting Chairman KING. When you say "section" you mean pages 
17 and 18¥ 
. Dr. ANDERBON. I am thinkin/!: now of pages 16 to 38. That deala 
with freight and passenger traffic and revenues, expenses and income 
of the railroads, and moves over to the section concerning employees 
and their compensation, which will be Mr. Parmelee's introduction to 
this technologICal topic as such. Would it be possible to do that¥ 

Dr. P ARMELEE. I will try to move as rapidly as possible, Mr. Ander
son. On J?nge 17, Mr. Chairman, there is a table labeled "Exhibit No. 
2500," whIch shows the originating tonnage of freight on the railways 
of class I on each year from 1931 to 1939. 

(The table referred to was marked "Exhibit No. 2500" and is 
inciuded in the appendix on p. 17354.) • 

Dr. P ARlIlELEE. I think the only points that need to: be made in 
connection with this exhibit are first that from 1921 to 1939 there was 
a decline of 4 percent in the total £I'eight tonnage, but that tha( 
decline was quite different as related to different groups of com
modities. There was a decline of actually 65 percent in the so-called 
1.c.l. freight, or less-than-carload package freight, the final column 
in the table. There was a· decline of 38 percent in animals and 
their products, such as livestock, which now largely moves by truck· 
there was a decline of 34 percent in products of forests, lumber and 
tinlber products; there was a decline of 20 percent in products of 
agriculture i there was a decline of less than 3 percent in the products 
of mines, which shows where the railroadS are still practically 
supreme in their particular field, and there was an increase of 
35 percent in manufactures and miscellaneous. Those are largely 
the miscellaneous classes of manufactured goods. 

A very important and significant increase. 
Dr. PARMELEE. "Exhibit No. 2501" is a chart, with supporting 

data, showing the freight traffic over the same general period in 
terms of tons originated and revenue ton-miles. 

(The chart referred to was marked "Exhibit No. 2501" and appears 
on p. 16570. The statistical data on which this chart is based are 
included in the appendix on p. 17355.) 

The same general picture is shown for passenger traffic' in the 
chart, with supporting fignres on "Revenue Passenger Miles." . 

(The chart referred to was marked "Exhibit No. 2502" and appears 
on p. 16571. The statistical data on which this chart is based are 
included in the appendix on p. 17355. 

124491--41--pt.SO-----26 
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Dr. PARMW.EE, Here, however the .pasaenger traffic showed a 
decline of a little more than one-half, and has recovered about one
third of that decline. 

"Exhibit No. 2503" on revenues per ton-mile shows the gradual 
decline in price of freight transportation on the rail roads in terms 
of average revenue per ton-mile. 

(The cnart referred to was marked "Exhibit No. 2503" and appears 
on p. 16572. The statistical data on which this chart is based are 
included in the appendix on p. 17355.) 

EXHII)lT No, 2501 

REVENUE TON-MILES 
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Dr. PAlWELEE. I want to say that this is not an exact measure, 
because the average revenue per ton-mile depends on several factors, 
one of which is the actual rate per ton-mile. However, it is an ap
proximate measure, and the committee will note the general down
ward trend. 

Mr. HrNlUCH8. That chart has been drawn in such a way as to show 
relatively small changes. It appears to be a very precipitous decline. 
Actually, you start with the post-war period of a generally high
price level, and relatively high freight rate back in 1921. You come 
down to the end of the 1930's with a rate of about 1.08 cents per ton
mile, and that declines so that through the period from 1934 to 1939 
it is in the neighborhood of 0.98 cent per ton-mile. 
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The decline is about a 10 percent decline during that period,' as 

indicated by your table. Is that correct! 
Dr. PARMF!TE!! I didn't get the years you were comparing. 
Mr. HnnuOllS. The period ;1921>-29, and the period 1934 'to 1939, 

with an unusually low point in 1937 that I suppose reflects, among 
other things, the composition of the freight loadings in 1937. 

Dr. P &RMF!T.EFI, It represents that in part. In part" the latter part 
of that year, in November and December and in March '38, there was 
an increase in certain of the freight rates. ',l'hose increases are re-

EXlIIBlT No. 2502 

REVENUE PASSENGER-MILES 
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f1ected, of course, in: 1938 and 1939 averages, but do not appear in the 
1937 average. 

Mr, HnmICHS. But in general, contrasting the late twenties and the 
period since 1934, there has been approximately a 10-percent change. 

Dr. PABMF!l.EFI, About 10 percent, roughly. . 
Mr. HnnuCHS. A 100percent change in the revenue per ton-mile. 
Dr. P AlWELEE. Yes' that is correct. 
.Mr. ~CHS. While the general price level would, of course, de

clme conSlderably more than that. 
Dr. P AlWELEE. I have some figures on the prices railroads payor 

have paid, a little later on in this same statement. 
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The passenger figures are shown in "Exhibit No. 2504." 
(The chart referred to was marked "Exhibit No. 2504" and appears 

on p. 16573. The statistical data on which this chart is based are 
included in the appendix on p. 17356.) 

Dr. PAI!1RI.EL That shows an even sharper decline in tenns of 
average revenue per passenger-mile than was the case in terms of 

JDxBmrr No. 2508 
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average revenue per ton-mile; in fact, during the last 5 years, the 
average revenue per passenger-mile has been the lowest in the history 
of the American railway. 

DIVEBIIION 01' 'DIAPFlO FROM IlAILWAT8 

Dr. PARME[.EB "Exhibit No. 2505" is a comparison in chart form 
of the trend from 1928 to 1939 of an index of general dLotribution, 
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with an index of railroad shipments. The index of distribution is 
the upper or the dotted line, while the index of rail shipments is the 
lower or heavy line. 

(The chart referred to was marked "Exhibit No. 2505" and appears 
on p. 16574. The statistical dat .. on which this chart is based are 
included in the appendix on p. 173"56.)' . , 

Dr. PARMELEE. In each case, the figure for 1928 was taken as 100 
and the entries for the remaining years were plotted on the basis :01 
that as 100. 

EXBIBlT No. 2504 
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Distribution is worked out on the basis of those commodities 
which in 1928 moved by rail, weighted according to the actual dis
tribution of traffic in 1928. The important thing from the point of 
view of the Committee, I think, is to look at the figures for 1939. 
You will notice that the entry for distribution is 85, which means 
that in 1939 actual distribution of commodities in this country that 
moved by any and all forms of transportation was 85 percent as 
great as It was in 1928. . 

The actual movement by rail in that year, 1939, was only 70 per
cent as great as it was in 1928. The difference between 85 and 7Q is 
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EXHIBIT No. 2'"0>05 
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the spread or diversion of rail traffic to other forms of transporta
tion. In other words, it is that part of the total movement of 
freight which, had the railroads carried the same percentage 'of the 
total in '39 as in '28, would ha1le gone by rail. ' 

Now, 70 is 18 percent less than 85 as a matter of percentage rela" 
tionships. That 18 is shown in a round circle 011 the chartwblch 
seems to indicate that so far as the thing can be measured at nll, 
18 percent of the traffic which since 1928 might have moved by 'rail, 
has actually been diverted and has gone to other forms of trans
portation. 

Mr. !'mE. That is a pretty general list; it covers a wide spread 
of commodities; does it noU 

Dr. PARMETEE Yes; and of course the Committee will understand 
that even in 1928 the raiIroads had lost a. good deal to other forms 
of transportation, so the 18 percent does not give the whole amount 
of loss to competitive forms, but only that portion which has, been 
lost since 1928. 

"Exhibit No. 2500" is a condensed income account of the railways 
of class I from each year after 1929 to 1939. 

(The table referred to was marked "Exhibit No. 2506" and is 
included in the apl'endix on p. 17357.) 

Mr. HrNRIOHS. Going back Dr. Parmelee, for a moment to "Ex
hibit No. 2505," you have filed with the Committee a technical memo
randum as to the way in which those various indices have been con
structed. Have you a copy for the record ¥ 

Dr. PAlIMELEE. I have it here, and if the Committee would' ,like, 
I would be glad to submit it. 

Dr. ANDERSON. It can he marked "Exhibit No. 2507." 
(The document referred to was marked "Exhibit No. 2507" and is 

on file with the Committee.) 
Dr. P AJIMELEB, That is entitled Railway Freight Traffic TrMUl8. 
Senator KINo. Would you like to have the exhibit printed, or 

would you just have it filed' 
Dr. ANDERSON. I understand it will have to have an exhibit number; 

it need not necessarily be printed, but we will take it as a file exhibit. 
Mr. HINatCHs. In connection with the figures on diversion,' there is 

a very rapid jump that occurs in 1933. From 1933 through 1938 there 
was not a very great chan~ in your diversion ratio. 

It is possible that that Increased diversion that occurred between 
1929 and 1939 was due to the relatively slow movement downward of 
freight rates during that period. The big drop occurred between 1932 
and 1933, but up to 1932, which is when general prices had been going 
down considerably, there had been only a very slight movement in 
average revenue per ton·mile. 

My first question would be, therefore, do you think that the deve1c 
opment of that spread is related to the maintenance of freight rates 
during that earlier period of depression ¥ " J 

Dr.-PARlIIELEE. I think that is rather a hard question to answer, Dr. 
Hinrichs, because the oncoming of the depression during that period 
was of course a feature which overwhelmed all other economic factors. 
Now, whether the relative level of the freight rates had anything to 
do with it, or to what extent they affected it, it is very hard to say. 

1 See "Exhibit No. 2()OIJ," appendls, p. 173GO. 
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I do know this, if I may add to that, that as the traffic was being 
gradually diverted away from the rails, the carriers naturally were 
stimulated to further reductions in their rates, which brings about the 
so-called erosion in freight rates, the nibbling away of a rate in order 
to retain or regain traffic on the rails. 

(Mr. Pike assumed the chair.) 
Mr. HnmrOHS. Those are separate problems, almost, are they not, 

the retaining and the regaining, in a very considerable measure i Busi
ness relationships and ways of doinlJ business persist from year to 
year, and will stand considerable stram before a change·over of proc
ess or of methods of doing things.is undertaken. Once that transition 
has been made, it becomes much more diflicult to induce the business· 
man to swing back to the older method, and the problem of retaining 
traffic is somewhat simpler than the problem of regaining it, wouldn't 
you agree! 

Dr. pAJWELEE. I agree thoroughly, but I would also say that the 
railroads have been trying to do both. They are trying to retain their 
traffic and in many specific cases they are also trying to regain traffic 
which they hope has been lost to them only temporarily. 

Mr. HnmrOHS. To go back to the period 1929--32, you show in your 
table that the potential traffic was cut almost in half. The index stands 
at 54. During that same period, in "Exhibit No. 2503" you show that 
the average revenue per ton-mile was 1.08 cents in 1938, and was 1.046 
cents per ton-mile in 1932; that is, there had been a reduction in the 
revenue per ton-mile of approximately 2 percent. 

Now, what were the devices that the railroads were using most 
energetically during the period 1929--1l2 to retain their share of the 
freight traffic of the country, 

Dr. PAllHELEE. There are two, I would say, in particular. One is 
this erosion of rates or the gradual reduction of rates, here and there, 
over specific routes, and on specified commodities in order to offset the 
e:fl'ect of competition, and the other is, of course, an effort to improve 
operations, particularly in the matter of speedy transportation-more 
speedy ServIce. 

I will show you figures later on which will show that during that 
period, as well as before and since, there has been a marked increase 
in the average freight transportation. . 

Mr. HnmrCHS. Would it be your impression that a net reduction in 
rates of 3 percent during that period was effective competition against 
the reduction of rates that were being offered by truckers, for 
example! 

Dr. PAJIlKET.g That average was made up probably of a great many 
larger and smaller reductions in specific cases, and It is very hard to 
generalize on the basis of an average. I would say that many reduc
tions which were made were greater than that average. 

Acting Chairman Pn<E. If there is any way to dodge over to page 
36 I thiDk we might try to do it. 

Dr. AlmERSON. Mr. Chairman, I am very thankful to you for the 
suggestion, because, as you know, we have a heavy schedule and we 
are trying to hear two witnesses a day. . 

Acting Chairman PmE. It does seem to me that the material in 
between where we have just been and page 36 or 37 is very interesting, 
but I don't think it bears quite as directly on the topic the committee 
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is working on as from page 37 on. I wonder if we might print the 
material between there In the record. 

Dr. PAlWELEE. I might then briefly refer to the exhibits which 
should be noted on each page a.nd pass on. 

(The charts referred to were marked "Exhibits Nos. 2508 to 2516" 
and appear on/po 16577-16581. The statistico.l data on which these 
charts are base are included in the appendix on pp. 17358-17361.) 

EXBIBI" No. 2508 

NET INCOME OR NET DE.FICIT AFTER FIXED CHARGES 

Seale .... millions ot dollarB 

Dr. PAJIlI[ELEE. I would like, Mr. Chairman" just a minute to call 
attention to the price figures in "Exhibit No. 2516," which are indexes 
of the price the railroads pay for the commodities they buy. We use 
May 1933 as lOO only as a matter of convenience, because we hap
pened to start our index on that date. In December 1926, the only 
previous year. for which we have. any figures, the !ndex was approx
lmately 150; It dropped to 100 In May 1933, whlch was about the 
bottom of the depression, and has since come back to approximately 
133. In other w,ords, the price has gone up about two-thirds of "the 
way it came down from 1926 to 1933. 

TREND OF EMPLOYEE COMl'ENBATION 

Dr. PARMELEE. I think some comment' should be made on "Exhibit 
No. 2517," which deals with the genero.l trend of employees, hours, 
and compensation of employees of railways in class 1. ., 

(The chart referred to was marked "Exhibit No. 2517" and appears 
on p. 16582. The statistical data on which this chart is based are in-
cluded in the appendix on p.17361.) , , 
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EXHIBIT No. 2509 

TOTAL OPERATING REVENUES, TOTAL OPERATING 
EXPENSES AND NET RAILWAY OPERATING INCOME 
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EXHlBlT No. 2510 

RATE OF RETURN 
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EXlUBlT No. 2511 

[Submitted by the AssocIation ot American Rallroads) 

'838 ANO '8'8 RA'LWAY DOLLAR CO.-PAREO 
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Eo:!lmIT No. 2513 

[Submitted b, tbe AsaOClattoll of American RailroadB] 

MAINTENANCE RATIO 

(Ratio or total Maintenance expensee to total operating revenues) 
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EXIlIIIlT No. 2514 

[Submitted by the ASSOcJatlOD of Amerleau. aullroada] 

FIVE YEAR AVERAGES COMPAREO WITH YEAR ,.,. 
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ExHIBl'l' No. 2515 

[Submitted by the A.IIaoelatlon of Ameriean Ralll'oada] 

PER CENT OF TOTAL MILEAGE OPERATED BY RECEIVERS OR TRUSTEES' 
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EXBIBrr No. 2516 

[Submitted. by the Association of Amer1C8D RaUroada] 
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Dr. P .R...".... In 1916, frior to the entry of this country into the 
warl. the average number 0 employees on this group of railroads was 
1,64"1,000. Mr. Pelley has stated, the peak of 2,WIl,000 was 
reached in 1920, which was largely a year, or at least in part a :rear, 
of Federal control or Federal guaranty. In 1921, you will notice a 
figure of 1,660,000 in round figures, with some ups and downs follow
ing in part the increases and decreases in traffic. That figure remained 
hetween 1,600,000 and 1,800,000 from 1923 to 1929, when it was still 
1,660,000. It showed a sharp drop in 1930, when the traffic also showed 
a sharp decline, another drop in 1931, another one in '32, and still an-

ExHIBIT No. 2517 

[Submitted by the A..ssoclatlOD of American Rallrowls] 

EMPLOYEES AND HOUALY COMPENSATION 
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other one in '33, when we thought it had reached the bottom of the 
depression period, 971,000. There was an increase in '34, a slight 
decrease in 1935, another increase in 1936, when a ~bsidiar:r peak 
of 1,115,000 was reached in 1937. Followin!(, however, the PreCIPItous 
drop in husiness we had in 1938, the number dropped to 939,000, a 
smaller figure than was reached even in the year 1933, with some come
back to about 988,000 in 1939. 

Acting Chairman PmE. Not quite as low in total number of hours. 
Dr. P '1IlIl!T._ I was coming to the hours in just a moment. 
Turning to the hours, it will be noticed that the hours per man per 

year very generally show a rather sharp decline over the period, from 
3,150 hours in 1916 down to around 2,500 hours in the last 4 or 5 years. 
However, between 1938 and 1939 there was a slight increase in the 
number of hours, which means more regular employment for the men, 
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some of the men going from 4 days a week t6 5 and from 5 to 6, a.nd 
things of that sort, the increase, however, not being a very large one. 

TUrning to the average compensation in the last two columns of 
the table, both on a basis of cepts per hour and dollars per employee 
per year, the story, except for the period of the temporarY' deductIOn 
ID wages from 1932 to 1935, is a story of almost steady increase, both 
aVeraO'e per hour and average per year. As a matter of record, I 
shoula: perhaps say that on February 1, 1932, the employees took a vol
untary deduction of 10 percent in their wages, and that ran, by a sud
cession of agreements between managements and men, until July 1, 
1934. On that date the deduction was changed from 10 percent to 7lh 
percent. In other words, 2% percent was restored. On January 1, 
1935, another 2% percent was restored, and on April 1, 1935, the re
maining 5 percent was restored. . ' 

I should perhaps say at this time that while that deduction did 
not apply to higher-salaried forces, most of the forces that received 
higher salaries received cuts much in excess of 10 pereent; several 
of them got 3, 4, and 5 successive cuts that in the aggregate amounted 
in some cases to as much as 50 percent. Some of those cuts have not 
yet been restored. . : 

Mr. HtNRICHB. I am not sure that I altogether understand this 
table. How is that average number of hours per employee figured i 
That is an annual average' 

Dr. PARMELEE. That IS an annual average, based on the total 
number of hours paid .for, so far as the ag!l1'egate hours are con
cerned. The average number of employees IS, of course, the aver
a~e of the midmonthcount 12 times a year, added' together' and 
dIvided by 12. That average in turn is divided into the aggregate 
of hours to get the average number of hours per employee. 

Mr. HINRICHS. But how does it get up as high as 2,500' What 
would' be full-tinJe hours! 

Dr. PARMELEE. The average number of men is probably men' in 
full-tinJe positions, which would be somewhat fewer or smaller in 
number than the total number of men employed at any time during 
the year. The number of men shown here is really what might be 
called the standard number of positions, working positions. ' 

Mr. HmRICHS. These are the number of men actually at work on 
a particular day. . 

Dr. PARMELEE. On the 15th of each month or the nearest working 
day, if that day happens to fall on a Saturday or Sunday; , 

Acting Chairman PIKE. Are any of these hours constructive hourS! 
Dr. PARHELEE. Yes; they may be; it is what is known as the 

hours paid for. 
Acting CHAIRMAN. PIKE. You say you have 8 hours paid fori on 

a a-hour run. 
Dr. PARHELEE. Why, if they operate only 3 hours and itrepaid 

for 8, the 8 go in there. . 
Mr. O'CONNELL. What is the average workweek in the industry' 

What number of hours is customary! 
Dr. PARHELEE. Forty hours, Mr. Pelley thinks. 
Mr. HmRICHS. On a full-time basis that is .2,080 hours. 
Acting Chairman PIKE. Some of it must be constructive, more 

hours paid for than hours worked. 
Dr. PARMELEE. They are, Mr. Pike. 
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Acting Chairman PIKE. Somll work 55 hours a week on the aver-
agII, 50, anyway. . 

Mr. O'(JONNELL. A 50-hour week for 50 weeks of the year would 
produCll 2,500 hours, and the average number per employee is 2,520 
in 1939. I have a little difficulty in squaring that with the 40-hour 
week. 
. Dr.· P AIIMELEE. Remember that the railroad works 7 days a week. 
That doesn't mean, of course, that the average man works 2,520, but 
I explained that this was really a count of the normal number of 
positions. 

Acting Chairman PIXE. Then the average man did not reClIive 
$1886. 

Dr. PARlIIELEB. No; it is the average I?er position, not the full-time 
positions but the normal number of posltions. A position might not 
run for the whole year, but it is the average number of positions 
Iwhich are counted on the 15th of the month. 

Dr. ANDEBBON. Mr. Parmelee, do you have any data that show by 
Retual record the full-time earnings of persons employed in railroads' 
. Dr. P ARHELEE. I think the best thing of that sort is made by the 
Railroad Retirement Board for the years 1937 to 1938. I haven't those 
figures before me, but they show the number of men who in each of 
those years reClIived pay in each of 12 months. Even that doesn't meaD 
necessarily full-time employees, but a man reClliving pay in each of 
the 12 months throughout the year comes pretty close to being a 
steady, regular, full-hme employee, and they show the earnings of 
those men. . . 

Dr. ANDERSON. Do you remember what it is' 
Dr. P ARMELEE. They come about to the $1,886 or very close to it. 
Dr. ANDEBSON. That is, the averagll compensation per employee here 

you think is about normal for a full-time employee. 
Dr. P ARMELEE. I think it is a little less than a full-time position. 

In other words, these are not quite full-time positions. 
Dr. ANDERSON. Do you remember the B. L. S.study on the earnings 

of 1,000 railroad employees' 1 

Dr. PARMEI.EJll. No; I do not think so. 
Dr. ANDERBON. I have a little break-down of it that came to my 

attention, and I remember that of the thousand employee&-I have 
forgotten his complete controls-Goodrich got 980 railroad men at 
·work in 1932 normally employed railroad workersl and for that group 
he found 38 percent of them earned less than 11'1,000 in that year, 
66 perCllDt earned less than $1,500, and 18 percent earned $1,750 or 
better. I wonder if you have any comparable figures, or figures that 
show something contrary to that for average full-time earmngs. 

Dr. P ARMELEE. I don't know of any special study that has been 
made in the industry that would compare with or parallel that. 

Dr. ANDEBSON. You would say that these average compensation 
figures per employee would give us the average, and a moment ago 
-you said it was very difficult to generalize from an average. I 
wonder what the median would look like on the same distribution. 

Dr. PARMELEE. On that I would suggest that you take the rather 
detailed studies of the Railroad Retirement Board and work out a 

J Carter Goodrlch, Barnino. and Heandar-d3 of Liv'ng or lIXJO RantDClII Bmplo"eea Dur· 
''''' 'hf Deprudo.... Burea.u ot I4bor StaUfltlcS, WasblDgtoD. D. c., 19301_ 
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median on the basis of 6-, 8-, 10-monthmenz men who worked in 
each 6 months or 8 months or 10 months of the year. My' recollec
tion-and I am not quite sure about this--is that the Railroad Re
tirement Board showed for tbe year 1937 an average for what you 
might call the 12-month men of $1,815, or about $1,800. The figure 
here is $1,781. 

Mr_ PELLEY. I am afraid the committee may have the wrong im
pression about the workweek. Of course, the railroads have made 
some efforts to spread the work as much as they can, but pretty 
generally now maintenance-of-way men are on a 5-day-week basis. 
The workweek is ordinarii! about 48 hours, but many men work as 
many as 7 days a week; think that possibly 48 hours would be 
about a normal week, or 6 days of 8 hours each, laying off on the 
seventh day. 

Acting Chairman Pnu. Do you take the whole 7 days¥ 
Mr. PEILEY. Generally 6 days a week. 
Acting Chairman PIKE. That is still above the figure. You 

wouldn't get 2,520 hours a year. 
Dr. P ARMELEE. The committee will recall that the railroads are 

not under the hour provisions of the wage and hour law. 
Mr. HINRICH8. May 1 suggest that Dr. Parmelee be allowed to 

insert in the record at this point a brief explanation of what these 
differences are ¥ Obviously there must be some explanation, partly 
the statistics technique. . . 

Dr. PAlIMELEE. What do you mean by differences! I would be 
very glad to explain how these figures are arrived at in a somewhat 
more adequatel way. . . 

Mr. HrNRIOHS. A brief interpretation of what that 2,500 figure 
really means in terms of the average hours that these men work do 
receivet.. because no explan!ttion so far seems to fully account for it. 

Dr. .t" ARMELEE. I would be very glad to do so if the committee 
would like to have that done. 

Acting Chairman PIKE. I think there should be a sort of explana
tion there. There are two or three places where there seem to be 
obvious inconsistencies in the figures as 'presented which are prob
ably not inconsistencies at all, but whICh probably need a little 
elaboration. I think it would be a very sensible thing to do. 

(Senator O'Mahoney resumed the Chair.) 

RAILROAD COSTS OF OPEllATION 

Dr. PARMELEE. "Exhibit No. 2518," shows the unit cost of operation 
to the railroads in the freight service per 1,000 revenue ton-miles, 
and in the passenger service per passenger train car-mile. 

(The chart referred to was marked "Exhibit No. 2518" and appears 
on p. 16586. The statistical data on which this chart is based are 
included in the appendix, on p. 17362.) . 

Dr. P ARMELEE. The table you will.notice ends with the year 1938, 
tile latest year for which information was available at the time this 
booklet was printed. However, knowing that the situation in 1939 
was somewhat different than in 1938, and making a special tabulation 
of some 90 percent of the rail roads-that is, railroads handling some 
90 percent of the general traffic in 1939-1 am able to present to the 

124491-U-pt. 80-26 
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committee at this time for 1939 some prelinrinary figures which are 
open to some slight possible 'Change in the future. I would like to 
read into the record the entries for 1939 on this table. Under freight 
expense total, 6.36; transportation 3.12; under passenger expense total, 
0.259; transportation, 0.124. Those lines could easily be extended on 
to correspond to these filPlres I have presented. 

Mr. HnnuOHS. In SpIte of the very substantial increase in hourly 
rates between 1932 and 1939, the transportation freight expense IS 
about the same as it was in 1933. 

Dr. PARMET,EE Slightly less than in 1933; that is right, and that has 
been brought about very largely, in my opinion, by technology, which 
is shown in some of the later exhibits in this statement. 

EXHIBIT No. 2518 

[Submitted by the Assocfation of American Rnllroads] 
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In Exhibits Nos. 2519 to 2521-A, for example, are shown certain 
freight-operating averages for the years 1921 to 1939_ 

(The charts referred to were marked "Exhibits Nos. 2519 to 2521" 
and appear onjP. 16587, 16588. The statistical data on which these 
charts are base are marked "Exhibit No. 2521-A" and are included in 
the appendix on p. 17362.) 

Dr. PAnMET-EE, These llve averages or series of averages are by no 
means all that might have been presented to the committee. They are, 
however, believed to be fairly representative and significant. They 
relate to freight-train speed in miles per hour between terminals, and 
that figure incidentally, of course, includes all delays on the road and 
... U hours spent in intermediate yards representing the actual average. 
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EXHIBrr No. 2519 

[Submitted by the Association ot American Railroads1 
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EXHIBIT No. 2520 

[Submitted by the ABloctation ot American Railroad8] 
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EXHIBIT No. 2521 

[Submitted by the AisoclattOD ot American RallroadsJ 

GROSS TON-MILES PER F"REIGHT TRAIN-HOUR 
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The CHAIRMAN. The :freight train! according to this exhibit, is mov
ing at a much faster rate than it uSec\ to move 10 years ago. 

Dr. PABMEI'.EE That is true, Mr. Chairman. That is the product, 
generally speaking, of two factors working together; one is actually 
higher speeds while in motion, and second a very great reduction in 
the amount of delay between terminals. 

The CHAmMAN. Both those factors are ·the products of technological 
. advance. 

Dr. PAlIJI[ELEE. Both of them; yes, sir. Delays, for example! may 
come about through break-downs of equipment. If you have better 
equipment and take care of it better tlirough technological methods, 
you have fewer break-downs and fewer delays. 

The CHAmMAN. Of course, the better your equipment the fewer 
your repair jobs 

Dr. PARMELEE. That is true; and if your track is in better shape that, 
too, enables you to get along with fewer delays. 

Freight cars per train, the average number of cars in the train, also 
has shown some increase. 

Net tons per train; the word "net" in that title means the revenue 
plus the nonrevenue company freight in the train but does not include 
the weight of the train. It is the tons of :freight, whether revenue
producing or non-revenue-producing. 

The CHAIRMAN. These three exhibits portray a striking fact to 
me; namely, that the general advance of freight-train speed and the 
general gam of gross ton-miles per freight train-hollr proceeded liP
ward WIthout intsrruption by reason of the depressIOn, but with 
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respect to freight cars per train, beginning in 1930, coincident with 
the depression you had I/; sudden sharp drop for 1931. and 1932. 
Freight cars per train had reached I/; peak of 48 in 1930 and a. de
pressIon low of less than 44 in 1932, but the number of freight cars 
per train ha.d been constantly lncrea.sing since. How would you ex
plain this effect of the depression upon the number of freight ca.rs 
per tra.in, while it ha.d no effect upon the technologicaladva.nce 
which is to be seen in the other two charts! 

Dr. PARMEJoEJ!l Some of these fa.ctors, Mr_ Cha.irma.n, do ha.ve as 
one of their com!;,onent elements the volume of the freight handled, 
there is no questIOn a.bout that, and the factor to which you ha.ve 
called special attention, freight cars per tra.in, does ha.ve tha.t ele
ment in it. In other words, if your freight traffic demands drop 
off very suddenly and very precIpitously as they did in 1932 and 
1933, what it mea.ns is that you. have to run a. certain number of 
trains in a.ny event, but if there isn't the freight there to handle you 
reduce the number of cars on the train and to that extent the result 
is not affected by technology, but by what is called depression. 

The CHAIRMAN. Lack of business' 
Dr. PARMEI·"" It is only, however, in times of very steep and very 

precipitous decline in traffic that that factor does play a. very large 
part, and that is very well exhibited in this cha.rt to which you ha.ve 
called a.ttention," "E'xhibit No. 21>20." Now you will notice, if you 
continue along that same line on that same chart for 1938, we had a 
rather sharp decline in traffic demand in 1938, and yet your avera.ge 
number of freight cars per tra.in continued to go up. There ap
pa.rently your operating methods, improved opera.tions, and con
tinually increasing technology, wa.a able to overcome the effect of 
the decline in traffic and your a.verage kept on going up. I wouldn't 
draw that analogy too close, but that is what a.cto8.J.ly ha.ppened in 
that yea.r. 

Now the last two columns of the supporting figures,' if I may re
turn to them for a. moment, are rather important from the operating 
ma.n's point of view, although not perhap.!! so much from the public 
point of view. A gross ton-miles-per-frelght-train-hour is the move
ment of a. gross ton-the tonnage of freIght in the train plus the 
tonnage of the train itself, excluding the locomotive a.nd tender, a. 
distance of 1 mile, and the net ton-miles per freight-train hour, 
which is the next and last column, is the movement of the total 
amount of freight in the train a. distance of 1 mile, divided by the 
number of freight-train hours. 

Now those two columns, one of which is gross and one is net, are, 
F"neralIy spea.king, the product of increased speed of movement, plus 
mcreased weight of the train, in one case the total train including 
the freight, and in the other case the freight in the train. 

The CHAIRMAN. Tha.t would indicate that the capa.city, as reflected 
gross ton- and net ton-miles, has practically doubled between 1921 
and 1940' 

Dr. PAllMELEE. That is true. 
The CIlAIlIMAN. And that, of course, is strictly technology' 

1 SPe "Exhlhlt No. 2!i20," supra, p. 16587. 
I Bee "Exblblt No. 2521-A," appeudb::, p. 17362. 
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Dr. PABMELEI!l. That is technology almost entirely, I would say 
Mr. Chairman, and I cnll YOUT attention to the fact that every one of 
these five factors shown here shows a higher or a better figure in 
1939 than in any preceding year in railway history. 

Mr. HINRICHS. Now the crews and the number of man·hours per 
train·hour change comparatively from year to year, do they not! 

Dr. PABMELEE. I don't know whether that would be true per train
hour; it would be true per trip, of course, but your train-hours may 
vary per trip from year to year. 

Mr. HmRICHS. But you would expect to find if these things had 
been plotted in terms of man-hours instead of train-hours very 
similar curves as far as continuity is concerned' 

Dr. P ABMFJI EE That would depend a little, I suppose, on whetber 
you took it in terms of number of men per train-hour, which I think 
would follow a comparatively even line, or number of man-hours 
per train-hour, where there mIght be some change. 

Mr. HINRICHS. Well, if the number of men per train-hour is about 
the same, the hour is the same whether it is for the train or the man, 
isn't it? 
~r. PARMELEE. Yes; I think you are right, as a mathematical prop-

OSItion. . 
IllECHANIZATION AND WAOE OJUNGES 

Mr. HINRICH8. Then I would like to go back to a question which I 
asked you earlier about the relationship between these technological 
changes which have been quite marked, and the changes in wages. 
I shim't attempt to quote you exactly, but in general, if I remember, 
you said that when there was an increase in wages there was a 
marked stimulation of efforts to economize in the use of labor. Now 
I would like you to look at the freight-train speed-miles per hour 
between termmals or the gross ton-miles per freight-train hour 
and just reading from the chart, at those places where there was a 
sudden improvement in technology, tell me where you think some 
wage changes occurred. 

Dr. PARMFJIoEE Well, I don't think that you can figure it out quite 
so closely as that. Your changes in employment, of course, apply 
not ouly to your transportation men but to your maintenance men as 
well maintenance of way and maintenance of equipment. You have 
thre~ large groups, large general groups of railroad employees who 
might be affected. . 

Mr. HINRlCHS. That is, with respect to transportation men as one 
of the three large groups you would be willing to say that the I?rog
ress from year to year has been remarkably steady and almost mde
pendent of any change in wage rates, either up or down. That you 
ought to be able to read from the chart, shouldn't you, Dr. Parmelee t 

Dr. PARMELEE. Yes; it is a fairly steady increase, if that is what 
you mean· yes. The trouble with most of these lines or trends is that 
there are 'so many factors involved in all of them that it is pretty 
hard to isolate anyone. I think you agree with me on that. 



CONCENTRATION OF ECONOMICPOWEB> 1659·]j 

Mr. IJINm:cHS. But there is no evidence in the chart as a. super. 
ficia.l exhibit a.t least of the relationship between wa.ge changes and 
technical cha.nges tha.t we spoke of ea.rlier I 

Dr. PAlWELlilE. Yes; I think..tha.t is true, so fa.r as this pa.rticula.r 
cha.rt is concerned, which dea.ls with one pha.se alone of ra.ilroad 
activity a.nd performance. 

Now passing on rather ha.stily--
Dr. ANDEIISON (interposing). Just one interruption, Dr. Parmelee. 

You have been over the Brookings study i 1 

Dr. PARMELEE. You mea.n the book; yes. 
Dr. ANnERSON. I would like your comment on the a.ttempt to 

measure what is called man-hour productivity in the railroa.d in
dustry last month. Indices of active wa,., ... s paid divided by index 
of physica.l volume, divided by traffic, multIplied by 100 was the 
method used. Cooperating wages have been used for this computa
tion. The index of wa!!8 cost per tra.ffic unit in '38 would have been 
38.11 instead of 82.6, so the assumption of the author is that operating 
wages could have been used as a method of computation. 

Now the other method was used, with 1923-25 used as 100. In 
'30 the index stood a.t 115; in '35 at 133; in '3'1', 143; in '38, the 
end of the series, 144. At no time during the successive years in
dicated did productivity indices drop. They moved stea.dily throu~h 
the depression; they carried out precisely the point you made ea.rher 
with respect to these charts. Now, would that be a reasonable ob
servation to make with respect to ma.n-hour productivity in the in
dustry! 

Dr. P ARHELEE. If I understand your question it is as to whether 
the productivity per man-hour has been rather steadily increasing! 

Dr. ANDEIISON. Tha.t is right. 
Dr. PARHELlilE. My a.nswer would be "Yes," but I would like to put 

in a demurrer, as the la.w'lers say, on the use of the words "pro
ductivity per man-hour." think probably Dr. Ben uses that phrase 
in the ordmary accepted meaning, which is not so much productivity 
per man-hour but output per ma.n-hour, recognizing, of course that 
the output is the joint [roduct of several factors working. tog~ther. 
not only the efficiency 0 the individual ma.n but also the efficiency of 
management, that is, orga.niza.tion, a.nd also the investment in the 
plant as a. whole. I would like to make it clea.r tha.t that is what I 

. understand by the phrase productivity per man-hour. 
"Exhibit No. 2522" appears on page 44, Mr. Chairman. 
(The chart refe~~ to was mark<;d "E~hibit 2522" a.nd appears on 

p.16592. The statIstIcal data on whICh th,S chart is based are included 
ID the appendix on p. 1'1'363. 

Dr. PARM'ET,EE, This shows a very marked increase in full conserva.
tion per unit of DlOvem.ent in both freight a.nd passenO'er service 
What interests me in this exhibit is that the gross ton mil:'age in 1939 
per ton of fuel was 17,779. That fignre doesn't mean very much at 
least to me, until I brea.k it down and 'divide that fignre by 2,000, 

1 Spurgeon Bell. Productivity, Wages, BDd National Income. Brooklnga rnstitute, 1940. 
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which is the number of pounds in a ton of fuel, from which 1 dis
cover that on the average in the freight service the railroads moved 
8.9 tons of weight 1 mile for the expenditure of 1 pound of coal, or 
its equivalent, or, carrying it down still further they moved 1 ton of 
weight 1 mile for the expenditure of 1.8 ounces of coal, a compara
ti vely sma.Il piece of coal. 

Now since there was considerable increase in that factor from 1921 
and the factor again was higher in 1939 than in any other year in 
history, I think that can be ascribed only to an increase in technology, 
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EXHIBIT No. 2522 

[SnbmItted by the Association of American RaUroadsJ 
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better locomotives, better methods of fuel handling and selection, 
and better actual consumption of the fuel in the locomotive. 

I think I can perhaps go over the next four exhibits rather quickly. 
(The charts referred to were marked "Exhibits Nos. 2523 to 2526" 

and appear on pp. 16593--16595. The statistical data on which these 
charts are based are included in the appendix on pp. 17363--17365.) 

Dr. P AR>IELEE. They reIa.te mostly to what may be called the various 
elements of waste, loss, and damage expenses. "Exhibit No. 2523" 
shows various types of expenditures to make good either a complete 
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loss of freight or damage to freight, or damage to property, baggagel 
or what not. You will notice a very marked reduction per dollar ot 
revenue in tbat factor down to 1939, which is very low. "Exhibits 
Nos. 2524 and 2525" show a very marked decline in casualty rate of 
aecidents on the raiIroads. Accidents to employees are shown in 
"Exhibit No. 2524" and to passengers in "Exhibit No. 2525." In 
connection with this latter chart, I find in the N ationaI Safety Coun
cil Bulletin for 1938 this comparison of the casualty rates for fatali
ties as between railroads, automobiles, and busses, and scheduled air 
lines. Automobiles and busses refer only to the passengers in the 

Year 

U2l 
1922 
1923 
1924 
1925 
1926 
1921 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 

2.35 
1.15 
0.92 
0.95 
0.81 
0.11 
0.73 
0·11 
0.74 
0.76 
0.73 
0.11 
0·57 
0.62 
0.66 
0.64 
0.68 
0·71 

!0.55 

ExHIBIT No. 2523 

[Submitted by the AsaoclatlOll ot American RnUl"onds] 

LOSS AND DAMAGE EXPENSES 
PER DOLLAR OF F'REIGHT REVENUE 

ee"h per dollar at fr.ipt re_ 

0 .40 .80 1.20 1.60 2.00 2.40 

! ParUolly •• tat.d. • Not rot an.Uabla. 

automobile or the bus, and, of course, the same is true of your air 
lines. 

Now1 the death rate per 100,000,000 passenger-miles in 1938 on your 
schedUled air lines was 4.5. 

The CHATRlIUN. From what table are you readin~ now' 
Dr. PARMELEB. I am giving you some figures m the record, Mr. 

Chairman, from this National Safety Council bulletin. For auto
mobiles and busses combined it was 3.9 deaths per 100,000,000 pas
senger-miles. For the steam raiIroads it was 0.36, or less than one
third of 1 for 100,000,000 passen!l"l:-miles. 

The CUADI!U.N. For what penod is this, 
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Dr. PA]!MPlI""" That was the year 1938, the latest year for which 
they have published distances; 

The CHAIRMAN. The commercial aviation companies have just fin
ished a year without any loss of life at all. 

Dr. P ARMEl·EE That is true, Mr. Chairman; we hope they will keep 
it up. 

"Exhibit No. 2526" is a genera.I bringing to~ther of these loss and 
damage and injuries to persons expense growmg out of handling of 
freight and baggage and out of casualties to employees and passengers, 

. with a showing of the extent to which that cost per dollar of revenue 
has been reduced to a comparatively low figure in 1938. Unfortu-
nately, we do not have 1939 figures on that score. 

That completes, Mr. Chairman, a very brief analysis of some of the 
exhibits shown in this statement. 

ExmBIT No. 2524 

[Submitted by the AaaOclatlOD of American RaUroads] 

CASUALTIES TO EMPLOYEES IN TRAIN, 
TRAIN-SERVICE AND NONTRAIN ACCIDENTS 
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The committee may he interested, however, in considering some of 
the actual or detailed steps taken by the railways in their mainte
nance work, in their operations, in their communications field, and 
others of their activities looking toward this increased technological 
progress, the results of which are shown quite clearly in this statement. 

DETAILS OF LABOR DISPLACEMENT BY MECHANIZATION 

Dr. ANDEBSON. Mr. Chairman, I wish to introduce at this time, as a 
file exhibit only, because of its size and character of the exhibit, a very 
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Exmurr No. 2525 
[Submitted by the Association of American naJlroads] 

CASUALTIES TO PASSENGERS ON TRAINS IN 
TRAIN AND TRAIN-SERVICE ACCIDENTS 
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EXBIBrr No. 2526 

[Submltted by the Brotherhood of RaUway Clerks] 

TOTAL LOSS AND DAMAGE AND IN.JURIES TO PERSONS 
EXPENSES PER DOLLAR or TOTAL OPERATIIM. REVENUES 

Cent. per dollar at Total Operating Revan~e. 

1., 0.6 
1.0 0.6 
0.8 0·1 
0.8 0·1 
0.8 0·1 
0·1 0·1 
0·1 0·7 
0.6 0·1 
0·1 0.6 
0·7 0·1 
0·1 0·1 
0.6 0·1 
0.6 0.6 
0.6 0.6 
0.6 0.6 
0.6 0.6 

1931 0·1 0.6 
19)8 0·1 0.6 
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important document which has been used by the railroad carriers. 
It IS a brief presented before the Railroad Carrier Industry Commit
tee, under provision of the Fair Labor Standards Act. I want to 
introduce it here because it is the most graphic portrayal I have seen, 
a detailed analysis of technological advance in the railroad industrY 
with respect to maintenance of way. Jnst to illustrate, if you will 
turn to page 8, you will see portrayed the effects of a portable power 
track nutter, displayed in the picture on page 9. 

(The document referred to was marked "Exhibit No. 2527" and is 
on file with the committee.) 

Dr. ANDERSoN. Do you want to continue the discussion, Mr. 
Parmelee¥ 

Dr. PARlIfELEE. Yes. May I say, Mr. Chairman, that this exhibit 
was filed by a trained railroad engineer, the assistant chief engineer 
of the Pennsylvania Railroad, Mr. Robert Faries, in the recent hear
ings before the Wage-Hour Industry Committee, which has now 
under consideration the matter of a mininlUm wage in the railroad 
industry. I would like to make it clear first that its presentation 
here is in no sense an effort to bring that controversy into this com
mittee, and, second, that I am not a teclmical expert and can discuss 
these in only the most general way. 

Mr. Faries produced in this exhibit before the committee a series 
of rather illustrative pictures and ststilJtics with respect to certain 
types of maintenance-of-way machinery, all of which have been in
troduced on his railroad, the Pennsylvania Railroad, in the last few 
years, and all the statistics regarding which have been carefully com
piled by him from actual tests on the railroad over a period, in some 
cases, of months, and in some cases, years. 

Now, the picture, as Mr. Anderson has said, of the portable power 
track nutter is shown on page 9 and the ststistics at the bottom of 
that page show how the mtroduction and use of that machine has 
saved or curtailed employment. . 

The CHAmMAN. Now~ of course: !'- track nutter, for the uninitiated 
who may read the recora, is a macnine which screws on the nuts' 

Dr. PARMELEE. That is right, Mr. Chairman; you got it right the 
first tinte. 

Those statistics !'t the b~ttom of page 9 are then transferred to 
page 8 and shown m gral?hlc form. So for the purpose of this very 
brief statement, perhaps If you will look at the chart on page 8 the 
picture will be shown there.' ' 

There are six upright col umns on that page, you will notice three 
sets of two each. Let us look at the first two of these tall r~d col
umns; the heading over the two is "With labor at 30 cents per hour" 
the minimum wage now statutorily effective in the railroad industry.. 
The first one states that the amount of work done by two of these 
portable power track nutters in a season's work of 160 days could be 
done by a foreman and 20 laborers. 

The CHAmHAN. That gang would be working without the 
machine' 

1 See "EmIblt No. 2G28," lDtra, p. lOG99. 
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Dr. PARlIIELEB. By hand labor. The red part of the column repre

sents the labor cost of that work by hand, The little barred figures 
at the top are the other things which go inta the figure, the llension 
cost for these men any amount of repairs on tools, and thm~ of 
that sort. You wi\l notice at the bottom, at the left, the variOUS 
items which go into that upper·part.Now, if, however, you put two 
machines to work, you then have the expenditures which are shown 
in the second column under the general head of "Machine work." 
Your labor cost, you will notice, the red part of the column, drops 
very materially. Instead of having a foreman and 20 laborers, you 
have a foreman, 2 operators, and 12 laborers, a total of 15 men as 
against 2L 

The total wage cost decreases according to the reduction in that red 
column. 

There are certain additional costs which come in because of the use 
of the machine, and those are shown above the red column in the 
second column. Some of tbese are interest on the moneys used to 
purchase the macbines, some of them are repairs on the machines! and 
some are depreciation of the machines. But the total length otthe 
two columns represents the relative cost of doing this work by hand 
or by machine. 

That there are six men displaced by the two machines is indicated 
here, and there are $628 in curtailment of total expenditures. 

Now, the machines cost, as 'shown at the top, $1,658. They will 
save $628 at 30 cents an hour during the working season of 160 dES' 
or they will pay about two·fifths of themselves in the course 0 a 
season. 

Now if the labor happened to be at a rate of 35 cents an hour 
instead of 30, the saving on these two machines, instead of $628, would 
be $1,170, whereas with labor at 40 cents an hour, the last two columns 
on the sheet, the saving would be $1,713 for the season. 

In other words, if wages were 40 cents an hourt those two machines 
would pay for themselves in the course of a single season. 

Now, Mr. Faries showed this same type of information for a large 
number of machines which I don't need to go into, but the general 
plan followed throughout was to set up tlie figures in this form, 
showing how many men would be displaced a·nd what would be the 
saving on a given machine, or a set of machines, to do a certain piece 
of work over a season. 

The CHAIlIMAN. Mr. Hinrichs suggests we might at least put this 
single chart in the record. 

Dr. ANDEllSON. I have been informed, Mr. Chairman, that we can 
have anywhere up to 10, if you choose, duplicated in the record 
There is a variety of them. . 

The CHAlRM:AN. The discussion of this particular chart would be 
mad~ m?ch more clear if this particular exhibit were in the record. 
I thmk It would be well to have it in. 

Dr. ANDERSON. That will be "Exhibit 'No. 2528." 
(The chart referred to was marked "Exhibit No. 2528" and appears 

on p. 16599.) 
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Dr. P ARMELEE. The committee will notice there are a considerable 
number of machines as to which the same general showing is made, 
Ilnd those are by no means all the machines that might have been 
sho1Vl1. 

Dr. ANDERBON. Dr. Parmelee--
Dr. PARMEI.EE (interposing). They are selected as representative. 
The CHAIRl\[AN. How many of them are there i 
Dr. PABMEI.EE. I think Mr. Faries showed here Ilbout 20, but I 

don't know that anyone can answer how many there are in the field. 
The CHAIRMAN. But in this booklet from which you were testify

ing there are about 20 charts illustrating labor displacement by 
machines of one kind or another. 

Dr. PARMEl.EE In maintenance-of-way work, only. He was testi
fying only as to the maintenance.of-way work; that is, work on 
the track. 

Mr. HnnuCHS. I don't question for a moment that the chart indi
cates quite conclusively the reasons for mechanization of this I?ar
ticular operation, but coming back to this question of this relatIOn
ship between wage rates and the introduction of machinery, this 
exhibit that you have put here is a fair illustration, I suppose, of 
that sort of a situation ~ 

Dr. PARMEI.EE Yes. 
Mr. HINRIC1I8. Now, as you portrayed it, as I see it, starting with 

that picture of labor at 30 cents an hour, there is already the possi
bility of a 33 percent return on an investment in these two machines. 
An mcrease in labor cost under those conditions does nothing more 
than increase the rate of return . 
. Next you assume a rate of 35 cents, and get essentially a 66 percent 

return on capital investment. But wouldn't you expect from this 
record to see the introduction of this machinery, even in the face of 
a return no greater than 33 percent a year on new capital investment i 

RESISTANCE TO TECHNOLOGICAL CHANGE 

Dr. PARMELEE. What you have to consider there, Dr. Hinrichs is 
always the element of human inertia working. If you have labor 
receiving a certain rate, and it has been receIving It for a certain 
time, and you have a certain number of men on your force, even 
though you might figure theoretically, as you could from a showing 
of that kind, that you could get a return of 30 or 40 percent on an 
investment in machines, you might hesitate to make a change. 

However, if you had an increase rather suddenly, and perhaps an 
enforced increase in your wage up to 35 or 40 cents (I am trying 
to keep away from this controversy) and that stimulated you to sit 
down with your pencil and refigure the whole thing, and you found 
the return was going to be 50 or 60 or 70 percent, instead of 30 or 
40, you might then overcome the inertia in your mind and the 
psychologically strong objection you have in your mind to replacing 
or displacing your men. There is always that that you have to 
consider. 

Mr. HINRICHS. You don't mean that in order to overcome the in
ertia of railroad engineers who are advocating a saving of 8 percent 
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in the total cost, it is necessary to introduce a 2O-percent wage 
increase, do you ¥ 

Dr. PARMET.EE I don't want to use that word "inertia" in a critical 
sense. I hope I won't be misunderstood on that. I meant the inertia 
in the minds of all of us when any question of change comes up. We 
have to be pretty definitely shown that the change will be an economic 
one, and that it should be made. And when you join with that the 
very natural and very proper disinclination of a railroad manager to 
displace men, he will wait a long time before he makes a change. He 
will try to avoid it if possible. . 

But if the relative saving from a given introduction of machinery 
~oes up and continues to go up, he finally gets to the point where both 
mertia and psychological dismclination are overcome, and he makes 
the change, and the point at which the change comes depends on the 
circumstance that it IS generally believed if you can get a 20-percent 
return or a little less from a given change, it is a good change. But 
that does not mean it will always be made at the 2O-percent level. 

Mr. PIKE. Isn't it true, as near as you can remember it, that an 
engineer will say, "You get your money back in 4 years," and the man
a~r will say, "Yes, but before I have had it 2 years, you will be in 
WIth another gadget that I have got to buy." 

Dr. PARMFI,EE. That may be part of the inertia. 
Mr. PIKE. I have seen it in operation. The engineer will come in 

with a carefully fi~red saving of substantial size, and if the money 
is available, whiclI IS another thing in railroad management, the thing 
would without question be introduced. Well, through long and bitter 
experience, you find that these savings on paper do not always carry 
through to the actual operation, and the manager is for that reason 
reluctant to put it in. An additional bit of evidence like this will, 
however, finally push him over the hill. 

Dr. PARMET,EE, That is true. All these factors enter into it. 
Dr. ANDElISON. Referring to the morning's testimony by Mr. Pelley 

in which he indicated a marked difference between the problems which 
the railroad industry is facing today, and those which it faced during 
the period of over-all great expanSIOn, he pointed out--mId I probed 
him a bit on it-that tlie problems had changed from one of rapid ex
pansi,on to one o~ i.ntensive struggle against the depression and against 
growmg competitlOn.' 

Now, is it your feeling that as a result of this change in the problem 
confronting the rI.ilroads, technolo~ like that mentioned here over
comes more quickly the inertia or the doubt in the minds of railroad 
managersl and that the engineer now has his way more frequently and 
more reaaily than he had in the past' 

Dr. PARHELEE. I don't know that I can answer that question in 
definite terms, because I don't know enough about it. I do know this, 
that engineers today and railway operators and managers are ex
tremely alert to possibilities, to all the possibilities of increasing and 
improving the condition of their plant and their operations. 

Un.doubtedl.YI there has been some stimulus to tllem from the de
pressIOn condItIons of the absolute need for economy which has been 
forced upon them, and there has been some stimulation because they 

'I Supra. pp. 16537, fr. 
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had to meet this competition in some way, and improve their service 
and reduce its cost. . 

The CBAnmAN. Dr. Anderson, I wonder if you would turn to page 
14 and ask the witness to make a little description of this chart also. 
It seems to be a rather striking one. 

Dr. ANnEBSON. I asked him a moment ago j this is much more 
striking than page 12. 

The CHomM'N. Would you discuss the burro crane' 
(The chart and photograph of the burro crane were ma.rked 

"EXhibits Nos. 2529 and 2529-A" and facing p. 16600. The statistical 
data on which the chart is based were marked "Exhibit No. 2529-B" 
and are included in the appendix on p. 17366.) 

Dr. P.RM"U'" Yes. The picture of that is on page 15, so I do 
not think any particular description is needed. You will notice that 
it does a number of things. It loads and unloads material, it does 
ditching, and helps out in rail laying, moving rails from place to 
place, and does a good many things during the working period aver
aging 180 days a year. The machine costs $8,023. With labor at 30 
cents per hour, the first two columns on the table show that without 
the crane the amount of work that would be done by a crane and its 
crew could be done by a foreman and 12 laborers. There would be 
very little cost of supplies, although there is a small item at the top of 
that column which represents supplies of various kinds. With the 
crane and with this investment of $8,023, the total cost is about cut 
in half. However, the labor cost is cut by three-fourths, because only 
1 man is required on the crane as an engineer and 1 laborer to help 
him, 2 men lllStead of 13. You do have an increase in certain other 
Costs, of course, the cost of operating the crane itself, fuel, djj:i .... 
tion, supplies for the machine, and so forth but even after ad· in 
all of that additional cost you still save ;.:bout one-half of the cost. 
There are 11 men displaced, a curtailment of force at the 30-cent 
rate, and of expenditures of $3,133, or about 40 percent of the capital 
cost of the crane j at 35 cents an hour, you would save about 50 percent 
of the cost of the crane, and at 40 cents an hour about 60 percent. 

Mr. PIXE. Any device like this which runa into substantial capital 
)'ou must put where there would be a good deal of work for it during 
thelear in order to justify it. Here you estimate it is going to be busy 
hal the time. 

Dr. P ARlIfFlT El!! About 9 months of the year. 
Some of these are sets of machines which cost a considerable amount 

of money, and some are single machines. 
The CHAIRMAN. Would you make any general summary of what all 

of these exhibits show' 
Dr. P ARlIfFlT-EE Mr. Robert Faries made a summary on page 49 which 

is perhaps the best place to refer you to. He brought a number of these 
machines together on a typical railroad with 1,200 miles of main 
track, and he reached a general summary and average conclusion that 
an investment of approxlD\ately $600, or $603 invested in maintenance 
of w.ay !"achinery would be .equivalent to displacing o!,e man, or, to 
put It differently, each $600 mvested would dISpense WIth the service 
of one average tnu;k laborer.. I was not going ~ugh all the details 
of the table by whIch he arrIved at that, but thl5 15 a combination of 
various exhibIts shown earlier in the statement. 
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Dr. ANDERBON. A total of 267 men would be displaced by that 

mechanization. 
Dr. P ARME' EE Yes; by this list of 12 or 13 which he has. 
The CHAIJlKAN. The second c;olumn from the end adds up to more 

than 267 men. 
Dr. ANDERBON. Are those net displacements in the second column' 
The CHAIJlKAN. The second column from the end. 
Dr. PARMEI.E1!l I think you are right, Mr. Chairman. I think he 

reduces that to the equivalent men ID terms of one man working a 
full year. You will notice he says 255 worIcing days per year on a 
5-day week basis, but in some cases these men would be working only 
60 days in the year, or 52 days in the year, or what not. 

The CHAIJlKAN. Perhaps it might be well to insert this table in the 
record. 

(The table referred to was marked "Exhibit No. 2530" and is in
cluded in the appendix on p. 17367.) 

Dr. ANDERSON. Tying our thinking now with respect to these specific 
examples of disp,lacement to y'our table 2517, "Employees, Hours, and 
Compensation,' 1 I wonder if you could give us a break-down of em
ployees, hours, and compensation with the headings that you have in 
tIiat table, based upon 'some vertical arrangement of workers or some 
classification of workers in the railroad industry which would indi
cate to us workers in the various parts of the industry 8Jld their 
proximity to technological changes. I take it that workers in 
maintenance of way are particularly close to technological changes 
indicated by this booklet. 

Dr. PARMF:T.EE Yes; that is true. 
Dr. ANDERSON. Is that so true of trainmen, for example ¥ ' 
Dr. P ARME'oEE. Maintenance-of-equipment men are also fairly close, 

and transportation men to some extent, but probably not so close. 
Mr. PIKE. Station agents and so forth hardly so. 
Dr. P ARMJ!!,EE, Crossing watchmen are affected, and men of that 

kind. They are in train operation. 
Dr. ANnERSON. Is it possible to get a break-down in such classifi

cations as you have been indicating for "Exhibit No. 2517"1 
Dr. P ARMl))' . .",. I would rather do that by taking the transporta

tion groups and showing it separatelr. for them. 
Dr. ANDERSON. Would it lie poSSIble to indicate in any specific 

manner the technological occurences, with respect to these workers' 

SUMMARY OF TECHNOLOGICAL CHANGES 

Dr. P ARMJ!!·EE I think it would be rather difficult to do that. I 
would like to do this, Mr. Chairman, if I may: read into the, rec
ord very briefly some of the things that have been done in these 
various departments of the railroads as elements of their tech
nological program. This is very much a laym8Jl's untechnical sum
mary. 

Take the maintenance of equipment-we have talked about that 
in connection with "Exhibit No. 2528". A few illustrations of the 
sorts of things that have been done and are being done in technology 

1 See "Exh1blt ~o. 2~17." appendls, p. 17361. 
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in the maintenance of equipment are: Chemical treatment at water 
supply fo~ locomotives, which has reduced the number of leaking 
flues and has also reduced the need for washing out of boilers. 
Both of those, of course, have reduced the number of men employed 
on those jobs. More recent welding processes are being used for 
stripping the equipment, for repair and replacement of parts, and 
for salvaging parts of obsolete and worn-out equipment. 

There is a greater and greater use of the oxy-acetylene and electric 
welding method for specific repair use. 

Washing and painting of equipment has been reduced by substi
tuting spraying machines for the hand brush. 

The new air brakes which have been recently developed and put 
into effect, the so-called A. B. brakes] require attention at only 36-
month intervals, whereas air brakes ot the older types required serv
icing every 18 months. This reduces the number of times over a 
given period that the brakes have to go to the shop, and of course 
the repair work in the maintenance department is reduced. 

Scheduling and routing methods are used in handling locomotives 
and cars through the shops, reducing the time spent on such jobs 
and very much stimulating and increasing the use of labor-saving 
devices. Some of the larger shops have adopted the so-called assem
bly line by which the carst when being either built or repaired, go 
throu~ on a track, as in the case of the automobile plants, and are 
movea through from job to job instead of moved from one shop to 
another. 

In the field of communications and control of trains, there have 
been very marked technological improvements. I might mention o!iIy 
the installation and development of automatic block-signal systems, 
automatic train controlJ development of interlocking plants and re
mote control, centralized traffic control (a system for manipulatin~ b) 
central control board all main-line-track switches and SIgnals ID a 
given district or even an entire division). The obvious reduction in 
force required to handle that kind of a system is very clear. 

I have presented to the committee some figures which show a very 
marked increase in fuel economy. A number of factors have contrib
uted to that, such as longer boiler tubes in the locomotives to transfer 
the heat more efficiently; improvements in the fireboxes which per
mit better draft and better combustion; the use of superheaters which 
raise the temperature of the steam and give it greater expansive force; 
the use of steam separators or so-called desaturators which reduce 
the moisture in the steam and permit easier superheating; the installa
tion of special heaters which preheat the feed water into the locomo
tive boiler; and the reduction in the dead weight of locomotives and 
of cars, which, of course, means that you can handle more weight in 
the tram at quicker speeds with roller bearings at the expenditure of 
less fuel. 

Mr. O'CONNELL. May I interrupt! Is that last improvement you 
mentioned a prospective improvement! 

Dr. P ARMELEE. A considerable amount ofthat is prospective. Then> 
has been a considerable increase in the use of aluminum and alloy steel 
in locomotives, particularly passenger locomotives, and to some extent 
in passenger cars. It is being experimented with now in connection 
with the freight cars. 
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Mr. O'CoNNELL. But it is not in very extensive use in either! 
Dr. PARMl!T.EE, Not very. There are some experimental freight cars 

now in service which are being watched and studied with care to 
decide whether the use of one type of alloy or another type, or one 
method or another method, is the better. The question of getting the 
cost down, of course, is an important question at the same time. 

In train operation, just to mention a very few, I b.ave spoken of the 
automatic block signals, interlockers

J 
and so forth. Installation of 

track scales has been quite general, 101' the automatic weighing and 
recording of weights while freight cars are in motion. Devices are 
in service which use gas, oil, and electricity for melting snow and ice 
at switches. 

A very important improvement in the yards is the so·called hump 
yard where the cars are classified onto the tracks by being taken to a 
hump and then sent down an incline by mearis of gravlty. At the 
same time, in a good man;\' of these yards they have installed so· 
called car retarders, by which men in the signal tower at a distance 
can control the movement of these cars .from the hump down onto 
the various classification tracks. A car retarder is nothing more 
than a brake applied. to the wheel of a car from the side, the 
brake mechanism being installed along the track. The brake is 
applied to the side of the car wheel as it moves, being controlled 
from a distance. The introduction of all·steel boxcars and the more 
general use of all-steel open·top cars; the practical elimination of 
wood from all of our passenger cars and a large portion of the 
freight cars has led to greater lightness and fewer repairs. 

I have spoken of the introduction of the modern A. B. automatic 
brake; wrought steel wheels in passenger service; rolled steel; the 
use of roller bearings which are being Jlut into effect on many of the 
passenger trains. On the track the drainage ·methods have been 
very much improved. There is more and better ballast j heavier 
rail is being used. The average weight of the rail per yarn is going 
up every year, it is now 94 pounds per yard as against about 87 10 
years ago. Larger and better tie plates are being used. There is 
a great lDlprovement in track fastenmg, and there Iias been a gradual 
replacement of a great many of the wooden bridges and trestles by 
either creosoting wooden structures or making permanent structures. 

Changes in organization, especially in mamtenance of way; the 
tendency is to use large mechanized gangs for maintenance-of-way 
work; instead of having a small gang scattered at different points 
over the system, or rather over the division, they have larger gangs 
antl more them more rapidly from one point to another. One thing 
that has helped in that respect is, of course, being able to move them 
rapidly by motorcars-power motorcars. 

Materials are being conserved to a greater extent than they were. 
Application of the gas torch and electric arc in the building up of 
battered rail ends gtves longer life of rail and, incidentally, better 
safety. The application of weldin~ processes in the repair of man
ganese trackwork; great increase m salvage work by which steel, 
wood, and other types of materials are brought into central points~ 
are there salvaged, in many cases parts being taken out and reusen 
for other equipment, or in other cases saved and sold as scrap, and 
reclaimed in that way. 
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In the accounting department there has been a very marked in
crease in technology. We do not hear about that, but there is a 
large reduction in the number of clerks. 

Dr. ANDERSON. Do you have the number that has been reduced' 
Would it be possible to give us a table for our file that would show 
the effect of technology on clerical workers by grade of workers, 
type of work done and displacement i 

Dr. P AIIMP!I·EPL Clerks are classified in three groups, A, B, and C, 
and I think chief clerks and then stenographers and typists; we can 
give you those classes, we will be glad to do that. 

The CHAIRMAN. The whole story resolves itself into this conclu
sion: that by reason of the teclmological advance a great deal more 
work can be performed with fewer persons. 

Dr. PARMELEE. That is exactly what is being done in the railroad 
service today, Mr. Chairman. 

The CKAIRMAN. And of course as the amount of work is increased, 
if it is increased, then more people relatively will be employed, but 
the displacement factor is always evident, and that may be overcome 
only to the degree that new or additional work of some kind or another 
is created to absorb those who are displaced. 

Dr. P ARMJ![ • .,.., You are right, I think, Mr. Chairman. I think 
there are two things we have to take into account; first, that within 
limits you can increase your traffic without the necessity of increasing 
your force, because you are increasing your technological advance all 
the time. Then there comes a point where even with the improved 
technology you have to take on more people, you need them. Mr. 
Pelley s~oke of that this morning. Now there is the other feature, 
and I think we should not omit it from our consideration, and that is 
that in installing these various machine and power devices, and so on, 
you are indirectly giving employment to men in other industries. 
Now that does not help the railway man very much, it is true. It 
doesn't help him to throw him out of a job if some man who is engaged 
in building this machinery gets a job, but to look at the picture as a 
whole that feature is involved. 

The CH.mv'N. The unemployment problem to the man who is dis
placed is just as acute and just as keen as is the competitive problem 
to the railroad which finds itself losing business to the waterways or 
to the highways. 

Dr. PARJIIELEE. Absolutely, and I don't want to give any impression 
that we don't consider that his position is a very serious one from his 
point of view, and properly so. 

Mr. HINRIOHB. Turnmg to "Exhibit No. 2530", which shows $603 
invested in machinery per man displacedhat least so far as these ex
hibits of capital invested are concerned, t e labor created in the ma
chinery is almost incidental. There is some labor that has been created 
there, but it certainly is not a very important factor insofar as these 
exhibits are concerned, it is' 

Dr. PARMET,EE. Wouldn't you say, Mr. Hinrichs, that the process 
of producing a machine is made up of labor in the last analysis' 
Everything produced, in the last analysis, is the product of labor 
somewhere in some process. 

Mr. HINRIOHB. I wouldn't grant you that this is entirely labor, 
but just for the sake of argument, let's assume that this $603 has 
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been spent entirely for machine labor. They were making the ma
chines. Labor of that sort would have averaged, would you like to 
say, 70 cents an hour, or a little more ¥ It divides more easil,Y if we 
say 60 cents an hour, it mak~ more labor for you. That 18 1,000 
hours of labor in these machines (under exaggerated conditions) 
per man-year of displaced labor. These machines have a useful life, 
I presume, of anywhere from 4 to 20 years--

TIr. PARMELEE (interposing). You can get that out of the depre
ciation rate there. 

Mr. HnnuCHS. The depreciati-on rate seemed to be relatively low, 
and to indicate a relatively long life, so that this labor is created 
in the first year and then does not recur as a matter of course. 

The CHAmvAN. Of course, 1 think both of you are right, if I may 
interrupt. There isn't any doubt that the manufacture of this burro 
crane, of which we had some testimony, is a new industry because 20 
years ago there was no such thing as a burro crane, but it is very 
likely from the picture that that burro crane was not made by hand 
labor. It was undoubtedly made by machinery, and by hand labor, 
too. 

In modern technology, we ha VI' tremendous machines that are 
needed to make machines, is that not correct ¥ 

Dr. PASMEI.EB That is correct, Mr. Chairman. I didn't mean to 
give the impression, if I did, that your labor increase in the ma
chinery-producing industry was exactly equal to the labor displaced 
on the railway. I don't mean to argue that at all; I simply pointed 
out there is that factor to be taken into account. 

The CHAIRMAN. The problem presented to Government in provid
ing appropriations to take care of the unemployed sort of demon
strates that there is a sum total of labor displacement, though un
doubtedly new industries are created and new jobs are made. By 
and large, when the whole thing is summed up, there is the total 
unemployment which the Government has to take care of under our 
present inadequate approach to the subject. 

Dr. ANDERSON. Mr. Parmelee, might I ask then the question I 
asked Mr. PeUey this morning! It appears from your own figures 
that on the upswing of business in the railroad industry, labor, the 
number of workersl did not increase at the same rate or in propor
tion to the increased volume of business, and that on the down swing 
labor displacement was also substantial, indicating that either in 
good or bad times the railroad industry seems to ha VI' come to the 
place in its technolOgical development where the number of workers 
engaged in the industry does not follow in any way with the increas
ing volume of business. 

Now, would it follow from that sort of reasoninll: that here is a 
fairly well-established industry with, rather rapId technological 
changes, which cannot, or will not, absorb an adequate number of 
workers! 

Dr. P ASKELEB. I don't know that I quite agree with your first prem
ise, Dr. Anderson. Let me put it this way and see if we are on common 
ground: We have been going through so violent a series of changes in 
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the last 10 years that it is very hard to generalize and assume that the 
same thing will go on in the future; it is true, nevertheless, that be
tween 1929 and 1937, if you follow the trend of railroad revenues 
down-I would rather use revenues than traffic because, after all, the 
revenues are what you pay your wages out of-if you follow your 
railway revenues down and then follow your total number of em
ployees down, you find. that in every year after 1929 there was a smaller 
decline in number of employees from 1929 than in revenues. 

Or, putting it differently, the decline in revenues was greater than 
the deCline in the number of employees. Now, there was one exception, 
I believe, to that general rule from 1929 to 1937. From 1937 to 1938 
to '39 the reverse was true. Your revenues went up to some extent, 
up and down both, and your employees in each case went up and down, 
up less than the revenues and came down a little more. Now that 
opens up this same controversial question which I prefer not to raise 
now as to whether this wage increase in 1937 had anything to do with 
that or not. I would rather leave that question out, but over the last 
10 years I think you can say rather generally that the number of em
ployees hasn't ~one down in the railroad industry as much as the reve
nues have declined, and the revenues after all mark the outer limits or 
boundaries of your pay' roll; they are bound to, they must do so. Now, 
whether that trend will continue as we get back onto a more normal 
and better economic level it is very difficult to say, but it is true that 
the minute you get an increase in railroad revenues you will find that 
there is an increase in the number of employees and an increase in the 
total pay roll-although not necessarily at the same rate of increase. 

Mr. HnnuCHS. We take two bites at that question. Exhibit 
No. 2517 ' showed 1,660,000 employees or more back in 1929. At the 
present time you are just under 1,000,000. Can you visualize any set 
of circumstances which within the ne~, shall we say, decade would 
produce as much employment on the raiJroads as you had back in the 
decade ending in 1929 i, 

Dr. PAlWELEm. I hope you are not going to drive me to answer 
that question, are you i . 

Mr. HnnuClIS. Well, I am not asking you to crystal-gaze, but is 
there any precedent that you know of in railroad history for an ex
pansion that would give you that level of employmenU 

Dr. P AlWELEm. I would refer ;you to Mr. Pelley's answer this morn
ing, to a question somewhat similar where he spoke of the possible in
crease to 1,250,000 or 1,300,000; something of that sort. 

Mr. H'NlIICHS. That is, the limits of emp'loyment that you have been 
talking about are limits a little above a million or a little below a mil
lion, depending upon the combination of changes in traffic, revenue, 
and technology, but the railroad industry appears now to be on a dif
ferent employment level than it was on a decade ago. 

Dr. P ARMET.EE It seems to me, Mr. Chairman, that all of these 
facts that you have been trying to bring out about technology in the 
past 10 or 15 years in a sense liear on Dr. Hinrich's question. If we 
went back to 1,600,000 or 1,700,000 in the near future, it would mean 
that either IOU would have such a tremendous increase in traffic 
whic~,woul overwhelm the effect of technology and go way beyond 

1. Appendt:r., p. 1 '1361. 
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now what seem to be the reasonable boundaries, or else that you were 
just throwing away the effect of the improvements that you have 
made. _ 

The CHAIlIMAN. Or else that.. you had overcome the competition 
from the waterways and motortrucks¥ _ 

Dr. PAR1IlELEI!I. That is what I mean when I speak of an over
whelming increase in traffic. It seems to me that question almost 
answers Itself. 

Dr. ANDERSON. Mr. Chairman, I wonder if we could ask Mr. 
Parmelee to state his conclusion on the labor question in terms not 
only of his own data on revenues and number of employees but in 
terms of the Brookings Institution data which seem to come to a 
different conclusion ¥ We would like to have a reconciliation of 
the two. 

The CHAIlIMAN. Mr. Hinrichs a moment ago wanted to take two 
bites. Your testimony is, of coul'!'eJ very interesting and most stimu
lating, Dr. Parmelee, and I thin..li: we really could stay here all 
night. Do you want him to prepare a statement! Dr. Anderson ¥ 

Dr. ANDERSON. I can see him afterward and make arrangements 
with respect to the data and see that they include Mr. Hinrich's 
two bites. . 

The CHAIRMAN. Suppose we compromise on that. 
Dr. ANDERSON. The first witness tomorrow, Mr. Chairman, is Mr. 

George Harrison, president of the Brotherhood of Railway Clerks, 
to be followed by Mr. A. F. Whitney, president of the Brotherhood 
of Railroad Trainmen. 

The CHAIlIMAN. Thank you very much. 
Dr. PARMli!T-"" May I thank you, Mr. Chairman, for your patience 

and consideration. 
The CHAIlIMAN. We all enjoyed this. The committee will stand in 

recess until 10: 30. 
(Whereupon at 5: 50 p. m. a recess was taken until 10: 30 a. m. on . 

Tuesday, April 16.) 
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Tl1ES.DAY, APRIL 16, 1940 

UNITED STATES SENATE, 
TEMPORARY NATIONAL ECONOMIC CoIl1lllITTEE, 

Washitngton, D. O. 
The committee met at 10:45 a. m., pursuant to adjournment on 

Monday, April 15, 1949~ in the Caucus Room, Senate Office Building, 
Senator JOBeph C. O'Mahoney, Wyoming, presidin~. 

Present: Senators O'Mahoney (chairman) and King; Representa
tive Williams; Messrs. Lubin)...Pike, O'Connell, and Brackett. 

Present also: William T. \;nantIand, Federal Trade Commission, 
and Dewey Anderson, Economic Consultant to the committee. 

The CllA.11tMAN. The committee will come to order. 
(Representative Williams assumed the chair.) 
.A.ctmg Chairman WILLlAM8. Do you solemnly swear that the testi

mony you shall give in this proceeding shall be the truth, the whole 
truth, and nothing but the truth, so help you Godl 

Mr. HAmusoN. I do. 

TESTIMONY OF GEORGE HARRISON, PRESIDENT, BROTHERHOOD 
OF RAnWAY CLERKS, CINCINNATI, omo 

Dr. ANDERBON. Mr. Chairman, today's witness represents railway 
labor. Mr. George Harrison is president of the Brotherhood of Rail
way Clerks and he speaks for the Brotherhoods and the Railway 
Labor Executives Association, some 20 organizations representing 
considerably in excess of 1,000,000 persons. There will be two labor 
representatives, Mr. Harrison today, and Mr. Whitney, if time 
permits. 

Mr. HAmuSON. Mr. Chairman and honorable members of the com
mittee, at the outset I should like to ex\?ress my appreciation on be
half of railway labor for the opportumty of appearing before this 
honorable committee in connectlOn with the technical advance that 
has been made in railroad trans~ortatipn and the various results 
created by that progress. I don t have a prepared statement. I 
thought perhaps the committee might get more value out of what 
I waut to say if I made a general explanation of the progress that 
has been made in the industry with particular reference to produc
!ng transportation, and for that purpose I have divided the industry 
mto four branches. The first branch that I wish to discuss is that 
ku,?wn as the train and engine service, the actual operation of the 
trams. 

16609 
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TECHNOLOGICAL ORANGE IN RAILROAD OPERATION 

Mr. HAmusoN. In that I?ortion of ra~roading, ther~ has ~een a 
tremendous improvement smce 1920 which has made It possible to 
reduce the cost of o:peration, and to improve the service to railroad 
patrons. It is the opmio.n of the workers t?at the tremendpus increase 
in the power and the design of the locomotive was respollSlble for that 
improvement. The new type locomotive, constructed of more durable 
and lasting materials, together with the increased power] has made 
it possible to haul longer trains and a greater amount of Ireight in a 
train. 

The reduction of grades affecting the track level and the elimina
tion of curves have ceen contributing factors in that direction. The 
efficiency of the locomotive has been greatly increased by' the new 
devices that have recently been applied, such as stokers, oil burners, 
power reverse gears, superheating of the water} and feed water heaters. 
The movement of the trains between the termmals has been expedited 
by the installation of the electric interlocking plantsl improved sig
naling devices, and improved dispatching in issuing ot orders beCause 
of improvement in telephone communication, repeating telegraph ma
chines and automatic printers. 

There has also been an increase in the steam pressure of the loco
motive, permitting the exertion of greater power-from about 180 
pounds 20 years ago, to 325 'pounds at the present time. 

The water and coal-carrymg facilities of the locomotive, otherwise 
referred to as the tender, have been greatly enlarged, eliminating 
operating stops heretofore necessary to take on water and coal. 

The locomotives have been equi:pped with flangers for the purpose 
of removing snow and ice in the wmtertime and bad weather, and the 
tracks have been cleared recently by the introduction and utilization of 
rotary snow plows. 

Twenty years ago most of our freight trains operated over divisions 
of approximately 100 miles in length. The locomotive was separated 
from the train at these division points, taken into the roundhouse 
and given what we call running repairs, and then ,returned to take 
out another train later on. Because of the sreat improvement in the 
d!",ign and the materials in locomotives, it IS now possible to operate 
a locomotive as much as 1,000 miles without taking it in for ordinary 
service and running repairs. The theory of automobile lubrication 
has been applied to the locomotive and that has eliminated much of 
the necessity theretofore existing for servicing the locomotive every 
100 miles. 

That gives you a general idea of the improvement in mechanical 
power. Of course, various new types of power have been introduced 
m the last 20 :years, notably the electric locomotive and the Diesel
electric s~tchmg engines, road freight engines as well as road pas
senger engmes. That has had a tremendous effect on the efficiency 
of the. p\ant .by making possible ~?lr speed, sho~r schedules, and 
the elImmatIOn of much of the auxlhary or supportm~ organization 
ordinarily required to service that character of operation. 

In the telegraph and dispatching group: the nerve center that con
trols the movement or the flow of railroaa operations, the most sub
stantial and far-reaching advance has been the installation of cen
tralized train control. It is a device located at a central office which 
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flashes signals up and down a large area of railroad track, indicating 
by electric lights when the trains can move and when they shall stop, 
and generally controlling the movement of the trains. Before the 
introduction of that tremendously efficient device we had telegraph 
operators located at stations 5 or 10 miles apart on the railroad line, 
and a dispatcher in the central office issuing orders to the operators 
located at those stations who in turn gave the orders to the members 
of the train crew. 

In that connection, the telephone has been utilized for the purpose 
of increasing the efficiency of operation. Oftentimes members of the 
train crew will stop at a telephone that is provided out in the country 
along the right of way, call up the dispatcher and get their orders,and 
then will set ahead for quite a distance devices known as manual block 
signaling devices. That, too, has had its effect upon the efficiency of 
the movement of trains over the railroad. 

In the yards where cars are switched, there has been introduced what 
we call the hum)? lard. The hump is what the name would seem to 
imply; it is a hil. They utilize a large mallet type locomotive to 
push the cars to the top of the hill and then by gravlty they run down 
onto the various branch tracks where they are controlled by what we 
call a car-retarding device. It is a mechauical contrivance that puta 
pressure on the inSIde flange of the car wheels by exp8Jlsion between 
tracks and is operated electrically by telegraphers in a tower on top 
of the hump. That device has greatly improved the breaking up of 
the trains, classifying the cars mto several units of trains, and has 
resulted in the displacement of a large number of workers. 

In addition there have been m8JlY consolidations of terDlinal oper
ations, where two or more railroads agree to combine their termmal 
operations. That has expedited the movement of freight through the 
consolidated unit and has displaced a large number of men. Like~ 
in passenger-train operation between given points, two or more rail
roads have pooled their operations, thereby permitting reduction in the 
number of trains operating between those particular points, with the 
release of a large amount of equipment and personnel. 

Of course, there have been qUIte a few changes in the office work 
ordinarily h8Jldled by the dispatching and telegraphing forces, but 
there has been no great mechanical improvement m that direction out 
on the line of railroad. There has been in another branch of service 
to which I shaH call attention just a little later in my testimony. 

lI£EClIANIZATION IN SHOP SERVICE 

Mr. IIARRISON. Leaving that branch of the industry and going to 
what we would call the garage or the shop service, where the mechanics 
maintain and build the rolhng stock, both locomotives and cars, we 
think the greatest advance in that direction has been the new type of 
machinery that has been installed in the shops. 

In that connection I would call attention to the multiple planer 
whem they can now dress 15 or 20 locomotive side rods at one oper
ation while 20 years ago they could only machine one locomotive side 
rod, and they have applied the principle underlying the huge planer 
to the drill presses, tapping machines, and threading machines. They 
have introduced mechanical forging machines where locomotives and 
car parts made out of steel and wrought iron can be heated and put 
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into a machine "..'!uipped with dies. They were all forged by hand 20 
years ago with httle exception. 

The introduction of the steel car and the combination steel-wood 
car, has resulted, of course, in the elimination of much maintenance 
and has increased the life of the vehicle or the unit tremendously. 

Many of the steel cars are made of rust-resisting steel, and this has 
eliminated much of the servicing and painting and also prolonged the 
life of the car. 

The new-type locomotive, as I have indicated, requires less servicing 
and lasts longer, and consequently it needs less servicing in the shops. 

Our mechanical craft representatives say that the most substantial 
change in that direction has been the advance in the treating of the 
water used in the locomotive boiler, eliminating much of the scale 
and corrosion formerly occurring on the tubes and the lining of 
the boiler, and the introduction of roller bearings, together with the 
new type of lubrication, as I mentioned a moment ago. 

That represents in a general way the progress made in the shops. 
Now, along the line of railroad, what we call the ri~ht-of-way or 

the maintenance-of-way department, we are of the opmion that the 
greatest advance in that d,rection has been the introduction of the 
laO-pound, 39-foot rail in substitution for lighter weights and 
shorter lengths, assisted with rock ballast in place of cinder and other 
types of ballast, and treated railroad ties. 

There are no exact figures available on the life of a treated tie· we 
have not had enough eX'perience to learn what that is. From the best 
information we think It is about 21 years as compared to a period 
of 7 or 8 years for an untreated wood tie. 

In the last 20 years there has been a tremendous shift from the 
untreated wood tie to the treated wood tie. When we reflect there 
are about 3,000 ties to every mile gf track, we get some idea of the 
tremendous effect of the treated tie upon the maintenance of the right
of-way, and all that that implies in the way of expense and labor. 

Likewise the introduction of electric crossing signaling devices has 
had the effect on the movement of trains as well as' employment of 
labor. 

The elimination of grade crossings has displaced crossing watch
men. Then at operating points alon~ the road, automatic water fa
cilities have been introducedl operatmg on the same theory as our 
automatic refrigeration. It IS controlled by the level of the water 
in the tank. In the old days, we had the pumper, operating a steam 
engine, pumping water out of the wells into the tank. The coal chute 
facilities and cinder pits have also been greatly inlproved. 

In the old daf-l, the coal was elevated on a trestle. Now it is 
conveyed mechamcally to the coal chute. The cinders were formerly 
taken out of theJ'it by hand, and now are taken out by hopper con
veyors and loade into the car at the same operation. 

The tool introduced in the maintenance-of-way work, or the 
servicing of the track, that represents the greatest progress might 
be said to be the ballast cleaning machine, which eliminates cinders 
and dirt anli other substances that get into the ballast and make it 
mushy. ' 

Every so o'ften, ballast has to be cleaned, and that material re
moved in order to have a proper foundation under your track. 
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In the old days, when there 'Was a low joint in a track where the 

track comes together, the pounding of the drivers ot the locomotive 
on that joint would cause the end of it to wear down, and we would 
be required to remove that piece of trackl cut it off with a hand hack 
saw, drill several holes in it, and replace It. . 

Now we have several types of welding machines, and we just 
dress it up and weld a piece on it, and the Joint is as good as it ever 
was. ThIS has eliminated a huge amount of labor and has meant 
a saving of a large amount of material. 

We have'weed-burning machines that clear the right of way. We 
have ditching machines that dig the ditches alongside the railroad 
tracks so the water will run off and create proper drainage. We 
have air-tamping machines that tamp the ballast between the ties. 
That was done by hand 20 years ago. We now have air-operated 
drills and mechanical equipment to load and uuload ties and rails. 
That has represented a tremendous increase in efficiency, together 
with elinlination of a large amount of personnel. 

Turning now to my own branch of the service, which is the clerical 
branch, there has been tremendous progress made in that field by 
the introduction of almost every type of office equipment device: the 
typewriter, the calculating machine, the key punching machine, the 
bookkeeping machine, all of which have brought about the unifica
tion of the work at a central point. 

The machine could not be utilized under the old method. When 
the machine was introduced it. was necessary to centralize the work, 
and so the work has been removed from many offices along the 
railroad line and consolidated and centralized' in, ordinarily, the 
headquarters or general office building of the railroad. 

The consolidation of railroads has represented a tremendous ad
vance in the elimination of personnel, and made possible the intro
duction of machinery. We cannot give you any precise figures that 
could be relied upon as to the cost of that machmery or the displace
ment of the labor, because there are so many contributing elements 
and in1lue.tices; but the displacement has been tremendous. I shall 
give 'you some exact figures on the number of employment oppor
tunities that have been eliminated as a result of the great progress 
that has been made in the industry. 

Along with the utilization of all of these now mechanical devices 
to which I have referred, there has been a tremendous increase in the 
efficiency of the average worker. Our employment is pretty much 
stabilized because of the rules and regulations in the union. con
tracts, and as our men grow older in the service, of course, they 
become more efficient in the performance of their several tasks. 
With the machine and the man I w~uld say that there has been 
a tremendous advance in the railroad industry in the way of uti
lizing the new devices that have developed over that period of 20 
years. So that you.may have some general information on the industry 
m addition to what Dr. Parmelee presented yesterday-he put in the 
record a large number of exhibits and I don't wish to duplicate them 
because I can agree with most of them and the few that I find I 
am in conflict with him about I shall take up individually if the 
committee will permit-there are some matters on which he did 
not give statistical information that I thought might perhaps be of 
value to the committee. So if I may be permitted at this time I 
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would like to introduce Exhibit 2531, showing the outstanding par 
value of the stocks and bonds of the industry, so that you might 
have an idea of the general interest of the public, their stake, as one 
would put it, in this great railroad transportation industry. 

Acting Chairman WILLlAMS. It may be admitted. . 
(The table referred to was marked "Exhibit No. 2531" and is 

included in the appendix on p. 17367.) 
Mr. HAmusON. There are outstanding at par value $8,148,602,000 

of stocks and $9,934,666
j
OOO of bonds, or a total outstanding capital 

in the hands of the pub ic of $18,000,000,000. . 
Mr. P,KE. This eliminates intercompany ownership! 
Mr. HARRISON. Yes; it eliminates intercompany holdings. This 

is the stock and bonds in the hands of the general public. 
Mr. PmE. And includes receivership roads! 
Mr. HARRISON. Yes; it does. The 1938 figure reflects a slight re

duction in the bonds. You will notice there is probably some ad
justment there as a result of that, but very slight. 

I would like to introduce Exhibit No. 2532, Investment in Road 
and Equipment, Class I Railways and their Lessor Compauies. 

Acting Chairman WILLIAMS. Let me inquire as to all of these ex-, 
hibits that you offer. The source of the figures presented by the 
exhibit is given on the exhibit! 

Mr. HARRISON. Yes; on the exhibit. 
Acting Chairman WILLlAMs. As to all of them! 
Mr. IiARRIsON. The source is an accepted authority, the Interstate 

Commerce Commission, in the instance shown on the exhibit. 
Acting Chairman WILLlAMs. It may be received. 
(The table referred to was marked "Exhibit No. 2532" and is 

included in the appendix on p. 17368.) 

RAILWAY EXPENDITURES FOR NEW LINES AND EXTENSIONS 

Mr. IiARRISON. The exhibit now before us indicates the expendi
tures of all class I railways and their lessor companies for new lines 
and extensions, by years from 1921 to 1938. In the second column 
is shown the expenditures for additions and betterments by years, 
1921 to 1938, totaling $9,649,385,414. That might be said to repre
sent the gross investment that was made by the railroads through 
that period of 19 years for technological improvements. There is 
credited against that approximately $4,500,000 for property retired, 
but the fact remains that about $9,500,000,000 was expended for the 
purchase of better facilities to carry on transportation, and under the 
accountin~ rules of the Commission they are lumped under the gen
eral headmg of expenditures for additions and betterments. 

Mr.O'CONNELL. May I ask a question there! Comparing the two 
charts, the second one indicates a total net investment of over 
$5,000,000,000 during this period, and the other indicates an increase 
in total capital outstanding of only about a billion dollars over this 
period. Would that indicate that most of that $5,000,000 000 was 
financed out of earnings1 depreciation reserves, and that sort 'of thing 
rather than new capital' 

Mr. IiARRISON. That is true. It is the view of railroad labor with 
which our railroad management friends don't agree, that prior to 
1921 there was a large volume of water in that capital and some of 
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it has been squeezed out by this process, by putting in and plowing 
back the earnmgs. . . 

Mr. PIKE. It might be interesting there, if you have Rll:Y idea, M~. 
Harrison, what the market value of that $18,000,000,000 18. I don t 
think it is in the exhibit. 

Mr. lLumISON. No.. . 
Mr. PIKE. I wonder what the present estimate is. 
Mr. lIAmusoN. I don't know what today's figure would be, but my 

recollection is that it is just about one·half of that total-you could 
buy it on the market for that. 

Mr. PIKE. A round amount of $10,000,000,000, probably •. 
Mr.lIAmusoN. Yes. 
Acting Chairman WILLIAMS. That would represent in round num

bers the value of the bonds outstanding. 
Mr. lLumISON. And the stock. 
Acting Chairman W ILLIAMS. Half would represent just about the 

value of the bonds. 
Mr. HARRIsoN. I beg your pardon. I didn't understand your 

question. 
Acting Chairman WILLIAM8. The market value today would just 

about represent the value, I assume, that is, the par value of the 
bonds outstanding. 

Mr. 1IAmn:B0N. That is right. I didn't understand the question; 
I am sorry. 

I should like to introduce an exhibit showing the number and 
tractive effort of steam locomotives by years, '21 ·to '38. 

Acting Chairman WILLlAM8. It may be received. 
(The table referred to was marked "Exhibit No. 2533" and is in

cluded in the appendix onp. 17368.) 
Dr. LUBIN. For the purpose of the record will you explain just 

what is meant by tractive effort i 
Mr. lLumISON. That is a very involved matter. I looked it up 

last night because I didn't know myself. . . 
According to the method used by the I. C. C., the tractive effort of 

a locomotive is determined by taking the diameter of the cylinder 
squared, multiply it by the length m inches of the stroke of the 
pl8ton, multiply it by 85 percent of the boiler pressure per square 
Inch and diVlde by the number of inches in the diameter of a driv
ing wheel, and that gives you the tractive effort exerted at the rim 
of the driving wheel. 

Acting Chairman WILLIAMS. In plain words does that mean the 
engine power i . 

Mr. HARRISON. It means the pulling l.'0wer of the locomotive; yes. 
A:cting Chairman WILLIAM8. It sinlply means the power of the 

engme. 
Mr. HARRISON. That is right, the pulling power of the locomotive. 
Mr. O'CoNNELL. I note by this exhibit that the number of loco

motives during the period decreased from 64,000 to 42,000, and the 
average tractive effort increased from 36,OOO-plus to 49,000-plus. 
poes that increase necessarily represent technological inlprovement 
In the locomotive or is it in part expla.ined by a retirement of 
locomotives with a lower-than-average tractive effort i 

Mr. HARR!sON. There is a combination of elements in these figures, 
Senator. 
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Mr. O'CoNNELL. Thank you. 
Mr. lIAmusoN. Many of the smalIer types of locomotives have been 

retired, and of course a number of new and powerful locomotives have 
been introduced. What the exact figure would show in segregating 
the two elements I don't know, but there are today 42,000, as you Jloint 
out, against 64,000 locomotives, with a much larger tractive effort, 
13,000 pounds. 

Mr. PIKE. Mr. Harrison, Mr. Parmelee yesterday had a few figures 
on about the same thing only he carried it forward 1 more year, and 
it shows that the tractive power in 1939 was slightly larger than the 
total tractive power in 1916.1 As I remember it, in '16 it was 2,030,-
614,416, and in 1939 it was 2,153,000,000. There was a slight increase 
in total tractive power or tractive effort, whichever is the proper term. 

Dr. A.NnEBSON. The total tractive power does not appear in the 
exhibit. 

Mr. PIKE. But you can get it by multiplying the two, and it slightly 
increased for the period. 

Mr. HAmuSON. Yes; Dr. Parmelee used 1916. That is a ·very 
favorite--

Mr. PIKE (interposing). It would show a slight decrease from '21, 
which was 2,398,891,315. . 

Mr. HARRISON. That is true. Since the coming of the depression at 
the end of '29, you see, there has been an increase from 44,000 average 
to 49,000, recoguizing, of course, the influence of the two elements of 
obsolescence and improved type of machinery. 

Mr. PIKE. A combination of the two. 
Mr. HAmuSON. Yes. 
I should like to introduce "Exhibit No. 2534," which is very much 

the same as "Exhibit No. 2533," but dividing the types of locomotives 
as between passenger and freight. It shows relatively the same change 
as indicated b'y the previous exhibit. 

Acting Chamnan WILLIAM8. This may be received, and I may say 
without repeating, that all these exhibits offered may be received for 
the record. 

(The table referred to was marked "Exhibit No. 2534" and is 
included in the appendix on p. 17369.) 

INCRE"AEI> EFPICIENcr OF BNOINEs 

Mr. lIAmusoN. The next exhibit discloses the amount of fuel con
sumed in freight and passenger service, commencing with the year 
1921, calCl!lated on.l,OOO gross ton-miles freight servtce, and the pas
senger-tram car-mile. 

The table referred to was marked ''Exhibit No. 2535" and is included 
in the appendix on p. 17369.) 

Mr. HARRIsoN. In 1921, the exhibit discloses, it required 162 pounds 
of coal to move 1,000 gross tons of freight 1 mile-that is, freight and 
8Cl.uipment-and it required 17.7 pounds of coal per passenger car
mlle. In 1939, in the freight service, it had declined to 112 pounds, or 
pxactly 50 pounds per 1,000 ton-miles, and for every passenger car 
moving 1 mile it had declined about 3 pounds. I haven't calculated 
the gross effect of that saving on tonnage of coal and coal miners, but 

I See "Esblbit No. 2403," appeudls:, p. 17351. 
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it is tremendons. It results from better utilization of fuel, better 
fireboxes, better combustion, better utilization of the equipment and 
fuel by the firemen and the engineer to a greater degree of efficiency in 
operation. 

The next exhibit indicates the number of passenger and freight ca.rs 
installed and retired, and it shows pretty much the same story as the 
locomotive exhibit discloses, retirement of light, small-capacity equip
ment and the substitution of large, heavier-capacity cars. 

(The table referred -to was marked "Exhibit No. 2536" and is in
cluded in the appendix on p. 17370.) 

Mr. fuRRISON. The average of these cars in freight service is dis
closed by the following exhibit. 

(The table referred to is marked "Exhibit No. 2537" and is in
cluded in the appendix on p. 17370.) 

Mr. fuRRISON. In 1921 the average tonnage of the freight car was 
42.5, and in 1938 it had increased to 49.4 tons. That has had a tre
mendons effect, of course, in releasing equipment and personnel and 
improving the efficiency of operation. 

Mr. PIKE. On that I would like to ask you a. question which may be 
way off your beat, but I notice in recent years the freight-car capacity 
was, say, 100,000 pounds, load limit, 121,000 pounds. I don't know 
when that came in, but it seems to be fairly recent. What is the prac. 
tical capacity of that 100,000.pound car! What do they load it to ¥ 

Mr. fuRRISON. Oh, taking the general type of freight, it is in
frequent that we get the capacity of the car. 

Mr. PIKE. It is usually the bulk! .. 
Mr. lliRRISON. Generally we get about half the car capacity. Now 

there are figures available; I suppose Dr. Parmelee could tell you the 
average load. 

Dr. J. H. PAlIMELEE (Bureau of Railway Economics, Association of 
American Railroads, Washington, D. C.). The average carload last 
year was 36.5 tons, the average carload of carload traffic, which is 
about three·fourths of the average capacity of the car, and that is 
the highest average, by the way, that has ever been attained in the 
railroad industry. 

Mr. fuRRISON. Taking all traffic, less than carload as well as car· 
load, what does it run ! 

Dr. P Alll\[ELEE. That we have lIO figures on. The average load 
of 1. c. 1. cars is around five. 

Mr. PIKE. Isn't it almost always true except in handling products 
of mines that the bulk of the freight rather than the weight willlimi.t 
what a car can carry! 

Dr. P AllJI[ELEE. Oh, I think so; in bulk movement or in bulk loading 
you practically load to capacity at all times. 

Arr. PIKE. So if you gave the car capacity in cubic feet rather than 
pounds it would perhaps be a more accurate index for general freight' 

~r. PARMELEE. Really, I don't know what the answer is to that 
subject. 

Mr. PIKE. Well, I shouldn't have brought it up. 
Mr. HARRISON. I don't think so, because a railroad car is like any 

o~her struc~ure; if you overload it, it will break down. The capacity 
of the car IS generally rated from the diameter of the axle on which 
the load rests. A 5* by 9 by 8 journal is an 80,000·capacity car, and 

124491--41--pt.a6----28 
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a 5% by 10 journal is a 100,000-capacity car. This is a little side line. 
'l used to work in the shops myself, but it has been so long ago. 

Dr. ANDEB80N. With respect to "Exhibit No. 2537," is there any 
noticeable acceleration in rate of increase of average capacity from '21 
on i Is there anything to indicate that that movement is mcreasing 
as technological change increases' 

Mr. lIARRrBoN. Yes; the general policy being followed by the rail
road is to retire the small-capacity car, because most of those cars &.re 

of the old wooden type, you see. The newer--type cars are of larger 
capacity and of steel construction. I would say there has been a 
very rapid abandonment of the lightweight wooden, low-capacity car 
and the substitution of the combmation steel-wood and all-steel car 
of larger capacity. That is one place where we and our railroad 
management friends disagree. Railroad labor believes that we are 
headed in the wrong directIOn, that we ought to put small, lightweight, 
more frequent units of operation in service to meet this new trans
portation problem. The railroads for the last 20 years have gone to 
the slow, large, heavy equipment, and it is just not flexible enough to 
meet present-day transportation needs, and therefore we are losing 
in the race of com~etition. We don't wish to substitute our judgment 
for theirs. I don t know who is right; but as men who do the work, 
that is our opinion about it. 

Dr. ANDEIlSON. Well, they are motivated by meeting competition, ac
cording to the testimony yesterday. Why wouldn't they see this as 
preferable i 

SPEED OF RAILROAD TRANSPORTATION 

Mr. 1lAruus0N. Well, I don't want to be critical, I don't kuow that 
I have the answer to it, but if you take it for what it might be worth, 
we still have today managing and directing the operations of the 
railroads officials who came in 20 years agol and they were schooled 
in this heavy power age and theYl'ust can t be convinced that this 
new idea about it is the solution. s I say, we who do the work be
lieve it is, and on that question it perhaps IS of some importance here 
to say that through the period of the depression when the volume of 
traffic declined, it was very clear you couldn't operate these heavier 
types of equipment economically, consequently you held the freight 
until enough accumulated to make the tonnage that would permit the 
operation of this heavy, expensive equipment. Therefore we have 
a tremendous delay in servIcing the public! all in order to get the 
proper tonnaAll to start the train on its destmation. 

Mr. PIKE. You can't generalize too thoroughly on that, can you' 
Mr. lLulllISON. No; you can't AIlneralize too thoroughly on it, but 

if you will look at Dr. Parmelee's exhibit of yesterday showing the 
increased speed of trains between terminals, you will see how hopeless 
we are in that race. 

Mr. PIKE. About eleven-something to sixteen-something. 
Mr. HARRISON. On the average, 16 miles between terminals. Of 

course, that doesn't mean from the time we got the shipment until 
we delivered it. My recollection of that figure is that it is about 
5 or 6 miles an hour from the time we get it until the time we turn it 
over at destination. Now, that is caused by many of these elements, 
not entirely so. 
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Mr. PxXE. Of course, in that ·yeu have to take products of mines 

that make up so much of the bulk of the railroads, and usually there 
isn't any terrific hurry to get it to destination. 

Mr. lIAmuSON. Yes; but the products of mines generally move 
pretty rapidly. Take the ore trams up in the iron range; an engine 
will take 135 of those ore cars at the mine, and they are down that 
hill before you can say "Jack Robinson." It moves in a hurry be
cause it is high grade, very remunerative traffic. Generally there 
is a boat in that needs a particular tYJl6 of ore for the mill or needs 
a particular type of ore to mix with other types of ore that the 
mill needs, and It moves pretty much on schedule. 

I don't want to be misunderstood in trying to substitute my judg
ment for the operating management of the roads, but that is our 
view as workers, and tliis is our day to tell our story, and it goes for 
what it is worth, I guess. 

I should like to submit "Exhibit No. 2538." 
(The table referred to was marked "Exhibit No. 2538" and is in

cluded in the appendix on p. 17371.) 
Mr. lLuuusON. The next table gives expenditures for small tools 

and supplies and machines by Class I railroads from 1910 to 1938. 
(The table referred to was marked "Exhibit No. 2539" and is in

cluded in the appendix on p. 17371.) 
Mr. HAlUUSON. You will note prIor to 1919 the expenditures aver

aged about $4,000,000 a year and then jumped up about 2% times, 
to around $11,000,000. During that period, 1920 to 1929, $110,000,-
000 was spent for small tools and supplies and $63,000,000 for road
way machines. That represents "the equipment" around the shops 
and on section~1 servicing the tracks and the rolling stock. 

I want to call your attention to "Exhibit No. 2540." 
Dr. ANDEIISON. One moment first; with respect to "Exhibit No. 

2539," you have presented here just money figures. I presume an 
adjustment for ",rice changes would accentuate this increase for ma-
chmery, would It noU " 

Mr. HAlUUSON. Well, I presume if prices declined there would be 
a larger number of units purchased. On the other hand, if prices 
increased I presume a lesser number of units would be purchased. 

Dr. ANDEIISON. Have you made the adjustment for price changes' 
Mr. lIAmuSON. No; this represents actual dollars" spent. I don't 

know anythin~ about what the influence might be if we considered 
changes m price levels, but the real influence in these figures is the 
ability of the railroad to buy. Just like the avera!!6 individual, if 
you have lots of money it doesn't matter if you spen'(i more. If you 
are poverty-stricken you pull up a notch and spend less. 

Mr. O'CoNNELL. I notIce, in the exhibit to which Dr. Anderson 
just referred, the relative decline in the thirties in the purchase of 
small units and supplies is substantially greater than for roadway 
machines. Are roadway machines, generally speaking, labor-saving 
machines¥ 

Mr. HARRISON. Yes; they save a tremendous amount of labor. 
Mr. O'CoNNELL. That would explain to an extent at least the fact 

that in that area the decline was not great. 
Mr. lIAmuSON. I think perhaps that is true. The machinery in

troduced along the right-of-way for maintaining the section has had 
a tremendous effect in displacing labor. 
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On that point, I have an exhibit used in the wage-and-hour hear
ing which gives the effect of mechanizing a typical railroad. 

Mr. pIJ[E. We had that yesterday afternoon and that is in the 
record. 

Senator Knm. There seems to be a relation, if I properly interpret 
"Exhibit No. 2539," between the eXp'enditure for small tools and 
supplies and for roadway machines, If you run down those two col
umns; indeed, there seems to be a larger expenditure for roadway 
machines in 1935 or 1934-

Mr. HAmnsoN. Yes; that is true, Senator, although the relationship 
did disappear to a large extent in some of the latter years. Of course, 
there are a number of elements that influence that. The maintenance 
engineer submits his recommendations for the purchase of machinery; 
maybe he can talk a little faster than the mechanical engineer in 
charge of the shops; maybe he will get the authority and the other 
fellow won't. There are a hundred and one influences there; maybe 
one man is a little better salesman than the other and he can sell his 
machine. 

Dr. ANDEBSON. It would appear, Mr. Harrison, following Senator 
King's remark) and Mr. Pelley's statement yesterday, that the problems 
of the railroad are now problems of meetmg severe competition, that 
since 1931 the relationshIp between small tools and supplies and road 
machines has changed as compared with the earlier years to a point 
where now about the same amount, with one or two exceptions, is 
spent for road machines as for small tools and supplies. 

Mr. lIAmu:SON. That is right. 
Dr. ANDEBSON. Would that indicate a relatively greater dependence 

upon road machines, which are labor-displacing, than upon small tools 
and supplies, which are labor-saving! 

Mr. HARRlSON. Well, I think perhaps the greatest opportunity for 
economies does lie in the utilization of maintenance-of-way' ma
chinery rather than in the small tools and supplies. 

Senator KINo. I presume that the cost of maintaining the road 
in good shape varies from year to year, does it not! 

Mr. HARRlSON. Well, there are a number of factors there, Senator; 
the volume of traffic, the financial ability of the particular railroad 
company, and the type of roadway and the territory. You take the 
low mountain country and the damp country-there are a lot of in
fluences there. 

I have some figures indicating in a general way the variations in 
that connection, and I shall come to them in a later exhibit. 

Senator KINO. My observation is that the situation is much like 
that of a man with an automobile; he uses the machine as long as he 
possibly can, as long ItS the Automobile rend.ers rather effective serv
ICe, and then he all at once buys a new machine. So the expenditures 
for railroad track and improvements will not have a uniform curve. 

Mr. HARRlSON . No. You take some of the railroads that are in 
good financial shape, and if you took a look at their right-of-way, 
they have heavy 130-pound steel) good rock ballast, their bridges 
and buildings are all painted, an<1 they look in good shape. 

On some other railroads that lire one jump ahead of the sheriff, 
if they are about to go. bankrupt, th~ir track is very rough, the 
ballast iRe bad, the buildmgs look as If they had been ahandoned. 
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But, generally speaking, they d~ keep the track in very good shape 
and in very safe conditlOn. 

Mr. PIKE. You will note, thou~h. Mr. Harrison) that once they 
get safely into the arms of the sherIff, they begin to ouild up. 

Senator KING. The)' do i 
Mr. PIlrE. Almost 8lways. 
Mr. HARBIBON. Well, what happens ~nerally, as we have observed 

it, is this: when they cease paying the mterest on their bonds, during 
the period of trusteeship or receIvership, they spend their money to 
improve their physical property. 

Mr. PurE. That is exactly what I had in mind. 
Mr. HARBISON. If you look at a road that is in receivership or 

trusteeship, a road that is making money above operating expenses, 
you will see a railroad in good shape physically. That, of course, 
mcreases the equity of the security holder generally. That repre
sented the new stock which in the old days was floated in place of 
the stock that had been washed out in receivership, but the Com
mission has changed that. 

"Exhibit No. 2540" covers the total number of employees, total 
number of hours worked, and total compensation for class I carriers. 

(The table referred to was marked "Exhibit No. 2540" and is 
included in the appendix on p. 17372.) 

DECLINE IN JOB OPPORTUNITIES 

Mr. IlAmusON. This table discloses that in 1920 we had 2,220,832 
full opportunity jobs, while today, or in 1939, last year, we. only 
had 987,943. 

Acting Chairman WILLIAMS. Will you explain what you mean by 
full oPfI!!nity jobs i 

Mr. SON. Under the regulations of the Interstate Commerce 
Commission, in reporting the number of employees to the Commis
sion you are required to report the number of Jobs that are consid· 
ered regular jobs tl,at are m existence at the middle of the month, 
excluding part·time or seasonal workers. 

These are presumed to be regular, steady jobs, eliminating all 
part-time or seasonal workers. At the middle of the month the num
ber of jobs are counted on every railroad in the country) and the 
regular jobs are segregated, and that number is reportee! as full
opportunity jobs at the middle of the month. 

Now, we take those reports for the 12 months, add them together, 
and divide them by 12, and that gives us the average number through 
the year which is the number used in this exhibit. 

Senator KING. It is sort of a weighted average! 
Mr. HARBISON. It is a weighted average of full opportunity jobs. 

It excludes the seasonal and part-time jobs. 
Senator KING. The sum total would bring your total-if you 

included your seasonal and part· time jobs-slightly above the 2,220,-
832, would it not! 

Mr. HARRISON. Yes. In 1939 full.opportunity jobs in the service 
of class I railroads numbered 987,943, while tl,ere were actually 
employed during that year 1,325,973 different persons. The differ
ence is accounted for by seasonal and part-time workers, replace-



16622 CONCENTRA'.rION OF EOONOMIC POWER 

ments for deaths, retirements, resignations, and dismissals, which 
run about 5 percent a year. .. 

Acting Chairman WILLlAHS. You have an excluslOn at the head~g 
of that exhihit. Does that mean that those who are engaged In 
terminal facilities such as switching, and so forth, are not included! 

Mr. HAmusoN. No; they are not included because the figures for 
those companies for the earlier years are not comparable. In some 
years the Commission included switching and terminal companies 
m their condensed reports, and in other years included only Class I 
rwoads, excluding the switching and terminal companies. Thus 
in order to have a comparable basis clear back to 1920 it was necessary 
to exclude the switching and terminal companies. 

Now, the switching-I can r've you the figures, if you wish it-
Senator KING (interposing . That is, the number of employees 

in the switching and termina companies. That number should be 
added, of course I 

Mr. HAmuSON. In 1938, Senator, for class I switching and tllrmi
nal companie&--that is, companies having operating revenue of a 
million dollars, or more-37,457 persons received compensation dur
ing the year, of which number 25,025 worked 12 months, or at some 
time during each of the 12 months so you might add 25,000 more to 
the full opportunity figure, and that would mclude switching and 
terminal companies of class I railroads. 

Acting Chairman WILLIAHS. As a matter of keeping the record 
straight do you have it for 1939! 

Mr. ~SON. No; the figures for '39 for switching and termi
nal companies I do not have available right now, but I can get the 
figures for you. 

Senator KING. They are substantially the same as you gave, I 
suppose! 

Mr. HARRIBON. I think it would be within 4 or 5 percent at the 
outside; for this purpose, I imagine you could take the same figure. 

Dr. ANDERSON. Now, Mr. Harrison, reverting for a moment to the 
full-opportunity definition just given, would you regard that defini
tion of the number of employees engaged in the railroad industry for 
anyone of these years as a suitable base to use in calculating average 
wages or return for employees! 

Mr. HARRIBON. No; that would be in our judgment a very mislead
ing basis, a very improper basis. Mr. Parmelee and I have quarreled 
about that for a long time. I notice in one of Mr. Parmelee's ex
hibits 1 he uses the same employment figures as I have, which are, 
as I say, the full-opportunity jobs, and they total about 400,000 less 
than the number of persons actually employed in the industry at one 
time or another throughout the year. 

Now, he divides the full-opportunity jobs into the total amount of 
money paid the 1,300,000 persons, every dollar paid in compensation, 
so you have a distorted average annual wage of $1,886, as he shows, for 
the year 1939. 

Now, if you will take the total money paid in wages, which he 
shows as being $1,863,503,000, and divide it by the 1,325,000 persons 
who actually got part of it at one time or another throughout tlie year, 
you will get a much different figure than $1,886. 

1 See "Exhibit No. 2517," appendlz:, p. 17361. 
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I can give you some very illuminating information on that from the 

official report of the Railroad Retirement Board for.1939, and 1 refer 
to page 152. 

In 1938 there were 1,325,973 persons who received compensation from 
class 1 railroads. 

Dr. ANDERSON. Different persons I 
Mr. IlAmusON. Different individuals. There were 132,770 who re

ceived $50 or less throughout the year. In the wage group of $1,500 or 
more, there were approximately 600,000 persons. . 

Dr. ANDERSON. What was its rangel 
Mr. IIAmusoN. From $1,500 to $3,000 would be thll range-600,OOO 

persons. 
Dr. ANDEBSON. What would be the average compensation' 
Mr. IIAmusoN. Somewhere between $1,300 and $1,400. 
Senator KING. You mean, of that 600,000' 
Mr. IIAmusoN. No; of the 1,300,000. Between $1,300 and $1,400. 
Dr. ANDERSON. Well, if 1 understood Dr. Parmelee correctly yes-

terday, he said that as he recalled, from the same source, the average 
pay for 12-month men in 1937 was about $1,650. 

Mr HAIIBISON . Yes; that is true. 
No~, I have the figure for 1938 from the same source-Railroad 

Retirement Board. There were 803,884 persons who worked some 
time during each of the 12 months of that year. They represented 
60.6 percent of the total persons receiving compensation during the 
year. The average earnings of this group was $1 824-

Dr. ANDERSON. Would that average indicate the average earnings 
of railroad workers generally I .. 

Mr. IIAmusoN. No; far from it. 
Dr. ANDERSON. That is, could we assume that $1,800 was available 

to the average railroad worker as the annual earnings I 
Mr. lLumiSON. Far from it· far from it. 
Senator KING. Would not the average earninll" of those employees 

who worked full time reach those figures or perhaps exceed them i 
Mr. HARRISON. No, Senator KinO". 
Mr. PIXE. How would this calcu!ation go, Mr. Harrison' I figure 

that the average earnings for full-time employees (I will explain the 
basis, if you wish) would run about $1,550. 

Mr. HARR!SON. I don't know; 1 don't think it will run that high. 
Mr. PIXE. These figures show 2,520 hours a year, full time. At 

40 hours, that is 2,060 hours a year, which is 62.5 percent of the 
average year shown. Now, take that percentage of the average earn
in~ shown gives you about $1,550. 

Mr. HARRISON. That may represent a rough approach to it; 1 
don't think it is that high. We have a tremendously large number of 
men in the low-wage hracket; as you perhaps recall there were ap
proximately 85,000 getting less than 40 cents an hour, regular workers. 

Mr. PiKE. A good many of those are part-time, on maintenance, 
seasonally, are tliey not' 

.Mr. HA~RiSC?N. ~o; 1 have distributed it here by months. If you 
WIsh, I WIll gIve It to the committee. Of the total of 1 325 973 per
sons, 74 percent worked more than 6 months during th~ y~ar 1938 
Perhaps right here 1 might say this: the avera"ae hourly wage, ob: 
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tained by taking the total number of hours and dividing it into total 
compensation, is 73.1 cents per hour. .. 
If you will refer to "Exhibit No. 2540," 1 you will notIce that between 

1920 and '29, employment declined 12 points, approximately 400,000 

jobs. . b Tak Since that time there has been a loss of about 700,000 )0 s. -
ing the year 1933 which represented the depth of the depression, 
there were about 971,000 jobs. In 1938 employment fell to 929,OQO 
jobs, the lowest lavel in the history of the industry, or a period of 50 
years. 

Of course, that was caused by two elements: the general decline 
in the level of traffic and the technological advances. 

Senator KINo. When you speak of technological advance, IOU re
fer, I suppose, to the competition by water and other means 0 tmns
portation1 

Mr. HAmuSON. No, I was referring particularly in that connection 
to the substitution of machinery, and consolidation within our own 
industry. Of course we have lost a tremendous l?"rcentage of our 
traffic to other modes of transportation, and that IS a technological 
development in the field of transportatIon. I think it accounts for 
about 180,000 of our jobs. 

OLAIISIFIOATION OF EMPLOYEES 

Mr. HAmusoN. The next exhibit shows a distribution of employ
ment by major divisions as classified by the Commission, showing 
the decline over a period of years; the 1921 figure, 1,695,000, is taken 
as the base of this table. In 1939 there were 987,000 jobs. 

(The table referred to was marked "Exhibit No. 2541" and is in
cluded in the appendix on p. 17373-17374.) 

Dr. ANDERSON. I would like to ask a question with respect to 
"Exhibit No. 2541." Is this distribution into six classes, or five 
classes with two subgroups, the way in which occupational data are 
available in the railroad industry' 

Mr. HAmuSON. That is the way the Commission has inst.mcted the 
railroads to divide the information on compensation and wases. 

Dr. ANDERSON • Now, does this represent a vertical di vislOn of 
skill or compensation Y 

Mr. HAmuSON. No, this shows the employment opportunities at 
the middle of the month for each of the major groups, and the pur
pose of the exhibit is to show how the various groups of employees 
took the impact of the recession in business, and the technological 
advance. 

Dr. AND~l!l' But would there be a rough c.orrespondence be
tween the diVlSlOns I to VI, and levels of labor ID the industry as 
indicated by earnings! 

Mr. HAmuSON. No; there has been a very much smaller displace
ment of executives, officials, and staff assistants on a percentage 
basis. That is the most regularized group so far as employment and 
wages are concerned. They took the least impact. 

:I. Appendix, p. 17872. 
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There is always a place to put the executive to work. When you 

have to retrench, he genera1J~ gets one of the jobs of the classified 
service, and the classified servIce takes the impact. 

Now there was a dual effect in maintenance of way and structures. 
Your ability to keep house, as one would put it, is baseil on the railrqad 
earnings. In times of financial stringency the maintenance-of-way 
workers have to take the impact of retrenchment, and the same with 
maintenance of equipment and stores. When the railroad has to 
meet bond interest and the amount in the till is rather low, they will 
shut the shops and layoff the shop men, SO they take the impact of 
the financial difficulty. 

On the other hand, if you have business and have to move trains, 
the engineers, firemen, conductors, and switchmen have to work, be
cause they are moving the traffic. When the traffic is not there, of 
course they do not work. There is elasticity in the maintenance of 
equipment and way forces which permits a more violent squeezing; 
as one would put it, of employment. 

Senator Knm. The element of safety runs through these lists, does 
it not, so that it is vital that you shall maintain a high degree of 
safety! 

Mr. HAmuSON. Always, Senator King. The railroads try to main
tain an absolutely' safe operation, even though they have to borrow 
the money to do It when they cannot afford it. 

Senator KING. And the record for safety, it seems to me, from the 
figures brought to my attention, are most excellent. The accidents 
to passen/!:"rs in the operation of railroads have been very few. 

Mr. BAl!RISON. We think we are operatin~ the finest kind of trans
portation and the safest in the world. That IS what we think about it. 

Dr. ANDElISON. One more question with respect to that tahle, Mr. 
Barrison. Do you have any figures on wages and salaries paid to 
the various groups here represented' Take, for example, the first 
group of officials, executives, and staff assistants. There were 15,000 
of them in '21, and 11,745 in 1939. Is it possible to know the total 
salaries paid that group that year as compared with the total wages 
paid ,the maintenance men, for example' 

Mr. HAmuSON. Well, may I file that! I have the information. 
Dr. ANDEl!SON. If it is possible, Mr. Barrison, to file for available 

years the information on earnings corresponding to these levels, we 
could then compare the ability of these various ~oups to hear the 
impact in various years, as determined by available income. 

Mr. ILuu<rsoN. All right, sir J I will be glad to give it to you. You 
want it on the basis shown in ' Exhibit No. 2541'" 

Dr. ANDERsoN. Yes. We will reserve the next exhibit number 
for that information. 

(The document referred to was subsequently submitted, marked 
"Exhibit No. 2542," and is included in the appendix on pp. 17874-
17375.) 

Mr. HAmuSON. The next exhibit discloses the average hourly earn
ings over a period from 1920 to 1938, indicating the average rate was 
71.1 cents per hour. 

(The chart referred to was marked "Exhibit No. 2543," and is in. 
cluded in the appendix on p. 17376.) 
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D18TBIBUTION OF 1lAILR0AD REVENUE 

Mr. HAmusoN. The next exhibit shows the operating revenues; that 
is, the amount of money that the railroads took in for furnishing 
tra,nsportation to the public. The revenue declined f~om $6,178,000,000 
in 1920 to $3,995,000,000 In 1939, or 35.3 perc.ent, w~lle the compen~· 
tion of the workers declined 49.4 percent, mdicat10g a more rapId 
elimination of labor than the decline in business, based on dollars of 
revenue, would have required. 

(The table referred to was marked "Exhihit No. 2544" and is in· 
eluded in the appendix on p. 17376.) 

Mr. HAmuSON. That is the result of tecimological improvements in 
the industry and the utilization of less labor to earn the dollar of 
revenue. 

The next exhibit shows the distribution of the revenue taken in by 
the class I railroads from 1920 to 1939. I should call to your atten· 
tion the fact that in 1920 labor received 55.4 cents out of each dollar 
taken in, while in 1939 it received only 44.4 cents. Fuel cost 10.9 
cents of every dollar in 1920, and that had declined to 6.3 cents in 1938. 
Net railwa'l operating income, which is the amount left after the 
expenses 0 running the railroad are paid, and before interest and 
dividends are taken out, represented 0.3 percent in 1920, and in 1930 
it represented 14.7 percent, 10dicating the shift in the share of produc
tion.:. to which I called your attention earlier, from labor to capital. 

(The table referred to was marked "Exhibit No. 2545" and is in· 
cluded in the appendix on p. 17377.) 

Dr. ANDElISON. In most of the testimonr, thus far you have used a 
base of 1920. Now, in "Exhibit No. 2545, ' the sharpest increase you 
have is from 0.3 percent in 1920 to 11 percent in 1921. Is 1920 a 
reasonable basis for indices' 

Mr. HAmuSON. Well, I think it has some complications that YOIl 
mi~ht very weil question. We use it because that is the first year of 
prIvate operation. The railroads were returned to their private 
owners on MarciI 1, 1920. There was a period of 6 months that fol
lowed under Government guarantee. For the purposes of net railroad 
operating income, perhaps it is not a fair basis. 
. I would take 1921 for that basis, which might be 9.uestioned con
sidered too conservative, because there was a wage cut m effect during 
thatlear. They got 10.9 cents out of every dollar in 1921, as com
part; to 14.7 cents out of every dollar in 1939 in net railway operat-
1Og1Ocome. 

That picture is there. It is questionable as to using--
Dr. ANoERSON (interposing). Should we consider the whole table 

with that same thought in mind, that the change-over from Gov
ernment guarantees In 1920-21, when the railroads took possession 
of their properties again, set factors to work which made 1920 and 
1921 unsuitable for comparison purposes' 

Mr. HAmuSON. No; I would not want to make that general ad
mission. There are some elements that in 1920 would be unfair, 
and other elements where it would be fair. I would not want to 
make that general admission, not because of what is happening here, 
but because of the fellow I might have to meet a year from now on 
that issue. [Laughter.] 
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"Exhibit No. 2546" shows operatin~ revenue per employee in our 

service, and hours of compensation, mdicating the efficiency of the 
w~ dollar. 

(The table referred to is marked "Exhibit No. 2546" and is included 
in the appendix on p. 17378.) 

Mr. HAmuSON. Let us take 1921, now, in "Exhibit No. 2546." It 
shows the efficiency of the wage dollarJ and we can take 1921 to 
avoid the 1920 condition. For every aollar paid the workers in 
1921 they produced gross revenue for the railroad company of $1.99. 
That is shown in the second last column opposite the year 1921. In 
1939 for every dollar paid in wages to the workers they produced 
revenue for the corporation of $2.14 an increase of 15 cents; in 
other words, it became more profitabie to employ labor over that 
period of time, to the extent of 15 cents for every dollar expended 
for wa~es. Expressed differently, the output per worker increased 
tremenaously and the number of workers declined. The result of 
their labor became more profitable to the owners of the industry 
by 15 percent over the period. 

Exhibit No. 2547 diScloses freight revenues per revenue ton-mile. 
That indicates the amount that we collected on the average from the 
public. 

Dr. LUBlN. May I interrupt at that poinU Would you state the 
figures on operatmg revenue per employee per hour of service for 
1920 and 1939. Average hourly earnm.,as were very close in these 
2 years, so that in terms of what the worker was getting for the 
service renaered, I think the comparison between 1920 and 1939 
would be fairer than between 1921 and '39, since wages were cut 
in 1921. 

Mr. IlARRISON. I think you are ri~ht about it. 
"Exhibit No. 2546" discloses that m 1920, for every dollar expended 

for wages the worker produced $1.68 in revenue for the corporation, 
or a profit of 68 cents on every dollar he received. In 1939, for every 
dollar paid the worker, he produced $2.14 for his employer, a profit 
of $1.14. 

Senator KINO. Is that in the net earnings of the railroad i -
Mr. HAmuSON. No; the amount taken in Senator. 
Senator KINo. But the net earnings of the railrpad did not show 

that disparity i 
Mr. HAmuSON. The net profit i 
Senator KINo. Yes. 
Mr. HAmuSON. No; generalll' speaking the net profit of the rail

roads has been in bad shape. However, it has become increasingly 
profitable to employ the worker; he gets a constantly lesser share of 
the joint effort of management and capital and the worker as I 
showed in "Exhibit No. 2545." In 19201abor got 55.4 cents ·out of 
every dollar, while in 1939 it received only 44.4 cents. Capital got 
0.3 percent of every dollar in the year 1920 while in '39 it got 14.7 
cents, but I agree with you, Senator, in dollars, as a whole, the in-
dustry of course has been suffering very badly. . 
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"Exhibit No. 2547" shows freight revenues per ton-mile, represent
ing the amount we collected from the public for the transportation 
of freight. You will n~te a decline frol!l 1.052 ce!,ts i;n ~920. to .974 
cents in 1939 for mOVIng 1 ton of freIght 1 mile, mdICatmg the 
general inIprovement in the efficiency of the plant and the ability 
of the plant to pass on to the public part of the savings. 

(The chart referred to was marked "Exhibit No. 2547" and ap
pears below. The statistical data on which this chart is based are 
mcluded in the appendix on p. 17378.) 

ExmBrr No. 2547 
[Submitted by the Brotherhood of RallW8.7 ClerkB] 
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Mr. IlAIuuSON. The wages to move a ton of freight 1 mile in 1920 

were 0.897 cent, while in 1939 that had declined to 0.559 cent, indi
cating labor's proportion of what was taken in. Out of 0.974 cent 
for every ton of freight moved 1 mile, labor got 0.559, or a little bit 
more than half. That is graphically displayed in the accompanying 
chart. 

Senator KINo. Of course the improvement of the trackage and so on 
would dinIinish the cost of moving the freight. 

Mr. JLuuus.oN. There is a joint element there, Senator-personnel, 
increased effiCIency of the average man, better plant, better supervision, 
consolidations, and elimination of waste, and a number of other ele
ments. Capital had its part, management had its part, and labor had 
its part. 

Dr. ANnERSON. Mr. Hamson, is there any trend noticeable in this 
connection that might indicate either acceleration or the reverse' 

Mr. IlAIuuSON. No; I think that that is the general avenue we are 
traveling. 

I think the unit price to the public is goin~ down constantly, and the 
share that labor gets out of the industry IS constantly declining. I 
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don't see any hope for a reversal ~f that so long as present conditions 
prevail. But on the other hand I see a very serious condition for our 
country, for our people, if we don't find some way to check it, and I 
take it that is the purpose of this hearing. I want to say something 
about it before I quit, if the committee will permit. 

INCREASE OF LABOR PRODUCTIVITY 

Mr. HARRISON. Exhibits Nos. 2548 to 2565 represent a series of ex
hibits disclosing the productivity of the workers measured by the miles 
of track operated and the compensation paid. I offer the first 12 of 
the series for the record. . 

(The tables and charts referred to were marked "Exhibits Nos. 2548 
to 2559" and are included in the appendix on pp. 17379-17387.) 

Mr. HAmuSON. Briefly, in 1920 an average of 5.4 workers was re
quired for every mile of track operated, while in 1938 only an aver
age of 2.4 workers was required. In 1920, wages per mile of track 
operated were $9,756; in 1938 they were only about one-half, or $4,437. 
The changes are graphically disclosed on Exhibit No. 2549. 

Exhibit No. 2550 shows the change in the revenue freight ton
miles by thousands. I would simply point out that in 1920 there were 
410,306,210\000 revenue freight ton-miles as against 333,OOO,OOO,000-odd 
in 1939, a <lecline of 19 points, while the number of revenue ton-miles 
handled by each employee went up from 202,000 to 337,0001 or an in
crease of 66 percent. For every dollar of compensation paId in 1920, 
111.4 revenue tons were handled 1 mile. 

In 1939 that had increased to 138.9 tons for every dollar paid in 
wages, or an increase of 60 percent in efficiency. 

"Exhibits Nos. 2551 to 2558" show pretty much the same general 
story, and I will not consume the time of the committee to comment 
unless some member of the committee may wish it. 

"Exhibit No. 2560" now comes to the crux of my problem before 
this committee. . 

(The table referred to was marked "Exhibit No. 2560" and is 
included in the appendix on p. 17388.) 

Mr. HAmusoN. This exhibit discloses the loss in employment op
portunities caused by the great increase in the productive efficiency 
of the plant and l?ersonneI. We have coined a measure called a 
traffic unit, which IS described at the bottom of exhibit 2560. In 
the first column is average receipts per passenger-mile. In 1921 that 
was 3.086 cents. The average receipts for each freight ton-mile were 
1.275 cents. The ratio of passenger revenue to freight revenue was 
2: 4. Adjusting the passenger miles and increasing the freight miles 
to get the proper equation, you will find that we have a new balance 
of traffic units for each of the years shown, in the far riaht-hand 
column. In 1921 it was 396,390,000. Bearin ... in mind the tr~ffic unit 
as the base of determining the productive ~cienc;r of the plant and 
the persol]nel, we go to the next exhibit and we disclose the number 
!Jf eml?loyment opportunities destroyed by this tremendous increase 
m effiCiency. 
. (The t.able referred to was marked "Exhibit No. 2561" and ie 
mcluded III the appendix on p. 17388.) 

. ~1:r. lIARRISON. ~n 1922 we ha~ lost 218,000 employment opportu
mhes because of mcreased effiCiency. In other words, if we had 
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remained stationary and handled the same amount of traffic uni~ in 
1922 that we handled in 1921 we would have had 218,846 more jobs 
than we did have, so following that down to the year 1939 !'8 com
pared with the year 1921, we are short because of technologIcal. ad
vance in our industry-and I say that in a broad sense--626,426 jobs. 
Expressed differently, if the efficiency of the plant and the personnel 
had remained constant over that period of 19 years we would have 
63 percent more employment opportunities today in the railroad 
industry than we do have. That tells you the story as to what has 
happened to employmentr-622,426 jobs have been destroyed in this 
industry over that period of time. 

Mr. PIKE. I don't quite get all of it, Mr. Harrison. This includes 
as near as I get it both increase in efficiency and decrease in traffic. 

Mr. IIAmuSON • No. This only covers the increase in efficiency. I 
have taken the actual traffic for each year and I have translated that 
into traffic units, which is the productive unit, and if the efficiency 
had remained constant we would have 622,426 more jobs today. 

Mr. PIKE. Oh, that second column says the 1921 rate of efficiency 
rather than the 1921 rate of traffic. 

Mr. IIAmuSON. That is right. 
Senator KOiG. When you speak of efficiency as you have used it, 

do you refer solely and exclusively to the efficiency of the individual, 
Or the efficiency as it may be translated to and incorporated in better 
machinery, better track~, improved facilities¥ Would you call that 
part of the efficiency which has produced the figures whIch you have 
just given! 

Mr. IIAmuSON. That is true, Senator. We have a more efficient 
human individual, a more efficient tool, and more efficient supervision. 
All of the elements combined have produced the destruction of 622,000 
jobs. 

Senator KING. A person who is technically more efficient manifests 
better results in the work he does, the track is better, the engine is 
better, so that the efficiency of the individual is manifested ill the 
increased efficiency of the tools. 

Mr. HAmuSON. That is right. You see, the individual is working 
under supervision with the machinery and the tools that management 
furnishes, and all of those elements, Senator, enter into it. 

Senator KING. They are all integrated. 
Mr. HARBIBON. I want to make it clear that railroad labor is willing 

to recognize that capital has made it possible to use the new type of 
tool and has furnished the opportunity for employment directly to that 
extent. Management has Improved supervision, and labor individ
ually has increased its ability, and has utilized these new implements 
for greater production. 

Senator KING. As far as my observation is concerned, I think there 
has been greater cooperation by and large in the railroad operations 
from the head down to the humblest man working than in many of the 
industries. . 

Mr. HARRlSON. Thank you. We feel that we have made a heroic 
effort, all of us, all elements. 

Senator KING. I think the railroad employee deserves the gratitude 
of the American people for cooperation in making the railroad system 
serviceable to the public. 

(Senator King resumed the chair.) 
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UNEMPLOYMENT INVARlOUS LABOR ClIIOUPS 

Mr. HARRISON. The following tables, "Exhibits Nos. 2562 to 2568," 
distribute the impact of that unemployment to the various major 
occupational groups. 

(The tables referred to were marked "Exhibits Nos. 2562 to 2568" 
and are included in the appendix on p. 17389--17395.) 

Mr. HAR1IISON. "ExhibIt No. 2568' has to do with an analysis of 
that same element of joh destruction through increased efficiency in 
the train and engine service, the men that actually move the trains. 
You will note over there in the next to last column on the right we are 
short 73,502 jobs, engineers, firemen, switchmen, brakemen, con
ductors, all because of the ability of the force to move a greater 
amount of freight than they did in the year 1921. 

The traffic units per locomotive mile in 1921 were 269, which in
creased to 297 in 1939. The average number of locomotive miles for 
each employee engaged went up from 4,941 in 1921 to 5,322 in 1939. 
It would have required an increase of 35 percent in existing personnel 
to bring us back to the same employment level for engmeers, fire
men, conductors, trainmen, and switcbmen, that existed in 1921. 

That concludes my statistical information and I want to make a 
few observations on the general problem, if I may be permitted. 

Acting Chairman KING. Proceed. The committee will be glad to 
hear you. 

Mr. ILuuusoN. Our industry has, of course, been beset by all the 
elements of the depression, together with the development of other 
modes of transportation and discriminstolJ" Federal policy in that 
direction. Our competitors have been aided directly and indirectlv 
by the Government, and it has been a terrific struggle for men and 
management. We are trying to correct that. The Government not. 
ouly has handicapped us and given our opponent an advantage, but 
has gone into husiness directly in opposition to us through the parcel 
post, the waterways and barge lines, and of course private enterprise 
cannot meet that situation very successfully. The railroad workers 
have paid the penalty through the loss of their opportunity to live. 
That, together with the effect of the depression and the financial dif
ficu�ties of corporations, has made it a very sorry, hopeless victure for 
railroad labor. As you can see by the statistical informatIOn I have 
put in, we have only about half the full employment opportunities 
today that we had 20 years ago. I hope that trend can be reversed, 
but to the extent that unemployment exists it is our general national 
problem, and the people of this country, if I might interpret their 
views, are looking to the Members of Congress and to the administra
tion to do something about it. We have not had since 1933, so far as 
employment is concerned, much improvement. We are s~ending 
huge Federal sums, the public debt IS $45,000,000;000, and Linking 
persons are beginning to worry about that. Just Where are we going' 
If we reflect on what has taken 'place in other countries throughout 
the world, we see that the desIre for liberty and freedom is not 
sufficiently strong to resist the human urge to stay alive. In many 
instances the people have traded that valuable asset and heritage 
because of the need to keep alive. We can talk all we want to! my 
good friends, about our democratic political and social institutIons, 
but we have got to solve this problem of unemployment. If we don't, 
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it is going to wreck us, and with us, democracy. I am not an alarmist 
and I don't wave a red flag very frequently; I try to be realistic about 
it. I think there has been a constant shifting of too lar~e a per
centage of the results of industry to the people who own mdustry; 
not enou~h has been put into the pockets of the people of the country 
to sustam our great industrial machine. That has to be halted. 
Capital can't dry up the sources that create it. Labor was prior to 
capital which represents nothing but the surplus of someone's labor 
of the day before. As Abraham Lincoln said years ago, it has nothing 
in it of living substance, it is only handy to do some things that we 
have to do. Unless we can profitably employ labor, the whole struc
ture is going to fall. 

Our remedy for the situation is a constant shifting, to a reason
able point, of the proceeds of industry to those who sustain it, with 
a progressive shortening of the hours-always admitting, of course, 
that we must p'ass on to the public a share of the improved efficiency. 
We in the raIlroad industry think the time has long since passed 
when we ought to work as much as 56 hours a week in a' good many 
instances and 48 hours generally for regular employment oppor
tunities. Nationally, under the wages-and-hours law, we have re
ducer the hours to 42 and ultimately to 40. Our industry is still 
working 48. We have been trying to get through Congress a 6-hour 
law, but so far the Senators and Congressmen have indicated that 
tlrey don't think the time has arrived to enact that kind of legisla
tion. I have been before the committees of Congress repeatedly, 
urging some solution of this problem. When we realize that we are 
confronted with consolidations that will undoubtedly diminish em
ployment, it is a pretty hopeless looking picture for the man who 
has spent his lifetime iD the railroad industry. For a large share 

. of these people it means the destruction of their entire investment, 
because they are in specialized service; they cannot find employment 
elsewhere, even if there were jobs available. The locomotIve engi
neer can't run a locomotive any place except on a railroad. There 
are a few around some sawmills and a few of the mines, but if you 
put them all together they wouldn't mean very much. 

I hope that this Congress will make a genuine attack on this prob
lem and reduce the hours in the railroad industry and give these 
people who have been squeezed out of the industry by these several 
elements an opportunity to come back in. A genume attack, I hope, 
will be made on the whole thing in the way of shortening hours. 
By the utilization of these new methods and machines, we have out
stripped our ability to provide work. 

I lJDagine if there weren't enough bread to go around in this 
cOlmtry, we would pass a law taking control of the bread, and dis
tribute it so everybody would have bread. Well, when you talk 
about people having bread and no jobs, you are talking about giving 
and taking away, because under our system in order to have bread 
you must have a job. There isn't any other way to get bread except 
to go out and steal it, borrow it, or inherit it, but most of us poor 
devils, who have to work for a living, have only that means of sus
taining ourselves and our families, and if you don't furnish us that 
op~ortunity . we get very little substance out of our whole social 
philosophy and our structure of government. I am trying to view 
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the problem realistically. I don't want to be an alarmist, because I 
think I am more or less one of these individuals who tries to keep 
his feet on the ground if he knows the facts, and be very conservative 
about it, but there is a real problem in this country and we have got 
to find a solution for it. What it is I don't know in total, but some 
things could be done in the direction I have indicated. 

Acting Chairman KING. Do you think the Federal Government 
should subsidize the railroads, as it is subsidizing waterways and 
subsidizing truckage, by spending hundreds of millions of dollars 
annually for roads to facilitate transportation of commodities by 
trucks! 

Mr. HARRTSON. No, I don't think we ought to pick the pockets of 
the public in that fashion. I think the i-ailroads and every other 
form of transportation ought to operate as private enterprises with
out subsidy. If the railroads can't do that, let the Government take 
them over and go in the business of transportation and pay the losses as 
part of the general social function. No subsidy. That is a process 
that I am violently oP'posed to, whether it he for the shipowner, 
truck operator by utilizmg the highway, or the inland water carrier 
by using the inland waterway. That is just a I?olite way of picking 
the pocket of Mr. John Average Citizen, as I VIew the matter. 

Acting Chairman Kn<a. Would there be any impropriety in the 
Federal Government's attempting to secure revenue from the opera
tion of the trucks-building the highways and waterways and having 
those who avail themselves of those mstrumentalities at the cost 
of the Government make some contribution i 

Mr. HARRI80N. I think there ought to be a fah· tax levied for the 
private use of public property. If I went out here and used one 
of your post office buildings you would certainly expect to collect 
rent from me, but I can go into the trucking business and utilize 
your highway and give you nothing for it. You improve the inland 
stream and I can go into the business of operating barges' you 
spend the money to maintain the right of way for me. Now that is 
unfair. The railroads pay part of those taxes, I pay fart of them 
as a railroad worker, and I certainly don't like it and hope it will 
be corrected. 

Acting Chairman KING. Have you finished your statement i 
Mr. HARRTBIlN. Yes, sir. 

RATE OF TECHNOLOGICAL CHANGE 

Mr. O'CoNNELL. May I ask a question' The subject of tqe hear
ing is supposed to relate generally to the effect of technological 
advance, and I wondered whether yO\l had any judgment as to 
whether the rate of technological change in the railroad industry 
had been accelerated in the past 20 years, say, as opposed to tl!e 
first 20J: of the centu~. 

Mr. SON. I wouldn t say that the rate of changing methods 
has been accelerated, but the effect has been accelerated. They were 
also introducing new types of machines back in the old days, and 
new methods, to the extent that they were available. I suppose the 
rate of change has been somewhat alon~ the same line, but the 
effect of the change has been more substantial. 

Mr. PIn. It is greater when business is declining. 
124491---41-pt. 86-29 
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Mr. lIAmuSON. The pressure under low profits accentuates tech
nological advance. 

Mr. O'CoNNELL. As far as the railroad industry is concerned, 
might not the emergence of competitive facilities, such as the trucks, 
have had its effect in accelerating the effects of technological 
change¥ 

Mr. IIAmusoN. I wish I could say that; I don't think we have met 
that problem yet. 

Mr. O'CoNNELL. Haven't met it yet, but to the extent that tech
nological changes have been made it has been in an effort to meet 
the problem. 

Mr. lIAmuSON. Well, I wouldn't say that either. There have been 
some changes, but in this whole picture they are nil. 

Mr. O'CONNELL. I didn't understand you. . 
Mr. HARRISON. I say there have been some changes to meet truck 

competition, but in this whole picture their effect has been nil. 
Mr. O'CONNELL. You mean they have not been able to me.et·the 

truck¥ . 
Mr. lIAmusoN. No; they just haven't met that problem yet, and 

we don't think they can meet it with the present plan. You have 
got to have more flexible, lighter, more frequent service. 

Mr. O'CoNNELL. But you are arguing for more rapid technologi
cal change in the railroad industry. 

Mr. lIAmuSON. That is right, but with it will come increased em
ployment because you will have more units and you will need more 
men. 

Mr. O'CoNNELL. So the railroad industry in your view has not 
been sufficiently alert in making technological changes to meet the 
conditions. 

Mr. lIAmusoN. That is true. They still hang on to the old equip
ment. There are two or three reasons for that. First is the dif
ferent thought among management officers about it, and secondly 
their financial inability to make the change. Tremendous sums have 
been invested in this heavy power, heavy equipment, and they can't 
charge it off because most of it is plastered With a mo~ge, unless 
they substitute or pay the mortgage. Well, they don t have the 
wherewithal to substitute or pay the mortgage. 

Mr. O'CoNNELL. Their financial inability to make a change at 
this time might in itself be a result of failure to keep pace with 
technological changes over the previous decades. 

Mr. lIAmuSON. I think there is a lot to that, but on the other hand, 
as I said earlier, a lot of management officers believe they are on the 
right track with the heavy power. We think they are on the wron" 
track, that they are just going to wind up on the siding, and th~ 
other fellow is going to get our business. 

Acting Chairman KJ:NO. There isn't much encouragement to in
vest in railroad stocks and bonds, to make capital investments, in 
view of the mortality that we witness in the railroads' 

Mr. HARRlSON. Well, Senator, I am a member of my organization's 
finance committee I which has large sums of money to invest, and we 
don't invest one dune in the railroads. 

Dr. LUBIN. Mr. Rarrison, I would like to ask you a question which 
has some bearing upon your testimony, and also I think upon the 
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broader field of economic progress. I was very much interested in 
a statement you made relative to the new devices and new methods 
that have been adopted by the raiIroads that make is unnecessary for 
them not only to use as much labor but, as I take it, as much capital. 
If by creosoting a wooden tie you increase the average life from 7 
years to 211ears-triple it, in other words--and your investment 
in that tie 0 course is nowhere near as much as the original invest
ment, you have automatically created a situation where the raiIroads 
need less money to maintain a given level of output, as time goes 
on. Now is it your impression that the same holds true of other 
t.ypes of equipment' For example, a modern locomotive costing 
X dollars would /pve you in terms of its total life many times more 
ton-miles of servIce than a locomotive that cost X dollars 25 yeaI'l' 
ago. Would that be true' 

Mr. HAmuSON. That is true, yes. 
Dr. LUBlN. So that we can expect, once the railroads reach the 

point of known fossible efficiency, that their need to invest more and 
more money wil gradually decline. 

Mr. HAmuSON. I think that is true if they continue with the pres
ent equipment and don't undertake to junk it and replace it, but the 
investment of either more or less money, Mr. Lubin, doesn't seem to 
affect our railroad financial operating result, because we have out
standing a huge amount of bonds, and even though we do reduce 
the amount of actual operatinf expense we don't retire the debt. 
If you look over the history 0 the railroad situation you will see 
they generally pay a maturing bond issue by issuing a new one, they 
generally get a little extra money for the till, corporate purposes, 
as they call it i if you will. look at that exhibit I introduced, the 
bonds outstandmg have gone up right along. The problem you are 
talking about is the matter of operating expenses, so far as the 
ties are concerned. Ordinary mamtenance of the track would be 
operating expenses, but of course a locomotive would go into capital 
account as additions and betterments. If I get the theory that you 
are pursuing with your question, I would say that the technolOgIcal 
advances make it unnecessary, of course, to employ as much capital 
over the long run as before. Now, of course, they are making the 
investment, and the capital required is much larger than it would 
be under the old system. A man buys a suit of clothes for $50 which 
will last him 3 years, and a man buying a suit of clothes for $20 
has to have two every year. He has to have more capital outlay 
for the $50 suit, but in the long run it takes less. 

EFFEO'l' OF INCREASED TRAFFIO ON ElIlPLOYMENT 
• 

Dr. ANDERSON. I have just one or two final questions, Mr. Harrison. 
In your approach here you discuss and arrive at a measure of decreas
ing job opportunities. As a concluding statement I wonder if you 
would help us by putting individuals baCK into this picture and telling 
us what has occurred to the normal labor force that called themselves 
railroad men. For example, Mr. Pelley lesterday, in answer to a 
question of mine, said there was an excess 0 available labor over labor 
being empl"led of about 100,000, and also went on to say that should. 
the t1'8ffic 0 your rnilroads increase somewhat beyond the 1937 level, 
new workers would be needed in the railroad industry, that as a matter 
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of fact in '37 some new workers were added to railroad labor who had 
never been em'ployed before. His point was that the problem solves 
itself with an mcrease in railroad traffic somewhat beyond 1937 levels. 
You indicated that in '39 1,325,000 different persons were listed as 
railroad workers. Would you care to hazard a guess as to the size of 
the railroad labor force not employed, and whether the prospect that 
Mr. Pelley laid out before us is realistic from your point of view' 

Mr. HARRIBON. Mathematically he is probably right, but in actual 
practice, no. That varies by territories. You see, there is a normal 
attrition in the personnel of a railroad of about 5 percent a year, and 
since 1920, a period of 20 years, there should have been a lOO-percent 
turn-over in force, but that has not been true. Considering the attri
tion and the increase in traffic, I think if we go back to the 1937 level 
we will mathematically absorb the people ordinarily attached to the 
industry who are called railroad workers, but that won't absorb them 
throughout the country. Conditions vary on the railroad properties. 
At some places we are hiring new men of a particular class right now, 
and we still have men out of work on that particular railroad ·of a 
different class of service. Down in Florida we hire men to handle the 
winter traffic while we are laying them off in the Middle West because 
traffic has fallen off; on the west coast when we move the food crop 
we will be hiring men, and laying them off in Florida. In the wiuter
tiD)e we are movmg coal, and so on. We have tried to regularize that, 
by pointing out to the railroads that they ought to recruit workers 
from different sections who are already attached to the industry in
stead of taking on new men, and to that extent minimize the effect of 
these fluctuations. But gettmg back to your question, I think perhaps 
Mr. Pelley is right. If we could get back to the '37 level of business 
we could give a Job to every unemployed person who has been attached 
to our industry. That is made ,Possible by increase in business to the 
'3'7 level and by the actual attritIOn that has occurred among the work
ers over a period of time. 

Dr. ANDERBON. Do you care to make a :prophecy as to whether or 
not it is possible to get back to '37 levels m railroading and to stay 
at such levels' 

Mr. HAlUUSON. I would just be shooting in the dark. I have 
guessed so ~any. times, along with a .lot of these other economists

J about what IS gomg to happen to busmess that I am almost afraid 
to make a guess. But I think the railroads will get back to the '3'7 
level of busm8!'s, if the ~overnmen~ will adopt a falX policy in regard 
to transportatIOn and gIve us a fall' chance to compete for the avail
able busmess. 

Dr. ANoERSON. Would a return to 193'7 levels solve your problem 
with respect to unemployment in the future' 

Mr. HARRIBON. No; because I am interested in employment oppor
tunities rather than individuals that are attached to the industry If 
our industry doesn't produce its share of employment opportunities 
it doesn't make its contribution to the whole scheme of things W~ 
can take back in our industry all the individuals that have ~t one 
time or another ~~en associated with us, but when we make an allow
ance for the attrItIOn and say that that squares up everything and we 
are satisfied, I say no. We want a volume of employment compar
able to the volume of employment we had in 1929, at least 1,600,000 
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jobs. If the country is going to get back to the level it was then, 
with everybody employed exceJ?t about 2,000,000 temporary em
ployees who were shifting and didn't want to work, we have got to 
get our share back. 

Acting Chainnan KING. You believe the railroads ought to be 
dynamic, that you ought to have a dynamic industry instead of a 
static one. 

Mr. HAmusoN. That is right, a growing, up-and-at-'em industry 
providing opportunities for men, management, and money.' 

Acting Chairman KING. We are very much obliged to you, Mr. 
Harrison. 

(The witness, Mr. Harrison! was excused.) 
Acting Chainnan KING. Tne committee will recess until 10: 30 

tomorrow morning. 
(Whereupon, at 12: 55 p. m. the committee recessed until 10: 30 

a. m. Wednesday, April 17, 194O.) 

1 See intra, pp. 16899-16919, for further testimony OD the raUroad lnduatr:r. 
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WEDlIESDAY, APB.IL 17, 1940 

UNlD!D SrADOS SENA'IZ, 
Tmuaw.y NATlONAL EooNOKIO ColDl1T'lEB, 

Washingtor&, D. 0. 
The committee met at 10: 50 a. ID., pursuant to adjournment on 

Tuesday, April 16, 1940, in the Caucus Boom, Senate Office Building, 
Senator Joseph C. O'Mahoney, Wyoming, presiding. 

Present: Senators O'Mahoney (chaimiari>t and King; Representa
tive Williams; Messrs. O'Connell, Pike, Lubm, Kreps, and Brackett. 

Present also: William T. Chantland, Federal Trade Commission; 
S. Abbot Maginnis, Department of Justice; Corrington Gill, Works 
:E>rogress Administration; Boris Stern, Department of LaOOr; and 
Dewsy Anderson, economic consultant to the commitee. 

The ()umvur. The committee will please come to order. 
Dr. h"DEllSON. Today's hearings and tomorrow's will be devoted 

to the communications industry and technology in that industry. 
As has been customary we have both management and JaOOr repre
sented in the hearings, and the first witness today, Mr. WiIIiam H. 
Harrison, is the representative of lll&Jl8gOOlent. He is the vice presi
dent of the American Telephone'" Te1egraph Co., of New York, New 
York City. 

)Ir. Harrison. 
The ea.my .... It is customary for us to swear the witnesses. 
Do you solemn1y swear that the testimony you shall give in this 

proceeding shall be the truth, the whole truth, and nothing but the 
truth, so help you God! 

)fr. H'RRJl!()". I do. 

TnltlJ(OBY OF WIITIAX ]I. HABBIl!I)lI', VICE PB.ESIDElIT, AVEJ!I_ 
CAll TELEPHOllE '" TELEGBAPH CO., lIEW YOBX, ]f. Y. 

Mr. HARRISON. Mr. Chairman and gentlemen of the committee, my 
statement deals with the American Telephone'" Telegraph Co., and 
its principal telephone subsidiaries, which comprise upward of 90 
percent of the entire BeIJ System organization. In the country as a 
whole, including the independent companies, there are now about 
21,000,000 telephones, nearly 17,000,000 of which are operated by the 
BeUcompanies. 

Some of the more significant ~ of the growth of the BeIl Sysrem 
bnsin_ are illustrated in "Exhibit No. 2569," which is the first ex
hibit attached to that brief statement., and I shall be glad to d isooss 
the details of that in just a moment. 

166311 
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(The chart referred to was marked "Exhibit No. 2569" and appears 
below. 

EXHIBIT No. 2569 

[Submitted by the AmerIcan Telephone and Telegraph Co.] 
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The CHAmwAN. What about that other 10 percent! 
Mr. I!AmuSON. They represent the Western Electric Co., the Bell 

Laboratories, Electrical Research Products-not engaged--
EXHIBIT No. 2570 

[Submitted by the American Telephone and Telegraph Co ] 
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The CHAIRHAN (interposing). In communications' 
Mr. HARRTBQN. In day-to-day telephone work. I am dealing here 

with the day-to.day operations as contrasted with the manufacturing 
and the research organizations. 
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The CHAmMAN. There is some telephone syjltem outside of the Bell 
System! . 

Mr. HAlIRISON. Yes; there are roughly 6,000 compames, as I remem
ber the fi~re, and they serve about 4,000POO telephones. I think they 
have an IDvestment of somewhere arouna $600,000,000 or $700,000,000. 

The CH AmMAN. Thank you. 
Mr. lIAmuSON. The telephone business is a business based upon 

scientific discovery and scientific invention. 
Without the continuous chain of technological developments which 

have taken place in the telephone field since the original Bell invention, 
growth of this magnitUde indicated on the charts would not have 
occurred-telephone service of the present-day scope and character 
would not have been possible. As I use the term technological develop
ment, I mean changes in the art broadlYI and not merely those changes 
affecting the labor content of the indiVlaual operations. 

Because of the very nature of the business, technology is present in 
all_phases of telephone operations. It is fundamental to the quality 
and low cost of service. However, I do not plan to discuss its relation 
to these factors, but I want to come directly to the matter of employment. 

The basic facts as to employment are given in "Exhibit No. 2570," 
which shows the growth in total wages, total employment, and earn
ings per employee per week from 1900 up to the present. Although 
not so indicated on the exhibit, it is significant that over the years 
iIidicated there, labor has received a practically constant proportion 
of the revenue dollar. 

(The chart referred to was marked "Exhibit No. 2570" and appears 
on p. 16641.) 

Mr. lIAmuSON. By overcoming, one after another, physical limita
tions upon the possibilities OB telephone expansion, technology has 
increased the aggr~ate opportunities for employment. Similarly, 
it has created new IDvestment opportunities and has expanded the 
demand for capital goods. By mRkinS" possible more economical 
operations, technology has made for higher waS"es, shorter hours, 
more skilled jobs, and many other betterments ID' working condi
tions in the telephone industry. 

The CHAmMAN. Now, may I refer to your chart on employees 
and pay roll.' That would seem to indicate that the number of 
employees has steadily increased from 1900 to about 1929 when the 
peak was reached. 

Mr. HAmuSON. Yes, sir. 
The CHAmMAN. That thereafter there was a substantial falling 

!>ff in the number of emplC!yees apparently until ~bout 1932, when 
It sort of leve~ed off, ~nd ID 1935 ~h~re was a s!!ght increase and 
then another bttle fallmg off, and It IS now levehng off again but 
the number of employees has never come back to anything lik~ the 
peak of 1929. 

Mr. HAlUUSON. Yes, sir. 
The CHAmMAN. And in fact it is now below what it apparently 

was in 1924. Is that righU 
Mr. HARRISON. Well, I don't think it gets back to the 1924 figure 

but--

l "lltJ:hlbit No. 2570," lupra, p. 16641. 
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The CHADUlUN (interposing): Well, I say that because your line 

crosses the 1925 line--
Mr. HABRISON -(interposing). It is right in there somewhere. I 

plan to discuss, Senator, in a moment or two the reasons for that 
change. 

The CHAIRMAN. You may discuss them; I was just pointing out 
the chart to see if I understood it. 

Mr. HARRISON. That is correct, sir. 
The CHAIlIJI[AN. The annual pay roll likewise reached a peak 

in 1929, fell off precipitously thereafter until 1932, and that pity 
roll has been going up since, and the rate of increase in the pay roll 
is much greater than the increase in the number of employees. 

Mr. lliBRISON. Yes, sir; and the rate of pay to the individual 
employee has similarly increased each year. 

The CHAIlWAN. In other words, the employees are now getting 
more in their envelopes. 

Mr. HARRISON. But there are fewer of them. 
The CHAllIMAN. But there are fewer of them. 
Mr. HABRISON. Yes, sir. 
I would like to say that since the beginning it has been our aim 

and policy to introduce improved practices and improved a?pltra
tus in such a way as to avoid or minimize adverse effects ID the 
nature of economic waste or human hardship. Broadly speaking, 
employees affected by improvements in apparatus or operating meth
ods have not been laid off, but have been retrained and reassigned. 
An exception to this is where manual offices are converted to dial 
operation; here it is impossible to reassign all of the operators dis
placed, and I plan to discuss this specifically in a moment or two, 
if I may. 

Lookmg ahead, as we see the situation, there is a large potential 
market for more and more telephone service and we are exerting 
our energies to develop this market. 

We are counting on continued advances in technology to help in 
this, and I am coilfident that employment op?ortunities, as well as 
the need for new capital goods for plant addItIons, will be increased. 
As a matter of fact, our current gains point specifically to that. 

INTRODUCTION OF DIAL SWITCHBOARD 

Mr. HARRISON. In the committee's advance statement specific ref
erence is made to the failure of substantinl recovery since 1933 to 
eliminate unemployment, and I want to discuss this from the over-all 
standpoint of our business. That is the point the Senator spoke of 
a moment ago. Before doing that, I would like to revert to the dial 
switchboard

b 
since now and then reference is made to the effect of 

these switch oards on employment. 
As the business expanded it early became evident that the future 

demand for service would be such that switching systems and oper
ating methods would continue to be more and more complex and it 
was clear that manual operation, even with su$ automatic features 
as could reasonably be mtroduced, would be less and less suitable 
for' handling the anticipated volumes of traffic, to say nothing of 
permitting improvements in qunlity of service. 

As an indication of this problem, one has but to consider the situa
tion in one of the large cities where hundreds of thousands of tele-
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phones are served from many central offices. Each subscriber in this 
network-and it must be borne in mind that there are many types of 
service: business, residence, coin box, measured~ flat rate, etc.-must 
be able to reach promptly every other subSCrIber and every other 
class of service. Furthennore, the necessity for reaching the exten
sive suburban areas as well as the vast number of citiest towns, and 
rural communities throughout the country requires the handling of 
enonnouS volumes of suburban and long-distance messages daily, each 
of which must be recorded, supervised, and timed. 

There are some 90,000,000 callsler day, and one can readily appre
ciate the growing complexity 0 the operating work to meet this 
situation and the difficulty of maintainmg an accurate and efficient 
service through the medium of manual operating methods alone. 
From such practical realities as these, it was certain that manual 
switchboards, even with such automatic features as could be pro
vided to assist the operator, could not continue indefinitely to meet 
adequatel;\' the local operating problems of the larger cities. 

It ineVltably followed that machine switching equipment to' com
plete certain types of connections entirely by mechanical means 
would ultimately be required. After exhaustive investigations and 
experiments, an automatic switchboard which met the exacting serv
ice conditions was developed and introduced for general use in the 
early 1920's . 

. Of course, in cities where the dial switchboard is used, many oper
ators are required. Dial substitutes electromechanical processes for 
some, but not all, of the manual operations. Operators are needed 
for many services associated with the dial-among them the handling 
of charges, information services, 8Jld numerous other services of that 
character. Also a great many operators continue to be required for 
handling toll and long-distance calls. Then, tQO, with dial, addi
tional men of greater skill are required for day-to-day operation 
and maintenance as compared with manual. 

There have been lay-offs of operators as individual central offices 
have been converted from manual to dial. These have been scat
tered and have not been large in relation to the operating force as 
a whole. Also, for the most 'part those released had been engaged 
for the specific period precedmg the conversions. Everything pos
sible, including long-term plannmg and, generally, separation allow
ances, is done to mmimize the consequences of the change-over. 

Conjecture as to the number of operators that would be required 
today, whether they be more or whether they be less, had the dial 
switchboard not been introduced, is futile. As I have indicated, 
present-day scope, quality, and price of telephone service would be 
impossible under all-manual operation. 
Comin~ now to the broader question which is employment oppor

tunities smce 1933, referring again to ('Exhibit No. 2569," I think it 
will be clear from that that recovery of revenues, of numbers of tele
phones and numbers of conversations, and of total wages have been 
about the same. As a matter of fact, recovery of the serVIce to the cus
tomers, that is, telephones and conversations, and wages to employees 
have increased more rapidly than have the revenues of the business. 
I think that will be evident. . 

The CHAIlUoIAN. The pay roll apparently fell off to a greater extent 
than the revenues did. 



CONCENTRATION OF EOONOMIC POWER 16645 
Mr. HAmusoN. Yes, sir. 
The CHAnu.rA:iir. And the gain has been about on a parallel, I would 

say from the graphs. 
Mr. HAmnsON. I haven't figured it out precisely. I am rather under 

the impression that pay rolls increased a little faster. We may be 
talking in terms of a few percent, but whatever it is it is on the high 
side rather than the low side. 

The CHAIRJI[AN. The revenues or the pay roll , 
Mr. fumuSON. No; the p~ roll is on the high side in relation to 

the revenues; that is, if an ing. 
Mr. PmE. It doesn't loo it from this chart, Mr. Harrison. Pay 

roll has not recovered up to the 1930 figure. It looks as if revenues 
had gone slightly beyond that. 

Mr. HARRTsoN. I am sorry I did not make the point clear. I was 
thinking in terms of rate of recovery rather than in terms of absolute 
comparIson. I am sorry I did not make that clear. 

The CHAIRJI[AN. Now l there are six charts on this exhibit. 
Mr. HAmnsoN. Yes, SIr. 
The CHAIRJI[AN. All of these, with the exception of the chart repre

senting plant investment, shows a decline after 1929. That invest
ment did not drop off, and later began to increase. All of them, 
including plant investment, and with the exception now only of the 
chart representing employees, have shown a striking gain after 1932 
or 1933. In the charts representing the number of employees, do you 
find that there has not been the recovery which is evidenced in each 
of the other factors represented on these charts' 

Mr. HAmusoN. Yes, sir. 
The CHAIRJI[AN. That is correct! 
Mr. HARRlSON. That is correct, sir, and I would like to go right to 

that point. 
Dr. ANnEBSON. Before doing so, I wonder if we could have the 

tabular material on which these charts are based' 
Mr. fumuSON. I am sorry that I haven't it with me. I have tried 

to treat this in rather broad terms) but I will be very glad to have the . 
data filed. I was afraid of getting myself messed up in too many 
detailed figures. 

The CHAIlIMAN. It can be done. 
Mr. HAmnsON. It has been done, too. 

ANALYSIS OF LABOR FORCE 

Mr. HARRISON. First, some background is necessary, I think, to 
comprehend the reason "hy the rate of lick-up of employees has 
lagged behind the other items, and I woul like to make t.he observa
tion to begin with that there cannot be any backlog of unfilled orders 
in the telephone business i the telephone connections between cus
tomers must be establishec1 promptly, facilities have got to be pro
vided in advance, and personnel has got to be engaged and tramed 
in advance. 

Under that obligation of preparedness, and with the heavy demands 
for service in the 1920 decade, a large construction program had to 
be carried on to insure adequate physical facilities. In this period, 
annual gross additions rose from a level of $200,000,000 at the begin
ning of ilie 1920 decade to $600,000,000 per year at the end of ilie 
1920 decade; in all, some $3,500,000,000 of construction was com-
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pleted as compared with $1,000,000,000 a decade earlier. The invest
ment in plant rose from $1,200,000,000 at the beginning of 1920 to 
$3,700,000,000 at the end of 1929. 
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That was the problem of the twenties, getting ready Md preparing 
for that heavy construction program. Then there had to be large 
numbers of people, particularly new people, engaged and trained. 
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Dr. ANDERBON. Let me ask a. question there. Did this la.rge con

struction program of the industry in the period of the twenties 
result in correspondingly large construction crew employment i 

Mr. HAmusON. Yes; very specificaJlYi and I have some figures. 
Dr. ANDERSON. You will give figures aterY 
Mr. HA1IRI8ON. Yes' I have some figures. I will go on with my 

prepared statement, it I may, and then discuss it more in detail. 
Senator KING. Did you embrace in the word "crew" the ma.nu

facturing activities, the number of persons required to construct new 
appliances, new dia!s, and what-not 1 

Dr. ANDERSON. Yes. 
Senator KING. So the construction crew includes those engaged in 

the manufacture of additional mechanical devices ¥ 
Dr. ANDERSON. Yes. 
Mr. HAmusON. During the 1920's, thousands of new people had to 

be enga~ simply to maintain the existing force. For example, 
resignations and other normal losses amounted on the average each 
year to more than 40 percent of the force. The losses are shown 
ID the next exhibit. 

(The chart referred to was marked "Exhibit No. 25'1'1" and appears 
on p. 16646.) 

Mr. HAmusoN. By the end of 1929 there were 90,000 people--25 per
cent of the force-with less than 1 year of service, and there were 
40,000 people or more during that year who were engaged on construc
tion work, solely for new plant, to provide for the growth that wae 
then coming to us. . 

Now, the result of all these factors-that is, the· la.rge construction 
pl'Ogram, the training of roughly the 90,000 people with 1 year of 
experience or less-led to the figure of 364,000 people on the l'ay roll 
at the peak of the l'eriod. That was cJea.rly an abnormal SItuation 
and not an appropnate ya.rdstick with which to appraise subsequent 
results. 

Senator KING. That would be in the year 19201 
Mr. HAmusoN. In '29. In 1920 the force turn-over, as I remember 

it, was 83 percent of the total force; that is, the entire force, males 
and females. 

DISPLACEMENT AFTER 1980 

Mr. HARRTSON. Now, then, if we can picture the situation as of 1930, 
w hen we had just about arrived at the peak of employment, there came 
a sudden and a sharp drop in demand for new facilities, and there 
was a slowing up in telephone usage, and to make the force situation 
more difficult, normal force losses decreased almost overnight, and that 
is indicated by "Exhibit No. 2571." These changes at once produced 
a surplus of people, and this situation' became progressively more 
acute. 

As the volume of work dropped, adjustments had to be made to bring 
the forces in line. This was done in an orderly way and with the most 
careful regard for the welfare of the men and women. Construction 
during that period was carried on at existing levels, but it soon had to 
be curtailed as more and more telephones were discontinued and usage 
was reduced. Intensive sales and other promotional activities were 
accelerated. Thousands of employees were retained by spreading 
the available work and other thousands by introducing productive 
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''made'' work. The introduction of new dial offices was reduced to a 
minimum. 

But despite all efforts, work requirements dropped steadily. There 
was simply not enough work to go around. Had the System released 
all employees not actually needed, instead of spreading work and pro
viding "made" work, there would have been more than 60,000 fewer 
employees at the bottom of the depression; this condition prevailed in 
varying degrees throughout the depression. 

I would like to say, too, that throu~hout all this difficult period 
of adjustment and of part-timing-and mcidentally the entire organi
zation participated in the part-timing-there was the finest kind of 
cooperation all around. 

Representative WILLlAJI[s. Would you mind explaining what is 
meant by the term "made" work in this connection' 

Mr.1IAmuSON. That is doin~ sound, worth-while work that of neces
sity need not be done at the tune, but it is the kind that pretty much 
we would characterize as advance upkeep work. I don't like to use 
painting!. as there isn't very much of that in the telephone business, 
but we aid things like pamting your house a year ahead of time. 
There are things that an institutIOn might ordmarily defer in bad 
times; in our case that work was actually brought forward during 
the bad times, in order to provide work for the people that were on 
the pay roll. 

'This readjustment of the force took place gradually, and was spread 
over a period of years. I think the most significant thing is that the 
readjustments occurred, not by lay-offs but by not replacing natural 
losses, that is, resignations, deaths, pensions. As a matter of fact, lay
o:ffs because of lack of work or for other reasons represented a very 
small percentage of the total force, and were far lower than was the 
situation during the normal years. That is very apparent in "Exhibit 
No. 2571." 1 I think the important thing is that the downward adjust
ment occurred through the medium of not making normal replace
ments, rather than through the medium of lay-offs. 

Incidentally, too, the lay-o:ffs that did occur were regrettable, but 
they were confined to the short-service people; and for the most part, 
with the possible exception of some people engaged in construction 
and engineering work, there were relatively few of the older service 
employees-and by that I mean service of 5 years and up. We think 
in terms of an older employee as an employee of 5 years and up, rather 
than 20 years and up--

Representative WILLlAJI[S (interposing). In the case of these lay
o:ffs, what, if any, separation allowance was provided' 

Mr. HARRlSON. Usually-and you will understand when I use the 
word "usually" rather than be specific, because these operations ex
tended all over the United States--there were separation allowances. 
They were fi~red roughly about like this: If by any stretch of the 
imagination It could be assumed that the individual was entitled to a 
vacation, even though the year were not up, we started vacation pay
ments. The separation allowance was usually a week's pay for each 
year of service. If the employee involved had 6 or 7 or 8 years' serv
Ice, then it became 2 weeks at the sixth or seventh year. In the few 

1 Supra, p. 18648. 
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situations where they had 10 yeaTS and up there was specific consid
eration, which was more generous than the application of a formula. 

Representative WILLIAHB. Was there ever any material number of 
those laid off returned to the service, or was that permanent! 

Mr. HAIIBISON. There were quite a few. I don't have the precise 
figure on that, but it was the practice as new people were needed in 
tile localities that ex-emy'loyees were given the first preference, even 
though they had been pRld separation allowances. As a matter of fact, 
I know of specific separation cases where they were rehired before 
theoretically separation payment had run out, but those were in
cidental. 

Senator KINO. What proportion of your employees are female 9 
Mr. HAIIBISON. At the moment, around 60 percent, and it has been 

around 60 percent, I think, for the last, oh, 8 or 10 years. It never 
rose, I believe, much above 63 or 65 percent. 

Senator KINo. Would they be found in the category of telephone 
operators! 

Mr. HAmuSON. A little more than two-thirds, I would say, are 
telephone operators. The balance are in the accounting and billing 
departments and commercial departments. Roughly I think at the 
moment about two-thirds would be in traffic-operating work. Those 
are round figures. I have the precise figures. 

Senator KINo. Does it reqUIre much of an educational program to 
qualify them to act as telephone operators' 

Mr. HAIIBISON. Well sir, the experts disagree somewhat on that, 
but on the average we t'hl'.;;k that an employee of 6 months' to a year's 
service has attained a fair degree of skill in handling the more or less 
day-to-day run-of-the-mine calls, but they must take on more years of 
service before they are competent and able to be on their own. I would 
say that is upward of 3 to 5 years. There is something about the 
business that one takes on a little breadth of experience more or less 
each year as you go on, but taking the techuical day-to-day opera
tions of handling calls as a routine, I would say 6 months' to a year. 

Representative WILLIAHB. I assume you have there somewhere the 
figures showing the number employed in your construction division 
and in your operating division i 

Mr. HAmuSON. Yes, sir. 
Representative WILLIAHs. How does that run' 
Mr. HAmuSON. During the late twenties, when the force was 

around 340,000 to 350,000 I would say there were 40,000 or 50,000 
of those who were involved in the kind of construction related to new 
business. Now, there is quite a bit of construction that is related to 
the day-to-day operations of the husiness--the moving of pole lines, 
the rearrangements of telephones, changes in that type of thing, but 
generally a good figure to carry in mind was 40,000 to 50,000. 

Representative WILLIAMS. I just wanted a general outline. I be
lieve you have given that, partlY1 as to what you consider under the 
construction category in the telephOne business. 

Mr. HAmuSON. I would put it at that figure, sir. 
Representative WILLIAMB. I mean, what is the character of the 

work done I 
. Mr. HAIIBISON. It runs, sir, all the way from digging holes to the 

hIghest grade of electrical work. It is the lahor that IS involved in 
building new plants. There are line crews, the men who install the 

124491--41--pt.80----30 
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telephones, the men who install the cables, the men who install-iJ? a 
new building we have building terminals and that type of eqUIp
ment-all of the operations incident to new plant. It is a wide variety 
of construction work. 

Representative WILLlAMB. It doesn't include the cOnstruction of the 
telephone box itself i 

Mr. lIAmuBON. No; we characterize that as manufacturing, and 
I have not included those figures in my discussion here today. 

Representative WILLlAMB. Does it include repair or keepmg up of 
the telephone box i 

Mr.lIAmu80N. Oh, yes; but we don't usually associate that with con
struction work. The repair, the rearrangements, we talk of in terms 
of day-to·day operation, just about the same as the telephone operator 
who puts up Rnd takes down connections. 

QUALD'ICATIONS FOR EMPLOYMENT IN AMERICAN" TELEPHOIr.'"'E &: TELEGRAPH 
COMPANY 

The CHAIRMAN. Mr. Harrison, what qualifications do you look for in 
a new employee i 

Mr. HAIlRI80N. Good character first, the characteristics we hope will 
make them adaptable to meet the particular conditions of work in 
which they are to be engaged. Of course, the background qualifica
tion of technical training depends in large measure on what particular 
jobs they are going into. I don't know, sir that I--

The CHAIRMAN (interposing). Well, let\ begin with the male em
ployees. What do you require of an applicant for employment i I 
suppose you would have some persons who ought to be selected for 
managerIal executive positions, or engineering positions, in which 
there would be particular prerequisites demanded. Is that right i 

Mr. HARRISON. That is rIght. 
The CHAIRMAN. What kind of prerequisites! 
Mr. ILumIBON. If the work is prinIarily of the so-called vocational 

or craft work, for example, the installation or repairs of the telephone, 
a high·school graduate who has indicated some aptitude for electrical 
and mechanical work would be considered. Many of the men are 
graduates of the vocational high schools. If we are looking for a 
person who must start in more specialized work, for example in the 
engineering department, he might be an electrical engineering gradu
ate. Frankly, it gets back pretty much to the individual himself, his 
character, what someone thinks of his promise rather than his particu
lar background training. 

The CHAIRMAN. To what extent do you lay down educational pre
requisites i 

Mr. HARRlSON. I wouldn't think, sir, that there are any hard-and
fast rules. In my own case, perhaps, I am /!:lad there were not; I had 
to go to work before I was able to finish high school. Had there been 
any requirements laid down, I am afraid I shouldn't have been able 
to have gotten a job. To get back to my first premise, it is pret~ much 
the individual hImself rather than the specific training the indIvidual 
has had that is considered. 

The CHAIRMAN. Do you discuss the attitude of the company toward 
the older employees in your statement i 
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Mr. HARRTBON. Not specifically; sir, except to say that at the pres

ent time the average len~h of service is now pretty close to 131;2 or 
141ears. I think that IS made up of men 16 to 17 years in service 
an women around 13 years in service. 

Does that answer the CJuestion' 
The~. That IS merely describing the actual facts. What 

is the maximum age' Do you have a maximum age' . 
Mr. HABRISON. I am sorry I misunderstood the question, sir. 

Yes; we do have a maximum age. We have a so-called pension and 
benefit plan, and under that plan the maximum age is 65 years. At 
the age 65 those who qualify-and the qualificatIons &re very gen
erous and broad-the individual is entitled to a service pension. 

The CH.mM"N. On attaining the age of 65, must an employee 
retire' 

Mr. HARRISON. He must; that is a requirement. There has been 
no exception to that rule as far as I know. 

I should like to go back just a moment and then discuss the situa.
tion as of 1933 at the low point when the turn came, and I shall try 
to explain specifically, then, why employees have not increased in 
relation to the increase of revenues and of pay rolls. 

In the first place, we had excess plant. There were 2,600,000 tele
phones that were discontinued. Obviously, then, there was no occa
sion for construction. The construction situation was particularly 
aggravated because construction had been continued tl!rough the 
depression in order to offset as mucl! as possible the down trend. 

Then there was the excess force of over 60,000 that grew out of 
short-timing and made work. That force had an experience factor of 
about 101;2 years; that is, the avera~ length of service in 1933 was 
101;2 years. In 1929 it was 5lh years service. There were those three 
things the excess in the force, the excess in the plant, and more expe
rien~ force. The first problem was to absorb that force; that is, as 
the business increased. Pecple had to be restored to full time, and 
by full time I mean 40 hours a week. Then the organization be
came progressively more effective because it was getting more expe
rienced each year. 

I should like to say that during that period there were no new 
technological cl!anges introduced that might have tended to aggra
vate that difficult situation. 

The CHAmMAN. That is a very interesting statement, Mr. Harri
son. I wish you would ampli£:v it. You say it with such emphasis 
that aljt::~~y you want to call the attention of the committe&---

Mr. N (interposing). Yes, sW--
The CHAmMAN. In no indecisive terms to the fact that the com

pany pursued a deliberate policy of not introducing technological 
Improvement at a rate tl!at would excessively displace labor. 

Mr. HABRISON. During that period. 
The CHAmMAN. During that period. 
Mr. HABRISON. Yes, sir. 
The CHAmMAN. How did you come to that decision and why' 
Mr. HAlUIIBON. Well, I think the record indicates in the main the 

consideration the telephone company has always held with regard 
to its employees. That is evidenced by the relatively few lay-offs. 
We recognize that we have an obligation and a responsibility to the 
people we take on the pay roll. 
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The CHAIRMAN. In other words, you give a great deal of weight 
to the human factor. 

Mr. HAtuusoN. We do everything we know of ~o t!,ke c~re of the 
human equation in the business because we recognIZe It as lDlportant 
a fundamental in the business as any other element in it. 

The CHAIRMAN. How do you carry that policy out! Can you give 
us an example of holding back the introduction of technologIcal 
advance! . 

Mr. HAtuusoN. Perhaps one that gets more generally into the I?IC
ture is the dial switchboard. During those low y~ars-~ am quotmg 
now rough figures-my recollection IS that the dial shipments were 
reduced to a fignre of between 15 and 20 percent of the shipments 
made in '29 and '30. 

The CHAIRMAN. Yet, unquestionably, had you continued to intro
duce the dials at the same rate you would have reduced your expenses, 
would /r0u not i 

Mr.ARRTSON. Yes; we would. 
The CHAIRMAN. And from the profit side, from the financial side 

of your operation, it would have been an advantage to the company. 
Mr. HimusON. Yes, sir. 
The CHAIRMAN. But you preferred not to pursue that policy at 

the price of excessive displacement. 
Mr. HimusON. That is correct, sir. I would like to say, too, that 

we are on two horns of the dilemma there. There was the cnOlce of 
continuing the manufacturing phase of the oyeration and providing 
work for the manufacturing people as agamst the proposition of 
continuing more operating people, and we elected the path that we 
thO~f~k was the soundest at that time. As we now look back on it 
we . '\ considered in the light of conditions of those days, it was 
the sounCl thing to have done. 

The CHAIRMAN. And you were attempting to balance the human 
factor against the mechanical factor---

Mr. HimusON (interposing). Senator, there were human factors 
on both sides. There were human factors on the construction side; 
we tried to strike the best balance as we saw it. ' 

The CHAIRMAN. That is what I say, you were trying to strike a 
balance between the human factor and the mechanical factor so that 
you could obtain the best out of each. 

Mr. HimusON. That is correct, sir. 
The CHAIRMAN. We~e you hold~g back p,:ogress by doing this' 
Mr. HAtuusoN. Durmg that period we think not, sir. Had that 

period continued indefinitely I don't know. 
The CHAIRMAN. Another story. 
How about other devices beside the dial , 
Mr. HAIUUSON. Againl if I might be permitted to take your time, 

sir, just with a little baCkground, it so happens that\ generally speak
ing, in the telephone busmess new technological aClvances are made 
in the interest of service rather than in the direct interest of re
ducing the labor content of specific operations. The introduction 
of those new instrumentalities to make for improved service usually 
is related 'to the need of facilities for growth; that is, it has been 
so in our business. We have not reached the stagnant stage of 
growth; we have not reached the point where our plant is leveling 
out; so we have never yet, broadly speaking, had to meet that par-
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ticular problem except in the case of specific dial offices. I might say 
that, generally speaking, the manual office is not displaced until the 
time has come when some major move is necessary, when some exten
sive rearrangement or extensive additions have to be made. That is 
again a generalization; I shouldn't like to have someone hold me to 
that and say, "Here is example 1, 2, or 3, which is the opposite." 

PROGRESS OF DIALlZATION AFrER 1983 

The CHAIRMAN. I can understand, for example, a dial system could 
not operate successfully in a small community with a few telephone 
connections. There you would necessarily have to retain the manual 
board. Is that correct ¥ 

Mr. fuRRISON. Generally, although even there, sir, in the interest 
of the service advantage we think the dial holds, there generally has 
been introduced in small communities the so-called dial switchboard, 
and, incidentally, they are very well received from the standpoint 
of the service. 

The CHAIRMAN. To what extent, if the dial system were completely 
used, would that system result in displacing manual operators! 

Mr. HARRTSON. Well, we now have some 60 percent of our tele
phones that are dial; roughly, I think the precise figure is 58 or 59. 
We have with our present experience factor roughly one-hundred
thousand-odd operators. We have never attempted to say theoreti
cally if we had been all dial how many fewer or how many less; 
my notion is-and again I suggest how difficult it is to forecast 
what the years ahead hold, and doubly so these days-that if and 
when we reach the time that we have all dials, we will have more 
operators, because our services that require operators would have 
expanded, and, as I look ahead, I will be surprised if the number of 
operators shows any great downward tren!h even as the dial increases. 

The CHAIRMAN. The actual number. would it be correct to say 
that expanding service demands, and will continue to demand, both 
more dIals and more operators, but that the proportion of operators 
to the outlets or the connections might be expected gradually to 
reduce! 

Mr. lliRRIsON. Yes, sir. Thinking the committee might be inter
ested, I attempted to find out just what did happen in the last 5 
years in connection with the dial displacements; that is, how many 
people were involved and what happened to them. 

The CHAmMAN. V er~ interesting; that tells the story. 
Mr.lliRRIsoN. I don t know of any other way to go about this thing. 
In the period from December of 1934 to December of 1939, just taking 

a period, there were about 1,250,000 stations that were converted from 
manual to dial. In those particular places where they were converted 
there were 20,000 people. 

The CHAmMAN. Does a station in your terminology mean the outlet, 
the telephone connection i 

Mr. HARRISON. Yes; telephones, just talking in terms of the tele
phone. There were 20,000 operators at work at that time. After the 
conversion there were 9,200 operators; in other words, there were 
roughly 11,000 displaced. Now there were 5,000 of those 11 000 who 
were reassigned to other work, either in the same locality or a't distant 



16654 CONCENTRATION OF ECONOMIC POWER 

places. There were 6,000 whom we have classified as resigned or laid 
oft'. I don't know the break-down between these two, but the bulk 
of the lay-oft's were those people who were engaged specifically for 
this conversion work. For the most part they were ex-employees. 
As a matter of fact, there were specifically 2,500 who did not want a 
further job) and most of them were given separation allowances. That 
is the case ill that particular situation. 

Representative WILLIAMS. In that connection, I notice that you 
distinguish between those who retired and those who resigned.' What 
do you mean I Do we understand by resign what we ordinarily mean 
by that~just quit' 

Mr. HAmnsON. Oh, yes. Preparatory to a dial conversion, plans 
are generally known 2 or 3 years in advance. There is always a 
normal turn-over, people are leaving, their families move away or 
they want to take up household duties or they get tired of their work, 
or a number of reasons. During this introductory 2- or 3-year 
period, people are hired, many of whom simply want work for a 
specific length of time, and those people, I put it, are ready to 
resign at the completion of that particular job. Many of them are 
ex-employees who either don't have need to or don't desire to 
work. It is surprising the number of people who even today resign.· 

Representative WILLIAMS. I wondered whether you used that in the 
sense we ordinarily understand by the word "resign," whether they 
just don't want to work and quit, or whether there is some notice 
given by the company or some reason on the part of the company 
for their quitting. 

Mr. HAiuuSON. Well, I dislike to suggest that they all fall in the 
strict class of what you and I think of as resignations. I think there 
is some part of them-I think it is a small part rather than a large 
part-who kind of automatically think in terms of resigning, knowing 
that that particular job is completed. We characterize them as resig
nations. 

Mr. PIKE. Some of those do get married' 
Mr. HAJUUSON. Oh yes, and take up home duties. 
Dr. LUBIN. Mr. Harrison, you said that between '34 and '39 you 

installed a million stations on dial. 

CHANGE IN OHARACTER OF LABOB FORCB 

Mr. lLuuwlON. No, I think we installed more than that. We dis
placed roughly 1,250,000 manuals. The actual increase in the dial 
telephones during that period was greater. 

Dr. LUBIN. What was the maximum number of operators the com
pany has ever employed at anyone time' 

Mr. HAJUUSON. Before I leave that particular ease of dial con
version, if I may, Dr. Lubin, I would like to say that in those same 
places where there were operators displaced there was about a 20 
percent increase in the force of the men to take care of the dial office. 

Mr. PIKE. Is that a fair proportion, Mr. Harrison, about half 8S 
many operators for dial as for manual exchange' 

Mr. lIARm:80N. Yes; I think it is probably on the low side of the 
half rather than on the high side, although it varies quite a bit, I 

1 "Exblbit No. 2571," aupra, p. 16646. 
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would say 45 percent that are retained is nearer the figure than 50 
percent. 

Dr. ANDERSON. You said a 20 percent increase in the force of men 
was required in the average chan~-over. Let us have the actual 
numbers of men, then, correspondmg to that percentage. Twenty 
percent might be a large number or a small number. 

Mr. lIAruusoN. The number at the time was 3,700 and after the 
conversion was 4,700. Now as to the question of maximum operators, 
we now have in our traffi.c force roughly 125,000 people. The bulk 
of those are operators, I would say about 90 percent, and the balance 
clerks. At the peak there were 180,000. There are now 125,000. 

Dr. LUlIIN. A decline of over one-third, Or of about one-third. 
Mr. HAmusON. Of course, the characteristics as to length of service 

have changed very sharply in that period. During the period when 
we had 180,000, 8j ~reat substantial number of them were employees 
of less than 1 year s service. Now, as I term it, the average is about 
11 or 12 years. 

Dr. LUBIN. "Exhibit No. 2570" shows that your decline in total 
employees has been from approximately 350,000 to about 275,000 or 
260,000. 

Mr. HAmusoN. Did you say 360,0001 
Dr. LUBIN. 350,000. 
Mr. HAmusoN. Yes; roughly that. 
Dr. LUBIN. To about 260,0001 
Mr. HAmusoN. Yes. 
Dr. LUBIN. A decline of 90,000. In other words, of the decline 

of 90,000, 55,000 were manual operators. 
Mr. HARRISON. I can give you the break-down of that difference, 

if you wish, sir. Trying to analyze that for ourselves, as to what 
brought about that change, we made roughly these figures. Growing 
out of direct reduction in volume of traffic that we handle (these are 
all forces now, not just the operators) 26,000 or 27,000 fewer have been 
employed, about 25,000 fewer, due to the fact that the construction 
has been reduced and there was no need to buildllant. We needed 
roughly 20,000 fewer learners and instructors, kin of growing out of 
the function of increasing experience of the force. We characterize 
one item as easier operating conditions, that is we had never operated 
where we had the margin in plant that we had, and we put down 
a figure of 6,000 or 7,000 for that. Incidentally, people seemed to 
take less time off, less casual time off during that period. We found 
that equated to 4,000 people. And then the balance is made up of 
fewer clerks and engineers, people who, for instance, did construction 
activities, and I put down as the things we could directly relate to 
technological advances durin~ that period less than 20,000 of the 
total. About half of that is dial and the other half miscellaneous. 

Dr. LUBIN. Has your volume gone down markedly since that peak 
period 1 

Mr. lLuuuSON. Oh, no; our volume, sir, has increased. 
Dr. LUBIN. I thought you made an allowance for the fact that you 

needed fewer people because there was smaller volume. 
Mr. HARRISON. I was trying to give the reason for the change from 

the peak to the bottom. 
Dr. LUlIIN. I am thinking now from your present figure. Your 

chart runs up to the end of 1939, I take it, and there has been a decline 
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in emvloyment of about 80,000 people, and if your volume was greater 
than It was at the peak/ou certainly can't attribute any of that loss 
of emJ:lloyment to loss 0 volume. 

Mr.lLumrSON. I am sorry Dr. Lubin, I thought I had covered that; 
perhaps you weren't here. Briefly, during that depression period we 
carried more than 60,000 people in excess of the requirements. That 
60,000 was made up of part-timing and "made" work, and the first 
operation was that that group had to be absorbed. That is the prin
CIpal reason, plus the fact that the eX.l;'erience factor of the force, the 
efficiency, grows greater as the experIence becomes greater, and the 
added work has been handled with that slack, so to speak, that was 
in the force, plus the fact that there have been practically no require
ments for construction. Roughly, that explains it. 

Dr. LUBIN. What does the Bell System clainI is the advantage to 
the consumer or to the user of the services in the dial phone' I 
raise that question because we had a dial system installed in this very 
building several years ago and it didn't last very long, the dials stayed 
but the operators came back. -

Mr. lLumrsoN. I would like to say, Dr. Lubin, not answering the 
particular question as to what we clainI, but rather trying to state the 
facts, we kiiow of no way to handle the telephone business without 
the aid of machines. We don't know how we could have given toda;r's 
!\Elrvice leaving out price. We don't know how it could be given WIth 
man;;! operatIOn. I have a more complete statement which I would 
like to offer for the record which attempts to explain the technical 
background as to why all manual operation would be just inIpossible. 
Now really, I don't belong to the school that is willing to make fan
tastic figures as to what it might have been had we had none of those 
changes. I am confident that what we have would not have been, 
leaving out the question of price. Now there may be some disagree
ment as to the extent. I wouldn't dare say that you can draw a pre
cise line and suggest that beyond you are doing the right thing and 
this side of it you are doing the wrong thing. If somebody were to 
Bay "You have gone too fast or you have gone too slow," I wouldn't 
undertake to dispute it. It is of interest, although perhaps not even 
worthy of bringing to the attention of the committee, that apparently 
many other countries in the world have found it necessary to go into 
the dial, and our rate of introduction has been at a more orderly 
rate. 

The CHADIl\{AN. Your rate of introduction of what! 
Mr. lLumrsoN. Of the dial. Really, summing up my statement, 

sir the number of employees has increased over the past few years, 
and as the growth continues, and as telep'hone markets are fUrther 
developed, we expect this upward trend WIll continue. We hope and 
are coiifident that more and more people will be needed not only to 
meet the day-to-day need but also to care for construction. 

Dr. ANDERSON. Mr. Chairman, this carefully prepared exhibit that 
Mr. Harrison has asked to be introduced has been provided in a num
ber of copies, and we ask that the committee accept it as an exhibit. 

The CHAIRMAN. It may be admitted. 
(The document referred to was marked "Exhibit No. 2572" and is 

includede in the appendix on pp. 17396-17406.) 
The CHAIRMAN. Of course, it is clear, Mr. Harrison, that the entire 

telephone system is a triumph of technology. The telephone itself 
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was a technological invention whillh created this great new industry. 
There can be no doubt about that at all. The only question seems to 
be the degree to which the expansion of this industry can be fitted into 
the employment of individuals, and it is quite evident from what you 
have said as I understand your testimony, that the telephone company 
has recognized that there is a certain amount of displacement, and 
bearing ill mind the importance of the human factor, the telephone 
com'pany has endeavored to balance the introduction of new devices 
against the displacement of individual workers. 

Mr. HAmusoN. Yes, sir. 
The CHAJlI]I[AN. And in doing that you have borne in mind not only 

the specific employment of the workers for the telephone company but 
also the necessity for maintaining employment among the subsidiaries 
of the company which manufacture some of your devices and among 
other manufacturers from whom perhaps you may buy them. 

Mr. HAmusoN. Yes, sir. 
The CHAlRMAN. But the figures and charts which you have intro

duced here seem to indicate that sometime after the crash, so to speak, 
in 1929, there came a period when although investment increased and 
total pay rolls increased and the total number of telephones increased, 
or the number of stations, and the service itself increased, the increase 
among the number of employees was no longer apparent. Isn't that 
correct¥ 

Mr. HAlUIISON. That is true. 
The CH.mY'N. In other words, there apparently is a point at which 

the technological advance proceeds at a pace which makes it impos
sible for employment in terms of individuals to keep up with it. Is 
that correct ¥ 

Mr. 1IAmuSON. Senator, I don't think that is so with respect to our 
business. 

The CHAlRHAN. I am just judging from the material that you have
presented. 

Mr. HARRISON. I don't believe, sir, that the advance of what we 
might call technological advances is the factor that is responsible for 
this precipitous drop. 

The CHAIRMAN. I am not attempting to say that any particular 
factor is responsible. I am merely trying to develop what the fact is. 

Mr. IIAlmISON. Well, the fact is really in our situation that the 
telephone business can have no held orders, no unfilled business. It 
has to complete telephone connections as they are ordered. You 
l'emember now we had had pretty nearly 50 years of more or less con
tinuous growth, that is in the telephone business. These graphs indi
cate that, and the growth kept getting faster toward the latter part 
of the twenties. We had to accelerate thll construction program to 
keep ahead of the needs; we had to accelerate the training program 
to make available the people 6 months to a year ahead of the time 
they were actually needed; we had all those goods on the shelf when 
this drop came. Now, in making the comparison from the recovery, 
I do think, in looking at the situation broadly, that one has to take 
into account the situation as of the '29 and '30 period. If you look at 
that graph,' particularly, and look at it in the long-term perspective, 
it is very clear there that the long-term trend-and the trend has been 

1 See "Exhibit No. 20,70," supra, p. 16641. 
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resumed-is an upward trend and certainly the wages similarly indi· 
cate that. I think, Senater, that is best illustrated on the lower grapb 
of this exhibit. : 

The CHAIRMAN. I think that is quite true, and I don't disagree 
with that at all. As a matter of fact, I thought I brought that out 
in some of the first questions--

Mr. IlAImlSON (interposing). I think you did, sir. 

INCREASE OF BUSINESS IN RELATION TO EMPLOYMENT 

The CHAIRMAN. That I directed te you. I see that clearly. But 
this is what I am pointing out. Your revenues are now above the 
revenues for the peak period in 1929. 

Mr. IlAImrSON. Yes, sir. 
The CHAmMAN. The previous peak ~riod. Your plant invest, 

ment-that is to say the new capital which you have put te work-is 
now above the peak of 1029. The number of telephones is above 
the peak of 1929. The number of conversations is far above the peak 
of 1929. But only in the case of pay rolls do you find-pay rolls and 
employees-that you have not yet reached the peak of '29. Your 
pay roll has increased remarkably, but it has not yet reached 1929. 
The number of employees has increased very slightly. 

Mr. HAIU!ISON. Those facts as you state them are precisely correct, 
sir; but may I just, at the risk of seeming te be too persistent on 
this point--

The CHA1llM.AN (interposing) . You can't be tea persistent; let's 
get the facts out. 

Mr. HARRISON. Suggest that this pay roll and these numbers of 
employees include the day-to-day operation and construction activi
ties. 

The CHAmMAN. Yes. 
Mr. HAlUIISON. Now, day-to-day operations-that is a. stery by 

itself. Were construction needS for new business now, thinkin~ in 
terms of expansion, anywhere near the figures of the '28-'29 penod, 
the figure for employees and pay roll would be quite different from 
wha.t it is there. TheYlay roll would be quite a bit up, and the 
employees, in turn, woul be up. 

The CHAmMAN. That is, if you were engaged in the construction I 
Mr. HABRISON. Yes; and as you look ahea.d, we have reason to 

believe we are going _te need more plant. 
The CHAmMAN. That may be. We are dealing now with the facts 

as they exist. 
Mr. llinRISoN. Tha.t is right. 
The CHAIRMAN. And those facts seem to be clear, that in every ele

ment of this business, as represented upon the charts which you have 
produced, the record of the Telephone Co. is far above the peak of 
1929 save only in the element of pay roll and number of employees. 
That is correct, isn't iU 

Mr. HABRIBoN. That is correct. There is no question about it. 
The CHAmHAN. Now, then, you foresee that there may be further 

expansion. 
Mr. IlAImrBON. Yes, sir. 
The CHAmMAN. There will be necessity for additional construction. 
Mr. HAnRIBON. Yes, sir. 
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The CRAmYAN. And when that expansion and that construction 

I takes place, you will necessarily have to employ more people. 
Mr. IIAmusoN. Yes, sir. 
The CHAIlUIlAN. But a moment a.,ao I asked you if it would not be 

the fact that in relation to the number of outlets, in relation to the 
number of conversations, in relation to the service that you perform, 
in other words, the number of employees would be proportionately 
less than they were in 1929. 

Mr. IlAmuSON. That is correct, sir. 
The CUAlRHAN. So that we have reached that point in the develop. 

ment of the telephone system where technological advance and effi· 
ciency have improved to such an extent that you get more service 
and more work out of a fewer number-of employees. Is that rightl 

Mr. IIAmusoN. Yes, sir; but please again may I go back; a fewer 
number of employees as contrasted WIth a very artificial peak. I 
can't, sir, ignore that, because during that period of '39, sir, there was 
25 percent of the force with less than 1 year's service. 

The CHAIlUIlAN. You mean by an artificial peak that you had-
Mr. H~I!RTSON (interposing). I mean that was clearly an abnormal 

situation. 
The CHAIRMAN. Let's see just exactly what ;VOU mean by an ab· 

normal situation. Looking at the exhibit WIth the six different 
charts, the first chart shows the number of telephones.' Now, there 
was a steady increase in the number of telephones from 1900 right 
through to 1929. 

Mr. 1lAmus0N. Yes, sir. 
The CHAIRMAN. By "artificial peak" you mean that to handle those 

telephones in the decade from 1920 to '29 it was necessary to put on 
more employees than you had previously' 

Mr. IlAmuSON. To get in traming, sir, and for construction, to get 
ready for the business of 1930 that never came. 

The CHAIlUIlAN. Yes; so you put on a lot of new people, is that 
right' . 

Mr. HAmuSON. Yes, sir; 90,000 of them with less than 1 year's 
service. 

The CUAIRlIlAN. Well now, that business has since come on, has 
it not¥ 

Mr. IlAmuSON. Yes; that business plus a little more, I think. 
The CHAmMAN. So that during tliese 10 years, the so-called de

pression years, you have had that business which you had in 1929 
plus a little more. 

Mr. ILUUIISON. That is right. 
The CHAIlUIlAN. There was nothing, then, which has operated to 

prevent you from exceeding the peak of 1929. 
Mr. IlAmuSON. In employees' 
The CHAIIWAN. In business. 
Mr. IlAmuSON. No; as a matter of fact, the contrary-we have 

a little more. 
The CHAIIWAN. So that although your business has equaled the 

peak and then a little more, to use your phrase, the numlier of em. 
ployees has not. 

1 See "BDalblt No. 21569," aupra, Po 16640. 
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Mr. ILuuuSON. Yea, sir; but that difference cannot be charged to 
technological--

The CHADlMAN (interposin~). I am not charging it to anything. 
Mr. ILuuuSON. I thought, 1n order to be most helpful, I could 

give the background of our business. I don't think, sir, that the 
difference relates wholly to technological advances. A substantial 
part of it relates to the greater experience of the force. With 8\ 
more experienced force, you get greater productivity. 

The CHADlMAN. Oh, yes; surely. But bear in mind, Mr. Har .. 
rison, that because of your solicitude for your employees you kept 
60,000 on the pay rolls during this very 20 years when you might; 
had you been cold·blooded about it, have droppe!i them off your pay 
rolls and obtained the same results. 

Mr. ILuuuSON. That is right, and then we would have showl) Rn 
increase. 

The CHAmMAN. So that that only emphasizes the conclusion Ji 
am drawing from these charts. 

Mr. ILuuusoN. That is true' yes, sir. . 
Dr. LUBIN. Mr. Harrison, if I may, I hope you will permit me to' 

forget that '29 artificial peak and let's go back to 1923-24. 
Mr. ILuuusoN. Yes, sir. 
Dr. LUBIN. "Exhibit No. 2569" shows that the number of tele, 

phones in existence increased by about 60 percent between '23 and 
'39. The number of conversations doubled. 

Mr. ILuuuSON. Yea, sir. 
Dr. LUBIN. The plant investment more than doubled. 
Mr. 1Luuus0N. Yea, sir. 
Dr. LUBIN. Revenues jumped-almost doubled. 
Mr.ILuuusoN. Yes, sir. 
Dr. LUBIN. The number of employees remained exactly the same, 

so that if we eliminate the artificial peak, and go back to a more regular 
period, that of '23, the fact still remains that with the same number of 
peoJ;>le you had in '23, you are turning out almost twice the amount of 
servIce. 

Mr. HARRTSON. Of course that is a reasonable conclusion to come to 
if you assume that the growth and the expansion of the business would 
hav;e continued had there been no technological advances during that 
perIOd. 

Dr. LUBIN. Of course, I say that assumption plays no part in the· 
picture. The facts are that with the same labor force you had in '23 
you are doing twice the business, you are rendering tWIce the service. 

Mr. ILuuuSON. Roughly, as a matter of fact, I have the thing 
figured out here. In 1926 we had 40 stations per employee, and 
now we have about 60, whiciI checks. 

TheCHAIRJIlAN. Thatisthestory. 
Dr. LUBIN. I would like to ask for my own information if I 

might, Mr. Harrison, what is the linIitation to the expanslon ~f the 
mechanical methods of conducting- the industry I Does the linIita-· 
tion lie in the market, or does it lie in the in vestment requirements I 
Is it a financial problem or a market problem I 

Mr.ILuuuSON. A linIitation, Dr. Lubin, in what respect! 
Dr. LUBIN. What determines how fast you do move, as it werel Is· 

it the financial investment that is required or is it the market that 
determines that I 
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OPPORTUNITY FOR INVESTMENT 

Mr. HAmuSON. I don't know. You see, we have no background of 
stagnation. We consider this an abnormal period because· it occurs 
once in a lifetime and we are back on our way. From the standpoint 
of getting money, new investment to care for the growth and to care 
for the technological improvements, we have been going along, as I 
see it, at a fairly uniform rate. What would ha;>pen when we stopped, 
whether or not we would ~ out to get money snnply to displace exist
ing plant, I don't know. Trying to answer your question directly, I 
don't know what is the dividing liile. 

Dr. LUBIN. After all, this lS expensive stuff. It runs into billions 
of dollars, and I take it you people have to make a decision. Is it 
worth while going out trying to raise additional hundreds of millions 
now, or shall we wait until the market makes it necessary in the sense 
that we can't furnish service unless we do do it' 

Mr. HAmuSON. Thinking in terms of the operating man who has to 
do with the rendering of the day-to-da:y service, and who is not re
sponsible in the question involved in raisIng new capital, I don't recall 
any single instance that capital expenditures thought proper by the 
operating people were deferred because of investment questions. I 
am not suggesting that that day may not come but the operating 
group is, and has been, free to make recommendations to the sound 
and over-all interest of, first, the service making the service better; 
second, things that will make ready the piant, facilities and personnel 
for tomorrow's service; and third, the things that have to do with 
the interest and the welfare of the human equation in the business. 
Those are things in which the operating man has as yet had no limita
tion of finances. I don't know when that day may come, so I can't 
answer your question. 

Representative WILLIAM8. As I understand, you have had no trou
ble about your plant investment policy, securing the funds with which 
to improve your plant. . 

Mr. HAmusoN. That is true. 
Representative WILLIAIIIS. Has it been new capital or has it been 

internal financing' 
Mr. HAmuSON. Broadly, I would say that it has been new capital. 

I don't know the precise make-up, but I would say that for the most 
part it is new capItal. 

Representative WILLIAIIIS. You know, there has been some talk 
about its being very difficult for some companies to obtain capital for 
plant investment, plant improvement. That hasn't been your ex
perience' 

Mr. HARRISON. No; it has not, sir. As I tried to explain to Dr. 
Lubin, I am unable to answer the question he has properly projected, 
because I haven't reached that place in the business. 

Representative WIILlAI\IS. And it has been largely new capital, 
rather than the capital that has been accumulated through deprecia
tion and obsolescence' 

Mr. HARRISON. Yesl sir. 
Dr. LUBIN. What aoes that portend in terms of something I hope 

won't ever happen again, namely\ another serious depression' It is 
quite evident from these figures mat after you have kept this labor 
force at a. peak for a period of time there was a gradual decline in 
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employment and you didn't replace these people. The result was tha~ 
your costs of operation fell, ID the sense that you didn't have these 
people on your pay roll. Now, as you displace more and more people, 
put in more and more machines with borrowed money, which meanS 
that you have fixed obligations, does that mean that It becomes more 
and more difficult for the consumer to get service at a lower price 
because a greater proportion of your costs become fixed' -

Mr. HARm:SON. Yes; I think that is a broad characterization. 1! 
would like, though, to make this one qualification. The labor conten~ 
of the revenue dollar has changed very little even during the depresl 
sion years. I think it is very important that throu~h these years; 
roughly now, the content, the price that has been paId to labor fO!: 
day-to-day operations

l 
neglectin~ construction, now is about 40 per~ 

cent of the revenue do lar. I think it got down to 39 percent, maybe; 
1 year, and got up to 42 or 43. I think right now it is 41. So that 
I think, looking at it from the standpoint of numbers of employees! 
looking at it from the standpoint of pay rolls in relation to the rev~ 
enue dollar the earnings of individual employees which is so well 
illustrated here} it is clear that labor has benefit;i broadly through 
the advances 01 the business. 
_ The CH,mY'N. That is, the particular persons who were fortunate 
enough to stay on the pay roll. 
. Mr. HAmuSON. Trying to characterize labor in the broad sense. 

Dr. LUBIN. Has there been any change in the hours worked by these 
people! 

Mr. HAmuSON. The hours seem to be getting progressively shorter. 
Dr. LUBIN. Has there been any shortening of hours ID recent 
~! • 

Mr. HAmuSON. Right now, generally it is about 40 hours. No one 
works over 40 hours, I thinkl except perhaps a handful of people 
who might work in some of the districts where it is still permitted 
to work 42 hours. 

Dr. LUBIN. Bearing upon your last remark to the chairman, 
wouldn't this shift in average weekly earnings upward in recent 
years be accounted for in some measure by the fact that as you dis
place operators the people you retain are in the higher category I 
In other words, the higher-priced people are kept. The lower
priced people are taken off the l?ay roll, so that automatically, with 
no change in wage rates, you mIght have got an automatic increase 
in the average weekly earnings of those people who were left. 

Mr. lliBRISON. Yes sir; but I think the mfluence of that on the 
rise is very small, and I should like to go back and say that over the 
past several years, now, the proportion of male and female has re
mained practically constant. Each group becomes more skillful as 
we get more mechanical devices. The operators who remain have 
to be more skillful because they are on toll work. They are on the 
assistant services in connection with the machine switching board, 
and their .skill, and naturally their rate of pay, progressively goes 
up, and SImIlarly that of the plant craftsmen goes up. Thinking 
in terms of the supervisory administrative people, the day-to-day 
adntinistrative people, the foremen., the gro~ps two or three steps 
above the foremen-they have remamed practtcally constant in num
ber. In relation to the pay roll, they and the administrative forces 
are sliding down just a. little, whereas the vocationa.l forces a.re go-
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ing up. If I were again trying to ~ake .some broad c~aracteriza
tions, I would say that through thIS perIod the vocational forces 
have advanced far more rapidly than have either the supervisory Or 
administrative forces. With the exception, sir--

CONSTRUCTION IN IlELATION TO GENERAL OPERATION 

Dr. ANDERSON (interposing). Mr. Harrison, I wish to mention this 
artificial peak in '29 again from a different angle because I know 
it is basic to the discussion that will follow. You gave two reasons 
for that unusual rise in 1929, amounting finally to some 364,000 
employees in the A. T. & T. First, the construction during the 
twenties moved at an accelerated pace, and therefore made for an 
artificiality in the number of workers employed in 1929; second, you 
were accumulating employees in training, ready to take on more 
business each successive year. You were training them. Tbey were 
therefore not productive in the sense your regular employees were, 
but they were being paid while learning. 

Now, Dr. Lubin's Department 'published an article in the Monthly 
Labor Review for February 1932, ID which a breakdown appears, divid
ing workers into five ciasses-operators, central office installation and 
maintenance men, line and construction and installation maintenance, 
cable and conduit construction maintenance ll).en, and others--a.nd the 
comparison was made for the period you had reference to, namely 
1921~9. I find by running out a computation here on the percentage 
composition of the 2 years, that there is no alteration. In other words, 
in construction, proportionately the same number of workers were 
engaged in 1930 as in 1921, that even when you run up percentages of 
increase, they are not substantially greatly out of line, and it would 
indicate that construction work was not unduly stressed in comparison 
to all other kinds of operations during that time. Would you com
ment on that i 

Mr. fuURISON. Well, I must say that I have difficulty getting away 
from the facts. The facts were that during 1928 and 1929 our construc
tion program was $600,000,000 each year. Right now our construc~ 
tion program is $350,000,000 or $360,000,000. Back in 1921 or 1922, 
whatever that period is that you have in mind, I daresay our con
struction program was quite a bit less than it is today. I may have 
those figures. So quite apart from the relationships, the facts are quite 
clear there that in 1 year when you have a construction program of that 
magnitude, it has some bearin;l" on the force. 

Dr. ANDElISON. But thinkiilg of this period of time not ouly as 
regards construction increase but operation increase as well, there 
didn't seem to be a distortion in the direction of construction increase 
as compared with general operation. 

Mr. lliImIsoN. Might I cite just at that point that in 1920 and 1921 
the construction program was less than $200,000,000. In 1920 it was 
somewhat under, and in 1921 just a shade over, and I would say that 
an average of the 2 years was $200,000,000, and in 1929 and 1930 it 
was $600,000,000. 
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DIVISION OF ItEVENlJl!8 IN A: T. '" T. 

Dr. ANDERSON. The next point I wanted to ask about was with refer
ence to the point you made of the portion of the revenue dollar that 
goes to labor. I should like to approach it from a little bit different 
angl'!t and refer to some data that I offered you this morning, some 
that lJr. Kreps has assembled. The sources are given at the base of the 
table. While I wasn't going to introduce this as an exhibit, Mr. Chair
man, I think it bears on the discussion and should go in the record, and 
I should like to submit it at this tinre. 

The CHAIRMAN. This is submitted as an exhibit prepared by Dr. 
Kreps and the exhibit shows on its face the sources from which the 
various figures have been obtained! 

Dr. ANDERSON. That is right. 
The CRAmMAN. Without objection it may be admitted as an exhibit. 
(The chart referred to was marked "Exhibit No. 2573" and appears 

on p. 16665. The statistical data on which this chart is based appear 
in the appendix on p.17407.) 

Dr. ANnERSON. I just want to call attention of the witness to several 
of the columns. They are worked out on indexes with a basis of 1923-
25 as 100. Pay roll, you will note, moved to 148 in 1930. Dividends 
and interest paid moved, however, considerably above that, to 179. 

Mr. HAmusoN. From. what period! 
Dr. ANDERSON. The period 1923-25 equals 100. 
Mr. HARRISON. Might I just say in that connection that the invest

ment per telephone at that time was about $170, and the investment 
p~r. tele.fshone today is about $275, and when thinking in terms of 
divIden 

Dr. ANDERSON (interposing). What would that inrply, if you would 
run that difference ouU 

Mr. HAmusoN. The inrplication is that of course you must have 
more of what we call net earnings in order to support an investment 
of $275 a station as against an investment of $175, we will say. 

Dr. ANDERSON. If you will take the last three columns, you will see 
both weighted and unweighted productions, and explanations are 
given. You will note that production increased substantially. As a 
matter of fact, production shows, in comparison in 1938 with pay 
rolls, in the weighted averages, slightly less. Employment, however; 
shows a very decided drop, bearing out in part but accentuating the 
thing you indicated in your series of charts. 

Durmg the period under review, it is your contention that labor 
benefited proportionately with other claimants on the revenue dollar 
produced! 

Mr. HARRrsON. Those are the facts, not my contentions, sir. 
Dr. ANDERSON. That labor did benefit proportionately with the 

other clainrants! 
Mr. HARRISON. Yes, sir. 
Dr. ANDERSON. That dividends and interest did not hold up un

usually in comparison to pay rolls paid! 
Mr. fuRRISON. No, I would rather put it that the earnings avail

able for the investor had taken a downward trend. 
Dr. ANDERSON. Investors' earnings in comparison with pay rolls 

have gone down! 
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ExmBrr No. 2573 
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Mr. H.uuusON. No; inveStors' earnin~s in comparison with reve
nu~the relationship of investors' earrnngs to revenues. 

Dr. ANDERSON. That of course, wouldri't take into account anY' 
thing that might have been paid out by way of investors' dividends 
from reserves Y • 

Mr. IIAmuSON. That is taken into account in all of the earnings. 
I think that it might be of interest, Mr. Chairman to say, now 

that Dr. Anderson has raised that point, I happen to have here the 
facts that indicate the earnings in percent of total revenues just keep 
sliding off a little. 

The CHAmMAN. What is your program now' 
Dr. ANDERSON. This afternoon we nave Miss Rose Sullivan of the 

American Federation of Labor\ speaking on the same subject from 
the standpoint of labor involve<1. 

The CHAmMAN. Do any members of the committee desire to ask 
a question! 

Mr. PIKE. I have one simple question, sir, if you don't mind. I 
would like to know if you see anything coming on in the technology 
of the telephone business that might have any widespread effect com
parable to the dial phone. Is there anything in the shop that you 
see I That was a bIg thing. . 

Mr. HARRI80N. Over a period of years! as 'you try to look ahead 
to the daJ'-to-day 0ah':tions and as you VIsualize the increasing com
plexity of the han . g of the short-haul toll calls in and around 
metropolitan areas, for example now there are pretty close to 3,000,000 
of those calls a day handled manually, they have to be timed and 
recorded. 

Mr. PIKE. I don't mean more dial installations, but do you see any 
new invention or device that is on the way that might have a compara
ble effect on the whole telephone business that the dial did! 

Mr. H.uuusoN. Broadly, no. 
Mr. PIXE. The things that may be expected to come along insofar 

as you can see, then, are the various small devices and changes and 
improvements, but no great broad basic change. 

Mr. HARRISON. All of which progressively will add to the p;oduc
tiveness if you wish, of labor. 

Mr. FIl<E. You are used to that in all businesses, of trying to do 
better and better each year, but every now and then comes a big one 
like this, or like the continuous strip mill in the steel industry, which 
has quite an upsetting effect. I just wondered if you saw another one 
comin\~l~:,g. 

Mr. SON. We do not; no, sir. 
The CHAIRMAN. What is this opportunity for new construction to 

which you referred! How extensIve is that! 
Mr. HAERrSON. Well last year we added what we called net addi

tions; that is, really the net increment of added plant to something 
over $100,000,000. This year I would e~ect that it would be more 
than that. We have used up reasonably well what we call excess 
margins. 

The CHAIRMAN. Excess margins of what! 
Mr. HARRISON. Offlant. 
The CHAIRMAN. 0 plant! 
Mr. HARRISON. Yes; and as the business expands we will be back 

into our more or less normal construction programs. 
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The Cru.mMAN. In what fields do you see the opportunity for ex

pansion¥ 
l'OBIlIIIILlT+E OF EXPANSION 

Mr. IlAmuSON. Scattered throughout all the operations, I mean all 
parts of construction. 

The CHAIRlI:AN. Of course, it all depends, in the last analysis, upon 
the installation of new stations. 

Mr. IlAmusoN. That is it; it gets back to increased usage either by 
telephones or calls. 

The CRAmMA,... What opportunity is there for increased usage ¥ 
Mr. HAlIRISON • We think there is good opportunity; that is, our 

current ~gains, for examJ?le. 
The CRAmMAl ... Allnght; what are your current gains¥ How do 

they compare with former years ¥ 
Mr. HARRTSON. Well, last year, and leaving out a few years that we 

were recapturing our lost telephones, just leaving those out, last year, 
as I remember the figures, was our second or third best year from the 
standpoint of gain in telephones. 

The CRAm,uN. In other words, you have recaptured all of the tele
phones that you lost in the depression and you have established the 
second or third best year in the history of the telephone company. 

Mr. IlAmusoN. In gains. 
The CH.AIlIKAN. Arid that was last year, in terms of gains. 
Mr. IlAmusoN. Now, this year at the start of the year it is just as 

encouraging as it was last year. What the balance of the year holds is 
only a forecast. 

The CHAIRMAN. In other words, more people are constantly using 
telephones than ever before. Is that correct ¥ 

Mr. HARRTSON. That is true; yes, sir. 
The CKAIRMAN. To what extent can that continue' 
Mr. HARRTSON. We in the business, in trying to analyze our mar

kets ahead, are confident, assuming always that business generally 
is in reasonably good shape, that our gains will continue and we 
hope at about the current rateS. Of course, predictions as to the 
future are pretty precarious, but we hope, and we have reason to 
believe, that because of our current gains. I would like to say that 
we have, contrasted with our peak, about 1,400,000 more telephones. 

The CHAmllfAN. You have--
Mr.llAmusoN. Now 1,400,000 more telephones than we had at our 

peak. 
The CHAmlIfAN. In 1929. 
Mr. IlAmusoN. I think it was the spring of '30. 
The CHAmllfAN. That is a very good increase, isn't it¥ 
Mr. HARRISON. Very much so, and our usage is increasing and our 

prices are going down a little. 
The CHAIRMAN. I think the telel?hone business is distinguished 

from almost any other kind of busmess except perhaps the postal 
service, in the fact that it completes a contact between the institution 
which offers the service and individual citizens and residents of the 
country. . That is your business. 

Mr. HARRIBON. Yes, sir 
The CHAIRMAN. You make more contacts with the individual than 

any other bu~iness. It is a straight, direct-to-you business that you 
are enll:a28<i m. 
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Mr. HAmusoN. Ninety million of them a day. 
The CHAmMAN. Just exactly like the postal services .. Now it is a 

striking thing to me that the record which you have testified to here 
is similar to that of the Post Office Department. You are now de
scribing more telephones in use than ever in history, greater business, 
greater revenues, and all of that. The postal sel'Vlce testifies to the 
same thing. Last year in the Post Office Department the revenues 
exceeded any in the history of the postal department, and the record 
to date in 1940 points out a still further increase. But while you have 
this tremendous advance in the telephone system and in the postal 
system, we still are confronted with unemployment. So that leads 
me to say that perhal's the telephone company is showing the way 
to all industry ID taking care of the human factor. You have eVl
dently, by the testimony which lOU have given here this morning, 
shown that your company has ollowed a very enlightened policy 
toward preserving and maintaining employment. 

It occurred to me as I was going over your written testimony that 
it might not be inappropriate if I were to give a little emphasis to 
two or three points which seem to me to be particnlarly significant. 
For example, you said, "I would like to say that since the beginning 
it has been our aim and policy to introduce improved practices and 
improved apparatus in such a way as to avoid or mimmize adverse 
el£ects in the nature of economic waste or human hardship.' 

Later you said, "There have been lay-ol£s of operators as individual 
central offices have been converted from manual to dial. These have 
been scattered," and I am leaving out some. "Everything possible, 
iricluding long-term planning and generally separation allowances, is 
done to minimize the consequences of the change-over." • 

And also "The introduction of new dial offices was reduced to a 
minimum. 

"But desI?ite all el£orts, work requirements dropped steadily. 
There was sunply not enough work to go around. Had the system 
released all employees not actually needed, instead of spreading work 
and providing 'made' work, there wQuld have been more than 60,000 
fewer employees at the bottom of the depression. This condition pre
vailed in varying degree throughout the depression." 8 

In other words, summarizing what you have said, the telephone 
company has followed the policy of gradual or delayed introduction 
of technological improvement, of making work, and of long-term 
planning in order to provide for the absorption in the company of 
those workers who were being displaced because of the conditIons. 

Mr. HAmusON. We have done our best, sir. 
The CHAmMAN. Don't you think that that might be a pretty good 

J>olicy for all industry to follow! Perhaps you don't want to give 
that advice. 

Dr. LUBIN. One question, Mr. Harrison, before we adjourn. What 
is the relationship between new housing construction and increase in 
your business I Do you have a definite formula which you use in 
forecasting! 

Mr. HAmuSON. No, Dr. Lultin; we don't· but it is very clear that 
during the depression families had to double up and naturally that 

:I See p. 16643. 
s See p. 16644, 
I See p. 16648. 
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brou"'ht about some reduction in the number of telephones, and as 
peop!e go into their own homes the market for telephones opens up 
and specifically I think there w:ould be a direct relationship. 

Dr. LUBIN. So if we could find some way of still further stimu
lating housing construction you would feel the effects directly by 
still greater increases Y 

Mr. IIAmusoN. Yes, sir; I am sure we would. 
The ClumMAN. May I thank you, Mr. Harrison, for your presen

tation Y It was most interesting, and we particularly appreciate the 
frankness as well as the clearness with which you have discussed 
these problems. 

(The witness, Mr. Harrison, was excused.) 
The CHAIRl\IAN. The committee will stand in recess until 2: 30. 
(Whereupon, at 12: 35 p. m., the committee recessed until 2: 30 

p. m. of the same day.) 
AFI'ER-"iooN Sl!'.SSION 

The committee hearing was resumed at 2: 40 p. m., the chairman, 
Senator O'Mahoney, presiding. 

The CR.mM'N. The comnnttee will come to order. 
Dr. ANDEIISON. Mr. Chairman, the first witness for the afternoon 

is Miss Rose Sullivan, organizer for the American Federation of 
Labor, and a person who fias had a very long, somewhat exciting 
career in the field of the organization of telephone operators, ex
tremely well informed, and is ready to present testimony at this time. 

The CHAIRlIIAN. Miss Sullivan, do you solemnly swear that the 
testimony you are about to give in this proceeding sball be the 
truth, the wbole truth, and nothing but the truth, so help you God Y 

Miss SULLIVAN. I do. 

TESTIMONY OF MISS ROSE SULLIV AN, AMERICAN FEDERATION OF 
LAlIOR, NEW YORK CITY 

The Ca-.mYAN. Will you ~ve your nameY 
Miss SULLIVAN. My name 18 Rose S. Sullivan. 
The C.umY'N. Wh .. t are you engaged inY . 
Miss SULLIVAN. I am general organIzer for the American Federa-

tion of L .. bor. 
The CHAIRMAN. How long have you held that position! 
Miss SULLIVAN. I worked in the l .. bor movement as an organizer 

for about 20 yea.rs, A. F. of L., I. B. E. W., telephone operators. 
The CH.mM'N. Telephone operators and what otherY 
Miss SULLIVAN. Internationa.! Brotherhood of Electrica.! Workers, 

Needle Trades, in fact pretty nea.rly every type of industry. 
The CHAIRl\IAN. Before you were an organizer what ilid you do Y 
Miss SULLIVAN. I worked for the telephone company. 
The CH.mY'N. In what capa.city i . 
Miss SULLIVAN. As a telephone operator. 
The CBAIRl\IAN. How long were you engaged in that! 
Miss SULLIVAN. About 5 years. 
The CB.mY'N. You began when you were young. 
You m .. y proceed. 
Miss SULLIVAN. I want to preface this by saying that I claim no 

direct technica.I experience. This is prepared from the point of view 
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of the telephone operator and from the union angle concerned with 
the effects of tecliDological unemployment on telephone operators. 

Since early in the 1920's, the operating companies of the Bell Sys
tem have been making rapid c~ge-overs from manual to machine
switchin,g- operation for the hand1mg of telephone calls. 

The jOb opportunity loss has been very grellt as a result. The 
statistics supporting this statement are SO readily available to this 
committee I shall not take the time to recite them. They appear 
in special studies made J'y the United States Bureau of Labor Sta
tistics (1932) and the Women's Bureau (Dial Cut-Over in a New 
England City). Although the city is not named, it is the city of 
Worcester, Mass. 

ANALYSIS OF EFFEOl' OF DISPLACEMENT 

Miss SULLIVAN. Unfortunately, this study does not give a true 
picture of the situation, as the Bureau apparently did not go behind 
the company's statements, and did not mterview representatives of 
unions or did not run down the validity of the so-called voluntary 
resignations or the financial fate of the transferred operators. 

This Worcester study of the Women's Bureau represente exactly 
what the company would like to have the public believe happens 
when a big cut-over from manual to dial takes place. All the em
ployees hired for about 3 years before a cut-over are hired on a "tem
l>0rary" basis, and so are automatically out when no longer needed. 
They are supposed to take this very gracefully, and as far as the 
cOmpany is concerned it is just as though they had never been em
ployed at all. As a matter of fact, their employment relationship 
to the telephone company is exactly identical with every other em
ployee'S in their class. They were hired when and because they were 
needed and ar~ fired when no longer need.d. If mechanization had 
not proceeded, they would continue to be needed and would still 
have jobs. 

They are complete and tots! victims of technology. Yet, by some 
strange alchemy of delusion, the telephone company has managed to 
translate this simple expedient for grinding Its own axe into an 
"enlightened policy" toward technological unemployment and has 
fooled many persons, including high Government officia1s, into writing 
encomiums about it. . 

Permanent employees who are no longer needed after mechaniz&. 
tion also have the most obliging habits of disposing of themselves so 
that the company may enjoy an enlightened reputation. They all 
suddwy find husbands or other jobs or win sweepstakes. Anyway, 
they all ''resign," according to the company, at the most appropriate 
moment, not a day too soon, while they are still needed for the opera
tion of the manual boards, and not a day too late when after the 
cut-over their presence on the pay roll would be an expense and an 
embarrassment. 

Then there is the group to whom the company gracefully refers as 
''transferred to other cities." That is not quite as pleasant as it 
sounds. Worcester is a city running about $24 a week top salary 
for operators. A transferred operater wonld not be getting the top, 
naturally. Say she is getting $21 a week, living at home, making 
her contribution count in the family economy. She is offered a trans-



CONCENTRATION OF ECONOMIC POWER 16671 
fer to, say, Bennington, Vt., a city with about an $18 top. Her service 
rating under the scale would entitle her to about $15 a week, a loss 
of $9. Maybe she takes it, and maybe she doesn't, but in anl. case, 
she shows up in the telephone cOmpany as a smiling statistic- trans
ferred," if she takes it, "resigued" if she doesn't. And don't overlook 
the fact that if she goes to Benningt.>nl it simply bars a Bennington 
girl from a job. The overflow from dial offices chokes off employment 
in the remaming manual offices. 

The American Telephone & Telegraph Co., the Bell System, is the 
largest single employer of women in the Uruted States. In the pre
diaT days It took into the system at least 25,000 and possibly closer 
to 50,000 girls every year. These girls came fresh from school The 
company did its own training. This avenue of employment for girls, 
one of the largest, the requirements simple, good average education, 
good health, laculties normal with absolutely no preemployment 
required, has been completely ciosed off by dial development. 

No young people are being hired for telephone work, and haven't 
been for over a dozen years, and this is emphatically not a depression 
phenomenon. It is due to mechanization. 

The situation grows worse daily. The operators at present holding 
jobs in the telephone company used to say, "Well, It will last my 
time." Now they are beeinning to wonder. As more and more manual 
offices are dial converted' the question keeps recurring, ''Where are they 
going to put them ¥" Only a small proportion are now trained for dial 
,,·hen an office is changed ovel'---eloquent testimony that they are not 
going to be needed, and not having been instructed in dial, they must 
resigu themselves to being bounced around from one manual office to 
another as each in turn succumbs to mechanization. 

There was a time, even under dial operation, when an operator 
could feel that she had a breathing spell of job security when she got 
into a dial office. Understand that mechanization is practically com
plete. N~ ordinary calls require any operator sel"Vlce or interven
tion. Practically the only requirement for operator services in a dial 
office is (1) to run the cordless B board on which terminal calls from 
manual oftices come in, and (2) ticket cal~at is, calls outside the 
contiguous or free area. These calls all had to be put up by the 
operator. You couldn't dial them. The operator had to make the con
nection and make out the ticket. But not any more. We now have 
zone diaIing and the customer now can dial practically anywhere 
within his metropolitan area. We used to figure the old rates of dis
placement as about 1 operator to 6; that is, in the dial we could leave 
] operator where 6 operators had been needed in manual or straight 
local operating. Now with the zone dialing it is impossible to see how 
there will be any jobs left at all in dial offices. 

The cordless B board, on which calls from manual offices come in to 
dial offices, is obviously a transition and temporary device which be
comes gradually obsolete as more and more exchanges become dial, 
and need no human factor at all for trunking and switching. The 
cordless B board is of course semimechanized as compared with the 
manual B board, and it has a 50 percent increased load performance; 
but at least for as long as it lasts it affords some small chance for 
employment .in multitrunkil!g dial offices. This is only in metropoli
tan areas which have some dial and some manual exchanges. A single 
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exchange area or a multiarea with all units dial, does not need the 
cordless B board. 

A word on the cordless B board. An item of expense in the dial 
conversion is the call indicator board. This board registers calls from 
a dial to a manual office. For example, when an office is cut over to 
dial, the existing B or terminating boards from that office to all 
manual offices becomes useless, they mu!!; be ripped out and a call 
indicator board installed. These call indicator boards in turn be
come obsolete when the exchange in which they are located becomes 
a dial office. In an area of, say 50 exchanges, 1 exchange is made dial 
and 49 call indicator boards must be put in to allow the manual 
completion of calls from a dial office into a manual office. There is 
no alternative. The customer dialing cannot complete the call, the 
existing manual board won't do so because it is based on manual trans
mission of a call from one exchange to another by an operator} and 
no operator is involved in the dial office, so a device must be tound 
which will let the operator in the manual office know what numbers 
the dial station is calling. That, of course, is a great additional ex
pense because these are all installed and all npped out again as 
useless after dial conversion. 

DISPLACEMENT IN THE BOSTON AREA 

Miss SULLIVAN. The Boston metropolitan area now employs between 
3,500 and 4,000 operators. When I worked for the Bell Co. operating 
in that city 20 years ago, 6,600 operators were employed, but that 
does not tell the whole story of job loss. There has been an enormous 
gain in telephone stations and ID messages during that period. It is 
one of the heaviest regions in the country for density of telephone 
development and use. 

Based on the number of stations and messages handled by an oper
ator in, say, 1925, at least 12,000 operators would now be Jlequired to 
man this system. This is a job opportunity loss of 8,000 in that one 
city. This makes allowances for other factOrs which increase ol?erator 
value aside from dial operation, such as machine and selective nnging, 
straightforward trunking, nonrepetition of customer's order, and so 
forth. Making an allowance for all of that progress, we still have a 
figure of 8,000 job losses. 

The CHAIRMAN. You make a distinction hetween an opportunity 
lost and a job lost by displacement! 

Miss SULLIVAN. Surely. 
Dr. ANDERSON. But you indicate, do you not, in this illustration 

from one city, that both have occurred in that city ¥ 
Miss SULLIVAN. Both job loss and opportunity for job loss; yes, 

indeed. 
Dr. ANDEBSON. Would you generalize concerning the whole system 

!)n that one example ¥ 
Miss SULLIVAN. Well, I should say that it runs perhaps about the 

same throughout the country. I am more familIar WIth the New 
England area! because I know everybody there, and we have had 
organization there, and have had a better chance to keep track of 
figures. I should say it was pretty much the same in every large 
metropolitan area. Where busmess is great, the density of telephone 
service is great. Of course, in a town like Butte, Mont., where there 
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aren't as many telephones, and usage and density aren't as great 
in telephone service, there might be a difference. 

However, I think the. quest~on of displacement by dial even in 
the small town might be illustrated by the city of Terre Haute, Ind. 
Terre Haute, Ind., was an independent company, and had no toll 
service. The toll servioe was done by Bell. When they were manual, 
they had 180 operators. i after the conversion to dial they had 12. 
That is an example of the greatest reduction that I know of. 

The CaAmYAN. Do you qbject to the introduction of the dial 

sYS~¥SULLlVAN. Well my point is that we will not object to the 
introduction of any m;cl,anical adjunct that is a social servioe. Nat
urally, especially m times of depression with so many unemployed! 
we feel that introduction of machinery should be at least delayea 
so as not to place an added burden on these people, but we do feel 
that if we can see some social value to the public, there mar be some 
reason for accepting this great displacement by the machme. 

The ORAmY"N. The statement, of course, is made that the intro
duction of the dial has been at least somewhat delayed. 

Miss SULLlVAN. The point I hope to make here is that the di&! 
has no social value to the public. 

The ea.mMAN. Well, that, of course, is another matter. Have 
you any opinion or any knowledge as to whether or not there has 
been some delay on the part of the company in introducing the dial 
system' 

Miss SULLlVAN. Well, I have sometbintt on that a little bit fur
ther on here that I want to bring out, ana I also want to bring out 
something in connection with that in answer to a statement made 
this morning by Mr. Harrison, if I may, that "some 60 percent of 
our telephones • • * &re dial; roughly, I think the precise figure 
is 58 or 59." 

I understand the annual report of the A. T. & T. states that out of 
about 17\000,000 telephones in the United States, 9,000,000 are dial 
converte<1, so that would be even greater. That would probably be 
nearer 65 peroent. The city of Newton is being cut over this sum
mer. Three exchanges now employ 250 girls; 60 of these girls are 
to be trained for dial, according to reports. The remaining 190 
will be crowded into manual offices. Somerset-Prospect exchanges, 
serving the city of Somerville, employing 150 girls, will shortly be 
rut over. The city of Quincy is the ouly sizable manually operated 
office south of Boston in the suburban area, This city will be cut 
over in the summer of 1941, and over 100 girls now have jobs there. 
Jamaica exchange, cut over a short time ago, about 80 girls. They 
needed 12 after the cut-over. South Boston, cut over a few years 
ago, gave jobs to almost 100 girls before dial. It became simply 
a few positions on another exchange switchboard. Charleston, 80 
or 800 girls met the same fate a little earlier. Within the next 
year or so, no less than 600 jobs will go, to carry in substitution not 
more than 100 to 125. All of the city proper is dial-operated, except 
Quincy, slated to go in 1941, as is all of the south suburban area 
except a fringe of small exchanges on the border of the metropoli
tan area. North of Boston within the metropolitan area there are 
a few manually operated exchanges left, although the city of Cam
bridge has been dial for several years and Somerville goes out soon. 
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Outside Boston all the "larger cities are dial operated. W oroes
ter which gave the telephone company so much :{'leasant fame for 
its' enli~htened policy, used to have almost 300 gtrls, and now has 
100. CIties handling their own toll and long distance, as Worcester 
does) do not suffer the same job loss, as long-distance work is stilI 
handled manually. Worcester handles its own long-distance work. 
However, the company is taking care of that. Short-haul toll calls 
are being transferred to local offices and doubtless extensions of 
the zone dialing principle will soon enable the customer to dial his 
own long-distance calls. 

PBX work is the only job outlet for telephone operators outside 
the company service. On a board manually operated, if it were at 
all busy, it was necessary for the PBX o~rator to have been trained 
in the telephone company. Such trainmg is less important now. 
Furthermore; a strong campaign is being made to further mechanize 
the PBX by InStalling an internal dial system in large business institu
tions, hospItals, and so forth. 

DIAL SERVICE V. MANUAL SERVICE 

Miss SULLIVAN. It is vl!r'Y expensive to install and gives infinitely 
less satisfactory service than an operator gives, but that doesn't 
seem to matter. They are goin~ in just the same. The telephone 
company has competition on thIS (PAX) but the company IS out 
hard after business. This elinlinates about one operator in three on 
t1le private branch exchange in this kind of service. It is a nuisance 
and an abomination, and the customers usually hate it after it gets 
in, but they have put out so much money on it, they have to stick 
to their bargain. 

An operator still handles out and in calls manually, but internal 
calls are dialed on another instrument. Imagine in a hospital trying 
to locate a doctor without the human aid and interest of the operator. 
Hospitals which bve installed the PAX or the telephone company 
system have to put in a. public a.ddress system to supplement it, and 
then it isn't a two-way i:eIephone communication system a.t all. 

The telephone compa.ny is therefore abolishing jobs for operators 
within the service, and at the same time is busy outside, trying to 
eliminate PBX jobs which company-trained girls might ha.ve a 
chance to get. 

Telephone service at its best is personal service. This is true of 
the PBX as well as of the centra.l office service. 1'0 attempt to 
mechanize PBX service is to render it an inferior service. Yet the 
telephone company is doing exactly that, just so that it ma.y loa.d 
up guIlible customers with expensive equipment, with the baIt that 
"m time" operator-wage saving will pay for it. Some "businessmen" 
superintendents of hospitals have been falling for this, but if you 
want to find out how it is working, don't interview the superintend
ents-interview the doctors and nurses. 

I have shown here in a small way, by casual illustrations) what 
the machine-switching method has done to operator jobs. Tile full 
story is, of course, a.vaila:ble in F. C. C. reports since 1934 and I. C. C. 
reports before that; in special studies by the Labor Department, in 
the Census of Telephone and Telegraphs of the Bureau of the Census, 
in the Report OD Technological Changes of the National Resources 
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Commission, and in the extended investigation by F. C. C. into the 
American Telephone & Telegraph Co. 

I suppose I can add my own estimate, and say 150,000 women's 
jobs have been lost during the last 15 years to the dial. At a. $24 
weekly wage, that is about $10,000,000 pay roU a year, removed as 
a potential purchasing power and foUowmg the downward spiral 
aft"ooting thti silk-stocking trade, the groceries trade, and all the 
spots where 150,000 girls would spend their wages if they had jobs. 

The most appalling picture of aJ!.1 however, to my mind, is that this 
job.source is being dosed oft" for all time-not because of the depres
sion-the depression hardly caused a ripple in the telephone busi
ness. They only had about a year of reaUy poor business with net 
station losses. The unemployment casualties which were truly 
depression-born would have been minor and temporary. 

1931 was the biggest telephone year up to then; 1932 was bad and 
part of 1933, but by 1937 they had reached a new high, largest num
ber of telephones in history, greatest number of messages, oest long
distance business, highest profits. Thus the richest, oiggest, most 
powerful corporation in the world is deliberately liquidating its job 
responsibility to 25,000 American girls every year. 

And this brings us to the dial telephone itself. Has it been worth 
this sacrifice ¥ Has society gained more than it has lost i The dial 
telephone furnishes a I?oorer, slower, less a.ccurate, far more expen
sive service to the pubhc than the manuaUy operated telephone. 

It is practicaUy useless in an emergency. It makes more mistakes 
than the operator does, and she, bemg possessed or human intelli
gence, immediately sees her mistake and corrects it. 

The service of the telephone operator in every type of emergency, 
disaster, and catastrophe needs no tribute from me here. It is written 
on every newspaper page in the history of the last 60 years. That 
precious element of human quick-wittedness, human devotion, human 
bravery will go from the telephone system with the last operator, 
and you wilI have substituted for it a chill thing of steel, without 
nerves, emotions, responses, or intelligence. On a manual telephone 
you have but to lift the receiver, knock it off if necessary, groan if 
you cannot speak, and on the instant the operator, with all that mag
nificent mechanism at her fingertips, will act with the speed of light
ning to bring aid to safety to you. 

The diall Are you able to dial the operator¥ If so, you can get 
her to be sure, but then can you talk to her and teU her exactly where 
you are i On the manual she can locate you, whether you can teU 
her where you are or not. On the dial she can't. If you should 
hang up or have the telephone removed from you and cradled, her 
chance to help ;you is gone completely. She doesn't know where you 
are. You are Just an accidental signal on the sender monitor or the 
unused cord board. If the line had heen held open, she might have 
been able to find out where you were by notifying the wire chief, 
who might have been able to trace the call. But that chance is lost, 
and that is hardly emergency service. 

I have known operators to unplore victims of an accident or assault 
to remain on the line, to hold the connection open so that, assuming 
their inability to describe where they were, she could set in motion 
the cumbersome process of tra.cing the caU through the plant depart
ment. But persons distracted by fright or injury or desperation ean-
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not reason and act coherently. They can't or don't tell the operator 
where they are, they can't or don't hold the line open, and she is 
helpless to aid them. 

Not so were emergencies handled in the old manual days. A re
ceiver off brought the operator in on the line instantly. She had a 
sixth sense for human trouble and need. Not a word need be said, 
a faint groan J,>erhaps, or Jabored breathing or the shu1He of a body 
struggling to nse. She knew where it was. There was her familiar 
little lamp cap with panel and jack plainly marked. 

Even if the receiver went back on again, if no coherent word were 
~poken, she knew she was needed and where and she went into action. 
The police arrived in 5 minutes and apprehended the assailant. The 
firemen arrived in 3 minutes and saved the children. A little dog got 
his picture in the paper in Boston the other day. His master lives 
in one of the few manual areas left. He knocked the receiver ()ff 
the hook, the operator went in on the line and heard his ominous 
barks, preceded by low, prolonged growls. 

RealIZing that it mIght just be the postman who inspired the 
growls, she nevertheless took no chances and dispatched both ilie 
police and fire departments to the house. It waS a fire; two children 
were asleep upstairs. The newspaper made the comment: "A- good 
thing it wasn't a dial telephone." This is very unusual for the news
papers are usually beguiled by company propaganda that the dial is 
progress. 

To substantiate the argument that the dial telephone has robbed 
the service of one of its most romantic and valiant characteristics, 
there need only be an examination of the V ail medal awards of the 
recent years of preponderant dial operation. One year there were 
no awards at all. No e:pisode worthy of the Vail medal tradition 
could be found in the entire system. 

The Journal of the International Brotherhood of Electrical 
Workers, the labor organization of jurisdiction in the telephone field, 
commented on this happening, editorially under the caption "Tele
phone service at its best is personal servIce." The Bell System has 
not since failed to make a Vail award each year, but the awards have 
increasingly gone for deeds outside the service. A lineman makes a 
rescue from drowning for instance, a commendable and humane thing, 
but the act of a passerby rather than that of a telephone man, and 
only incidentally associated with the telephone servIce. Needless to 
say, the Vail medal was designed to memorialize deeds growing out 
of the operation of the telephone service itself. 

Some of the most glorious of these experiences were those of op
erators in small and remote communities. Under the dial system, the 
policy is to mechanize these small offioes completely, then lock them 
up and leave them and the community to the strange devices ()f 
machinery, with no human eye) ear, v()ice, or brain ()n duty f()r safe
gnard agamst any enemy of lire or property. 

Those are remote-control exchanges, connected to the outside world 
only throu~h the exchange to WhICh the smaller office is tributary, 
and that office w~ere flesh-and-blood operators are on duty may be 
20, 30, or more mIles away. 

The telephone-company advertising is very interesting to examine. 
They never sh()w a dial telephone in their advertising. They stress 
women, children, and babies in their advertising and, being master 
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psychologists, know better than to intrude the dial on that picture. 
A woman with a baby and two or three small children depending on 
her protection would get very little aid through a dial telephone, if 
a danger threatened them. The company also quite unblushingly 
advertIses an operator seated at a switchboa;d, operating a fully 
manual board, although they are busy scrapping these boards and 
these operators as quickly as they can. 

At the Telephone Code hearing, under the N. R. A., a telephone
company official was asked when and why and under what circum
stances the company determined on dial installation. He replied, after 
some evltsion, that it was usually at the request of the subscribers. I 
doubt this very much .. In fact, I know it isn't true. Despite the 
terrific build-up which dial has received, customer resistance to it is 
strong. Every operator knows this. 

The ca.lling rate goes down under dial in the beginning; the ratio 
of abandoned calls goes up. You can't use a dial telephone except 
in a lighted room. n you wear glasses, you have to find them and put 
them on. Many old person~ especially if living alone, find the tele
phone a comfort in keeping m touch with relatives and friends. The 
dial telephone destroys this, being too complicated. 

Dial codes vary from city to CIty. It is no longer sufficient to know 
merely the number. You must know and remember the prefixes, 
sometImes two letters and one digit and sometimes three letterst some
times letters and one digit, and so on to accomplish the complicated 
labor of making the time inIpu1se work. 

In addition to remembering all the prefix~ you must remember, 
if the number itself is less than four digIts ... to dial the number of zeros 
necessary to make the mechanism work. This is all too much for the 
aged, the infirm, the partially literate, the foreign, the poor-visioned, 
leaving this group, to whom the telephone is of special importance, 
practica.lly shut out from its services. 

A phase of the dial question which has received very little public 
attention is the quality of service it gives. In the OhWaqo rate case 
it was put forth and suPJJ~:;OO by gOOd engineering opinIOn that the 
dial is incapable of han . g an equal number of calls per hour as 
the manual board. A.ll operators know that the dial is highly suscepti
ble to error. The dial "false busy" is a byword in telephone offices. 
The importance of timing is such that diaImg slowly or more ral?idly 
than normal will result in a wrong number. Dial cut-offs are a rught
mare to PBX operators. If your dial falls into a wrong groove, as 
it not infrequently doos1.y.0u not only get a wrong number, you can't 
get a correct number. II you dial 20 tinIes, you still get the wrong 
number. You can get your call through ouly by leaving the dial to 
its own resources and getting an operator to put the ca.ll through for 
you. 

I have no qualifications whatever in any technical sense, and my 
knOWledge of telephony is confined to that possessed by an expen
enced and competent operator. But I have studied and observed the 
dial in many manifestations, and I believe there are many things 
which require more authentic explanation than has ever been given 
by the telephone company. 

For example, the New England flood of 1934 affected equally two 
Massachusetts cities, Lowell and Lawrence. The ouly obvious dif
ference between the two cities is that Lowell is farther up the river, 
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and might, therefore, if anything, be more affected by the flood than 
Lawrence. Lowell had a manual telephone office at that time, Law· 
rence had a dial. 

In Lawrence, the telephone system collapsed completely, and the 
Army had to set up field telephone service to carry on emergency and 
relief work. Lowell's manual telephone service stood up to the test 
in a comparatively high measure of efficiency. The Boston operaton 
could at least get Lowell all through the emergency, but they could 
not get calls in or out of Lawrence. 

The obvious explanation is that the mechanized system, since it 
could not handle all the load put on it, sagged, buckled, and failed alto
gether, while the manual system with the factor of human intelligence 
In control, handled all that was physically possible, which was a sub
stantial portion of the total. 

This same phenomenon, which I maintain is characteristic of the 
dial, occurred when Cambridge, Mass., was cut over. That was the 
largest single cut-over to that date in the New England area. After 
the cut-over, there was no service in the city for 2 or 3 days. It just 
cracked under a load too big to handle. The Boston papers were full 
of the story. The company said the collapse was caused by curiosity 
calls, and as usual everybody accepted that. . 

Now, that could have been true, and if so, proves my point that when 
loaded with an abnormal demand, whether inspired by fear of death 
in rushing flood water or curiosity about a new toy, the dial can handle 
no business at all. On a manual board the operator cannot, of course, 
handle any more then she is able tOl but, as we all know, the capacity 
of human strength, endurance, ana accomplishment, when need re.
quires, is practically limitless. 

At any event, in such emergency, the operators can handle loads to 
the physical possibilities of their switchboards and can apply the in
dispensable element of discrimination and intelligence. That is, they 
can give preference to the authorities, hospitals, doctors, and the 
most affected sections. In short, the situation is within human and 
rational control. The machine, you see, doesn't know one call from 
another and can't handle them all. So, in characteristic robot fash
ion, can handle none and passes out of the picture as a communica
tions medium, usually when most needed. 

The cost of the dial reaches, of course, practically astronomical fig
ures. In the Ohicagu and the M aBaaclvt.tlJetta rate CaBes, this was 
clearly demonstrated. The New England company sought higher 
rates In the late twenties, because the cost of the dial installations had 
disorganized its rate of return. I shall introduce exhibits on these 
points. 

Dr. ANDERSON. Do you want the exhibits introduced here' 
Miss SULLIVAN. Yes. 
Dr. ANDERSON. These exhibits are extensive documents, and rather 

than have them printed in the record, we will file them as exhibits. 
The CH_mM_N. You might indicate what you are filing, so that 

the record will show where they may be obtained. 
Dr. ANDERSON. "Exhibit No. 2574" a file exhibit ''The Dial Tele

phone and Unemployment," from the Monthly Labor Review, Feb
ruary 1932, Bureau of Labor Statistics. 

"Exhibit No. 2575", file exhibit, from the Journal of Electrical 
.W orkers and Operators, June 1934, "Full Text of Epochal Telephone 
Decision." 
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"Exhibit No. 2576". file exhibit. the same journal. March 1935. 

"Costly Dials Make Subscribers Work." 
"Exhibit No. 2577". file exhibit, the same journal. Apri11936. "Gif

ford's Chickens Come Home to Roost." 
The same journal for December 1939

1 
"More Glimpses Into Private 

Life of A. T. & T .... "Exhibit No. 2578.' 
(The documents referred to were marked "Exhibits Nos. 2574 to 

2578" and are on file with the committee.) 
Miss SULLIVAN. I have just one more page. 
Nobody likes the dial; nobody wants It. It gives inferior service 

at a very greatly higher price. It is an inconvenient abomination. 
It is useless in a personal emergency. It cracks up oompletely in a 
oommunity emergency. It is nothing iliat a telephone ought to be 
and everything iliat it shouldn't be. It is inaninIate. unresponsive, 
stupid, when telephone service ought to be vital. aninIated, and in 
telllgent. It does none of ilie things which machinery is supposed 
to do in indnstry. It does not reduce huma.n labor; it merely trans
fers labor from ilie operator. who gets wages. to the subscriber who 
doesn't. It does not cheapen ilie product, it costs more. It is not 
more efficient. it is far less useful than the ma.nua.lly operated service. 
It destroys jobs and closes off an entire employment field. wiili no 
compensations to society. . 

It has been pushed onto ilie public regardless of merit. When 
first installed1.it could not test oonsecutive lines. If you had 10 tele
phone trunk lines and the first line was busy. ilie party calling you 
got the busy si~al. although 9. 8. 7. or 6 lines might be free. When 
first installed. It could not measure overtinIe so iliat ilie cost of tele
phone service could not be equitably distributed among users. These 
defects have now been oorrected. 

While ilie dial was beine- pushed like mad in- Boston. inIportant 
Massachusetts cities still usmg the manual were left way behmd the 
tiDIes on developments which had long been part of ilie a.dvancement 
of the telephone art, such as selective and divided machine-ringin .. 
and straightforward trunking. Old ring-down circuits and even 01:1 
drop systems were still in use in some places, years behind the tele
phone art, while in oilier places fine modern common battery boards 
wiili straightforward trunking. tandem circnits, automatic ringing. 
boards capable of many years of useful life. in no way approaching 
obsolescence and worth millions of dollars, were scrapped for diaT. 
while ilie oilier exchanges with the outmoded equipment of ilie 
eighties and nineties were left without modernization. 

J. J. Carty. A. T. & T.'s great engineer always op~d ilie dial 
telephone ana it was not until late in his life when his Judgment was 
overruled. iliat the Bell System went in for rapid dial conversion. 

The dial telephone history has never been adequately studied. No 
State regulatory body has done anything. The information which 
has been adduced in State cases has come from litigants and inter
venors against rate increases or for rate decreases. The Federal Com
municatIOns Commission in its investigation of the A. T. & T. ap
parently did not consider ilie service angle of dial unless it did so m 
some staff report with which I am not familiar, although it did con
sider ilie cost angle. 

The dial telephone is the perfect example of a wasteful. expensive. 
inefficient, clumsy. antisocial device, being substituted for satisfactory 
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competent, human labor which received wages for work now per
formed at exactly the same expenditure of human effort without the 
compensation of wages. 

The CllAlRMAN. If it costs more, Miss Sullivan, to install the dial 
system, what is the explanation of its adoption i 

LABOR DISPLACEMENT AS A PURPOSE OF DIALIZATION 

Miss SULLIVAN. Well, that is the question I expected to be asked, and 
I think the answer is this: The personnel problem in the American 
Telephone & Telegraph Co. was becoming a very vital one. There was 
unionization in New England. It was small, but very competent and 
very militant. The keeping up of the company union is an expensive 
project for any corporation

i 
and the telephone company undoubtedly 

saw that this personnel prob em would one day be a factor in regulating 
working conditions, hours, and wages, and therefore went. hog-wild 
on this dial installation

ii 
which unquestionably is expensive but which 

they felt in the long pu -no one knowing how long the puIl may be-
would reduce their personnel. It has already, by their own charts, 
reduced the wages of their personnel. It will reduce them by an incal
culable amount m the days to come and has also reduced their personnel 
problem, which is a very real factor in a corporation with a decided 
antiunion policy. 

The CHAIRMAN. Will you pardon me i I have just had a call on a 
manual board. 

(Dr. Lubin now presiding.) 
·Acting Chairman LUBIN. The testimony given here this morning 

points to the question I asked, namely, why the dial was installed. 
This was not of course answered the way you presented it, but the 
statement was made. I am wondering whether you have any infor
mation on the subject, whether it would have been physically impossi
ble to meet the growing demands for telephone service without 
mechanization. Do you know anything about that aspect of the 
problem' 

Miss SULLIVAN. I would disagree with that completely. A manual 
switchboard can be installed having up to 10,000 lines, and there is no 
limitation on the duplication of manual switchboard units. I would 
say that was definitely not so. 

Acting Chairman LUBIN. Do you know whether it takes longer to 
complete a call on a dial as compared to the manuaH 

MISS SULLIVAN. All things bemg equal, I think it probably might be 
a little faster. I think there would be an advantage in the personal 
service. 

Acting Chairman LUBIN. I know one of the manufacturers of the 
manual switchboards claims they can prove that it takes less time. 

Miss SULLlVAN. Our position IS that it takes less time, but I haven't 
the number of seconds. 

I should like to put something in the record in answer to a state
ment made this morning by Mr. Harrison, of the telephone company 
about keeping on 60,000 employees during this long de'pression. ~ 
think that figure of 60,000 is probably true, but I do think mention 
should have been made that the operators themselves bore part of 
tha burden of that 60,000; that in New England, for instance, work 
was staggered and many operators-in fact almost all-lost 1 day's 
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pay a week in order to give additional work to those 60,000 employees. 
So the cost was not wholly borne by the telephone company, but was 
borne by the operators themselves-:-the cost of carrying those 60,000 
people. . 

And I don't believe the telephone company dared to suddenly 
throw 60,000 people on the streetS and say, "This is a result of the 
dial" It would have been bad for a corporation which spends 
so many millions and buys up so many pagtlS of magazines with pic
tures of nire old ladies-I understand there is a nice old lady on the 
back of the Saturday Evening p~ but no dial telephone beSide her. 
So I would like to leave the thought m the minds of the committee when 
they think of the 60,000, that the telephone operators themselves 
also carried part of the financial burden of the 60,000, and in my 
opinion, I do not believe the company dared to throw that great num
ber of people on the market as an open indication of dial diSplacement. 
They would prefer to do that more gradually. 

Acting Chairman LUBIN. It might interest you to know that the 
experience in the United States Senate was to the effect that when 
the dial 'phones were installed the Senators and employees said they 
refused to take over the duties of operators, and the result is that 
although the phones are dial phones, they are manually operated. 

Miss Suu.rvAN. I think all of you on the committee who dial your 
numbers are doing the telephone operator's work without wages and 
without a correspon~ lowering of your telephone bill. 

Dr. ANIlE8SON. Viewmg the industry as you know it today, could 
the telephone system of the United States be handled efficiently on a 
manual operation hasis! 

Miss Suu.rvAN. I absolutely believe that it could be. 
Dr. AlmEBSON. What is your estimate of the number of operators 

who would he reqnired in excess of those now employed, were it so 
handled! 

Miss Suu.rvAN. At the present time! 
Dr. AlmEBSON. Yes. 
Miss SULLIVAN. I would rather let you make your averages from 

the figures I absolutely know, and those are the New England figures, 
which show a loss of 8,000 jobs for the Boston area alone. . 

Dr. AlmEBSON. You indicated a moment ago that labor also bore 
part of that great hurden during the period of the depression. 

Miss SULLtvAN. I was speaking there of the New ~Iand dis
trict, where I know it was done, and I am pretty sure it was the 
policy throughout the country. In fact it was done here in Wash
ington, too. 

Dr. AlmERSON. Do you know whether, during the period of cur
tailed earnings of the company, the dividend receivers also bore any 
of the cost there involved f 

Miss SULLIVAN. The Bell Telephone stock stayed at 9 percent dur
ing all of the depression yea~ and-- . 

Dr. AlmEBSON (interposing). That was regardless of earnings! 

Miss SULLlVAN. The A. T. & T. stock dividend was $9, and has 
been all throu~h the depression, regsrdless of earnings. Before we 
had a depresslOn in the telephone company at all, in the year 1930 

12M91---41-pt. 30---32 
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and 'aI, when the company was doing well, all increases in the 
telephone industry were stopped. A moratorium was declared on 
increases, and this was in the very best year of the company, 1930-31, 
and all increments, all raises, were frozen, and no further increases 
were given for a period of 3 or 4 years. 

(Senator O'Mahoney assumed tli.e chair.) 
Dr. ANDERSON. This moroing, Mr. Harrison submitted "Exhibit 

No. 2570" which showed the average weekly earoings of all employees. 
I take it you have seen that exhibit i 

Miss SULLIVAN. Oh, yes; that was a point that I heard Mr. Har
rison make this morning. I think he said that the wage scale, if 
anything, was a little higher than it had been some years ago. I 
would like to point out that naturally when no new people have 
been hired over a period of 15 years, you reach your top salaried 

r.eople, and in the event of the cut-over all those who are hired and 
et go as not needed would be the low-wage persons) and of course 

those who have had 10, 15, or 20 years' service would be the higher
paid people, and co.mpa~g that scale, it would look as though the 
wage scale were a little higher. 

Dr. ANDERSON. There is one other comment I should like to ask 
for on this matter of employees' weekly earnings. You will note he 
has a single line on the chart indicating the average for all em
ployees. You have devoted most of your 'paper to the effect of diaJ. 
upon operators. If you put in a line here mdicating operators' earo
ings, do you have any data that would indicate to the committee 
what operators have earoed in weekly earoings during the period 
under review! 

Miss SULLIVAN. I have many wage scales in my office and I should 
be very glad to submit them to you for your report. 

Dr. A:NnERSON. This would indicate that the average weekly earn
ings for telephone employees-and I take it this being all employees, 
it includes Mr. Gifford's salary as well as the lowest-paid operator 
in the system-all averaged amounted to something like $37 a week. 
In the district you know best, what are the average earoings of 
operators' 

Miss SULLIVAN. The telephone scale for telephone operators is $26 
at the end of 15 years in the big cities. In cities like Chicago and New 
York it goes up to $28, occasionally to $30. There are graduated 
scales. They have class A, B, and C, and down to an $18 or $21 top. 
There is no scale in vogue for every telephone operator. It begins 
with the metropolitan areas and goes down to the smaller areas, and 
tllere are six or seven or eight schedules. 

Dr. ANDElIlION. What would be the lowest schedule i 
Miss SULLIVAN. The lowest might be around $16 or less-that is, 

comparable to whatever the minimum.is in a very, very small town or 
village, a small exchange, but top would be, in New York City, $30. 

Colonel CHANTLAND. Is that beginners i 
Miss SULLlV AN. No; that is after 15 years. There has been no be

ginning rate, because the company has closed the schools for the last 
15 years. There have probably been no telephone operators hired, 
excepting when a cut-over comes, and they hire an enormous amount 
of temporary people, and give them around $14 or $16 beginning rate. 

Colonel CHANTLAND. Even in the large cities' 
Miss SULLIVAN. Yes; as a beginning rate. 
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Mr. PIKE. Those are a good deal higher than they used to be. I used 

to work for a telephone company at $15 a month as an operator. 
Miss SULLIVAN. I was a member of the first telephone operators' 

union in New Englandt and we do take credit, in the International 
Brotherhood of Electncal Workers and the Telephone 9,perators' 
Union, for all of the good wages and good working conditions now 
enjoyed throughout the telephone system. We fought for these con
ditions and struggled and bargained for them, and the telephone com
pany then automatically put them into effect throughout the system. 
So beyond any question, we can demonstrate the fact that what 1S con
sidered by the company today a fairly good I?Olicy in hours and wages 
is the result of the telephone operators' UnIon. In fact, we had to 
threaten strike in New England at the time of the N. R. A. to get 46 
hours' pay, or to get 48 hours' J'ay for a 46-hour week, then 44 and 42, 
and firially a 4O-hour week WIth the 48 hours' pay, but that was no 
generous gift from a concern that didn't know quite where to put its 
undivided surplus lest the Government take it. It was something we 
had to frighten out of them in order to get it. 

The telephone company buys all its equipment, from a pencil to a 
switchboard, from the Western Electric Co., which is a subsidiary of 
the American Telephone & Telegraph Co., and it is therefore buying 
from itself and selling to itself, and if it makes a nice little profit 
that can go over to Western Electric Co. as a melon. That is a very 
nice way of doing business. You have no competitors in your equip
ment and the pnce is whatever you wish to make it. 
, Colonel CHANTLANIl. Miss Sullivan, you make this statement that 
it doesn't reduce human labor, it merely makes the subscriber do the 
work, who doesn't get wages. 

Does your memory run back to the time when. the Bell Telephone 
Co. itself used the argument against the independents who had dial 
telephones , 

Miss SULLIVAN. I believe it does. 
Colonel CHANTLAND. It was one of the hardest arguments the inde.

pendents had to go against. 
Miss SULLIVAN. At that time the Bell Telephone Co. didn't have 

the patents, and the dial was all wrong. Now they have the patents, 
and the dial is all right. 

Colonel CHANTLAND. In other words, the Bell Telephone Co. at 
that time said it was a nuisance and ''you don't want those telephones 
with that nuisance on them." 

UNIONIZATION IN THE A. T. T. 

Dr. ANDEBSON. You spoke a moment ago of the effect of unioniza
tion and the collective bargaining upon the wage rate of telephone 
operators, taking credit for the increase as a result of unionization. 
What is the practice in the A. T. & T. 'with respect to unionization 
and collective bargaining' 

Miss SULLIVAN. The telephone company at great expense has set 
up a company union. They were one of the first industries in the 
company-union field. They have this organization su~rimposed 
upon the operators, and now with the imminence of dial and the 
threat of loss of jobs, it is pretty hard to get people out from under 
the domination of the company and the company uuion. 
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Dr. AlmEBSON. So the coinpany union operates within the A. T. &. 
T. as the dominant bargaining group' 

Miss SULLIVAN. I have never known of them to bargain. If they 
do auy bargaining, it is news to me. 

Dr. AlmEBSON. In other words. the effect a union of that kind 
might have upon technological advances in the industry would not 
correspond to the effect your union as an outside bargaining agency 
has' 

Miss SULLIVAN. Congress has decided that a company union is not 
a legitimate union and is therefore out-moded and mlule illegal, so 
we hold there is no union in the Bell Telephone System, and I feel 
the threat of a real union that would have some say as to hours, 
wages, and wor~ conditions is one of the deciding factors in the 
promotion of the dial. 

Dr. AlmEBSON. Is your attitude with respect to the dials being un· 
social and all the other things you characterized it as being, your 
personal view or that of your union and its representatives' 

Miss StJIUV AN. That is the view held by all telephone operators 
whom I know, and I know many thousands of them. It is also the 
view held by people who have made a study of the dial itself, and have 
not been begiilloo. by the telephone company's advertising. . 

Dr. AlmEll8ON. Have you ever opposed. any other teChnological 
change the Bell Telephone System ru.s installed, 

MiSs StJIUVAN. No; we were in favor of their straightforward 
trnnking and certsin earlier things such as tandem switching and 
machinl>-ringing, and so forth, which improved the service. 

Dr. :K:oPs. I should like to ask the witness a question which is 
prohably somewhat academic, but it is alleged that machines are in
troduced because of high wages, and whenever wages are raised you 
increase the pace of mechanization. On that point I should like to 
~h~: two questions out of your experience. In the first pm:la~d 
m . e technology coming into the telephone industry, parti l:y 
the dial telephone, displaCe low-paid or high-paid workers' And 
in the second ",lace, if there were differences in pa:f .o~ the operators 
displaced, did It tend to displace workers who got higIIer pay as op
poSed to those who probabfy, in outlying districts or in other dis
tricts of the country, got lower pay' In other words, was there a 
tendency for the dial system not to be put in, say, in the South or 
West, where wages were lower, and to be put in specifically where 
wages were higher! 

Miss StJIUVAN. The expansion of the dial was greater in the North, 
and wages in the North--telephone wap-are Il"nerallY~her. So 
I tlJink that it might be that the drive came ill the No where 
wages were higher, and it is my convinced opinion that the te phone 
company has rushed the dial at great expense and inconvenience to 
the public because they foresaw a problem where organization in the 
field of the telephone industry would mean a higher wage for their 
empl0f<e:rs. 

Dr. . Among the employees of .the telepho!'e com\"lny itself in 
an ordinary telephone exch8.ng6 was It the relatIvely high-paid em
ployees that were supplanted or the low paid' 

Miss SmuvAN. We had established a policy, with 10 years of union
ism in New Ene:lan~ that '!-as been J'retty generally followed by the 
company, and that IS that ill lay-offs or transfers, length of service 
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shall count in holding your job. The newer employees, those with 
the shorter length of service, and therefore with the lowest pay, 
will be the first to go. That is a union principle. 

Mr. Pm& Of course, the displacement wouldn't hit the supervisors 
and chief operators as much as people who had been doing regular 
work on the board, would it' 

Miss SULLIV AN. When it eliminates an operator it eliminates a 
supervisor and a chief operator. Take, for example, the small ex
change that has become completely automatic. When that is closed 
and turned over to the devices of the machine, there will be no plant 
chief, wire man, telephone operator, information operator, supervisor, 
or chief operators. 

Mr. Pm& That wouldn't be true in the larger city. 
Miss SULLlVAN. It will eliminate the higher-paid people, if you are 

thinking of supervisors, chief operators, and people of that sort, in 
proportIon to the number of operators eliminated. If there is 1 super
visor to 10 operators and you eliminate 100 operators, you eliminate 
10 supervisors and 1 chief operator. 

Dr. KiIEPs. Could you have delayed the installation of the dial 
system by lowering the wages of the operators' 

Miss SULLlVAN. I do not believe that it was the high wages, because 
the wages are comparatively not high. I believe it was the personnel 
problem that the company foresaw in the future, especially with the 
National !.abor Relations Act. They realized they could not forever 
hold their people in a coml.'any.dominated union, and when they 
would get into a reallabor umon, they would have to face the I?roblem 
of better wages and better conditions. I think that was the sItuation 
they wanted to sidestep, and not any high wages they now have. 

Dr. ANnEBBON. You now have a situation in which well over one
half of the industry has been mechanized with diaIs-some 60 percent, 
as I remember your remarks. 

Miss SULLlVAN. Yes. 

ImPLOYEE AT1'lTI1DE TOW AlID THE DIAL 

Dr. ANnEBBON. Obviously, it is impossible to turn the clock back. 
Is it your opinion that the union will continue to resist further instal
lations of the dial on the grounds you have stated in this paper' 

Miss SULLlVAN. We see no reason, since there is no social value to 
the public, to the employees themselves, for this tremendous job loss 
that exists and that will continue to exist as dialization is extended. 

Dr. ANDEBBON. And you therefore urge a return to the manual 
operation of the telephone service' . 

Miss SULLlV AN . We urge at least the cessation of the dial 
installation. 

The CHAIRMAN. You mean the---
Miss SULLlV AN (interposing). The cut-over; and I still feel that 

the public was better served by the ol?erator. 
The CHAIRMAN. You were speaking a little while ago about the 

temporary employees of the company, the operators. Can you 
amplify that a little biU 

Miss SULLlVAN. About 3 months before the cut-over takes place, it 
is necessary to have an additional force of operators, and the telephone 
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company will point out this ·fact to the subscribers and say, "Why, we 
not only don't let our people go, we hire more." 

The CHAIBMAN. Why lS that necessary! 
Miss SULLIVAN. There are many factors. The operators must be 

taken from the board for periods of time and taught the dial opera
tion, and therefore it will be necessary, on the manu~!~ to have others 
take their places. So for a period of 6 weeks, we will say, the num
ber of operators who are to be retained in dial must be taken from the 
board and .trained in dial operation, and someone must handle the 
boards while they are not there. 

Then the general excitement and change due to any cut-over would 
require additional operators, but that is for a very short period, and 
the company, of cou~~ because they write "temporary" beside their 
names when they give mem jobs, does not enter them in the statistics 
at all. 

The CHAIRMAN. We have been told that those who are displaced 
by the dial system are, for the most part, temporary employees of 
that character. What 18 your view about that' 

Miss SULLIVAN. That would not be so, if we will assume that an 
exchange has 100 people and that after the cut-over they are going 
to need 20, or less. . 

The CHAmMAN. Is that a proper proportion' 
Miss SULLIVAN. That is about the proportion. Sometimes it is 6 

operators displaced to 1 girl on the dial. It might run down to 14 
percent, but we will assume the most advantageous, one-fifth, 20 people 
to remain out of 100. 

'rhe CHAIBMAN. Would you say that on the average the installation 
of the dial system reduces employment' 

Miss SULLIVAN. It takes four-fifths, at least. 
The CHAmMAN. Of the operators' 
Miss SULLIVAN. The operating force--I am including information 

operators, supervisors, chief operators. 
The CHAIBMAN. I understand. 
Miss SULLIVAN. Shortly before the cut-over, in this 6 weeks to 3 

months period, an additional 10 percent is taken on. That would be 
10 operators are hired, making the force 110 to carry them over this 
training period, so that when the girls are laid off, finally, after 
conversIOn, 90 go. That is 80 of the old girls, plus the 10. 

The CHAmMAN. That must include many more than these tem
porary employees. 

Miss SULLlV AN. Eighty percent of the force, plus the 10 percent 
taken in during the conversion. 

The CHAmMAN. We heard testimony to the effect that the company 
has adopted as a policy the delay of installation of dials, has adopted 
a policy of making work and long-range planning in order to absorb 
those who are displaced by the introductton of devices like the dial. 
Have you anything to say about thatl 

Miss SULLlVAN. The company is being lis careful as possible not to 
get an unpleasant odor abroad among the people by sudden, spec
tacular displacement of telephone operators. 

The CluIRMAN. I take it that there is some effort to do this upon 
the part of the company, but your feeling is that it doesn't go far 
enough. 

MiSs SULLIVAN. That is true. 
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The CHAmM'N. In other words, that the policy isn't sufficiently 

enJrned, that it may be partially enlightened. 
. SULLIVAN. Where there.is a great deal of toll service, the dis

placement of telephone operators is not so great. A two-thirds dis
placement instead of three-fourths, four-fiftIis, or five-sixths. 

On the machine in the telegraph industry, may I introduce the 
president of the Commercial Telegraphers' Union, who is a testing 
and regulating plant man here in Washingtonl D. C., for Western 
Union, I should like to have him give some testimony about t)le ma
chines in Western Union. 

The CHAIRMAN. That is part of our story. 
Colonel CB:ANn.A>m. Did you read or hear Mr. Harrison's te.,ti

mony! 
Miss SULLIVAN. I heard the last 10 or 15 minutes of Mr. Harrison's 

talk. 
Colonel CB:ANn.A>m. He spoke of a separation wage based on a 

vacation plus, I believe, a week per year of service for the first 6 or 
7 years, and 2 weeks for each year of service above that, as a separa
tion wage that they paid these displaced people. Is that substantially 
correct! 

Miss Suu.rv AN. Well, I think the separation wage is for some of 
the older employees, those, for instance, who have 15 or 20 years of 
service. I have not heard of it as far as telephone operators are 
concerned, for what the company terms the temporary 10 percent 
group, nor is it, in my opinion, a general practice for the younger 

gro~1~nel ~ He didn't claim it for the temporary, but any
body that was on the regular roll-whatever vacation they were 
entitled to, plus 1 week more for every year of service up to 6 or 7, 
and 2 weeks' pay for every year of service above 6 or 7; that that 
was paid as a general practice, I believe he led us to believe. 

Miss SULLlV AN. I do not believe that that is a general practice. I 
am not aware of it. 

Dr. LUBIN. Do you know whether that is the practice in the Boston 
area! 

Miss SULLlVAN. In the Boston area the union is strong, and we 
have been able to keep our people moving around the manual offices 
so that no one has been separated from the job. 

Dr. LUBIN. What is the attitude of the union in those instances 
where a new exchange is erected! Would the union feel that new 
exchanges should be manually equipped! 

Miss SULLIVAN. In the face of 9,000,000 dial telephones out of a 
possible 16,000,000 or 17,000,000, and the company's policy-it seems 
to me that it wouldn't be very important what we thought. The 
public is going to get the dial whether they like it or not. 

Dr. LUBIN. You did say that what the union really wants is that 
they should stop making conversions. . 

Miss SULLIVAN. We believe that if they started tomorrow on their 
new equipment to reestsblish manual operation, it would be better 
for the public and for employment. 

The CR_mM_N. Have you discussed that with the company! 
Miss SULLlVAN. No, I haven't, personally. But I believe that where 

our representstives are bargaining collectively, the company is well 
are engaged in. 
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Dr. ANDEBSON. This morning we were given testimony to the ell"ecL 
that last year's operations were the highest in the history of the 
telephone company, that there is every prospect, with the movement 
of business forward to higher levels, that the telephone company will 
also reach higher levels of production and operation; and mcidental 
to that higher achievement will come substantial increase in employ
ment; that the prospect is, therefore, one in which, while techno
logical advance will be noted, it will be not detrimental, and will 
increase the number of workers eng~ed in the telephone industry. 
Would you care to make any observatIOn on that point! 

Miss SULLIVAN. I should say that until we are lOO-percent 
mechanized; at the rate of existing expansion and telephone use, 
there will l>e some additional operators taken on, but even then I 
would question whether the company would be able to take care of 
all of the remaining operators who will be displaced and who are 
now operating manual boards. I doubt if it will take care of this 
group. 

Dr. ANDEBSON. Do you see any prospect, then, of the telephone 
industry's becoming, as it once was, a place of new entrance to the 
labor market, to the extentl as you indicated, of some 25,000 girls a 
year during the twenties, Who will find employment in the immediate 
future! 

Miss SULLIVAN. I see no possibility of that. I think that oppor
tunity has gone forever, and that at the present rate of prolV8SS of 
the dial, it will reach the stage in a few years where the serVIce will 
be. thoroughly and completely mechanized, that there will be a mini
mum of employees, not only operators but plant and installation. 

The CH.uiw:AN. Are there any other questions to be addressed to 
Miss Sullivan i We are very much indebted to you, Miss Sullivan, 
for a very clear presentation. 

Miss SULLIVAN. I should like to present Mr. John W. Reynolds, 
of the Washington, D. C., Commercial Telegraphers' Union. 

(The witness, Miss Sullivan, was excused.) . • 
The CHAIRMAN. Do you solemuly swear that the testimonYlou shall 

give in this proceeding shall be the truth, the whole truth, an nothing 
but the truth, so help you God! 

Mr. REYN0LD8. I do. 

TESTIMONY OF lOD W. REYNOLDS, COMMERCIAL TELEGRAPHERS' 
UNION, WASHINGTON, D. C. 

Mr. REYNOLD8. I only have one copy of this. You may have it 
after I read it. 

The CHAIRMAN. Let's get you identified. 
Mr. REYNOLD8. John W. Reynolds, Commercial Telegraphers' 

Union. 
The CHAIRMAN. What is your position with the Western Union! 
Mr. REYNOLDS. I am the assistant automatic chief of the Western 

Union Telegraph Co. 
The CHAIRMAN. And your position with the union' 
Mr. REYNOLllS. I am president of the local in Washington. 
The CHAIRMAN. Thank you. 
Dr. AlmEBSON. And the local is an A. F. of L.local! 
Mr. REYNOLDS. Yes, sir. 
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Since the time Samuel Morse sent his historic message of ''What 

hath God wrought!" until the present time, Western Uruon has been 
the dominating figure in the written word oommuni~tiollS: At first 
it was made up of numerous smaJI telegraph comparues WhICh finally 
banded together and formed what has been for the last 50 years 
known as the Western Union Telegraph Co. 

TEOIINOLOGIOAL CHANGE IN TELEGIlAPEY 

Up to 1912, about 95 percent of all telegraEh sending and receiving 
was done by Morse, operating in the term of poundinl!: brass." With 
the exception of crude machi1les which fed out a tape wnen the distant 
Morse operator was sending and made ink lines on the tape in the 
form of the Morse code which was later deciphered by a Morse o~erator 
and written down, automatic .telegraphy was little known m this 
country. It had been experimented with in the laboratories of Europe 
and developed to a semipractical stage. 

In the years of 1912 and 1913 automatic telegraphy began to show 
itself in the Western Union in the form of Barclay machines and per
forated tapes which sent and received the written word, laboriously to 
be sure, but nevertheless it was automatic, and the operation did not 
require the skill of the old-time Morse men. 

At the beginning of the World War in 1914, the Multiplex appeared, 
and is the basis of all automatic telegraphy that is used today. By 
means of distributors, relays, and the duplex theory, multiple send
in~ and receivings could be produced on a single wire simultaneously. 
WIth the increased volume of business due to the war, a faster means 
of transmission and reception was imperative to the telegraph com
pany, and the Multiplex was the answer. Little by little the Morse op
erator was pushed aside by experienced typists who could learn the 
routine and system used by the telegraph company and extra lists of 
Morse operators be2an to appear. 

When the Unitea States became involved in the war, the volume of 
telegraphic file was enormous, and even the Morse operators found em
ployment in their chosen field. Employment in the communications 
field remained at its height until the post-war period, when improve
ments in the automatic system again began to show on the horizon. To 
give the devil his due, the Western Uruon willingly trained all Morse 
operators who were willing and able to learn the new system, but 
naturally there were some old dogs who could not learn the new tricks, 
and they were shunted to the extra list to make whatever time they 
could when excess help was needed in their line of work. 

In 1924 the telegraph business was still in a state, but more and 
more the automatics were eating up the Morse facilities and in that 
year the teletype or Simplex reared its head and by 1926 Western 
Union had concentrator units of this new machine. This pushed the 
Morse telegraphist farther in the background and Morse telegraph 
jobs became a problem. The teletype or Simplex was used on branch 
office lines and short-way lines in concentrators which had fixed posi
tions for each line wire, and later a plan was devolved whereby the 
individual office was placed on a turret comparable to a telephone 
switchboard. Any operator in the concentrator unit could plug m any 
office whose light happened to flash on the board as a call. This con
centrator unit had lights and signals which would point out to the 



16690 CONCENTRATION OF EOONOMIC POWER 

supervisor the location of any idle operator, the operator next to take 
a callI the number of unanswered calls, the number of busy operators 
and the exact location in the unit of all idle operators. All during 
this progress in the automatic field, the Morse telegraphers were 
dwindling, until 1929 when about 90 percent of the Morse telegraphers 
were working outside of the telegraph companies. They had, of 
necessity, to find jobs in the brokerage offices, newspaper offices, base
ball parks, and bucket shops_ There was little need of Morae tele
graphers in the biggest corporation in the telegraph field. Those who 
could learn the new system, either the Multiplex or the Simplex, 
were retained~ and some are still able to earn a living as combination 
automatic antt Morse operators. There are at the present time, ac
cording to reports\ 20,000 telegraph employees unemployed, working 
part-time, or emp oyed in other work in almost every city in the 
country. 

Durmg the depression and up until the present time Western 
Union has been experimenting with various technological devices, 
most of which are not a benefit to the service or the public but a 
direct effort to eliminate manual labor in the telegraph field. The 
service itself has suffered, until Western Union is losing revenue be
cause of some of its supposed improvements. Western Union has 
what is known as the Multiplex-Simplex repeater, a device which 
comprises a portable table on wheels which can be connected with 
adapters on any trunk circuit, and give direct service to any branch 
havm~ a teletype machine. At first glance this would seem to be 
expediting business, but when it is found that Western Union en
courages false routmg of business to eliminate using the natural 
relay for business, then it is a detriment to good service. Suppose, for 
example, that the Western Union branch in this buildirig has 10 
messages for Chicago. The Multiplex-Simplex repeater is placed on 
the Chicago trunk wire in the main offices, and those 10 messages are 
transmitted to Chicago. Thnt is good service; but in the meantime 
the clerk at the counter has taken over about 30 more messages. Those 
30 messages are sent to Chicago, regardless of where they an!" going, 
and in that unnatural routing, it is eliminating jobs in the mBin office 
at Washington. 

Dr. LUBIN. May I interrupt there' What do you mean' If this 
telegram is addressed to New York, would it go to Chicago and 
back to New York' 

Mr. RnNOLDS. Absolutely. They have direct service to Chicago, 
and the operator is working on that line. I have an example show
ing that business for JackSonville, Fla., has been sent to Chicago, 
then back to Atlanta, which has a direct line to J acksonville, so that 
in the round-robin of service you have lost time, an element import
ant in ~od telegraph service, just to use the relay. 

The delay entailed in such operations is the cause for l~ of file 
by Western Union. These adapters have been placed on most trunk 
~lrcuits in the Washington office, so that it can be seen that most of 
the branch office file could be routed away from the Washington main 
office, thereby creating a false impression as to the dellSlty of the 
business in the Washington area. 

In 1937 a reperforator was installed in Richmond, Va., and, despite 
the reports of the company to the contrary, 70 percent of the entire 
personnel lost their jobs. It was claimed that they were transferred 
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to other jobs at other points in the 1lJSl;em, but 70 percent of the entire 
personnel either lost their jobs entirely or were transferred out of the 
city to be put on the unemploy~ent list of other towns or part time 
in another city in Western Union. There have been reports that most 
of the personnel of the Richmond office was taken care of, but of the 
five who were supposed to be transferred to Washington to take care 
of their loss of jobs, we found only one who was finally reported to 
Washington, and he was a service clerk and was put on the bottom 
of the list subject to part time or to be fired at the first time there was 
a drop in business in Washington. 

The reperforator consists of banks of relays, transmitters, and auto· 
matic equipment designed to eliminate jobs. Instead of the message 
being printed on a tape and gummed by an operator as before, it IS 
received in the form of a perforated tape with the printed message 
ahove the perforated tape, and is switched to its destination at the 
switching center and placed in a transmitter by the receiving or 
switching operator. One operator in a switching center can take care 
of the same number of wires that four operators formerly worked, 
thereby eliminating three operators. The switching center operator 
must now also be a route clerk. She must note the destination of each 
message she receives and what wire to plug it into, thereby eliminating 
the route cl.erk's job. This procedure elinunates jobs even down to the 
timekeepers. Where it formerly took two timekeepers to keep the 
time in the Richmond office, there is now only one because of the un
employment caused by the installation of the reperforating system. It 
would seem that witli this wholesale eliminating of jobs, the company 
could afford to pay the remaining employees fabulous salaries. They 
have reduced tlieir pay roll way down, and those who are left should1 if you come down to a common-sense principle, get more money it 
they are handling more business, but the pay roll for the Richmond 
office hasn't increased. 

The CRAIRMAN. You say the company is getting more business' 
Mr. REYNOLDS. No. I have some figures on the business. 
The CRAlRMAN. I understood you to say that just then. Did you 

mean thaU 
Mr. REYNOLDS. No. 
The CHAIRMAN. I misunderstood. 
Mr. REYNOLDS. No; I said that the employees with the same 

amount of business with less help should get more money for the 
work performed. 

The CHAmMAN. You are speaking of the amount of work done 
by the employee' 

Mr. REYNOLDS. That is it. In other words, formerly an operator 
handled 75 messages on one side or the other of the wire; now she 
handles 375. Surely the operator should get part of the revenue 
from these 375 messages. ;, ." 

Dr. ANDEIIBON. When do you fix the time of change' When did 
.~~U, ", 

Mr. REYNOLDB. Before the perforator, which went into Richmomi 
in 1937. 

Dr. ANDERBON. So it is a very recent change' 
Mr. REYNOLDB. Yes. The money spent on such mechanical de

vices was earned by those who were eventually let out, so it would 
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seem that the hard work performed by the Richmond personnel, for 
instance, would finally lead to the loss of their jobs. 

The next installation of this robot which eliminates jobs is 
Atlanta, Ga. Western Union workers in that town are becoming 
panicky because of the results in Richmond. Atlanta is the biggest 
Western Union office in the South, and is the division headquarters 
for the company. Is there any wonder why these people are be
coming hysterical and wondering when the axe is going to fall and 
cut off 75 percent of their personnel! 

Next came the dial system. This is also very recent. It was 
originally intended to be fast and direct service between railroad 
terminals to distant main offices, thereby eliminating relays which 
are bad on short-haul business. For instance, if you go to the Union 
Station and file a message to a person at Baltimore saying you are 
going to arrive in Baltimore 45 minutes later, if that messa~ was 
sent through the regular channels, going through the Washmgton 
main office, to the Baltimore main office, to the addressee in Baltimore, 
it would take considerable time, and with the fast train service you 
get now you would reach there before the message. This dial was 
primarily set up so that you could dial Baltimore and send a mes
sage without any relays, but Western Union also has taken advan
tage of this to defeat the employment problem by routing over the 
dial business which has to be relayed after it has been sent to the 
railroad terminal. 

For example, Union Station, Washington, has a message for Phila
delphia, and the operator at the Union Station dials Philadelphia and 
gets them; she sends the Philadelphia message and has several more 
on hand, not for Philadelphia, but she sends them anyway because 
her chart or instructions tell her that if she is in connection with 
Philadelphia, also to send Pittsburgh, Cleveland, and Detroit business. 
This eliminates the main office procedure in Washington, which has 
direct trunk lines to all three of those cities. 

The company is now experimenting with a facsimile machine 
whereby you write out your message, put it in a slot, pay the tee, and 
it comes out in the handwritten copy at the other end. The actual serv
ice now is worse than it has ever been because of the deficiency of hel.!.'. 
If less than adequate force is maintained, the Western Union will 
continue to lose business because of its so-called technological im
provements which are a detriment to the public service and the em
ployees as a whole. 

Mr. CHANTLAND. Why is this Washington operator told to put these 
Pittsburgh and Detroit messages at the tail end of a Philadelphia 
messag<l to Philadelphia! I don't understand that. 

Mr. REYNOLD8. It eliminates a relay through Washington, and in 
that way if the Washington force is kept at a minimum, making it 
impossible to cover those channels without outside help. 

Dr. LUBIN. Does it mean, on the other hand, at the same time that 
you have to have more people in Philadelphia to relay that on to 
Detroit! 

Mr. REYNOLDB. It is possible, yes; but the natural relay for that 
business is Washington, D. C., and if the company has a force at 
Washington1 D. C., to take care of that, why send it to Philadelphia! 
Eventually 1£ you send enough business, you are going to eliminate 
your Washington operator. 
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Mr. CHANTLAND. Do you gain any time by that! If you had the 

force at Washington wouldn't it be quicker to send it out of the 
Washington office I . 

Mr. REYNOLDS. My contention is yes, sir; but it is a saving in money 
and salaries to the telegraph company. 

Mr. CHANTLAND. The telegraph company is supposed to mean 
speed, isn't it! 

Mr. REYNOLDS. Absolutely. 
Mr. CHANTLAND. Which lS the speedier if they ran it right! 
Mr. REYNOLDS. Naturally the routing to Washington and sending 

it on a direct trunk line. The facilities are here to meet those condi
tions. Why shouldn't they be used i 

(Dr. Lubin took the Chair.) 
Acting Chairman LUBIN. Are there any questions the committee 

members wish to ask! 

LABOR DISPLACEMENT IN THE TELEGRAPH INDUSTRY 

Mr. REYNOLDS. The chairman asked for these data, which I have 
here: 

The Fifth Annual Report of the Federal Communications Commis
sion gives a partial picture of the unemployment in the telegraphic 
communications industry, which indicates that the loss of employ
ment and employment opportunity in this field has been terrific 
durin~ the so-called depression period, 1930 through 1938. Briefly, 
the picture presented is this: At the close of June 1930 there were 
92,658 employees in the industry, while in June 1938 there were only 
63,411 employees, which is a job loss of 29,247. 

It cannot be argued that this actual loss of jobs is attributable to 
loss of business by the companies, for the same report shows that during 
this same period the number of revenue messages transmitted has 
shown a decided increase from 188,776,653 in 1930 to 196,551,582 in 
1938. 

Acting Chairman LUBIN. Are there questions of the witness I 
(The witness, Mr. Reynolds, was excused.) 
Dr. ANDERsoN. This morning we introduced a chart which I ascribed 

to Dr. Kreps' authorship, and it has such bearing on the problem we 
have been discussing today and will still be discussing tomorrow we 
have asked Dr. Kreps to explain it to the committee. 

Dr. KREPs. This is "Exhibit No. 2573".1 It might well be called 
the pattern of idle funds and unemployment due to distortion of the 
stream of purchasing power. The chart is in two portions. 

Acting Chairman LUBIN. Dr. Kreps, will you refer to the exhibit 
number I 

Dr. ANDERSON. 2573. 
Dr. KREPs. The top portion of three lines represents dollar figures. 

The heavy line shows the operating revenues collected from the-public, 
collected, of course, in this case from millions of households in small 
monthly amounts. The bottom line indicates what happened to the 
stream of funds put back in the form of mass disbursements to labor, 
namely/ pay rolls. Notice that the trend is continuous throughout 
the perIOd. During the entire period from 1919 to 1938 receipts from 

1 Supra. p. 16665. 
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the public have tended to 'outdistance what was disbursed back in 
the form of mass purchasing power to labor. Both, incidentally, are 
expressed in terms of indexes. In the accompanying table 1 I give 
the actual figures upon which these indexes are based and the sources 
of the data. 

Notice also that disbursements to stockholders in the form of divi
dends and interest, shown by the broken line at the top, reached a peak 
in 1930 and have remained high throughout. There was a question 
asked earlier today why technological improvements are introduced if 
they don't mean appreciable reduction in cost. The answer in part 
is that businessmen are always on the lookout for a place to earn high 
returns on surplus funds. Technological improvements even when 
they fail to reduce costs are highly desIrable if they provide a profita
ble outlet for funds. They take this dollar that comes in and get 
more of it into the hands of the owners. Machines are put on ilie 
pay rolls instead of labor, for about the same reason a manager often 
puts his son or other relative on the pay roll. 

OONOENTaATION OF OWNERSHIP IN Al\!ERIOAN n.LEPHONE '" =APH 00. 

Dr. KREPs. The net picture, then, is one of increasing disbursements 
in the hands of those who receive dividends and interest. If those 
were mass disbursements, no particular distortion to the flow in the 
income stream would be caused, but when it is remembered that even 
in this company, which excels in the distribution of stockholdings and 
public favor which it enjoys, less than 5 ,Percent of the stockholders 
oWn more than one-ha.lf of the company, It is quite clear that the top 
line does not represent mass purchasing power. 

Mr. Pm.E. Is that true i I thought they said that no stockholder 
owned as much as 1 percent. . 

Dr. KnEPs. That IS correct. To own 1 percent of a corporation 
which has a.n asset value of $2,500,000,000 is tantamount to saying 
nobody has as much as $25\000,000 invested in this one stock. 

Mr. PIKE. Senator O'Manoney just before he left gave some of ilie 
figures here that just came out. As I remember, there are about 
~8,000,~0 shares of sto~-what I mean to say is that you gave me ilie 
ImpressIon when you saId 5 percent---

Dr. KnEPs (interposing). Of the stockholders own more than 50 
percent of the total stock. 

Mr. Pllm. Yes; that is right. My misunderstanding. 
Dr. KnEPs. The exact figures are contained in a report of the Fed

eral Communications Commission. Five percent is about 34,000 to 
35,000 stockholders, I believe. 

Mr. PmE. I shouldn't have spoken at all. 
Dr. KREPs. The picture is one of steadily accumulating idle funds 

at the same time that you have an instrument at work constantly 
subtracting funds in small monthly amounts from millions of house
holders, funds which are not distributed back to as large a number 
or in such small amounts as collected. That distortion of the stream 
of purchasing power, of the income stream1 is one of the most funda
mental facts deserving the consideration 01 this committee. 

Acting Cha.irman LUBIN. Isn't it true, however, tha.t since 1932 the 
tendency has been reversing, that is, the index numbers representing 

1 Appendix. p. 17401. 
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revenues going down and the index of pay rolls going up' In other 
words, you are getting them close together, closer than they formerly 
were at the bottom of the depression i 

Dr. KREPs. There has been some change, not so much since 1932, but 
since 1937. As you remember, there have been some rate reductions. 

Acting Chairman LUBIN. But in 1933 your index of pay rolls was 
100 and now it is 130, and in 1933 your mdex for interest and divi
dends was about 190 and now it is about 176, so they are coming closer 
together again, aren't they I 

Dr. KREPs. They are beginning to, that is right, although the spread 
is still substantial. 

Mr. PIXE. Well, they stayed pretty well together until the end of '29. 
Dr. KImPs. That is due in part to the fact that '23 to '25 has been 

used as a base. The tendency to diverge existed throughout the 
period but was accelerated after '29. 

Mr. PIXE. The divergence is there! but the trend is fairly well the 
same, and wouldn't you think that those last 2 years of interest and 
dividends going up in even a sharper trend represented what Mr. 
Harrison spoke of this morning as being the momentum in planning 
for business that never did show up' They did increase their plant, 
as I remember it; they raised a lot of money in '29 for plant and put 
it in the plant, and with the unchanged dlvidend rate the dividend 
and interest would go up. Wouldn't you think, to a great extent, 
that represented expectation that operating revenues would go up and 
they just didn't I As he also said this morning, they pretty well used 
up t1ieir surplus plant, and the using up of that surplus plant, it 
seemed to me, to some extent is shown by what Dr. Lubin just spoke 
of, the operating revenue and the pay rolls, both going up again. 
It isn't at all sure that they will meet, but I think there may be a 
great deal of that in that 2-year lag. They used to plan pretty far 
ahead. They planned wrong in this case. 

Dr. KImPs. The bottom portion of the chart shows not dollar figures 
but what might be called real values. The heavy line depicts what 
the community had to surrender in the way of goods and services in 
order to get the dollars it used to pay telephone bills. Technically, 
it is the mdex of operating revenues adjusted for the value of the 
dollar in all its uses, including the payment of pay rolls. It is the 
index of the general price level devised by Dr. Carl Snyder of the 
Federal Reserve Bank of New York. The middle line shows service 
rendered. This is what the community got in the way of telephone 
service; it gave up what is represented m the heavy line, showing that 
the exchange value of telephone service went steadily u'pward. It 
commanded a larger share of community goods and servlces than it 
did before. More had to be surrendered. The community had to 
work harder for the same unit of service. All the technological 
change that took place did not enable the community to command 
telephone service with less effort. None of the great increase in tech
nological etlicien'c:y of the company was transmltted to the public in 
terms of lower prlces to a sutlicient extent to make telephone services 
cheaper relative to other things. 

ActiniB<;;:irman LUBIN. Just what do you include in production! 
Dr. There are two measures. In the table both the 

weighted and unweighted figures are given. One is the weighted 
average of exchange and toll messages of the Bell System as corn-
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puted by the National Bureau of Economic Research and. published 
in its BUlletin No. ~9. The other is based ~m ~verage dal~y .conver
sations as reported In the Federal Commurucatlons CommISSIOn spe
cial investi~ation. 

Acting Chairman LUBIN. I don't see how you conclude tbat we 
had to give up more goods and services. All you are saying is that 
the revenues went up faster than the service created. 

Dr. Km:Ps. Adjusted revenues went up faster than the service 
created. 

Mr. PIXE. It would be really adjusted cost to the consumer. 
Dr. KBEPs. That is right. This represents what the consumer 

had to surrender in the way of real effort. 
Mr. PmE. Purchasing power. 
Dr. KBEPs. Purchasing power j how hard he had to work. It is 

sintilar to the familiar example of the farmer who has a mortgage 
to pay. Wheat at $1 a bushel and a $1,000 mortgage means he has 
to ralSB a thousand bushels of wheat. If wheat goes down to 50 
cents a bushel he has to raise 2,000 bushels of wheat. That is exactly 
the idea underlying this comparison. You have in the middle line 
a physical measurement of the service which the telephone system 
rendered the community. The top line gives a phYSIcal measure
ment of the sacrifice which the community had to go through in order 
to command the funds necessary to pay the bill. At the bottom is 
represented the employment created, the amount of work, the amount 
of outlet for the energies of the community which was afforded by 
the telephone system. Notice that employment, as has been testified 
by Miss Sullivan, went down steadily. 

Acting Chairman LUBIN. Is that actual number of persons em
ployed or man-hours! 

Dr. KBEPs. That is actual number of persons employed. 
Dr. ANDERSON. Thereby it would be a crude measure ouly. If you 

had man-hours you would get even a sharper picture, would you not' 
Dr. KBEPs. Yes j that is correct. 
Mr. PIKE. Those are figures Mr. Harrison gave this morning. 
Dr. KBEPs. These data, incidentally, are all taken from the reports 

of the comJ?any. 
The sigmficance of this chart is that it pictures in a nutshell the 

fact of technological advances not passed on to the public. 
Mr. PIXE. It IS reaped by the shareholders. 
Dr. KBEPs. The benefit of technology is clearly one that the share

holders reaped. 
Mr. Pure. I think the bondholders would tell you they didn't get 

much. 
Acting Chairman LUBIN. Are there other questions' 
Do you have an)' other witnesses! 
Dr. ANDERSON. Not tltis afternoon. 
Acting Chairman LUBIN. The committee will stand in recess until 

10: 30 tomorrow morning. . 
(Whereupon, at 4: 20 p. m., the committee recessed until 10: 30 

a. m., Thursday, April 18, 1940.) 
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THURSDAY, AEIJL 18, 1940 

UNrrED SrATFB SE.'iATE. 
TEMPORARY NATIONAL EcoNOMlO CoMHlTl'EE, 

Wa&hingtrm, D. O. 
The committee met at 10: 50 a. m., pursuant to adjournment on 

Wednesday, April 17, 1940, in the Caucus Room, Senate Office Build
ing, Representative Clyde Williams, Missouri, presiding. 

Present: Representative Williams (acting chairman), Senator 
O'Mahoney (chairman); Messrs. Pike, Lubin, Hinrichs, O'Connell, 
and Brackett. 

Present also: Boris Stern, Department of Labor; William T. Chant
land, Federal Trade Commission; S. Abbot Maginnis, Department of 
JustIce; and Dewey Anderson, economic consultant to the committee. 

Acting Chairman WILLIAlW!. The committee will please be in order. 
Dr. ANDERSON. Mr. Chairman and members of the committee, we 

propose with this morning's witness to finish the testimony on the 
communications industry, and this afternoon we have a witness who 
will speak more generally on the problems of technology: as they are 
.Hected by electrIc power. The witness this morning IS Mr. Paul E. 
Griffith, president of the National Federation of Telephone Workers, 
(!hicago, Ill. 

Actmg Chairman WILLIAMS. Do you solemnly swear that the testi
mony you are about to give in this matter now pending shall be the 
truth, the whole truth, and nothing but the truth; so help you God ¥ 

Mr. GllIFFlTlL Yes, sir. 

TESTIMONY OF PAUL E. GRIFFITH, PRESIDENT, NATIONAL FED-
ERATION OF TELEPHONE WORKERS, CHICAGO, nr. 

Actin,$ Chairman W ILLIAMS. State your name. 
Mr. l:dUFFrrH. My name is Paul E. Griffith. 
Acting Chairman W ILLIAMB. Your residence' 
Mr. GlIIFFlTH. I liv~ in a suburb of Chicago, Ill. 
Acting Chairman WILLIAlW!. What is your business IIl/.d back

ground, Mr. Griffith' 
Mr. GBIFFITlI. I began with the Bell System in 1922, and since then 

have been employed m various departments of the Bell System; the 
Western Electric inspection department ; Western Electric engineer
ing: department, the group that is now the Bell Telephone Labora
torIes ; Western Electric factory at Hawthorne in Chicago, as a dial 
switch man for the Illinois Bell Telephone Co., and an engineer for 
the Illinois Bell Telephone Co. 

Acting Chairman WILLIAMS. What is your present position' 
12449t-41-pt. SO-SliI 166Q7 
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Mr. GRInnH. I am an engineer for the Illinois Bell Telephone Co. 
and president of the National Federation of Telephone Workers. 

Acting Chairman WILLIAMB. What is this federation ¥ 
Mr. GRIFFITH. ThEl federation is an organization of telephone 

unions in the telephone industry throughout the country, includin~ 
the operating, manufacturing! and research departments of the in· 
dustry. You will note I said 'industry," not just the Bell System. 

Acting Chairman WlLLIAMS. I notice you did not include construe· 
tion. Is that included, also ¥ 

Mr. GRIFFITH. That is included also; yes, sir. You use the term 
"construction" in a little different sense, of course, than we do. ThE 
federation ineludes all phases of the telephone work in the industry. 

Acting Chairman WILLIAMS. You represent your federation, com· 
posed of workers in every branch! 

Mr. GRIFFlTH. That is correct. 
Acting Chairman WU.!JAMS, Of the telephone industry ¥ 
Mr. GRIFFITH. That is correct, including, as I said, manufactu~ 

and research. 
Acting Chairman Wn.r.TAMs. What is the number of the member· 

shi}! in that federation ¥ 
Mr. GRIF>ITH. We have 110,000 dues·paying members at the pres· 

ent moment. 
Acting Chairman W lLLlAMS. And you have been selected as the 

president of that organization! 
Mr. GRIFFITH. That is correct . 

. Acting Chairman WlLLIAMs. You may: proceed. 
Mr. GlillurH. I would like to congratUlate you gentlemen on your 

fortitude in listening to all of this maze of testlIDony and figures 
that you have in past days. I think it is remarkable, and speaks well 
for your sincerity. 

As spokesman for the National Federation of Telephone Workers, 
I wish to express to the members of this committee our appreciation 
for this opportunity to present our views on the impact of tech· 
nology on employment in the telephone industry. 

Our general view is that we are not opposed to technological ad· 
vance to the extent that it contributes to the improved and increased 
use of telephone service. In the approval of technological changes, 
however, the National Federation of Telephone Workers is of the 
firm conviction that the telephone worker and the telephone sub· 
scriber should share equitably in the economic benefits of such 
changes, and the job security of the worker should be a vitsl and im· 
portant factor of every step. 

Technological advance in the past has created unemployment of a 
considerable magnitude in the telephone industry. It is anticipated 
that the extension of iml?roved methods and equipment already in 
use, and to be introduced m the future, will progressively reduce the 
number of labor units required to build and man the telephone plants. 

Such curtailment of employment opportunities by this economy in 
labor necessarily results in social hardShips to the telephone worker, 
his family, and community. We are remmded here of Edwin Mark· 
ham's words, "Why build we these cities great, when the builder we 
forget!" 
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We submit for the consideration of the conunittee a number of 

facts and opinions pertaining to this problem in the telephone in
dustry. We appreciate that they are in some respects incomplete and 
of provisional character. The very nature of the problems arising 
out of the failure of employment to keep pace WIth technological 
advances upon labor is such as to make quantitative 8D8lysis and 
evaluation difficult in the absence of intensive research far beyond 
our present resources. We believe, however, that this f'\ct should 
not be ~rmitted to interfere with an accurate survey o{ this prob
lem as It applies to the telephone industry. We theref' re, pledge 
our cooperation as a labor organization to this commit ''le in this 
work. We appreciate, as we know the committee does, the need of 
fairly considermg all factors and all of the various interests involved. 

While some of the points we appear to rely upon are opinions 
instead of facts, we urge their serious consideration, first, because they 
represent the opinions of thousands of intelligent and educated tele
phone workers, with a background of experience which embraces the 
years during which the telephone industry developed from a minor 
to a major position in the United States j and second, because we 
are certain that subsequent study will, in virtually every case, bea.r 
out these opinions. 

The subject should be viewed with a keen interest, as mosttele
phone companies are of themselves utilities supplying interstate and 
local telephone service to tbe public in practically every community 
of the United States. We recognize t1iat the telephone companies 
comprising this industry are subject to various local, State, and 
National regulatory bodies, whose specific purpose is to establish and 
prescribe faIr and comparable rate regulations. These commissions, 
however, do not concern themselves with good er bad policies on 
labor economics. 

I will repeat the sentence, These commissions do not concern them
selves with good or bad poliCies on labor economics. 

In outlining the fact, and our views, on the inIpact of technolo$dcal 
advances on employment in the telephone industry, we have confined 
ourselves to what we believe to be reliable statistics on the operation 
of certain telephone carriers of the United States, assembled from 
tinIe to time by separate bureaus or commissions of Government. We 
believe these exhibits will show the merit of our opinions on this 
subject. 

REDUCIl'ION OF EMl'LOYHENT 

Mr. GBlFF1T1I. There has unquestionably been a decline in the total 
number of employees in the telephone industry with relation to the 
total number of stations and mvestment, as shown in the three 
exhibits. 

Incidentally we have a total of eight, exhibits ,we should like to 
introduce as a I?art of this record. 

Acting ChaIrman WILLIAMs. The first three exhibits may be 
received: 

(The tables referred to were marked "Exhibits Nos. 2579 to 2581" 
I\1ld are included in the appendix on pp. 17408-17410.) , 
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Acting Chairman WILLLWS. Do they all indicate the source of the 
data given' 

Mr. GBIFFlTH. They do. It will be seen from these tables that the 
number of telephone carriers have decreased from 140 in 1926 to 73 
in 1938. This has been the result of corporate merger or consolida· 
tions. 

Acting Chairman WILLIA.Ks. What do lOU mean by carriers' I 
don't happen to know what the number 0 carriers means. What is 
that! 

Mr. GRlFFITH. A telephone company is a telephone carrier. They 
are designated so in the statistics. A Class A carrier is a company with 
an annual income of $100,000 or more. 

Acting Chairman WUI.JAMS. That simply means a telephone com· 
pany then. 

Mr. GlIUTlTH. That is right. 
They decreased from 140 in 1926 to 73 in 1938. The depreciation 

reserve for the industry has been continuously bettered as its ratio 
to investment in telephone plant has steadily advan,;;{ from 20.23 
percent in 1926 to 27.52 percent in 1938. This 18 a 7.29 increase in 1938 
over 1926. Under capitalization the tabulated columns reveal a de· 
crease in debt ratio to total capitalization, from 27.67 percent in 1926 
to 19.4 p;::nt in 1938. 

Mr. . There is a point there, Mr. Griffith, I would like to ask 
you about. That funded debt right through, I take it, is almost all 
owned by the public. Is that not generally true' There is very little 
funded debt owned across between companies! 

Mr. GRlFFITH. It is my opinion that you are correct. 
Mr. PmE. Whereas in the capital stock a ~at deal of it inCludes 

capital stock of the operating companies, which is owned by Ameri
can Tel. As near as I can make out from the totals, there must be 
substantial duplication. 

Mr. GtunriH.. The American Telephone & Telegraph figw-es are 
inCluded in these figures. These are figures for the entire industry. 

Mr. PIXE. Yes; but they don't represent merely the capital stock 
that is held hy the public, but they represent, let US sav, a subsidiary 
company havmg $10,000,000 of stock issued all owned 'by the Amen· 
can Telephone, that IS in as $10,000,000, and then the $10,000,000 that 
the American Telephone Co. had to issue to buy that stock is also 
issued. When you get up to $4,000,0001°00 you get to a total which is 
something twice the total of the Amencan Telephone stock outstand
ing, so I think there must be a whole lot of duplication here, inter· 
company ownership. 

Mr. GRlFFlTH. It may be so, I couldn't say. 
Mr. PIlI:E. Maybe Dr. Anderson could answer that. 
Mr. MAGINNIS. May I ask the witness where he obtains his figures 

that are used in this! 
Mr. GRIFFlTlL We show on the footnotes that we secured them 

from the Fifth Annual Report of the Federal Communications Com
mission,Jor the fiscaI year endinl!: June 30, 1939. 

Acting Chairman WILLIAK8. Proceed. 
Mr. GRIFFITH. While the total surplus has decreased considerably 

from the high figure of 1931, it still remains a substantisI figure, 
well above that shown for 1926. Your attention is directed to the 
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fact that declared dividends have always been constant even during 
the depression years. . 

The. ratio of operating expepse to 0t::~ng revenues has been 
very consistent, the extreme variation . from a low of 66.95 
percent in 1928 to a high of 71.44 percent in 1933. Net income has 
been good altho~: somewhat variable. A consistent annual gain is 
shown in the to for wire mileage. _ 

It will be seen that the total number of telephones in service in
creased steadily until 1930, when a sharp decline is noted. This 
decline in total telephones in service continued until the del?ression 
low point was reached in 1933. The 1930 peak of telephones m serv
ice was approximately regained by 1937, and definitely surpassed in 
1938. 

These tables further indicate that the ,"olume of business, shown 
as the average number of calls originating per month, quite closely 
followed the total number of telepliones in use. There WBS a steady 
increase until 1930 and a decline until 1933 as before. By contrast, 
however, it should be noted that the 1930 peak in business volume 
was surpassed in 1937 and a new all-time high established in '1938. 

We would like to note here the following comparison taken from 
"Exhibits Nos. 2579, 2580, and 2581." 

y .... 

Nonnal year •. _. _. __________ . ___ •• __________________________ • _____ . _____ Iq 
Depres:don low year __________ ______________________________ . _. _ _ __ _ _ ___ IV33 

Number of 
Total tel- employees 
ephoDeIJ at close of .... 

le, an, m 322, M& 
14. 293. 251 3li7,l2U 

J<'rom the foregoing it is evident that the number of telephone em
ployees at the close of each year shows an economy in labor entirely 
out of relation to the telephones in service and the volume of businees 
handled by the industry previous to 1929. 

Mr. HrimrCHS. You refer to 1929 as a normal year and for many 
lines of business 1929 was regarded as an exceptionally high year. 
Would your tables indicate that as far as the telephone business is 
concerned it moves rather eveul:y from 1 year to the next so that 1929 
was not a year of exceptional actIvity I . 

Mr. GRIFPlTH. During 1929, 1929 was not considered exceptional. 
It was only considered exceptional when later events showed it to 
have been a peak. 

Mr. HINBlCHS. The growth, in other words, from year to year had 
been more or less consistent through that period. 

Mr. GlUFFITH. That is right. _ 
The telephone industry as a whole in 1938 operated more telephones 

and supphed. more sel'Vlce than it did in 1929, with 101,473 less em
ployees. ThIS does not include employment dislocations in telephone 
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manufacturing plants or research laboratories within the industry. 
This is referred to elsewhere. 

(Senator O'Mahoney assumed the Chair.) 
Hepresentative W u r lAMA. Did you hear Mr. Harrison's testimony ¥ 
Mr. GlUFFITH. Yes, sir. 
Hepresentative W JLLIA.KS. Do you agree with him as to the reason 

for that decline in employment during that period! 
Mr. GlUFFITH. I heard Mr. Harrison's testimony and his explana

tions that the decline was on account of advance planning, and the sc
curing and training of employees in advance in anticipation of business 
which did not come, and I am in accord with him in that. 

Representative WJLLIA.Ks. Also, didn't he make the point, as I un
derstood it, that 1929 was an abnormal year in the construction field, 
after that there was a letting down, necessarily, of the construction 
business for the reason that the demand didn't exist, and in other 
words, as I understood him, they were rather overbuilt and they were 
in those 10 years following taking up the unutilized facilities of plant. 

Mr. GlUFFITH. They didn't foresee that in 1929. I was employed 
in 1929 by that company and it was cOnsidered a normal year until the 
events that folIowed showed it to have been a peak year. 

Mr. PmE. That was a fairly characteristic mistake of business, 
wasn't it? 

Mr. GlUFFITH. That is correct. 
Mr. PmE. It wasn't only the telephone company. 
Mr. GlUFFITH. That is correct, they were very enthusiastic and 

planned for the future, evidently feelmg that the business for 1930 
to 1939 will! going to continue I'lght on the way it had during that 
lO-year period. 

Hepresentative WILL!.AMS. I got the impression from his testimony, 
although I may be wrong about It, that that was largely due to an over
built condition, and the falling off in employment during that time 
simply was lack of demand for increased construction improvement, 
and that it was not due materially to technological improvements in 
the telephone business. 

Mr. GlUFFITH. The point I was trying to bring out is that it 
wouldn't have been an abnormal time and construction wouldn't 
have been too high if it hadn't been for the depression; if they could 
have foreseen ilie depression I have no doubt that they wouldn't 
have built up the plant as they did. 

Representative WILL!.AMS. I am not talking about their failure to 
get business, but whether or not that was the fact. 

Mr. GlUFFITH. They did have too much plant after the depression 
struck them, that is a fact, decidedly too much. 

Representative WILL!.AJI(S. And then do you agree that the faIling 
off of employment following that period was due to that fact, we will 
say failure to foresee the depression that was coming! 

Mr. GRI!TlTII. To a large extent that is correct. The people in the 
construction department of the telephone companies were a prob
lem, to get them located in other departments to prevent a general 
lll.!,-off. . 

Representative WILLIAMs. Well, have you any filf"res to show 
while we are on that particular question-then I won t ask anything 
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more-to what extent the real improvements, technological improve
ments, have displaced laborl 

Mr. GlIIFFlTlL The chief displacement of laOOr on which you have 
available figures, of course, woUld be the traffic department,.......()pera. 
tors. I have some figures on operators. Those figures are available, 
but many of the other displacements in addition to operators are more 
or less an opinion. 

Representative WIT.I.UMB. Well, have you those figures' If you 
have, later on I will call for them. 

Mr. GlIIFFlTIL I don't have the figures on construction people, al
though there were vast numbers of them. We were trying to reas
sign them in other departments to keep them from being laid off. 
The principal reason why we adopted the spread-the-work plan was 
to reassign the construction workers, more than any other one group, 
because during the 1920's they were a large department, as you 
doubtless realize. 

Take the city of Chicago, for example. In '29, my recollection is 
they had approximately 1,400 nonsupervisory construction em
ployees. That is my own recollection; I have no supporting data. 
At the present time, it is my opinion that they have between 400 and 
500 in that same department. 

Dr. ANDEBSON. In the Monthly Labor Review study, to which I 
referred yesterday, operators as such in your traffic department in 
1930 were 54.2 percent of the total laOOr force employed. Construc
tion workers in central office installations were 5 percent-5.3 to be 
exact-and line construction workers were 10 percent,.......()r 10.3, to be 
exact. Cable and conduit construction men were only 3 percent .. 

According to this tabulation, in 1930 a preponderance of workers 
were engaged in the traffic department as operators, not in construc
tion. 

Mr. GIIIFFITB. That is correct. 
Dr. ANDERSON. So that the construction workers to be affected are 

the minor portion of the total employment. 
Mr. GRIFF1TlL That is correct. When we say "construction," we 

might not mean exactly the same thi.nlt that your committee means 
by "construction." Construction peopfe genei-ally have to do with 
the underground facilities or aerial wire, cables, and such as that. 
That is what we mean by construction. 

Another comparison and correlation can be shown by. using the 
telephones-per-employee figure. This may be obtained by dividirig the 
total number of employees for any given year into the total telephones 
in service. By usmg such figures secured from Exhibit No. 2581 
we obtain the following examples. . 

TeJepllOtlu 
Year : ""'I!mPWVH l~ ____________________________________________________________ 44.5 

lW29 ______________________________________________________________ ~8 
1938 _____________________________________________________________ 61.0 

The figure 44.5 telephones per employee in 1926 to the 43.8 in 1929 
is fairly related, and represents normal growth in those predepres. 
sion years, when the peak of employment of 387 023 W88 reached in 
1929. The same relation, however! does not hoid true for 43.8 in 
1929 when compared with 61.0 telephones per employee in 1938. 

We would like to show for this same period the increase in tele-
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phone plant investment and the number of telephones per employee 
for the corresponding period. 

MiDuae1llcleDcr ______ . ___ .... . _____ . _______ . _. _ __ . _. __ .. _ .... __ 

11Dc:reue. 

Nou.--ThfJ" only aa-year perlo4 bel:ue depreasIDD. 

,7 

ITelePhones 
per em
ployee 

IDvestmeDt 
telephone 

plant 

In'VUtmeot 
telepbone 

plant 

, ..... -........ --------............. .............. . .......... · .. · .. ·· .... ···1 
1938 •••• _____________________ ------- _. -----. _ .... - --- __ ------ _ -. _.- _ -- __ --I 

43.8 sa. 882, HI, 317 
6L 0 .. i83, 082, 079 

17.2 

IIn_. 

NO'rL-ThI91a a. 9-year period including tbe de1>reSSlon. 

It will be noted from these figures that the plant-expansion pro
gram was curtailed somewhat for the period after 1929, which would 
cause some increase in the number of telephones per employee. On 
the basis of these figures for the 3-year period before 1929, however, 
it is evident that this accounts for only a very slight part of the 
marked increase shown for the period following 1929. It is ob
vious, therefore, that there must be some other reason for the reduced 
work requirements. We believe that an adequate explanation will 
be found in the improved methods and equipment employed by the 
telephone industry. We will introduce further tables to substan
tiate our contentions. 

One general explanation, of course, is that the period of service 
of the average employee increased considerably during the depres
sion years, when expansion was greatly curtailed. resulting in in
creased employee efficiency and experience. It is difficult to accu
rately evaluate the effect of this change, but it has been cited, along 
with other reasons, and certainly finds support with the telephone 
einployee body. 

In a report to the stockholders of the Bell System in 1939, Mr. 
Waiter S. Gifford, president of the American Telephone & Tele
graph Co., in outlining factors responsible for employment ilifferences 
III the 1920's as compared to the 1930's, stated: 

A much more experienced and efficient personnel which tbis difference in the 
relative proportion ot learners [at the end ot the boom period in 1929 the 
number ot learners was 90.000 while at the end ot 1939 It Is only 18.000-1939 
annual report ot the A. T. &: T. Co.] reflects. together with the continuing im
provement In methods and apparatus and substantially reduced constmction 
activity, are the major causes ot the ditrerences 10 employment in 1089 iD 
comparison with 1929. 

Mr. Gifford's statement would appear to substantiate our analysis 
of this sitaation. 
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Separating the telephone station, finlUlcial, IUld employment situa
tion statistics of the Bell System from the entire industry figures 
is very revealing. In this cOllllootion we direct your attention to 
the following C).uotation from A. T. & T., a book by Mr. N. R. 
DanieIian, pUblished in 1939: 

By December 1937. the volume of traffic and the number ot telepbones in 
service surpassed the peak figure of 1930. Bell-owned telephone stations in 
service had reached 15,&15.000, exceeding the correspondlDg llgure for 1930 by 
62,000 stations. The average number of daily telephone conversations in 1937 
was over 69,000,000. as compsred with little more than 65,000,000 In 1930. 
The gross revenues of the System reached $1,069,000,000. The net income of 
A. T .... T. wo, at an nil-time peak of $179,834,815. and total dividend payments 
of $168,180,906 were the largest In the telephone company's hlstory_ But em
ployment did Dot pick up commensurately. At December 31, 1937, the number 
of Bell Telephone Co. employees was 272.17~ not including Western Electric 
nnd Bell Laboratories, which bad 47,171 employees at that time. At these 
levels. there were nearly 92,000 fewer telephone company employees, and about 
42.000 fewer people employed by Western Electric and the laboratories together, 
than In December 1929. In tact, at the very time that telephone traffic was 
scaling the peak ot 1930. employment was back only to 1917 le\"els. 

In brief retrospect, what does tithe tragedy ot a depression" reveal? Mr. 
Gifford's organization curtalled the number of workers by 60,000 people in 1980, 
jost at the time Bell System business, in all Its phases, was at the peak. After 
that, through 1933. the various indices of telephone service declined and em
ployment in the Bell Telephone System. was rednced by 120,000, or one-third 
ot the total at work tour years earlier. Western Electric reduced its force 
by 66,000 people, or over 80 percent. After 1938, business picked up, so that 
by the end ot 1935. telephone service was only about 10 percent below 1929, 
but employment was reduced still further, to the lowest levels ot the depres
sion period. Since then, telephone business has reached and surpassed the high 
levels ot 1930, but employment in the Bell Telephone Companies still remained, 
at the end of 1007 25 percent less than in 1929, and Western Electric's labor 
force was still halt of what it was in that year. These conditions cannot be 
oxplalned by reference to the business slnmp. 

Your attention is directed to this CJ.uotation, which brings out the 
fact that up to the present tinle conSIderable dislocation of employ
ment still exists in the :plants of the Western Electric Co., which manu
factures telephone eqUlpment IUld is a subsidiary of the Bell System. 
We are submitting an exhibit which shows the direct labor hours 
worked in these plants. 

(The table referred to was marked "Exhibit No. 2582" and is' in
cluded in the appendix on p. 17410.) 

Mr. HJNRICHS. You want that exhibit to be headed "Relative Ac
tivity of Western Electric Co.'s Plants," do you noH 

Mr. GIUFFITE. Yes. 
At this point we introduce "Exhibits Nos. 2583, 2584, 2585, and 

2586." These tables were taken from a survey made by the National 
Research Project of the Works Progress Administration. 

(The tables referred to were marked "Exhibits Nos. 2583 to 2586" 
and are included in the appendix on pp. 17411-17412.) 

Mr. GIUFFITE. You will note in "Exhibit No. 2583" that the indexes 
of output per employee and output per employee-man-hour both in
crease during the 6-year period from 1932 to 1937. 

(Mr. O'Connell assumed the chair.) 
Mr. GIUFFITE. "Exhibit No, 2584" show~ the progress of diaIization 

of telepbone equipment in the Bell System. In 1920 practically all 
telephones owned by this system were manual, whereas liy 1935 almost 
half of them had boon con"l'ertpd to the dial method of operation, and 
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according to testimony at these hearings it is now around 60 percent, 
instead ol the figures shown for 1935. 

We believe that "Exhibits Nos. 2585 and 2586" explain more clearly 
than we can the consistently increased productivity of the telephone 
employee. It will be noted, however, that this increase was greater 
in the case of the operators than for all employees in general. 

No attempt will be made here to catalog the man:(broad and de· 
tailed developmenta in methods and equipment used m the telephone 
industry, many of which tangible and intangible improvements have 
been so outstanding that they are generally known. We can state 
without possibility of contradiction that more and better telephone 
service is being furnished generally to an ever-increasing number of 
users, at a lower cost and with the employment of fewer workers per 
unit of eq,uipment and service. 

Determmation of the exact character and extent of the technological 
advances in the industry and their effects on employment vast, present, 
and future will require the cooperation of the telephone mdustry. A 
survey of this nature would appear to justify the time and effort 
required. An additional reason for such a survey is that valuable data 
!llight. be secured regardi.ng the increased productivity per worker, 
mcludmg the manufacturmg branch of the Bell System. . 

EFFECT OF RATE REDUCTIONS ON VOLUME OF BUSINESS 

Dr. ANDERSON. Going back for a moment, you say that this "service 
is being furnished generally to an ever-increasing number of users, at 
a: lower cost and WIth the employment of fewer workers per unit of 
equipment and service." 

Do you have any specific figurllS on changes in rates charged and 
costs to users of telephones! 

Mr. Grun!:TH. I don't have any figures, Doctor, but it is common 
know ledge among all tele'phone worKers, and also a worry, I mi~ht 
add, that the ever-increasmg demand for lower rates might in tIme 
affect the welfare of the workers. That is one of the major problems 
that they keep watching. 

Dr. ANDERSON. The demand for lower rate,s has been met by 
actually lowering rates the country over! 

Mr. GlUFFlTH. They have, particularly in the long-distance field, but 
there have been also other rate reductions that affect certain sub
scribers, such as suburban areas adjoining large metropolitan centers, 
and so forth . 

. Dr • .ANnEiis<?N. In v!ew of the data you submitted elsewhere and 
dIscussed prevIOusly WIth respect to the net earnings of the telephone 
corporation, do you care to Iiazard a judgment as to whether or not 
rates now charged are as low as they could reasonably be' 

Mr. GRlFFlTlL Well, you are touching on a delicate point there, 
Doctor. That would depend on the amount of business that the 
companies could secure. If the amount of business they could secure 
would justify a decrease it would be satisfactory; but how would 
you know, if you instituted a Nation-wide rate cut of drastic pro
portions, that they would come out with a profit, at least for a long 
time in the future! 

Dr. ANDElISON. I assumed that there was some discussion, current 
discussion, about lowering prices and thereby increasing volume and 
increasing eDlployment.~Do YOll have any judgment on tba,t¥ 
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Mr. GaulltH. It is our impression, of course, that the cheaper 

you make a product and the better the product is, the more business 
you would thereby secure. . 

Dr. ANDElISON. But large jrofits of telephone companies do not 
indicate to you that prices 0 telephone service could reasonably be 
lowered to increase that business I 

Mr. GBIFFlTH. The public in general, in my opinion, is not clamor. 
ing _for any great reduction. That is usually the political bodies. 

Mr. HnrniCHS. Mr. Griffith, in connection with the question of 
studies of employment and output, is it your feeling that studies 
of that sort should be continuously made by some. agency of the 
Federal Government ¥ 

Mr. GRlFFITlL I would think that the manufacturing ends of the 
industry should be included in any studies made by the agencies 
of the Government. I think you will find that even more interest
ing and revealing than the statistics you have secured on the oper-
atmg companies. . 

Mr. HrNRICHS. Well, would you limit studies of the relationship 
between output and employment to the manufacturing end ¥ In 
general our mterest in the Bureau of Labor Statistics is 10 all work
ers and not necessarily confined to manufacturing workers. 

Mr. GIIIFFITH. All workers, of course, but it is just my impression 
that you have more statistics available on the other branches of 
industry than you have on manufacturing. There have been more 
studies made in the past-at least there have been more called to 
our attention. 

Mr. HrNRICH8. Those studies, if the~ are going to be si~cant 
to :you, need to be kept up to date. It is not just a questIOn of a 
~~dy one time and then putting it away on shelves to gather dust, 
IS It! 

Mr. GIWTITH. That is correct. 
Mr. HINRICHS. These changes are going on, sometimes large anil 

sometimes small, but changes are going on every year. 
Mr. GRIFFlTH. That is correct. . 
Mr. HrNRICU8. And therefore studies of that sort if they are 

going to be really significant in serving the purposes of management 
and labor in diScussions of technological change, need to be con
tinuously made. 

Mr. GRIFFlTH. But as a labor union we represent the peopla in 
the factories as well as the industry. Looking at this thirig sanely, 
the cheaper the telephone companies can buy their material from the 
Western Electric Co., naturally the cheaJ;>er they can iustall it and 
the less increase will there be in their Investment. On the other 
hand, a large part of every dollar they spend with every factory 
goes to wages, so as a labor union we are keeping that phase under 
close attention. 

(Senntor O'Mllhoney assumed the chair.) 
Mr. GRIFFlTH. The Western Electric section of the telephone in

dustry is competitive, regardless of what you might have heard to 
the contrnry. I worked out there for a number of years, and I know 
it is highly competitive with other companies in the electrical field. 
Studies and comparisons are made at all times, and of course if 
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there is too much for cheapening their product, that would reflect 
itself in the opportunities for our peollle who are now employed, or 
have been employed in the manufacturmg end of this industry. Too 
many }?eople forget one phase of any situation while they are con
centratmg on another. 

Mr. O'CoNNELL. What do you mean by saying that the Western 
Electric is competitive' Do you mean it is competitive in securing 
the business of the A. T. & T. ¥ 

Mr. GmHl1:H. There are many other companies manufacturing 
telephone equipment in addition to the Western Electric Co:! and the 
prices that the Western Electric charge must compare with me prices 
charged by other companies. I myself took part in securing data 
which were finally used in a rate case to prove that the products 
manufactured by Western Electric could not be manufactured any 
more cheaply by any other manufacturing concern, in similar quality 
and of similarly close limits and methods of manufacture. 

Mr. O'CONNELL. I don't think I made my question entirely clear. 
Does Western Electric supply the A. T. & T. system with these 
telephones Y 

Mr. G·JrIlil''''~''''I'I'·IH'''. They supply much of it. The Automatic Electric 
Co. of Chicago also furnishes much of it, particularly the dial equip
ment that is used in the smaller areas. That is secured from the 
Automatic Electric Co. of Chicago, and not manufactured by the 
Western Electric Co. 

Mr. O'CONNELL. Do they manufacture that type of equipment Y 
. Mr. Gm .. iTH. During the times when the Automatic Electric Co. 

was unable to provide enough, the Western Electric Co. also went 
into the manufacture of this equipment. They set up a department 
in Hawthorne, in Chicago, for that purpose. That department has 
now been done away with. 

Dr. ANDERSON. What was the reason for doing away with the de
pa~ent if they were successful as a subsidiary of the corporation 
in supplying it with that equipment at one period of time! Why did 
they cease doing it rater! 

Mr. GBlFFlTH. That brings up a point where many people are not 
exactly in accord with the policies followed by the Bell System. 
They use the Automatic Electric Co. as their mam source of supply. 
and only use the Western Electric Co. for the excess over and beyond 
what the Automatic Electric Co. can furnish. When the demand 
slacked off they discontinued manufacturing their own products. 

Dr. ANDERSON. I should like to ask why, if most of the electricnl 
equipment used by the Bell System is manufactured by its own sub
sidiary, and I presume at a profit, as you have indicated the profit 
structure of the subsidiary, tliey discontinued such profitable business 
within their own subsidiary and farmed it out, paying the profit to 
a competing firm, 

Mr. GmFFrra. It has been my impression all the years I have been 
with the firm that they want these other companies to remain in 
business. 

Dr. ANDERSON. I understood this was a business structure for profit. 
What is the basis of the want! Why do they want it to remain in 
businessY 



CONCEI'o"TRATION OF ECONOlllIC POWER 16709 
Mr. GRU>IiH. It is our impression, and just my own personal opin

ion in the matter
jj 

that they do not wish to be regarded as strictlv 
monopolistic in a l phases of their work. • 

Dr. ANDERSON. You mean, wish to be regarded as monopolistic in 
the public eye ¥ 

Mr. GRIFFlTH. That is correct. They buy material from many, 
many suppliers. 

Dr. ANDERSON. And in order to satisfy that wish, is it considered 
profitable in this business structure to pay profits out of company 
funds to other competing firms ¥ 

Mr. GBIFFITH. I couldn't tell you, of course, as to the financial 
arrangements they have with the Automatic Electric Co. It may be 
that they are under contract so that they have to give them a certain 
amount of business. That is strictly a hazardedguess, you might say. 
I don't know. With their own company, the Western Electric Co., 
they may break contracts at will 

Mr. PIKE. The patent group involving the dial telephones cer
tainly involved the Automatic Electric Co., which, if my memory is 
correct controlled some of those patents. 

Mr. GRIFFITH. I believe you are correct, and it would seem, offhand, 
tl,at it would be natural to assume that they did have negotiations 
and enter into some sort of agreement which they probably had to live 
up to all through the depression. 

Mr. PIKE. Normally it was a result of contractual relation:/Enwith 
the selling company that it would get the first crack at the g of 
those things. 

Mr. GRIFFITH. I don't know; I am not a member of the management 
of the corporation, and I do not know what they have done in man
agement contracts with other corporations. I JUst know, as an ob
server and representative of all our people, what happens, and that 
particular angle is not regarded with hi~h favor by our members. 
We would prefer that the Western ElectrIC Co. get the business and 
then that the excess ~o to outside companies, but that is just the 
reverse of what they did. 

We are not aware of anY' comprehensive studies being conducted 
at the present tim~ although it is our opinion that research depart
ments of several UnIversities have at various times investigated work
ing conditions in the Bell System. The results of one such study made 
at the Hawthorne plant of the Western Electric Co., have been pub
lished by the Harvard University Press, under the title ''Management 
and the Worker"; F. J. Roethlisberger and W. J. Dickson are co
nuthol's. 

EFFECT OF MECHANIZATION 

Another study that has come to our attention showing l-esults of 
the change from manual to dial operation in the telephone industry 
was conducted by the Women's Bureau of the United States Depart
ment of Labor, Bulletin 110, printed in 1933, covering a period in 1930 
and 1931. 

This study indicates that the indu~try attempts to cUshion these dial 
conversions by giving only temporary or occasional work to operators 
before these cut-overs. However, on page 6 of the above study, the 
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following disposition of the 534 operators on the pay roll just before 
the cut-over was as follows: 

ltefmlar em· Temporary IXld 
ployees occulonal 

Total before cot-over _ ._--- -- -- ___ --- -------- --- __ --. _ --- _ -- -- _____ 1 ___ -=8::12_
1 
___ -= ... 

Retained. -- ---- ------- --- --- ---- ------ -------- -- ------ --- -_. -- --- ----- -- ~ .J TrBDSferred _________ • ____________ AA. ___________________________________ ._ 

r.orc\~:::: :::::::: :::::::::::::: ::::::::::::::::: ::::::::: :::::: :::::: 1: 11: 
This study was conducted in a manufacturing community with a 

population of nearly 200)000. 
Mr. HnmrCHS. What IS the distinction between regular and the 

temporary workers as you used the terms here ¥ 
Mr. GIIIFP'lTH. A temporary employee in the traffic department is 

one who is specifically hired for a certain period. They tell her when 
they employ her that her I?eriod of employment is to a certain date
June 6, 1942) or some partIcular date, after which it is uncertain. So· 
when she takes that job she understands thoroughly that it is !l tem
porary job. However, if they do have need, and they usually do, of 
at least a few of those temporary girls, they take the best of them
naturally they would-and assign them permanently, after which they 
are subject to the rules and regulations of a permanent employee and 
not a temporary employee . 
. Mr. HxNRICHS. For how long a period are temporary appointments 

made9 
Mr. GBlFFlTlI. Up to 2 years or so. 
Mr. O'CONNELL. According to these figures, about 40 percent of 

the total working force before the cut-over were classified as tem
porary and occasIOnal. 

Mr. GIIIFP'lTH. When they decide when a certain area is to be con
verted-of course the factors involved in their decision are the changes 
in the neighborhood, degree of obsolescence of equipment, and all 
that sort of thing-beginning then all the girls that they hire are hired 
on this temporary basis. 

Dr. ANDERSON. Well, speaking to that point, you undoubtedly heard 
the testinlOny given by Miss Rose Sullivan yesterday afternoon-

Mr. GIIIFP'lTH (interposing). Yes. 
Dr. ANDERSON. And to refresh your memory with respect to the 

particular study you are now reviewing, I will read you a portion of 
it: 

All the employees for about 3 years before the cutoo()ver were hired OD a tem
porary basis, and 80 were automatically out when no longer needed. 

Does your knowledge of this particular study come to the same con
clusion as the table you have inserted in the record, that temporary 
employees were hired for. about 3 years prior to the cut-over! 

Mr. Gl!lFFlT1I. Well, perhaps it would be 3 years in some cases. I 
said 2 years; 2 or 3 years. They are hired, however, with that under
standing that they are temporary employees. There is no doubt about 
that whatsoever. 

Mr. HnmrOHS. Now) is that practice of hiring: temporary employees 
used after the station has been converted 9 Is It usual today in a dial 
station to hire workers on a temporary basis' 



CONOENTRATION OF ECONOMIC·POWER 167,n 
Mr.~. Oh, no; a temporary basis is concluded whe,n the ~ 

is converted, when the conversion is complete, on a c,ertain speClfic 
date. We know that as long as 18 months or 2 years m advance, I 
worked on dial conversion projects myself. The exact day and hour of 
the conversion is known 18 months or 2 years in advance. 

Mr. Hnrn.rCH8. SO that the temporary hiring is, as far as you know, 
used only in connection with the conversion of stations! 

Mr. GJIIF.FlTH. That is correct, and I am quite positive that they 
have not deviated from that. If they had, it would have been called 
to my attention by our operator union employees. 

Dr. A1mERSON. SO as to have it very clear in the record, it is not a 
general policy of'the A. T. & T. Co., to hire new employees on a 
temporary basis! 

Mr. GRIFFlTJL Only when there is a conversion in the picture. That 
is the only time. 

Dr. A1mERSON. Otherwise all new employees are hired as regular 
employees. 

Mr. GJIIF.FlTH. That is right, subject to the regulations going with 
regular employment. I might add that this method is meeting with 
fa vor among our operators. They prefer that the steady older employee 
who desires to remain in that employment as long as she is of working 
age, do so; they prefer that any changes in employment be among 
t1iese newer people who have been hired on a temporary basis. Many 
of these people hired on a temporary basis are former employees who 
have gotten married and for one reason or another want a job, the 
husband is out of work, or ill, and they desire tempor~ry or part-time 
work; often they wouldn't accept steady employment. What they want 
in many.cases is temporary work only. 

Mr. HINRlCHS. But it isn't your contention that the system of hir
ing temporaries is undesirable; you are merely introducing the picture 
in order to show the change in total employment; isn't that right! 

Mr. GIIIFFlTH. That is right; I am just trying to tell you what is 
done and what our people think about it. 

Mr. Hnrn.rCHS. From the point of view of the individual or indi
viduals, some of whom in any event are going to be laid off, it is better 
to have an advance notice of that fact than to go in ignorance of it 
until the last minute. 

Mr. GIIIFFlTH. That is right. Our .telephone people are not ex
perts in economics and all that sort of thing; they think it is fine they 
can secure part-time emp'loyment, and those regularly emJ;>loyed think 
it is equally fine that If there is due to be a decrease m the force 
it should be handled in that way. We don't say that it is the right 
over-all economic picture. We are not talking about that. Our 
people don't know anything about economics except as it affects them
selves. 

POLIClES 01' UNIONS IN A. T. & T. 

Dr. ANDERBON. With respect to the negotiations that you and your 
unions carry on, do you make a distinction between regular and 
temporary employees ¥ 

Mr. GRlFFI'l'H. Regular and occasional employees ¥ 
Dr. ANDEBSON. Temporary and occasional. 
Mr. GJIIF.FlTH. Absolutely. . 
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Dr . .ANru:BsoN. In other 'Words, you carry two types of employees 
in your record. 

Mr. GmnUH. Yes, sir. 
Dr. ANnERBON. Are other distinctions made in union practices with 

respect to these two groups' In negotiating, what do you do' Do 
you lump them all together as a single group or carry them as dis
tinct groups I 

Mr. GRIFFlTlI. In negotiating for wage increases they are treated 
as regular employees. For example, if they have 2 years' service 
with the company, they receive progression schedules that go with 
that employment. They would get perhaps 3 increases during that 
period, the same as if they were scheduled to become regular 
employees. 

Dr . .ANru:BsoN. As relZUiar employees in your negotiations, do they 
then begin to regard their temporary status as something that no 
longer holds, and do they make demands upon the union to see to it 
that they are carried on the emplo:yment rolls' 

Mr. Gm»Illl. Those who are hired for a definite 'period have no 
comeback if they are not retained, and we have receIved no general 
"omplaints. If they are retained, however, we insist that they be 
tr~ated as regular employees. . 

Dr. ANDERBON. You mean they are given a terminal date for em
ployment when they are hired I 

Mr. GIIIFFlTH. Oh, yes, yes. 
Dr. ANDEBSON. When they are hired an indication is made that 

wjthin 3 years they will be severed, for instance, from employment! 
Mr. GRIFFlTII. At least in some cases the employer mentions a 

certain date, the day of the month. 
Dr. ANDEBSON. In all casesl 
Mr. GRlFF1TII. I can't say what they do all over the United States, 

of course, but I don't believe there has been very much deviation 
from that, at least in serious proportions, or it probably would have 
been called to our attention. 

Mr. PIKE. When they are transferred from temporary status to 
permanent status, you see that they get their seniorIty back' 

Mr. GRIFFlTII. They ~et it. That has all been taken care of a long 
time a~o, and it is carrIed right on through automatically. 

Mr. Pna:. This isn't like a company I watched work for a while 
that gave a 50-year medal to an employee, and found he was still 
carried on the rolls as a temporary mill clerk' 

Mr. GRIFFlTH. Things like that do occur even in the best-regulated 
families. I recall that we had a janitress in Chicago---at that time 1 
represented those people also-and this lady became sick for the first 
time in her 15 years of employment with the company. When she 
failed to receive her check for sick benefits we looked into it and 
found she was carried as a temporary employee. 

Mr. PIKE. That was just an oversIght. 
Mr. GRlFF1TII. That is right i and their faces were rather red. It 

was taken care of very speedily, as soon as we called it to their 
attention. 

Mr. MAGINNlS. Mr. Griffith, is your union an A. F. of L or a 
C. I. O. union' 
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Mr. GRIFFITlL It is neither. I might add that we insist on inde. 

pendent. status and we are patterning our organizations after the 
well·known railroad brotherhoods, attempting to function as they 
have functioned so well.' . 

Mr. MAOINNI& How long has your union been in existence! 
Mr. ·GBI>TlTH. Our national federation, as a federation, has been 

in existence since June 1939. Of course, many of the component 
parts of it have been in existence for longer periods. 

Dr. AmlEBSON. Mr. Gri1Iith, on that point, you may want to com
ment on the rumor or statement which many of us have heard to the 
effect that your federation amounts to a federation of company unions 
of the Bell System. 

Mr. GBI>TlTH. I have heard that a few times, you might imagine, 
myself, and I know exactly the feelings of your committee in that 
regard. Some of our or~anizations were company unions. They 
have been entirely reorganiZed and the other organizations done away 
with completely. Our present organizations live up to all provisions 
of the regulations, cross every "t" and dot every "i." 

I will challenge any other labor organization to show halfway as 
clean a record as ours since 1935. To understand the labor situa
tion in the telephone industry, you have to know something about 
the industry, you have to know something about the people in the 
industry. Other organizations have done wonderful work in their 
lines of work. They have no understanding of the people in the 
telephone industry or other utilities where there is a service element 
attached to it, that spirit of service. It might be amazing to this com
mittee to know that in the old days before service was at the present 
high standard, if there was a storm during the night the telephone 
man would get up and go to work and get there at 3 or 4 o'clock in 
the morning. Nobody Called him, nobody asked him to do that; he 
didn't get any extra pay for it. After the practice of overtime 
payment was instituted, the company had difficulty getting some of 
the men to accept. They figured it was just part of the job to do the 
work. It is an astonishing thing; you people should have an under
standing of that. If any of you have ever been a salesman you know 
that you cannot use the same selling methods to all people. If you 
go to sell. a life-insurance policy to a teamster you don't use the 
same tactics that you do to sell to a college professor. The same 
way with our r.oople, that is why our federation is successful. We 
know our poop e. Other organizations have been unsuccessful insofar 
as the telephone industry is concerned. It is my opinion that our 
organization will continue to increase in prestige and effectiveness, 
as we have already done to a certsin extent. In the future it will 
increase and we will he able to work side by side with these other 
labot organizations for the common good of all peo{'le at work. 
That is our aim. Some unions already work with us m that light 
in some locations in some parts of the eountry, and others do not. 
It hurts our pride a little bit, of course, to have people refer to us 
as company unions all the time, and to hear witnesses in these hear
ings state that our industry is not organized, but take it from me, 
it IS. We have got the members; they hlLven't. 

I hate to chide the committee in any way, it is presumptuous, of 
course, but it is noteworthy that nobody asked the other witness 
how many members they had in the industry. 

U"91--U-pt. 80-----3. 



16714 CONCENTRATION OF ECONOMIC POWER 

Mr. Pn<:E. How many have they' 
Mr. Gm>PllH. If you can get them to tell you, you will be very 

good. It is my guess that it is something less than 3,000. 
Mr. !'mE. You have 115,000' 
Mr. GRIITITH. We have 110,000. 
Mr. O'CoNNELL. How many people are there in the industry, 
Mr. GJIIFFITH. Organized into independent unions at the present 

time, we estimate there are 225,000. We have another 100,000 yet 
to _go. 

Mr. O'CONNELL. Do you mean all workers in the industry' . 
Mr. GRD'FlTH. That is right; nonsupervisory. That is another dis

tinction we draw that other labor organizations do not; we want 
only the people that work, not the supervisors, foremen, general fore
men, chief operators, and what not that the other organizations want. 
We believe that a labor organization cannot function properly if 
the members of the management are a part of that organization. 
We insist, therefore, that they not be members of anyone of OUI' 
member organizations. 

Mr. O'CoNNELL. Does your union operate under what is known gen
erally as the industrial basis' 

Mr. GJIIFFITH. Industrial. We represent everybody in all depart
ments, all branches of the industry, and our member organizations 
likewise. 

EMPLOYEE POLICIES IN THE BELL SYBTEH 

Mr. Gm»I1H. Practically no unskilled labor is utilized by the tele
phone industry. Many of the phases of telephone work are highly 
specialized, with no comparable work being performed elsewhere in 
industry. It is common knowledge among telephone people that 
unemployed telephone workers, particularly male employees, usually 
find it necessary to begin anew in a different and often semiskilled 
line of work at a sharply reduced income. 

The A. T. & T. and associated companies have made some use 
of the separation allowance to reduce the adverse effect of lay-off 
on the displaced employee. It is not believed that any standard 
practice haS been agreed upon in this regard. In general, however, 
the worker dismissed due to lack of work is given his regulal' vaca
tion allowance plus 1 week's wages for each year of service up to 
10 years, and 2 weeks' wages for each year of service in excess of 
10 years. 

In the operating companies the separation allowance is, at times, 
oifered to operators on a voluntary basis as an incentive to resig
nation. In contrast to this, however, the Western Electric manu
facturing and installation branches have in thelast used the separation 
allowance as a means of keeping a sup}>ly 0 skilled workers avail
able in case an increase in business justified their reemploymrnt. 

In Mr. Gifford's 1939 report to the stockholders, he states that 
the Western Electric Co. has made an initio.l appropriation of $1,-
045,000 for an employment stabi1ization reserve, which the compan,Y 
hopes will become a real help in dealing with its employment condi
tions, which are fundamenttilly less stable than those of tele'phone 
operating companies. The method of utilUing this fund IS not 
known. 
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This review of the effect of technological advance on employment 

in the telephone industry would be incomplete if we failed to men
tion the feeling on the part of tJte great majority of the rank and file 
of the telephone workers, especially of the Bell System employees, It 
majority of whom we represent, that they are not receiving an equi
table share of the profits from the business. We direct your atten
tion to the loss of many thousands of telephone jobs during the last 
depression without reduction of the $9 dividend paid to the stock
holder by the A. T. & T. Co. 

As an immediate and temporary el<pedient in order to spread em
ployment, we advocate the adoption of a shorter workday and work
week without reduction in wages paid for the telephone industry. 

Employment conditions in the Bell System, which include vaca
tions with pay up to 3 weeks for 15 years of service, a sickness benefit 
and l?ension plan, generally safe and pleasant working conditions, 
vocatIOnal general training programs, pay-roll deduction to ·provide 
for payment of life insurance, hospitalization premiums, and pur
chase of U. S. savings bonds, are highly re!!"arded by the workers. . 

The average telephone worker, while aiiliating, or retaining his 
independent right to affiliate, with a union of his own choosing, never
theless exhibits a well-known and profound interest in rendering 
service of the highest type to the public at all times. 

For many years in practically every section of the Nation, tele
phone workers have been wel~ themselves by democratic process 
mto independent labor organizations of ever-increasing strength and 
effectiveness. This movement was greatly accelerated by the passage 
of the National Labor Relations Act by Congress on June 19, 1934, 
and the subsequent amendment of this law on July 5, 1935, to bar 
assistance of any kind by an employer to a labor organization of his 
employees. It is estimated that today there is a total of 225,000 
members of independent labor unions m the Bell System alone. 

As the organized telephone worker began to appraise his situation 
he became aware of the existence of problems-national probleIIl&
which transcended State lines and eluded any attempt at solution by 
his individual or~nization. In addition, there developed an ap
preciation and deSIre for the inspiration and guidance that is to be 
gained from a close contact with the many thousands of other tele
phone people throughout the country. 

On June 5, 1939, the National Federation of Telephone Workers, 
with a membership of approximately 110,000 of Bell System workers, 
was organized at New York City. 

Virtually all of the National Federation of Telephone Workers 
affiliates have collective barltaining contracts with the operating com
panies by whom their members are employed. The membership of 
the National Federation is not confined to Bell System workers. .A. 
copy of the official proceedings of the constitutional convention and 
fourth national assembly of National Federation of Telephone Work
ers held in New York CIty, June 5-9, 1939, has been turned over to the 
counsel of your committee. From this may be obtained a general 
know.ledge of the ainls and objectives of the organization and its 
constItutional structure. 

The National Federation of Telephone Workers is the ouly lsbor 
organization, national in scope, which represents any appreciable 
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number of Bell System workers, and is either authorized or qualified 
to speak for them. 

Incidentally, Mr. Chairman, every telephone man in your great 
State is a member of our organization. 

The CHAIRMAN. We have got a lot of fine telephone men out there. 
Mr. GRIFFlTH. That is right. Do you think the cowboys you know 

out there could be coerced in any way by the management or anybody 
else! 

The CHAmMAN. I doubt it. 
Mr. GRIFFITH. The Senator says he doubts it. We would like to 

have you, along with Senator King and Senator Thomas, attend 
part of our meeting at Salt Lake City in June if it is convenient to 
you, Senator. 

The CHAmMAN. Well, I appreciate the invitation. We may not b. 
out there by then. 

Mr. GRIFFlTH. We believe we have furnished you with the main 
outlines of the problems associated with technological advances and 
employment in the principal section of the telephone industry. It is 
our hope that in so doing we have been of service to the committee. 

That concludes my regUlar report, and I have a few remarks that, 
if it is agreeable with the CODlIDlttee, I would like to add. . 

Mr."CHANTLAND. May I ask a question before you go to your gen
eral remarks ! You say there are 225,000 members of independent 
labor unions in the Bell System, and that your federation represents 
110,000 . 

. Mr. GI~an""'h~cr~H. That is correct. 
Mr. CHANTLAND. And it is the only one of size. What is the situa

tion as to the other 115,000! 
Mr. GRIFFITH. The others belong to independent organizations 

now; similar in their organization to those that comprise our 
National. 

Mr. CHANTLAND. You mean they are what might be called localsl 
Mr. GRJ1!'FlTH. That is right, organizations in their own territory. 

Incidentally, we have only been officially organized since last June, 
and from that period to now we feel we have done quite well to get 
110,000. We think we will have that other 1151000 shortly. 

Mr. CHANTLAND. Are any of the 115,000 outside your Federation, 
besides the ones that Miss Sullivan represented, so far as you know 
affiliated with the two older, larger labor organizations! 

Mr. GRJ1!'FITH. They are. 
Mr. CHANTLAND. How many in number I 
Mr. GRlFFlTH. Those A. F. of L. contracts are of long, long stand

ing, nothing recent. In the city of Chicago we have 400 installers 
who install equipment in Cook County. That contract has been in 
e1i'ect since 1910-400 American Federation of Labor installers. 
They are employees of the Illinois Bell Telephone Co., the same as 
anyone else, and subject to all benefits, but they carry cards in the 
American Federation of Labor. 

Mr. CHANTLAND. Can you give a judgment of the total number of 
people out of this 115,000 that are so nffiliated , 

Mr. GBlFFITH. Four hundred in the city of Chicago and the plant 
workers in the State of Montana. I am sorry I can't tell you how 
many plant workers there are in the State of Montsna, but that is a 
rather sparsely populated State amI there wouldn't be so very many. 
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That also is a condition of long, long standing. Our people work 
with these people in complete harmony. 

Mr. CHANTLAND. You left out the number Miss Sullivan had. 
Mr. GIIlFFlTH. You are right. In addition to the 400 installers 

in Chicago and the plant men in the State of Montana, the ~er
iean Federation will haye some members in some exchanges In the 
New England territory. There are two organizations in that terri
tory-the Telephone Operators' Federation and this American Fed- . 
eration of Labor affiliate that Miss Sullivan represents. 

Mr. CHANTLAND. From what you say, then, would it be correct to 
say that less than 5,000 all toljl are thus affiliated! 

Mr. Gauil1H. It is my impression that 5,000 would be quite a safe 
figure on the high side. 
~. CHANTLAND. Thank you. 
Mr. O'CONNEIL. You say 225,000 workers. Do you mean that is 

the total of the workers in the industry, or the number of workers in 
the industry who are affiliated with some labor organization' 

Mr. GRIFFlTH. That is correct, affiliated with some labor organi-
zation. . 

Mr. O'CONNELL. How many workers are there in the industry, 
organized or unor!'llIlized' 

Mr. GBUhlH. There must be pretty close to 300,000 in the Bell 
System who are not supervisors, 275,000 or 280,000 anyway. It is 
very difficult, of course, to pick out just exactly how many. 

:M:r. O'CONNELL. When you speak of the industry you mean a 
broader classification than the A. T. & T. system! 

Mr. GRliTITJL That is correct, because there are numerous inde
pendent companies, some of which are of quite large size. 

Mr. O'CONNELL. There are no more than 300,000 workers in the 
total industry! 

Mr. GRliTITJL Counting the independent workers, it would run de
cidedly more than 300,000. 

Mr. Pnm. There are about 4,000,000 non-Bell telephone stations' 
Mr. GIIIFFITH. That is correct. Almost 17,000,000 are operated by 

the telephone company, and the balance, up to almost 21,000,000 are 
operated by the independent· systems. . 

Mr. O'CONNELL. What I was trying to get at was the extent to 
which the industrv is organized one way or another. 

Mr. GIIli'FlTH. The figures are very fragmentary with regard to the 
independent employees -because there is such a vast number of com
panies and some of them are more or less on a part-time basis. Some 
of the central-office exchanges of the small independent concerns might 
be in the bedroom of a man's residence. His wife might be the oper
ator, and this man mi~ht be a farmer, for example, who would do 
the repair work on Sunday afternoon or in the evenings. It is very 
difficult to secure figures on all that, and, needless to say, when there 
is a two-man telephone company like that they do not belong to any 
Iabor organization of any cliaracter whatsoever. They own the com
pany, or most of them do. 

There are, of course~ a number of larger independent companies 
with thousands of emplOyees and lots of compames of varying size 
in between, and it is my impression that the A. F. of L. has had some 
of the operators in some of those companies. I heard of one such 
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company where they ha.d 20·operators that belonged to the A. F. of L 
Those figures are fragmentary and concise, exact figures put out by 
the ,statistics department of the A. F. of L. have never been called to 
my attention. 

IlEE'AlIATION PAY 

Dr. ANDERSON. Mr. Griffith may I refer again to the separation 
allowance which you discu~~ because it has been a point of contro
versy in these hearings with Mr. Harrison's statement of the morning 
and a contradictory statement in the afternoon by Miss Sullivlln. Y 011 
have taken a somewhat in-between position when you ~ay the 
A. T. & T. associated companies have made some use of the separation 
allowance. When effecting or negotiating a contract with the A. T. 
& T. is that one of the specific points in your contract ¥ 

Mr. GIIIFF1TH. No, sir; we have never been able to pin them down 
to afty guaranty as to separation allowance. 

Dr. ANDERSON. Do you have a copy of the kind of contract that 
you attempt to get with the A. T. & T. with you ¥ 

Mr. GSIFFlTE. I do not. I didn't bring any contracts. 
Dr. ANDl!RSON. Would it be possible to ~pply the committee with 

negotiation contracts i Are they public documents i . 
Mr. GIIIFF1TH. I could probably secure them for you. I don't have 

them here. I can have them sent to our Washington representative 
and he in turn would give them to you. 

Dr. ANDERsON. When you said they have made some use of the 
separation allowance, you have no specific figures as to the propor
tion of workers covered by a separation allowance ¥ 

Mr. GIIIFF1TH. That is correct. In general I think they use it even 
in the case of very small lay-offs or perhaps a discharge for cause. 
I have even heard or their ~iving a separation allowance of a few 
weeks' pay, plus a vacation, If they are eligible for any vacation in 
the service that they have. I have heard no complaint in that regard. 
They are liberal in their interpretation as to the vacation allowances 
to which a discharged person IS entitled. 

Dr. ANDERSON. You also discussed briefly the Western Electric Co. 
employment stabilization reserve fund of a million dollars. Is that 
only in the Western Electric Co. i 

Mr. GIIIFF1TH. That is correct; only in the Western Electric Co. 
That is where the worst shock of the depression was felt by the 
employees of the Bell System. It was a very, very disheartening 
spectacle to walk through the great Hawthorne manufacturing plant 
of late years and recall how it was when I was employed there myself. 

Dr. ANDERSON. You go on to say that the method of utilizing this 
fund is not known. 

Mr. GsIFFITE. That is correct. 
Dr. ANDERSON. Have you sought to find out the specific method 

that the compan:y uses in applying the fund ¥ 
Mr. GBIFFlTH. No; we have not. We didnot know of its existence 

until we saw it in the bulletins issued by the system. 
Dr. ANDERSON. You had no part in the negotiation of such a fund ¥ 
Mr. GSlFPITH. None whatsoever. Of course, there has been a lot 

of discussion in regard to the general phases of this unemployment 
condition throughout, and it is justa recognition on the part of the 
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company that they are taking some steps to quiet this feeling of 
unrest. 

Dr. Al."'DEBSON. But there is. no such fund to cover A. T. & T. 
operators! 

Mr. GRIFFlTlL That is correct. Any separation allowance that is 
given by the operating company, so far as I know, they merely take 
out of their own funds. How they account for it in the bookkeeping 
end I couldn't say. 

Mr. lIINRICHS. Pardon me; Mr. Anderson used two phrases-one 
the terms that you had tried to secure or wished to secure in con
tracts and the other the copies of contracts now in existence. Are 
those two synonymous, or would you wish to distinguish between 
the contracts that you are going to submit and the terms that you 
would like to see' 

Mr. GlIIFFITH. The features that we hope to secure in some of our 
contracts we do not now have. After all, the contracts that we do 
have, the agreements that we do have, are something that some other 
organizations were unable to get in many, many more years than we 
have had months. 

Mr. HnmICHS. Is it your feeling, Mr. Griffith, that this problem of 
technological displacement is one which should primarily be handled 
by negotIations between a union representing the workers and the em
ployers in the industry, or is it a field in which le~tion is needed' 

Mr. GRI>TITH. Our people are very independent in their thinking, 
and they would not ask for aid from the legislative bodies unless they 
felt that bargaining was breaking down. It may be the answer in the 
ultimate. As I say, our people are not economic experts. They don't 
look at these things the way you people do, of course. They are looking 
at how these things and these changes affect them.. I might add they 
do not take the vIew that of course this committee WOUld, that each 
industry has a certain duty to keep a certain .nunIber of people em
ployed. Our people by and lar!?," do not go for that view . We take 
the viewpoint-when I say "we' I mean all our peopl&-that as the 
stagecoach departed and as the pony express departed, and a lot of 
things like that, our industry will likewise change, and we as employees 
can't keep it from doing that. However, as representatives of these 
people we feel that they should be given inIportant consideration 
ID Iiringing these changes into effect. ~hat is our view. We are not 
fighting the change, if such a change is beneficial to the public. Our 
company maintaina that they have three factors to consider: the pub
lic, the owner, the employee. We would just change that around a 
Ii ttle bit: The public, the employee and the owner. 

That is the view of our people in regard to the consideration that 
is given. It has been brought out many times here in previous testi
monYt and the companies have put it out ~ their publicity. ~r. Ha.rr!-
son hImself here repeated also that a hIgher degree of skill now IS 
needed on the part of the telephone workers-that the need for skill is 
ev~r in~g .. Well, if you tell our people that, they naturally are 
gomg to beheve It, and want wages and salary commensurate with that 
IDcrease in skilI. That is what we ate ~ing to have. . 

Dr. ANnEllSON. Mr. Griffith, as the federation representative, do you 
seek at some future date to negotiate on a national basis with a single 
entity called the A. T. & T. , 
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:Mr. GRIFFITH. "Ve expect in the future to deal with the American 
Telephone & Telegraph Co. and also the heads of independent com
panies on two bases, we might say: first, we see no reason why "We 
couldn't act as an appeal agent to them or to a subsidiary company 
head in the event one of our member organizations feels that they 
are not getting anywhere with their local people. That would be the 
first basis that we would seek to contact the A. T. & T. Co. on, and the 
second would be on general problems, on which the master minding 
comes from the AmerICan Telephone & Telegraph Co. in the first place. 
In fact if we wanted to negotiate for changes in the pension or benefit 
plans, as all the companies have the same plans, the representatives of 
all the subsidiary companies would have to agree to any change. Those 
changes, and a lot of other changes, are coordinated, I will say that, 
at least, coordinated at 195 Broadway, the headquarters of the Ameri
can Telephone & Telegraph Co. Obviously, we "Would save a lot of 
time if we dealt there in the first place, and that is what we plan to do. 

The CHAIRMAN. That is what you plan to do ~ 
:Mr. GRIFFITH. Yes, sir. 
The CHAIRMAN. I suppose the fact that the telephone company has 

one central office for the entire country is one of the reasons why you 
deem it necessary to have one central office for all of the workers in 
your union? 

:Mr. GRIFFITH. That is correct, Senator. We think that the 
A. T. & T. Co. seems to have been a fairly successful corporation, and 
if it is profitable to them and of benefit to the public to coordinate 
their affairs in one central location, by a similar line of reasoning we 
should also do the same thing. 

The CHAIRMAN. In other words, the telephone business is evidently 
a national business ~ 

:Mr. GRIFFITH. That is correct. 
The CHAIRMAN. Operated from a national headquarters~ 
Mr. GRIFFITH. That is, the major portion of it is. 
The CHAIRMAN. The final authority rests in the national headquar

ters, doesn't it? 
Mr. GRIFFITH. They own the business, and naturally they have the 

final authority, no matter how they soft-redal it. 
The CHAIRMAN. There are regions al through the United States 

and subsidiary companies, are there not? 
Mr. GRIFFITH. Yes, sir. 
The CHAIRMAN. Those regions and subsidiary companies are estab· 

lished without regard to the geographical boundaries of States, are 
they not~ 

Mr. GRIFFITH. Many of the companies do follow State boundaries. 
The Illinois Bell Telephone Co. follows the boundaries. 

The CHAIRMAN. Many of them do; theydon't all. 
Mr. GRIFFlTH. They often follow natural boundaries, such as a 

river. In your neighborhood, the boundary between the Pacific Co. 
and Mountain States Co. follows the Snake River up there in Idaho. 

The CHAIRMAN. That is a mighty fine river to travel on, too. I 
will put in a plug for the summer attractiveness. 

Mr. GRIFFITH. That is great country out there, Senator; I agree with 
you. 
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The CHAIRMAN. And then, of course, there is the North Platte 

River in Wyoming, of which it is said that it is a mile wide and an 
inch deep, and flows uJ;>hill. 

Mr. GRIFFITH. SometImes it is different, though. In 1921 I saw 
it a little different than that. 

The CHAIRMAN. Seriously speaking, these regions of operation are 
not identified with the States ~ 

Mr. GRIFFITH. They are not. 
The CHAIRMAN. As a rule. And I suppose that in your operation 

you pay very little attention to State lines ~ 
Mr. GRIFFlTH. That is correct. We follow whatever method ap

pears ~o be th~ most efficient and the best. We may change them 
from tIme to tIme. 

The CHAIRl\IAN. So here you have a big national business upon the 
one hand, and a big national union upon the othed 

Mr. GRIFFITH. That is correct. 
Mr. MAGINNIS. May I ask, Mr. Griffith, your impression of Dr. 

Anderson's question along the line as to whether your federation 
doesn't look forward, perhap's in the not very distant future, to the 
time when the A. T.& T. wIll have taken in all of the independents 1 

Mr. GRIFFITH. Well, it doesn't look to me as though they are going 
to take in all the independents. 

Mr. MAGINNIS. You don't think that is inevitable 1 
Mr. GRIFFlTH. I gather that the Federal Communications Commis

sion-it is also my impression from statements issued by President 
Roosevelt that he would be more or less in favor of that, but here is 
the hitch to that. I can tell you as an engineer. It would cost an 
awful lot of money because much of the equipment that the inde
pendent companies have is not Bell standard by any manner of 
means, and it would certainly be a huge undertaking to bring all the 
telephone service of the United States up to Bell standards. 

Dr. ANDERSON. But, Mr. Griffith, referring to your table on the 
number of carriers,l there has been a constant trend of mergers, as 
you indicated in your testimony, so that in 1928 we had 140 different 
companies operating, and in 1938, only 73. 

Mr. GRIFFITH. That is correct. It IS my impression, however-it 
might be interesting to check into it further-that the General Tele
phone Corporation and others are themselves getting larger. It is 
my recollection that there are 6 major telephone systems in this 
country, out of the six-thous and-odd companies, in addition to the 
Bell Telephone Co.; a total of 7 that are of any size at all. 

UNION ATTITUDE TOWARD MECHANIZATION 

Dr. ANDERSON. You didn't mention specifically whether your union 
would oppose the cut-over from manual to dial telephones, as Miss 
Sullivan indicated yesterday that her organization did. 

Mr. GRIFFlTH; I could comment on that, doctor, from two view
points: first, the unions; and second, my own private opinion as an 
engineer, and a man who has worked in dial eqmpment the major part 
of my term of employment. Regardless of our other views, I will 

1 See "Exhibit No. Z:57n." appendix, p. 11408. 
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agree with Miss Sullivan to the extent that the dial system is inevit
able. Independent companies installed dial equipment a long time 
before the Bell System did. 

Some of the types of dial equipment that they used were a rather 
queer looking piece of apparatus, obviously entirely unsuited to any 
except very small neighborhoods, and it seems, therefore, that the Bell 
System didn't choose to begin dial until they had some equipment 
that would be usuable and proper anywhere. I saw one installation 
of dial e9.uipment in a small town in Indiana one time where every 
single sohtary number that could be reached was on the dial. The 
only way they could get more telephones would be to have a bigger 
dial, and you had to use a needle to do your dialing. That equipment 
was installed and in use 35 or 40 years ago. 

It seems to me it would have been foolish for the Bell System to go 
to dial on such a proposition as that. Our people, as I said before, 
are resigned to the inevitable so far as dial is concerned) and they are 
concerned that the change shall be on a very gradual oasis in order 
that employment may not be disturbed and that the change-over will 
not have any detrimental effect on them as a whole. After all, there 
are a lot of people retiring every year, and people die every year. 

The CHAIRMAN. There isn't any dispute about the central fact in 
all this testimony; namely, that by reason of the technological ad
vance, the telephone company call and does give greater and better 
service with fewer employees. 

Mr. GHIirrTll. That is absolutely correct . 
. The CRADU\[AN. It is also true that you and Miss Sullivan, speaking 

for the uuions, declare that you do not wish to be understood as 
opposing technological advances though Miss Sullivan believes that 
the dial system does not have values of sufficient degree to justify its 
full use. Now, what su~gestion, what positive suggestion, do lOU 
make as a solution of this situation, as a curative agent of the act 
which nobody denies that employment is falling off' 

Mr. GRIFFlTlI. WeiJ., we have a couple of suggestions, one of which 
I included in my observations here that I had permission to read. 

The CRAmMoT. I just wanted you to summarize it. Just mention 
it briefly and any others that you may have. 

Mr. GmnHH. This matter of separation allowance and other things 
of similar character would figure in our opinions in that regard. I 
think that any labor organization would be foolish, indeed, to fight 
anything that was a benefit to the large mass of people, and you 
might say a blessing to humanity. 

The CRADU\[Alf. But a ""paration allowance, obviously, provides 
only temporary relief and gives the displaced worker a certain period, 
according to the length of time to which it is made to apply, to look 
for another job. 

Mr. G1IIFFITH. That is correct. 
The CHAlJDtAN. But the story that is told to us is that this 

phenomenon appears in every industry, at least in those industries 
which are operating on a large scale. We had Mr. Hook here speak
ing for one part of the steel industry~ and he acknowledged that there 
is such a thmg as technological displacement. We have had spokes
men for the railroads here-Mr. Parmelee, head of the Bureau of 
Railway Economics, gave us at length descriptions of machines which 
take the place of men, and the production on the raiIroads, just like 
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the production on the telephone system, has been increased with fewer 
emp1oyees. 

And so one could go from one industry to another, particularly to 
those industries which are affeCted by technological advance, and 
while it must be acknowledged that new industries are constantly 
being created by invention, nevertheless the unemployment problem 
remams because the workers who are displaced in thll most instances 
are those who have been trained in the particular line, like your tele
phone operator, like the rolling-mill worker, like the track layer on 
the railroads who, when they reach a given age of 40 or 45, are 
lroabJe to adapt themselves to any other employment. 

Now those are the persons, from the human point of view, that 
society and industry must take care of. They are not taken care of 
except temporarily by your displacement allowance. Do you have 
any other suggestions ¥ 

Mr. GRlFFITH. The answer, in my opinion, Senator, is we have to 
have more business. Although the telephone companies are aggres
sively promoting sales, I don't think that they have anywhere near 
reached the point of increasing the sales that are possible. I think 
that would be their contribution to the matter, to try to get more 
business. There are many people who don't have telephones. Many 
people who do have them don't have enough. The business could 
be increased enormously. I see no saturation point in years and years. 

The CB-AmYAl!f. But new business cannot be secured, can it, unless 
the masses of the people are able to pay for it! 

Mr. GIUFFITlL That is correct. 
The CBAIRJ\[AN. Mr. Ford, of the Ford Motor Co., testified to us 

with respect to the growth of the motorcar industry. He was an 
ideal witness because he represented the company which was the 
pioneer in the field of mass production, and he showed that the mar
ket for the Ford car was opened when the Ford price was reduced 
to such a level that it became possible for persons who had been 
unable to buy high-priced cars to buy the cars that the Ford Co. was 
making. So it becomes necessary, does it not, to open up a new 
market by increasing the capacity of the people to buy i 

Mr. GRlFFITR. That is correct; but here's where the rub comes, 
Senator, in the ca..<:e of a utility. Once the price is set it is very 
difficult to increase it. Therefore it might be most interesting-

The CHAmYAN (interposing). You mean to decrea_ 
Mr. GRlFFITH. An experiment might be made, say in a certain 

community, of makin" a drastic cut in their rates just to see what 
would happen, provi;TIng, of course, that it was strIctly understood 
that it was merely an experiment. It might be advisable to reduce 
.ates to see if they could make more money, as much money as thel' 
did before and at the same time have more equipment in use and 
more peopie employed. That would be following .the tactics of the 
Ford Motor Co. As I understand it, they have more people em
ployed than they did before, even though they use these technological 
methods. 

The CHAIRJ\[AN. Perhaps if it is a good thin" for business to reduce 
price in order to promote distribution, it mig'llt also be a good thing 
for Government to reduce taxes' as a stimulus to business in reducing 
prices. 
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Mr. GRlFl!lIH. I expect that would be received with considerable 
favor by most telephone utilities. They make much of their tax bill 
in their annual reports, figuring out how much they are per em
ployee, and it reaches an enormous figure per employee that they pay 
out in taxes for various governments. 

The CaAmJllAN. If a reduction of taxes could be accomplished by 
some effective method of preventing the acknowledged abuses in bUSI
ness which have resulted in the past in holdin~ up prices, and in 
concentrating control, perhaps everybody, including the Government, 
would benefit from that method. 

Mr. GRIFFITH. You might have something there, Senator. 
The CHAIRMAN. I think I have. 
Mr. GRIFFITH. I have a few observations that won't take very long. 
As I mentioned before, my training has been from the engineering 

standpoint, and therefore we have to throw figures around a little 
bit, and it is interesting to make contrasts of figures occasionally. 
Let's see what happens. You heard testimony yesterday as to the 
e1fect of the enlightened policy of the Ben System in retaining cer
tain people in employment. They employed 387,023 people in 1929 
and 285,550 in 1938--a decrease of 26 percent. People who are inter
ested in playing around with figures might apply that same "figure 
of 26 percent to the total employment in 1929, which was 36,000,000. 
You will find that if you do that you will get a considerably larger 
figure than the total unemployed that you now have. 

I thought that was rather interesting. 

SUGGESTIONS FOR cusmONINQ DI8PLACEHENT 

Mr. GmbnH. The National Labor Relations Act and the Fair 
Labor Standards Act contain specific guaranties designed to protect 
certain rights of labor. Through normal collective-Iiargaining pro
cedures WIth industry some progress on this problem can ineVItably 
be made. Nevertheless, industry, especially such as the telephone in
dustry, which is affected with a "public mterest," should assume a 
degree of public and social responsibility SO that its employees should 
not have to pay for the introduction of teclmological methods and 
devices by the outright loss of their jobs. 

A study of the telephone industry will reveal that it is a self· 
contained industry. Workers displaced by technological improve
ments do not have the opportunity at present, but they should be 
absorbed in the regular labor turn-over. 

(Mr. Q'Connen as.sumed the chair.) 
:Planning on the part of telephone management in advance of intro

uucing technological improvements should include notice to displaced 
\vorkers far enough ahead to permit this worker to attempt employ
ment rehabilitation. The employer should go so far as to assume a 
social responsibility of vocational guidance and training. 

We know that these observations are not necessarily new or offer a 
solution, but we know they are at least an advance over present con
ditions in our industry. 

The railway brotherhoods have had agreements with certain rail
way carriers which, incidentally, are public utilities. These agree
ments provide for compensation to empl0'lees whenever they lose their 
jobs through consolidations or mergers 0 two or more carriers. 
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In brief, such displaced railway workers receive the equivalent of 

their last monthly pay for the Eeriod indicated, which was: 1 to 2 
years, 6 months' pay; 2 and less than 3, 12 months'; 3 and less than 5, 
18 months'; 5 and 1""" than 10, 36 months'; 10 and less than 15, 48 
months'; and 15'years and over, they receive 60 months' pay, or I) 
vears. 
- Mr. PmE. Where is this, Mr. Griffith' 

Mr. GRIFFlTII. In certain railway brotherhoods-agreements with 
some of the railroad carriers. 

Provided such displaced employee did secure reemployment else· 
where at le ... than the above equivalent before the time expired, then. 
he reoeived the difference from the railroad carrier. 

In a United States Supreme Court decision, No. 343, October term, 
1939, the U'1Iited. States anuJ. tM interstate Of»TllmlJ1'C6 Oommissioon, 
appellants, v. Frank O. Lowden, JOJm68 E. GO'I"1nQ/II" anuJ. Joaeph B. 
Fleming, as trustees of tM Ohicago, Rock islanuJ. cl: Pacific Railiw01l 
00., anuJ. so forth, decIded December 4, 1939, there is a further point 
of interest which could also be made a partial solution to the techno· 
logical displacement problem. 

The question in this case concerned a railroad reorganization in 
which the trustees applied to the Interstate Commerce Commission 
for authority to lease another railroad and properties thereof to them
selves (the trustees). The Commission found the rates, routesJ and 
so forth, would result in no change to the public. They also found 
that the accounting office of the leased railroad could be eliminated, 
which would result in annual savings of $100,000, which was to be 
effected through the ultimate dismissal of 49 accounting employees 
and the transfer of 20 others to the lessees' main offices. The Commis· 
sion also found that the welfare of the employees affected bv the elimi· 
nation of the accountin~ office is one of the matters of "public in
terest" which the CommIssion must consider in the proceedings under 
section 5 (4) (B) ofthe I. C. C. Act as amended: . 

It accordingly authorized the lease upon the conditions which it foond to be 
just and reasonable: that tor a period Dot exceeding dve years each retained 
employee should be compensated for any reduction in salary so long 88 be is 
unable, in the exerclse of bls seniority rights under existing rules and practices 
to obtoln a position with compensation equal to bls compensation at the date 
ot the lease; that dismissed employees unable to obtain equivalent employment 
be paid partial compensation for the loss of their employment In specUled amounts 
and for specified periods depending on the length of their service, and that 
the transferred employees be paid their travellng and moving expenses including 
losses incurred through being forced to sell their homes. The maximum. cost of 
compllance with the conditions. It was found, would be $290.000 spread over a 
period of five years. during which the savings effected by the lease would be 
not less than $500,000. The Commission found that the proposed lease, with 
the speclfted conditions. "wlll be In barmony with Bnd in furtherance of our 
plBD tor the consoUdatlon ot raUroad properties and will promote the publJc 
interest." 

A district court enjoined the Commission from enforcing its order, 
whereupon the case was appealed to the Supreme Court, which re
versed the lower court and sustained the Commission, and said in 
part: 

Tbe fact that a blU ha. recently been Introduced In Congress and approved 
by both its Houses. requirIng as a matter ot national rallway transportation 
pollcy the protectIon of employees such aa the CommlssloD bas given bere, does 
not mUitate against thia conclusion. Doubts which the Commission at one time 
entartalDed but later reaolved ID fav~r of its authority to Impose the .ondi· 
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tlonl, were followed by the recommendation of the Commltte.! of Six that 
tair Bnd equitable arrangements tor the protection ot employees be urequired." 
It was this reeommendation whlch was embodied In the new legislation (S. Rept 
No. 438, 76th Cong" 1st S.55., p. 29). We think the only effect of this action 
was to give legislative emphasis to a policy and a practice already ft>Cognized 
by leetloD I) (4) (b) by maktng the practice mandatory InBtelld ot discretionary, 
as It bad been under the earlier act. 

This decision establishes a precedent and shows by judicial de
termination what congressional intent appears to mean in protecting· 
displaced railroad workers under such conditions. 

Possibly, if collective bargaining cannot secure fairer results, then 
corrective legislation may be the ansWer. We solicit your studies and 
action upon this great problem. We would actively participate in any 
movement to cooperate with industry to find an honest solution. 

That concludes my remarks. 
(Senator O'Mahoney, the chairman, now presiding.) 
The CHAIRMAN. Thank you very much. 
Do you have any concluding questions' 

INTRODUOl'ION OF LE'lT.ElIS I!ELATING TO INSURANCE HEARINGS 

Mr. PIKE. Possibly, Mr. Chairman, I had better put in this mate 
rial the first thing this afternoon, on a matter of the insurance. 

The CHAIRMAN. If you care to put them in now it will be perfectly 
all right. 

Mr_ PIKE. If you remember, the committee authorized you to ap
point a committee to examine certain letters which had been received 
from insurance agents, following which you appointed Mr. 0'Conne1l, 
from the Treasury, and myself from Commerce, to look over these 
letters, of which there were about 2,000. 

The CHAIRMAN. These 2,000 letters had been received by the S. E. C. 
in response to their inquiry, and then the committee delegated to this 
subcommittee, consisting of the two of you, the task of making 
a selection from that group, and you now have completed that 
selection. 

Mr. PIKE. Yes, sir. 
We went over the 2,000 letters and have selected-I might say the 

selection was done to a great extent independently. We didn't get 
together until after the Selection was done, Mr. O'Connell and my
self, and we selected 17 which we consider typical, and which we 
wish to present for the record, together with a copy of the Commis
sion's circular letter to which these were replies. They have been 
selected without consulting representatives of the S. E. C., since it 
was our understanding that you wished it to be done entirely inde
pendently. 

These letters are of very high average quaJity and show a good 
deal of thought on the part of the agent. There is also considerable 
uniformity among the replies in answering the questions which the 
Commission put. Most of them felt that agents should be better 
trained and more carefully selected. Most of them felt that Jlart
time agents should be eliminated and that changes in method of 
compensation would be desirable, although there was disagreement. 
Most of them though they ought to get more. Most of tlie agents 
who expressed an opinion thought that there were many opportuni
tiesc left for further soles, but there was some lack of balance between 
the number of agents selling and the size of the market. 
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It was frequently ~ressed that this lack of baJance might be 

adjusted through the ehmination of the unfit and unquaJified agent: 
Most of these letters were certainly not from disgruntled older 
agents or agents who have some personaJ ax to grind. In genera.!, 
they are constructive, reasoned replies from men who have un
questionably had some success in their field and who are proud of 
their position in the life-insurance business. 

Now here is a point which I would like to have consideration for. 
Many of these agents requested that their raplies be kept confidential, 
and on that basIS there has been some editing of the letters in order 
that the name of the sender ca.nnot be determined from the context. 
There has been, however, no chance in the substance. In looking 
these over I find that, in my opinion, further editing of names and 
places is desirable, and I would request that before they be made 
public, certain other eliminations of places and names be made. . 

The CHA.n!MAN. You mean merely to strike out any indication that 
might identify the authors of the letters, since they have requested 
that their names not be made public. 

Mr. !'mE. Yes, sir; so that there should he no poasibility of the 
identification of the writer or the company for whom he works or 
where he is located. 

The OumMAN. The letters will be received for the record with 
that understanding. 

(The documents referred to were marked "Exhibits Nos. 2587 to 
2604" and are included in the appendix to Hearings, part 28, pp. 
15634-15641. ) 

The CHAmYAN. The committee will stand in recess until 2:30 this 
afternoon. 

(Whereupon, at 12: 50 p. m., a recess was taken until 2: 30 p. m. 
of the same day.) 

oUTERNOON SF.'!SION 

The hearing resumed at 2 : 40, at the expiration of the recess. Sen
ator O'Mahoney, the chairman, presiding. 

The CHAIRYAN' The committee will please come to order. 
Dr. ANnEBSON. Mr. Chairman, this afternoon's witness, winding· up 

the testimony with respect to the electrical field, will be Mr. J ames 
B. Carey, generaJ A:sident of the United Electrical} Radio, and Ma
chine Workers of erica, and nationaJ secretary 01 the Congress of 
Industrial Organizations. 

The CllAmMAN. Do you solemnly swear that the testimony you 
shall give in this proceeding shall be the truth, the whole truth, 
and nothing but the truth, so help you God ¥ 

Mr. CARET. I do. 

TESTIMONY OF lAMES B. CABEY, GENElIALPRESIDEBT OF THE 
UNrIED ELECTRICAL, RADIO, AND' MACHINE WORKERS OF 
AMERICA, AND NATIONAL SECRETARY OF THE C,ONGRESS OF 
INDUSTRIAL ORGANIZATIONS, WASHINGTON, D. C. 

Mr. CAIIEY. I ask the committee's permission to enter in the record 
a statistical brief which I mention and discuss during my testimony. 

The CBAmMAN. That will be presented as an exhibit' 
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Dr. ANDERSON. It will be- exhibit No. 2605. 
The Clu.mMAN. Without objection, it is so ordered. 
(The dQcument referred to was marked "Exhibit No. 2605" and 

is included in the appendix on pp. 17412--17424.) 
The CHAIlWAN. These figures all apply to your industry, the elec

trical and machine manufacturing industry! 
Mr. CARET. That is right. 
The <JE,unuN. And what is the source of the figures which you 

are presenting here as conclusions! 
Mr. CARET. The sources of the figures are all outlined in the sta· 

tistical brief. This is just a summary of what is shown in that 
brief. We go into greater detail there, easily secured from the brief 
itself. 

The CHAIlWAN. What is your full name! 
Mr. CARET. James B. Carey. 
The CHAIRMAN. And wbat position do you occupy' 
Mr. CAREY. The position of general president of the United Elec· 

trical, Radio, and Machine Workers of America. 
The CHAIRMAN. How long have you held that position' 
Mr. CARET. I have held that position since the inception of the 

organization in 1936. -
The CHAIRMAN. What is your own 'personal business' . 
Mr. CARET. My own personal busmess, my trade, is in the radio 

manufacturing field. 
The CHAIlWAN. How long have you been so engaged' 

-Mr. CARET. I worked for 6 years at the Philco Co. in Philadelphia. 
The CHAIRMAN. What was your training for that business! 
Mr. CARET. I attended Drexel Institute studying electrical engineer

in~ and also attended the Wharton School of Finance in Pennsylvania. 
The CHAIRMAN. Did you receive a degree from any of these in-

stitutions' 
Mr. CARET. No. I atteuded night school. . 
The CHAIRM:AN. When did you complete your educational training' 
Mr. CARET. I completed the educational training while I was work-

ing in the plant, and en$Rged in labor-union activities about 1935. 
The CHAIlWAN. How long have you been engaged in this trade' 
Mr. CARET. In the trade 6 years. 
The CHAIRMAN. Six years all told! 
Mr. CARET. More than 6 years; 6 years for one ·company. I worked 

in radio previous to that for a short time. 
Dr. ANnERSON. Mr. Carey, by way of an introduction, would you 

tell usjust what your industry comprises' When you SJ?eak of these 
over-all figures, to what particular branches of the electrIcal industry 
do you refer! 

Mr. CARET. I suppose the best and simplest way is to name the 
companies and the products they manufacture. Our organization 
covers such rompanies as General Electric, Westinghouse, Allis-Chal
mers, R. C. A., Philco. and all the other electrical manufacturing 
companies. They manufacture such products as Il"nerators, motors, 
some business-machine equipment. In the machme field it is the 
manufacture, of course, of consumer products such as refrigerators 
and radios, and all other electrical equipment of that type. 

Dr. ANnERSON. I raised the question, Mr. Carey, to bring out the 
nature of the industries with which your organization deals. 
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Mr. CAlIEY. I am submitting to the committee a l·ather· detailed 

statistical brief covering the important facts of technological change 
as it occurs in the electrical and machine manufacturing industry, 
an industry in which approximately two-thirds of all employees are 
working under the union contracts and collective-bargaining status 
of the United Electrical, Radio, and Machine Workers of America. 

Because it is difficult to grasp complicated statistical pictures when 
presented verball:f' and because the students who will make the best 
use of this materIal necessarily prefer to work from the documents 
themselves, I shall not attempt to handle this wealth of factual mate
rial at this time. Instead, I want to attemI?t to simplify the prob
lem, to show the gist of the situation as I see It. 

Let me first sum uJ?, however, the factual points made in the sta
tistical brief I am filing. We show the following things about our 
industry_nd I will simply rwl oyer them rapidly so that you can 
get the general outline of the picture, which the brief will fill in in 
lUuch greater detail 

EI'FWr 01' TECHNOLOGY Df THE ELECrRlCAL INDUSTRY 

Mr. CAIIEY. We show: 
That technological improvement in our industry has been much 

more rapid than in industry generally. 
That our industry has a special bearing on the question of tech

nology, in that our industry is actually sUPI?I:ying an increasing 
amount of the very machinery by which other mdustries make their 
technological advances. 

That the actual nature of this special type of machinery which 
aids technological .advance in other industries is. changing, so that 
rontrol instruments make up an increasing percentage of the product, 
in contrast to mere recording instruments, which do not function as 
cuntrols. 

That because our industry is highly concentrated, both as to tile 
geographical location. of plants and as to ownership of principal 
plants, any technological improvement spreads throughout our indus-
trLvery rapidly. -

That in our mdustry, op'eratiolls which formerly required a rela
tively large number of skilled workers are being broken down into 
smaller operations which achieve the same or better production re
sults, but which require fewer skilled workers. 

That as a result of the above, the ratio of skilled workers to all 
workers in our industry is rapidly falling. 

That in our industry the increase in productivity per man-hour 
worked bas been very grea~ much so that we are confronted by 
the following facts: 

1. Hours worked per week today are about 25 percent under 1929. 
2. Employment is about 16 percent under 1929. 
3. ProQuctivity per man-hour in the heavy goods section of our 

industry is 32 percent above 1929, and 29 percent above so recent a 
year as 1937. 

4. In radio, productivity is more than 100 percent higher than in 
1929. 

5. Defining productivity per man-hour in 1929 as 100 percent, we 
find that by 1939 it has risen to 137 perCent. 

lUfOl-41-._ 
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6. The labor cost for each $100 of value produced in 1939 "'as 
about 14 percent less than in 1937. In the radio section of the in
dustry, the drop in labor cost since 1937 has been about 23 percent. 

These are a few of the outstanding facts with which we are faced 
in the electrical and machine manufacturing industry, and which are 
generally characteristic (in different percentages, to be sure) of 
all industry_ 

All our studies, the studies of other workers in the field, and most 
important of all, the day-to-day practical experience of hundreds of 
thousands of emplo;l'ees and ex-employees in our industry, con
tribute to the emphasIzing of this central fact : 

That the benefits of the extraordinary technological improvement 
that has taken place in this country are unfairly divided, as among 
the men and women who do the work, the men and women who buy 
the goods, and the men and women who own the industry. 

So great has been the technological change in our industry that it 
has been possible for the companies to agree in many cases to m,. 
creased wages for fewer employees, to reduce the sales llrice of the 
product, and still have enough left over for substantial mereases in 
profits. 

In other words, the savings resulting from improvement in iliethod 
and in machines are 80 large that a small fragment of the savings 
can be (and sometimes is) glven in the form of s1ight increases in pay 
to those employees who IfUMJwe technological displacement and an
other small fragment can be (and sometimes is) given to those con
""mers who IfUMJime the disaster of technological displacement; and 
after both these fragments have been dealt out, there is still enough 
left for. maintained and, today, increased rates of profit. 

The increases in wages, when there are increases-nnd this is by 
no means characteristic of all indust~"'-do not begin to make up for 
the total decreases in wage money paId out. 

Now, in the years preceding 1929, it could not be said that in
dustry WaS doing an adequate job in matching product with purchas
ing power. Even in 1929, industry was turnmg out so much less in 
purchasing power than in product, that our economic machine clogged 
up and has remained clogged up ever since then. That was the case 
in 1929 and previous years, when product was substantially in excess 
of purchasin~ power. 

So we can lJDagine how much more acute the crisis in the field of 
technological change has become today, when it is possible to turn 
out 8till 1lW1'e product while turning out still le8S, much less, pur
chasing power. 

Let me refer again to Our statistical study, to emphasize these points 
in another way. 

Our industry can today produce the same amount of electrical 
machinery as was produced in 1929, with about fl4 percent fewer 
workers. 

The radio division of our indust!"Y can today produce the same 
amount of radios as in 1929, with only half the number of employees. 

And in the interval between 1929 and 1939, thanks largely to the 
activity of organized labor, hours of work per week were reduced in 
the industry. Indeed, if employees were today working the same 
number of hours they worked in 1929, then the crisis would be still 
more acut_for under such circumstances two-thirds of the number 
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of employees needed in 1~29 oould now produce the 5a1ll1l !l.lIlount of 
produce as was.produced m that year. . 

Whlln thll situation is approached from. anothl\!' point ot vi.lIW, the 
same basic facts are italicIZed. When we relate our facts 1» the 
value of the product, we see that the laoor ilOSt for each $1QQvaJue 
produced has declined, for the entire industry, abllut 15 percent from 
1929 to 1939. 

In our industry, and indu~ generally, it is today poseibl41 to tUl'll 
out still more product while turning out still less in p1U"Ch8$ing 
power. 

This is the very issue, of course, on which the two main schwls of 
economio thought are divided today. 

What we call, and can call quite calmly, the "reectionBrI" school, 
says: "In order to match purcb.iising power and production, let us cut 
purchasing power still further and cut the amount of product accord. 
mgly." The other school, my school and, I believe, the obviously 
oorrect school, says: "In order to matcb purchasing power witb prod" 
uct, let us increase the amount of product still further and increase 
the amount of purchasing power accordingly." . . 

These two schools go by all sorts· of names. A very descriptive 
phrase for the reactionary school is the "economy of scarcity" phrase; 
It emphasizes the fact that partisans of this school believe that the 
way to balance the total economio and productive budget is by slash. 
ing at tbe product in order to keep it within reasonable range of the 
purchasing power. . . . 

But the two schools of thought have sharply different effects on 
our Nation. ., 

A school which bases itself on the need to pull product a01Jm to 
purchasing-power levels, rather than lifting purchasing power levels 
tip to the amount of product we can yroduce, yields what a philoso. 
pher might call ''incidental'' results 0 a disastrous nature. . 

I will not call these side results "incidental" because they are the 
results that have put this Nation in a predicament where some 12,000,-
000 living human beings are out of work, and where at least half of 
those wlio do work get along on substandard sca1esof living 
conditions. . 

What it comes to is that by some perversity of thought and think
ing, we have reached the point where the brilliant results of thE) finest 
managerial and scientific minds in the Nation are being used for the 
rapid impO'lJeri8hment of the people. 

That this impoverishment is a fact, no one of whatever school can 
d .. ny. It is all around us, and there are not, I suppose, more thllll 
300,000 persons in the United States who do not have direct, personal 
knowledge of this shocking impoverishment.. . 

Let us not be deceived by the false notion that I'machines are doing 
the work that men used tG do." That is close to the truth, but not 
quite close enough, for machines without men cannot do any work. 

So vast has beeB the output of method, 'procedure, and mechanics 
in this field, and so astounding are the results that it is easy to lose 
sight of the fact that machines are but i .... t'I'tIIfMntB for the mv.ltipU. 
catitm of manpower. . . . . 

This point IS obvious, when we consider the 'simpler machines. A 
hammer, for e:umple,·doea not do any work. ,A hantmer merely mul
tiplies the effectiveness of the human being who uses it. A wheel-
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barrow does not carry any bricks; it enables a living human being 
to carry more bricks than 'he could do otherwise; a wheelbarrow thus 
does not do the work, but multiplies the work-power of the man who 
uses it. 

This situation is easy, as I say, to grasp in the cases of the hammer, 
the wheelbarrow, and perhaps in the cases of the simpler modem 
machines. So let us not lose sight of the fact that the same situation 
applies even in the most advan~ instances. A gil!-nt machine, per. 
forming, as they say, "automatIcally" very complIcated operatIons 
is not doing the work itself, but is enormously increasing the output 
of workers. 

The brainpower that once had to stand at a machine and control 
it is now embodied, in some operations, in a punched card or roll which 
controls the operations. Gear ratios and cams, set once and for all by 
a human brainl vastly extend the power of such a human being. Thus, 
in the most aavanced cases of technological change, as in the more 
primitive ones, we are confronted not by machines which do the work 
themselves, but by instruments which enormously multiply the work 
of living men and women. 

I have just stressed the role of control, throu~h human brainpower, 
in advanced technological operations, and I did so, first, because in 
our indust'7 (as our brief will indicate) there has taken place 11 great 
rise in the Importance of control instruments and secondly, because 
it is far too common to forget the fact that all human labor is valuable 
because of its brainpower • 

. In keeping with traditional concepts, we are, of C:::~:kiil fully familiar 
with what IS meant by "skilled" as agaiust"se . . ed" and "un
skilled" labor. But this must not blind us to the fact that the humblest 
unskilled worker is hired primarily for his brain, not his brawn. The 
ditcb digger, ordinarily considered a strictly manual laborer, needs 
plenty of muscle to dig his ditches, but it is his brain, which tells him 
hO'lD to dig ditches, which makes his work valuable, and it will be 
noted that the very simplest task of so-called ''brute labor" requires a 
human brain for Its performance. 

The very simplest task requires a technique, however simple both the 
task and the technique may be, and both task and technique are beyond 
the range of even the strongest creatures if they have not human brains. 

Very complicated operations require highly coordinated brain power, 
highly developed planning, highly develo~ed thinking. The new tend
ency in technological change is to ao this t inking, this planning, once
and then to emliody it in routines, punched cards and rolls, ratios and 
gears and cams. once this has taken place, it is then possible for "semi
sk!lled" workers to carry out operations which, otherwise, would require 
skilled workers. 
. So. as these control and planning operations gain in prevalence) the 

lines between these classes of labor grow vaguer and vaguer, ana the 
practical effect is to reduce all laoor to a common level; the skilled 
workers. are _pushed down toward jobs which require of them less 
~~ theIr full capacity, and the entirely unskilled workers starting o'!t 
m. mdustry are forced to learn, and learn quickly, tasks of a semI
skilled na.ture. The old criteria of skill disintegrate; they cease to have 
t!,e pract~cal. mea!i!rU they once had-and along with ~he disintegra
tion of criterIa of goes, as we all know, a disintegration of the wage 
structure. 
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We know that the old inequality of t>roduct and mass purchasing 

power produced with disastrous ree:Warlty cycles of depressions. Pe
riodically, the accumulation of proauct in relation to purchasing power 
would grow too great) and this 'a.ccumulation would discharge itself 
over a period called a aepression. 

80 vast has been the technological change since 1929, that the cycles 
have enormously speeded up. Nowadays, we cannot get out of one 
depression before another starts up; one comes on the heels of another 
so fast that, as far as the ordinary people of this country know, there 
has been one continuous and steadily worsening depressIon since 1929 
itself, regardless of whot ups and downs may have been the experience 
of those closer to the top of the structure. 

When the question of a remedy comes up, as it is coming up in these 
committee sessions and throughout the Nation with increasing em
phasis, we have, it seems to me, no more than a few directions in which 
to look. 

IlEMDlIES FOil UNEHPLOYJIENT 

Mr. CAllEY~ First, the leaders of industry can themselves, if they 
will, take the necessary steps to equalize the inequalities. The first 
nnswer, then, is private industry. 

Second! labor can and perhaps must, though its normal processes 
of collective bargaining, press and achieve its demands for equaliza
tion. 

Third, if labor by reason of obstacles placed in its path cannot, 
and if industry will ,not, then the Government must step in. 

And the fourth answer, one that labor rejects with all the power 
at its command, is the far too prevalent answer that there is no 
answer. 

Excluding this fourth auswer\ the "no" answer of the cynical or 
defeatist, labor would have !woa reason to eXl?ect that all three of 
the other answers might yield good results. Private industry can do 
ROmething, labor can do something, and Government can do some
thing. That, of course, is exactly the reason why we of organized 
labor have ne.er let up in our demand that a genuinely representative 
conference be called on the subject, where leaders of government, 
labor, farmers, professional groups, industry, finance, all, can get 
down to the practical problem_ 

""'hat can industry doi" 
If the leaders of industry were voluntarily to agree that whenever 

productivity is increased throu~h technological change, the benefits 
would be passed on to labor in me form of increased wages, decreased 
hours, and increased number of jobs, and passed on to the public in 
the form of decreased prices, or If industry would even go part way 
in this direction, then a beginning would bave been made. . 

""\\'hat can go.ernment do i" 
Government can first do what it is not, doing today, and that is to 

attack the problem directly. It is all but incredible that when the 
country is faced by this paramount problem, the problem which over
.madows and emoraces every other national I?roblem, the Govern
ment sbould still remain silent and motionless ID regard to the solu
tion of the problem. 

Government can take steps to see to it that when industrial leaders 
do take steps in the right direction, they are encouraged and re-
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warded I and that the employers who decline to take such steps are 
not encouraged or rewarded. Government can keep the channels of 
COllective bargaining clear for labor: Government can and must 
bridge the gap between what must be done and the percentage that 
private industry is able or willing to do. 

We of orgamzed labor can and are doing what we see as the jobs 
for us-and I do not believe it can be said that any substantial group 
has more actively- taken the lead than labor. 

In our own industry we are introducing as rapidly as possible the 
contract provision on certain phases of technological change. In an 
increasinl\' number of our contracte, as in our General Motors elec
trical divlsion contract, the question of syeed-up is declared by con
tract to be a subject of collective bargainmg. 

Speed-up is, to be sure, only one prinlitive kind of technological 
change and is never a decisive matter when dealing with the full 
inlpact of technology_ We anticipate the need for making all mat
ters of technolo,pcal chAnge subject to collective bargaining. 

We are pressmg for a reduction in the work week, without any 
reduction in weekly pay. 

Our own studies show that if as many employees were working in 
our industry as in 1929 but were working on a 35-hour week, then 
total pl'Oduction would be approxinlately the same AS in 1929. 

Just as inlportant, all of organized laboT ia repeatedly calling the 
attention of working people to the problem itself. "Technology" is 
no longer a strange word lor working men and women, for they have 
seen tliis thing called technology force more and more of their num
ber out of jobs. 

The normal, proper operation of technological change is to in
crease the amount of product without increasing prices or decreasing 
purchasing power. 

Instead, technology is today operating to reduce the number of 
jobs, to result in wa~ payments which despite certain individual 
areas of increase, slowly decrease in tot;! amount. Technology cuts 
the prices to the consumer of certain classes of consumer goods, but 
along with that it destroys the purchasing power to a still greater 
extent. What good is a 100percent price cut ·if whole areas of pur
chasing power are wiped out I A 10-percent or a 20-percent or even 
a 50-percent reduction in price means nothing to the family that has 
lost its income. The 12,000,000 jobless cannot buy the goods at either 
the full price or the cut price. An average family whlch gets along, 
as do nearly half the families in the United States, on $16 }"lr week 
or less is not effected by great price cuts in autos, refrigerators, 
radios, or other products in fields' where technological change 
operates. 

The new approach to the problem, the approach which involves 
the substantial increase of purchasing power, does not involve, as 
many believe, the abolition of profits. 

To be sure, it may call for lower rates of profit, but the profit 
system is by no Ineans destroyed; indeed, it is preserved far more 
securely than by this contemporary process of more and.more profits 
for fewer and fewer peopl&. . 

Our interest is not in how much goes to profit but in how little 
goes to the people. Today the penalties inflicted on the unemployed 
and on the substandard-wage groups amount to economie death. If 
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& worker gets caught in the expanding desert. of !lJlemploym\mt, his 
income disappears. 

You will find that the overwhebningJrllLjotity of our Ame ... ican 
people will not object to large and even very l~ge iIlcomes on the 
part of owners and managers as long as the income of the !\verage 
American family is high enough to support a. decent American standi 
ard of living. 

We do not care, and the people do not care, if there be 8. certaiu 
gI'OUp which pays itself $25,000 or $25,000,000 per person in salaries 
and dividends and profits. What we do care about is the improve
ment of conditions of those who get from zero to $2,500 and $5,000 
pe!')'ear, especially the group below $2,000 annual income. 

We say, and we know, that the Nation can produce enough to giv~ 
all American families an AmericlLll income! and that doing this does 
not preclude the payment of much higher mcomes to employers and 
o.vne~ . 

A reasonable income for all does not preclude but in fact guaran
tees, higher incomes for owners and managers. 

I say "guarantees," because no one can look at the picture today 
without realizing, as many of the well-to-do do realize, that there is 
nothing stable or guaranteed in eternity about higher incomes now. 
Today the high incomes rest OD a base that is dissolving before our 
very eyes--dissolving into misery, unemployment, substandard wa~e;>, 
poverty. Jobs for all, reasonable incomes for all, can stabilize this 
base, can make it solid and permanent and healthy. That is what 
we ask industry and government to do. 

Mr. MAGINNIS. Mr. Carey, I didn't want to interrupt, but I was 
rather interested in one paragraph on page 5. You say: 

What we call and ean call quite calmly the reactionary school, says, "In order 
to match purchasing power and production, let us cut purchasing power still 
further and cut the amount of product accordingly." Tbe other school, my school. 
and I believe the obviously correct school, SIlys, "In order to match purchasing 
power with product, let us increase the amount of prQduct stlU further an<\ 
increase the amount of purchasing power accordingly." 

You don't mean that is just your view! What scl}ool of tpought 
has the first view! . . . 

Mr. CARET. The first view is held by the people who state we are 
overproducing in this country. There are a great many who believe 
that, that we are now I?roducing more than we can use. I don't say 
that this thought is anginal with me about the other school which 
believes we should raise the stsndard of living of the people and give 
them an opportunity to use all we produce today and more, by 
increasing the amount of money that they have at their disposal to 
purchase those products. One school of thought, the reactionary, or 
scarcity, school of thought, believes in reducing the amount of pro~ 
duction to meet our present consuming power. The other school 
says, increase the amount of production IjJld increase the amount of 
purchasing power in order to match that. ' . 

Mr. MAGINNIS. Do you believe that any large industry that is at
tempting to make a success of its business deliberately attempts to 
cut the purchasing power still further, and cut the amount of the 
product accordingly' 

Mr. C4RE"l'. They do that for their own immediate advantage. I 
do believe that there are a great number pf indlJStrie!l, eve.n far more 
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companies, that are a drain' on our whole economy, because they pro
duce a great deal in product and little in purchasing power. 

Mr. MAGINNI8.· That is more or less of a general theoretical thought. 
You don't know of an,! industl'Jl that deliberately does that, do you' 

Mr. CABEY. Some 0 them look at it not in the sense that tlley are 
part of the over~all production plant, but from the standpoint of their 
own inlmediate profit. In my own industry I know of companies 
that I could name that actually are a drain on not ouly our industry 
but our whole economy because they pay so little wages that the people 
can't all'ord to buy the products they make, as well as any other prod
ucts of the same standard. The whole radio-parts industry is a drain 
on our economy because of the low wages that they pay. 

Mr. MAGINNI8. What you mean is that the ell'ect of their operation 
is that, not that their intention is thaU The ell'ect of their operations 
is to cut the purchasing power still further, but you don't mean to 
say that that IS their plan and their school of tItought' 

Mr. CADET. It is just the way it works out. The school of thought 
is a group of people who believe in limiting the amount of production. 

(Mr. Pike assumed tIte chair.) 
1>r. LUBIN. Isn't it true, Mr. Carey, that there are many industries . 

in this country, who, when tIte price level falls, inlmediately curtail 
their production and thereby cut down employment, thereby' cut down 
pay rolls and purchasing power, but tIteoretically, at least If tItey had 
continued to produce, they at least might have limited the extent to 
which employment would have fallen in tIte economy as a whole' 

.Mr. CABEY. Yes, sir; we have some companies in tIte radio industry 
that went out of business because the profit per unit was not sufficient 
for them. They just closed tIteir plants and said, "When tIte time 
comes when our profit f,er unit is sufficient we will go back into the 
manufacture of radios,' and tItey are not small companies by any 
means. 

Dr. ANDERSON. Do you mean they would forego even small profits 
rather tItan to break the price structure! 

Mr. CABEY. Yea, sir. 
Dr. LUBIN. You might even get the reverse situation, where you 

operate only a certain level of capacity and keep prices up, whereas 
if you lowered your prices it might be posisble that you would in· 
crease your level of capacity and increase employment and purchasing 
power too. 

Mr. CABEY. Except in au industry where there is a saturation 
point rapidly being reached. As I say, in radio you arrive at the 
point where you feel that the market is not enlarging, in fact t.he 
market is contracting. In tIte radio field today all we can do is re
place tIte old radios that are being worn out, and tIte only other 
market is for people to have two radlOs in their homes instead of one. 
In otIter words tItere are not enough new markets. 

pr. LUBIN. But you might stimulate replacement by lowering the 
prices. 

Mr. CADET. Up to tIte point where the people have at least some 
money to buy some radios. I would say tItere is not a large market 
for radios today because all the people who can afford to buy a radio 
!ut ve a radio. 

Dr. ANnlmsoN. And is it your jud~ent, Mr. Carey, tItat, generally 
speaking, in tIte industries with whIch you have contact, the policy 
of maintaining the price is pursued regardless of its effect' 
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Mr. CAllEY. No, sir' I don't believe that is general. 
Acting Chairman ~ There has been a great drop in the gen

eral retail price of radios in the last 8 or 10 years. 
Mr. CAllEY. A tremendous drop, and much better radios; there are 

more work units per radio. . 

LEVELINQ OF SKILLS 

Dr. ANDEBSON. I would like to moye oYer to a discussion of a 
problem that interests all of us, one upon which you touched in your 
paper. You mention a problem that has been of great concern to the 
students of this matter of technology and its effect upon workers, 
saying-

As these control and planning operations gain in prevalence, the lines be
tween these classes of labor grow vaguer and vaguer, and the practical effect 
is to reduce all labor to common level. 

Do you believe, as a result of your experience, that a general and 
progressive degrading of labor is occurrmgt 

Mr. CABEY. Yes, sir; it is; there is not as great need for skill today 
in what we term the "skilled trades" as in the past. For instance, 
machine operators today who were formerly classed as machinists 
are today classed as semiskilled rather than skilled workers because 
they operate one type of automatic machine. 

Acting Chairman PmE. Following that point a little further, Mr. 
Caray, these machines as installed do reqUITe a certain type of skill 
in repair and adjustment; that is, most of these things are set up so 
tight for hair-line measurements or better that they do require some
thing of a pool in almost every factory of a few very highly skilled 
mechanics. 

Mr. CABET. Yes, sir' but once they are set it doesn't require a man 
as skilled as the one Wl,O made the setting to stay with that machine. 

Acting Chairman PmE. That is true; he comes around only once 
a week, or when the operator complains or when the spoils are get
ting too big, but there is always that pool of very highly skilled 
mechanics in a highly mechanized factoryl not very large. . 

Mr. CARET. Yes, sir; and becoming smal er and smaller. 
Dr. LUBIN. Mr. Carey, I was very much interested in your brief, 

particularly that part of it which deals with the low cost of each 
unit of productive capacity. You mentioned television as a case in 
point. Is it your experience in the industry that that process is going 
on! In other words, put it this way: whereas, formerly it cost you 
$10,000 to buy a machine that produced a thousand units, now for 
$100,000 you can get a machine that will produce, say, 1,500 wlits. 
Is that trend going on actively in the electrICal industr:y! 

Mr. CARET. Yes, sir; and the rate of acceleration lS not hesitat
ing; it is increasing. 

Dr. LUBIN. That means we are in poSition today to increase the 
productive capacity of the Nation without investing more money as 
compared to what we used to have to invest. 

:Mr. CARET. Oh, yes, sir. In that particular reference I believe 
I mentioned that it wasn't by putting in new machines, it was just 
by adding to the machines already in and increasinG" capacity. We 
are far from reaching capacity in our indust.ry and 'i doubt if other 
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industries will reach it. Without increasing the capital investment 
we could increase our capacity. 

Dr. LUBIN. So as far as all this argument that one hears that we 
will have to have more and more and more investment if this country 
is to grow and the standard of living is to increase, the facts in 
your industry are to the effect that with relatively small increases in 
mvestment you get a much larger and increasingly larger volume of 
production. 

Mr. CAlIEY. Correct. 
Dr. ANDERBON. In connection with the degrading of workers, which 

seems to be of such great concern, you say in your brief, "Exhibit No. 
2506": 

This tendency has reached alarming proportions, tor the ratio of skilled 
workers to the totallabor force is continually dropping. 

Were you referring there to the labor force engaged in electrical 
industries ! 

Mr. CAltEY. In the electrical industry. I am referring primarily 
to the people who were former;klJfassed as skilled labor and are now 
classed as unskilled, or partly . ed. 

Dr. ANDERBON. That led to your table on the importance of this 
problem in your industries, in which you show that skilled workers 
are 21 percent of the industry, semiskilled workers 52 I.>ercent, and 
unskilled workers 27 percent. The bulge apparently is ID the semi
skilled level. That is what they are d",OTaded to i 

Mr. CAltEY. From skilled; yes, sir. For instance, a person in radio 
manufacturing in 1926 had to have a pretty complete knowledge of 
radio. He would make a radio. Today they don't require men of 
that type. They require men who know how to use a hand wrench 
and put on one nut or a few wires. Sometimes they don't even know 
what work they are doing. In some cases in our industry we have 
workers who have never seen a com'flete job that they work on. 
Today it doesn't require a great deal 0 skill to make a radio. 

Dr. ANDERSON. Might it not mean also that you got .. degrading of 
highly skilled craftsmen at the top and an upgrading of unskilled 
levels from the bottom into the semiskilled leveli 

Mr. CAlIEY. We know the number of skilled people required in .. 
plant, and as we bargain collectively on job classification, the 
tendency on the part of the company 19 to reduce the classification 
so that they can give lower rates of pay. The effort on the part of 
the company is to put in new metliods of procedure in order to 
reduce the labor cost, and in order to reduce the labor cost they 
ehangs their classification. They don't give a person a wage cut, 
~ey just say that that classification is no longer necessary, no longer 
ID eXIStence. 

Dr. ANDERBON. In negotiatin~ you have split up the industry into 
" series of levels, each having Its own job classification and its pay 
returns. Has the number of those classifications increased or de
creased with advancing technology! 

Mr. CAltEY. The number of classifications has increased but not 
because of technology, in the sense of new methods of machinery; it . 
is new gystems on the part of the company that hal'e bee~me in· 
creasingly complicated. At one time they had three classifications, 
craftsman, help •. r, and apprentice; now they have broken it up into 
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'Xl different classifications. Every company uses"a. different method, 
and they use different names and different critetia. to .detetminea. 
classification. '. '. . . ,0 ....... . • '. ". • 

Dr. ANnERSON.And you feel that that split,up into more and more 
classifications does not mean a.n increase" in skill,but ra.ther degrading 
to a common level tha.t could be called simply semiskilled. . 0.' , 

. Mr. CAlIEY. That is correci ; yes, sir. " . .... . 
Acting Chairman Pnm On that matter I 'Would likete get it clea.ll 

in my head what you call semiskilled .. I wonder if you would a.gree 
with me that a. man may be highly skilled in a. particular :narrow 
application as you said a. moment ago, a. :fellow'who a.djusts a. particu. 
lar part rather than the man who makes the whole radio, he may be 
very much skilled in that particular operation, he must be to be Oil 
the job, but he would still be a semiskilled workm~ Does he ha.ve 
no breadth of a.daj?tability, no training in., let us say, making the 
whole radio, the dIfference ~tween the .cobbler ma.k!-ng the. whole 
shoe and 200 people on the line, ea.ch domg one particula.r pIece of 
worH He is nonadaptable te a great extent!· , 

Mr. CAREY. They could be very adaptable, but there is no use fOil 
the adaptability. ,. 
Actin~ Chairman Pnm No; but the training leads him to be very 

narrow m a groove. Let's say there were another factor of a som&
what different kind; let's say I am a skilled workman, and I adjust a. 
particular operation, and they say, ''We don't have that operation 
here, so, as far as you are concerned, you a.re not a skilled workman." 
Is that somewhere in the range of what you mean by semiskilled or 
is it just a shadow line or rather a no,man's land between entirely 
unskilled people and a thoroughly skilled master mechanic who 
nobody doubts is a. master workman' I am trying to get through 
mvown head the definition of a semiskilled person. 
. 'Mr. CAllEr. The best definition would be that a skilled operation is 
one that requires an apprenticeship of, say, 3 or 4 Year!!- 0 A semi. 
skilled operation may ~ui~ certsi?- abilit:r on the part of the 
operator but not lon~,::mg m learnmg the lob. " 

Acti(l;.!!airman No broad ba.se. . " " . . 
Mr. . Correct; it may take him some time te become skilled 

at that particular operation, but to learn the fob itself is practically 
simple i .say, 6 weeks of training would make hinI an operator capable 
of hol<1ing up his end on a production line. We hear a. great deal 
about scarcity of skilled labor. We have thousands' of skilled m&
chanics in the metal,trades field who are now working on production 
lines. In fact, our answer to the people who say there is a scarcity 
of skilled labor is to say, "Name the CIty and we will supply you any 
number of people who are skilled in that field.» 

Dr. LUBIN'. How long would you say it would take an entirely 
green person who has never been in' any: of the plants to reach his 
maximum earning capacity on the job that he happens to go into, 
taking the jobs by and large ¥ Iri the automobile industry- it is 
Said that within 2 or 11 months a. man reaches his maximum ~Ilrning 
capacity on th!'ot p~icular job. How long would. you sa:y, for ·the 
teol and electncar mdus!t'J' . . . 

Mr. CAlIEY. Two or three montbB is long; I would say e weeks, 
with few exceptions. 
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Dr. ANnERSON. Mr. Care", what is the characteristic of a modern 
industry , You spoke a moment ago about a sl.iiled craftsman's 
building a radio. What is the transformat~on that takes place ID 
the industry which brings about this enormous degrading of labor! 

Mr. CAREY. Of course, there is the production line. At one time, 
&. comparatively few years ago because the radio industry is very 
young, people would make a radio on a bench. That radio would be 
completely wired by one person-the parts would be placed on the 
chassis and he would wire it; in many cases do part of the testing. 
Then it would be passed along to another person who would finish 
the testing and) of course! pack it. Now, a radio sta.l'ts out as a piece 
of metal as a base and they have a transformer put on it and it is 
placed on a long conveyor. Most of the conveyors today in large 
companies have about 150 employees on each side of the conveyor, 
and each person does one operation. About three-fourths of the way 
down the production line it says, "Turn the right side up," and they 
put the tubes in it and put it in the cabinet that comes along on 
another conveyor at the end of that production conveyor, and it goes 
out and is put in a box and on the train' it doesn't even stop. 

Dr. ANDERsoN. In other words, the characteristic of an industry 
changing from skilIed labor to semiskilled is th,e belt line or the con
veyor line ¥ And then you mentioned a moment ago the increasing 
use precision instruments were having in the electr~cal industry and 
!It other industri~ suppIi«:,d by the electrical. in~ust.ry. Do you t~e 
It that such deVices are m themselves an mdicatlonof advancmg 
technology , 

Mr. CARET. Yes, sir; in our industry we manufacture equipment 
that is used to make a technological advance in other industries, so 
our industry provides an opportunity to determine whether the pace 
of technology will increase. We manufacture labor-saving devices 
for the automobile industry, the steel industry, and all others, and 
there our production of that particular line of goods is increasing. 

Acting Chnirman Pna. Of course, your whole industry is based 
on the very latest technology. It is a technological industry from 
start to finish. 

Mr. CARET. It is a very advanced industry. We manufacture ad
vanced equipment for other industries. 

Acting Chairman PIXB. It was created by technology, and now 
other thmgs are hap,Pening to it by technology' 

Mr. CARET. Our mdustry is highly centralized. That is, when 
there is a '!-ew way of doing things It rapidly spreads because of high 
concentration. 

EFFEcr OF PATENT RIGHTS ON TECHNOLOGICAL CBABOE 

Dr. LUBlN. How far do you feel the patent situation affects the 
growth of technology in your industry' 

Mr. CAlIEY. I frankly don't think it affects it a great deal. 
Dr. LUBlN. You don't think it stands in the way of it moving 

faster' 
Mr. CAlIEY. I don't believe anything sta.nds in the way of its moving 

fa.ster, except that no employer that I have met yet in our industry is 
wi1Iing to make anything he doesn't think he can sell. 
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Mr. O'CoNNELL. What about passing the benefits of technology on 

to the consumers and others in the groups you mention as being in
terested' Might not the patent control or any other device which 
would constitute n moncipoly control tend to slow up the passing on of 
the benefits' 

Mr. CARET. It could either slow up or increase it. 
Mr. O'CoNNELL. InclUSe it' 
Mr. CAlIEY. It could. 
Mr. O'CONNELL. How do you think it actually operates in practice I 

I take it you don't think they are being passed along rapidly enongh, 
or else you wouldn't have made the point. 

Mr. CAlIEY. At some points in our industry there is what could be 
termed "an actual increase of rate" of passing it on to the people. 

Mr. O'CoNNELL. How would that bel 
Mr. CAlIEY. For instance, they may try to pass on the results of a 

very efficient manufacturing process if they have collective bar~aining 
to operate certsin checks in ~rtain fields, and we keep pressmg for 
reduction of number of hours and increa..-.e in pay at the same time, 
the industry can move ahead and meet the requirements and at the 
same time do a good job, say, for the consumer. Where they have 
monopoly, or at least some form of it, they can plan their production; 
they can do a far better job than they could otherwise. You don't 
have to worry much about stylesj they can plan their styles and the 
needs of the consumer and determine what their market will be. That 
is the effect, I believe, only in certsin branches of our industry. In 
certain other branches, where there is less information available, say in 
television and things like thal1 it is doubtful what could be done. A 
lot of people are saying teleVISion is going to be the solution of all 
our problems, that a new industry is arising which is going to meet 
our needs. I believe 50,000 employees can manufacture all the tele
vision our people can use, so I don't think that is the solution. 

Mr. MAoINNIS. Mr. Carey don't you think it would be more desir
.. ble for the consuming public, as weIl as for labor, if certsin patent 
rights owned by large corporations were permitted use. by licenses so 
as to have competition in manufacture to cover more ground in pro-
duction' . 

Mr. CAllEr. I believe 90; yes, sir. . 
Acting Chairman PxxE. There is one thing on my chest I would like 

to get your opinion on. On the matter of reduction of hours, do you 
regard further reduction of hours as mostly a straight device to spread 
employment, from 40, 42, or 44, or whatever standard hours are at 
the moment, that that further reduction is desirable on the point of 
view of more leisure for the workman or less fatigue' I would like 
your guess as to where the point comes when the lessening of fatigue 
has lost its importance and where lessening of hours comes to be a 
straight work.spreading campaigu. Thinking back to the 12-hour 
day, 7 -day week, which isn't so far behind in some industries, and 
certainly the 60-hour week which is quite recent, and then coming 
down to 54, 48, and so forth, somewhere there is a point in there where 
from a good many points of view there is no further advantage to 
the person. I am speaking of a man who used to work 70 Rnd some
times 80 hours a week: at day labor, where further leisure isn'!; of 
great social importance. I would like to get your feeling on that. 



16742 CONCENTRATION OF ECONOMIC POWER 

Mr. CAlIEY. Well, in my brief I say that in our industry a S5-hour 
week should be the workweek. I don't come at that b;V saying that 
is what the human body will stand. I don't think that 18 the way we 
.can go about it because I contend that people are hired not because 
of their brawn but because of their brainS. 

Acting Chairman PIKE. So the fatigue element isn't in it as much 
as it used to be, certainl:y' 

Mr. CAREY. Not in mdustry generally; in certain industries of 
course, but that is.an exception. 1 say we have to determine the 
number of hours worked by what our Whole economic set-up will 
stand. There is such a thing as working too many hours--and we are 
doing it at the ·expense of a proper balance and a . proper wage 
structure. 

Acting Chairman PIXE. So it is really work spreading you are 
thinkin_g of rather than the fatigue or leisure factor i 

Mr. CAREY. Not only work spreading, but providing an op)?Ortunity 
to help maintain purchasing power. 

Acting Chairman PIKE. I meant with all its implications to what 
spreading work does. . 

Mr. CAlIEY. Where you have 12,000,000 people unemployed in the 
Nation, and a large number in the electrical manufacturing industry, 
that concerns the industry, because the plant man:tfJj~is thinking in 
terms of having 10,000 people outside his plant .. g to work for 
10 cents an hour less than the person on the job. 

Acting Chairman PIKE. That is the point you handled. I wanted 
to know whether the element of producing fatigue which used to be 
pretty important when you were working from 7 to 6 hadn't pretty 
well gone out of most industries, when you had an 8-hour day 5 days 
a week. 

Mr. O'CONNELL. On this matter of reduction of hours it could be 
argued\ I take it, that one might carry the period of reducing hours 
of emplo;vment to such an extent that it would almost be a fart of 
the doctrme of scarcit;v to which you referred in your article 

Mr. CAlIEY. If the time came where you had too much purchasing 
power and not enough products, you might find it necessary to in
crease the hours. I don't look for it. 

Dr. ANDERsoN. Mr. Carey, we have frequently teferred in these 
hearings to the effect of technology on older workers. You have 
pointed out that technological change in your industry has meant 
the use of semiskilled workers doing comparatively light work-that 
we call upon brains, not brawn. I presume that older workers could 
work there' about as efficiently as younger workers. Can you tell 
us what is happening with respect to older workers as technology 
-advances in the electrical industries' 

Mr. C.AlIEY. Speed is an important factor, so they wonld rather have 
'younger workers. We are able to check that somewhat through col
lective bargaining; on the other hand we can't check it sufficiently as 
long as there is a vast pool of unused labor before UiL 

I think as we reduce the number of hours we can aud do reduce 
~8 amount of skill required, and we can ;;Iuce or improve the op
portunity for aged workers. :We have in our industry the feeling that 
40 .;tears iepretty old,. hut actually it shouldn't be. I think a person 
60 could very easily .perform the operationl in our industry , at a pace 
where they more than pay their way. 
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Dr. ANDEBSON. Whose is this feeling that 40 years i& old in the 

electrical industry! . 
Mr. CAREY. Well, it is '" new industry, and many people fee} there 

is a wonderful opportunity in the new industries, that tPat is the 
future of America, so we have an influx ·of youn~ peopl!). The. com-

r.anies of course attempt to retain what they think is the best, and 
et out the people they feel might be a burtlen to them in the near 

future. 
We do have pension plans .and things like that which will help 

to keep the situation from becoming worse than it ie. . . 
Dr. ANDERSON. Earlier in these hearings Mr. Hook eaJled atten

tion to a study made by the National Association of Manufacturers 
on workers above 40. Does your organization find any such problem 
as that of retaining workers of more than 40 years of a~ i . 

Mr. CARET. Yes; we have a great problem in that. Of course I 
don't know the details of the study made by the National Associa.. 
tion of Manufacturers. But I think they could do a lot more than 
give dinners for people who worked in those companies for 25 or 50 
years. It is just what I would term propaganda to justify .t.heir 
l'osition. The same story is the great need for skilled labor. It is 
lUst a lot of nonsense. They fail to meet their social obligations, and 
they are trying to say they meet them very well and they like old 
people because they are nice to have around. Well, it comes down 
to doing an operation, and that is what determines whether or not 
they are going to keep them. 

Dr. ANDERSON. Now when you bargain with a particular company 
how does the a~ factor enter into the negotia.tions i 

Mr. CARET. We put the emphasis on length of service. A company 
will na.turally put the emphasis on the ability to produce. We say 
tha.t the person with the longest service contributed more to the 
buildinll" u{' of tha.t particula.r company, and, therefore, has more 
equity m his job. WIth the compa.mes today we don't have a ~at 
deal of difficulty in collective barga.ining. . Less tha.n 7 percent of our 
people ha.ve been engsged in labor disputes. Fortunately we deal 
with companies that are willing to deal in collective ba.rgaining with
out a great deal of trouble, and we can usually find some just wa.y 
of handl~ the problems. 

Now it 18 true that we have some companies which spend thou
sands of dollars per year to find new ways of handling everything 
but their la.bor relations policy. In other words, they want 1945 
methods of production a.nd George Wa.shington methods of dealing 
with the labor union. 

UNION AGBEEHENTS AS TO LABOB DISPLACElIIE}IT 

Dr. LUBIN. Do any of your agreements make any provision for dis
placement of labor due to changes in methods of production a 

Mr. CAREY. Yes, sir; we have some understanding with some of 
the compa.rues that are written out very carefully. It is hard to find 
a .hard a.nd fast rule but. we say in several of our a.greements that 
wlth a new method of manufacture or new way of producing it, ,or 
anything else that involves labor-saving devices, the cost of tne en
gineering !>peration should be removed from the estimated saving 
over a perIod of time, and that saving should be distributed l'itl)"r 
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in reduced prices or increased wages; or rather the same wages and 
reduced hours for the employees. 

Dr. LuuIN. But the employee was displaced. Is there any provision 
made for him i _ 

Mr. CARET. Only on a seniority basis. That is, we attempt to find 
another job for that employee eIther within· a department or within 
the plant. Of course, the larger the company, the easier it is to find 
a job for him, but that eventually displaces someone else, unless a 
new operation produces a new market. 

Dr. LUBIN. The thing that interests me about your testimony is 
the fact that, after all, you felt that your industry creates techno
logical unemployment in the sense that you make the machine and 
powder-driven mechanisms that make it possible for other industries 
to do. the work with less labor. Now the general feeling that the 
average man has, is the more machines that you have, the more dis
placement and unemployment you have-but you create more employ
ment in making these machines that get rid of lahor in other 
industries. 

Mr. CARET. Once they are made of course the job is over. 
Dr. LuulN. I get from your testimony that in your industry, even 

though you contmue to produce more and more types of machinery, 
technological displacement due to new devices occurs there, too. 

Mr. CARET. lB fact, to a greater extent there than in other in
dustries because it is an industry that was born and lives on techno
logical improvement, and because of its set-up they are able to spread 
new methOds much faster than in other less concentrated industries. 

Dr. LUBIN. Do you think the age of the industry has anything 
to do with the rate of technological displacement' In other words, 
being new, it wasn't so long ago that the methods were relatively 
simple-perhaps simple isn't the word I want to use-less well 
integrated it was a new thing; you just did the best you could, an d 
as hme goes on you know more and more about it; you subdivide 
into more and more parts; you put it on a conveyer and c:onsequently 
you cnn take advantage of nll modern methods of productIon. Iudus
tries that were older had already reached the stage where they were 
fairly efficient before this drive on technological improvement start~d. 
since, say, 1939. 

Mr. CARET. Well, that is, of course, the reason. There are also 
other things that come into these new industries. For instance, I 
think every new industry is without exception a seasonal industry, 
without any real need for it. Take radios. At one time radios didn't 
play very well during the summer because of atmospheric condi
tions, and they sold a lot of radios during the winter, making them 
in the summer. Today you can use a rad,o all year round, and still 
we have those peak perIOds of production more or less a9 a carry
over without any really good reason for it. Those things are ex
pensive to the industry itself. In other words, if you could elimi, 
nate those bumps in production you could do a better job for labor 
and consumer as well as industry because the fixed cost of that plant 
has to be taken out of 3 or 4 months' production instead of 12. 

Dr. ANnEBBON. Mr. Carey, what is your opinion as to the rate of 
maturing in a new industry as a result of technological advance' 
We have an accumulated technology which speeds the maturing process 
now, I believe. For instance, from the invention of the automobile 
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to its commercial production a number of years intervened. The 
same is true of the airplane. Almost in your own working life.
time, however, has come the inception and development of the radio. 
Do you have any comment to make on that a.ccumulation of technology' 

Mr. CAlIEY. Well! I attempted to point out that a lot of peopli> 
regard new industrIes on the horizon, like television, as the hope of 
the Nation. But all the experience we have gathered together in 
other industries will certainly apply to any new industry that comes 
in. We take a raw material, whether metal or wood, and we develop 
new ways of handling: that now, in plastics and everything else. 
Well, if an industry still unheard of comes in it will be a very short 
time before that industry operates efficiently. We won't have what 
we had in radio, for instance. Radio took from 1927 until 1932 to 
get into mass production in such a way you could turn it out to be 
sold in a chain store. Any other new industry that comes into exist" 
ence won't take 4 years to get on mass production. They will develop 
it so as to put it in mass production to start off with. 

Acting Chairman PmE. The technique is already avaiInble to put 
it on mass production! 

Mr..CABEY. Corr~ Radio started out on a bench; television comes 
iJI and" goes right on the conveyor, right out of the laboratory. 

Acting Chall'1nan PmE. There is another thing I would like to 
ask. We found in looking over the steel business thllt in certain· 
cases there had been whole communities that had been displaced,· 
practicaiiy put on the bread line by the movement of a part of the 
mdustry away from the communi\t!D~ew Castle, Pa., I think was 
the outstanding instance. I don't . you have had anything that 
serious, but I would like to know if you can remember in your end 
of the industry if whole factorieS were closed uP. and moved away, 
moved their operations away, and what they have done in general. 

Mr. CABEr. We haven't any cases like that. Our industry decen
t;raIized sometime ago. Although it is concentrated east of the 
Mississippi and north of the Mason-Dixon Line, it is still an industry 
that is growing. They rapidly displace products, but they take in 
others in t!'eir place. For inst!,nce, a~ o.ne ,,?nsl1!Der product went 
out somethmg else would come m, and It 15 gomg ID that way. . 

Acting Chairman Pm:. You haven't had in your industry anything 
similar to what would happen if the General Electric Co. left Pitts
field or Lynn, Mass.¥ You haven't had any of that wholesale packing 
up and leaving the whole town broke ¥ 

Mr. CAllEY. We haven't had anything like that. 
Dr. ANnEBSON. Mr. Carey, you have noted the effect upon older 

workers of the advance technology. What about this vast army of 
young people who have never had permanent connections with indus
try' Are they being seriously affected by technology' 

Mr. CARET. Very much so; because those people are comin~ out of 
school with the idea that they have been trained to go into mdustry 
and make good, using their high-school education. Yet in 6 weeks 
the company can take a person without high-school training and 
train hinl for most of the jobs in mass production. Our industry 
is pretty young. We do not have many people who have been in 
our industry 25 or 30 years. We have some, of course, that have 
been in our industry for 25 or 60 years, but there are very few of 
them, so the people m our industry are not old. There is very little 

124491--41-pt. 80---38 
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hope in our industry at the' present time to absorb a great number 
of young people. That problem can only be solved when !I\ore peopl~ 
can buy more goods in my opinion. 

Dr. AlmERSON. Y'our industry is an expanding industry. Is it con-
tinuing year by year to employ more workers i" , 

Mr. CAREY. At the present time itis not. We find that there were 
more people em'ployed in our industry, say, in 1929 than are eml'loyed 
at the present tlUle. Yet we find that some of the ~arge comparues !'ore 
making the same or more profit, and yet operating below capacIty. 
That is something that we fear in the over-all picture. Our industry 
is producing more than we produced several years ago, and with le&! 
people. 

Acting {''hairman PIKE. Do you have any examples of those com
panies i I was trying to think of some that would show more than 
1929 earnings and I confess I can't do it. 

Mr. CABEY. I think I point some out in the brief, I am not certain; 
if not, I certainly could supply some. 

Acting Chairman PIKE. If they are in the brief that will answer my 
question. 

Mr. CABEY. I have a list of all the companies that we have under 
contract in our industry. Frankly, we are very proud of our record. 
I would like to give them to the members of the committee. We have 
between 225,000 and 250,000 under contract in our industry. Of every 
$5 worth of electrical equipment made, $4 worth of it is made under 
agreement with our union, so we have our industry pretty well organ
ized. I have all the names of all the companies and some of the 
recent conditions in wages, where they are improved, and places where 
hours were reduced without reduction in wages. 

Acting Chairman PI1CE. Might one of those be suitable to put in the 
record! 

Dr. ANnERSON. I should think it would be a good exhibit. 
Acting Chairman PIKE. It may be received for file. 
(The nocument referred to was marked "Exhibit No. 2606" and is 

on file with the committee.), 

PROSPECTS FOR ABSORPTION or UNElIIPLOYED 

Dr. ANDERSON. Mr. Carey, do you believe that the electrical industry 
will be able to absorb its proportionate share of the new labor that 
reaches the market I 

Mr. CABEY. No, sir; they can't absorb the labor now available in 
that industry. 

Dr. ANDERSON. You see no immediate prospect that conditions will 
change I 

Mr. VABEY. No, sir; I don't; not at the present hours worked per 
week. 

Dr. LUBIN. Do you know What ths situation was at the peak of 
1939, November and December, in terms of employment in your in
dustry as compared to say, 19291 

Mr. CAREy. I would say there were about 850,000 in 1939 as against 
400,000 in 1929. I think I cover that in the brief. 

Dr. LUBIN. Do you know how that picture was in 19371 
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Mr. CAimY. No; but we recognize 1937 as an important year. We 

took 'the years 1929, 1931, 1937, and 1939, because we recognized that 
that was an unusual situation. . I 

Dr. LtmIN. In 1937 you had more employment than you had in 
1939' 

Mr. CADEY. Yes, sir. The drop from 1937 to 1939 was not as aoute 
as it was in other industries, or in industry generally. In other words; 
we won't feel the effects of the next depression in out industry BB much 
as industry generally will feel it. 

Acting Chairman PIKE. Is that all' 
Dr. AlmEBSON. Yes. I think Mr. Carey had 8. witness whom he 

wanted to bring in. .. 
Mr. CADET. I wanted to introduce Mr. Driesen representative of the 

American Communications Association (C. I. O. union), who would 
like to present a brief on BOme questions pertaining to the communi
cations industry. 

Acting Chairman PIKE. A statement to read' 
Mr.DRIESEN. Yes~ 
Acting Chairman . VerywelI. . 
Do you solemnly swear that the testimony you shall give in this 

proceeding shall be the truth, the whole truth, and nothing but the 
truth, so help you God! 

Mr. DBIESEN. I do. 
Acting Chairman Pna:. Will you ask the witness the qualifying 

questions! 

TESTIMONY OF DABIEr. DBIESEN, LEGISLATIVE" REPRESEl'fTA
TlVE, AMERICAN· COMMUNICATIONS ASSOCIATION (CONGRESS 
OF INDUSTRIAL ORGANIZATIONS) 

Dr. ANDERSON. What is your namel 
Mr. DBIEBEN. Daniel Driesen. 
Dr. ANDERSON. Mr. Driesen, what is your official position i 
Mr. DamsEN. I am legislative representative of the American Com

munications Association. 
Dr. ANDERSON. And what is the American Communications ASso-

ciation' . 
Mr. DamsEN. That is the C. I." O. union with jurisdiction over the 

communications industry. 
Dr. ANDERSON. How many members does it have! 
Mr. DBlESEN. At the present time it has 21,000 members. These are 

divided into four main departments: tele"araph division, point-to
point radio, broadcast, and marine. 

Dr. ANDERSON. Are there any other unions operating in the same 
field covering the same type of workers' " . 

Mr. DBIESEN. There are several A. F. of L. unions. There is the 
International Brotherhood of Electrical Workers and the Commercial 
Telegraphers Union; "but there is no other C. I. O. union. 

Dr. ANDERsoN. You haven't entered the telephone field itself! 
Mr. DRIEaEN. No; we have not. 
During the past decade, mechanization has taken a terrific toll. of 

the jobs of communications workerS. I am here particularly con
cerned with the effects on telegraph workers of changes in the methods 
of operating the domestic and international telegraph companies, and. 
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the steps our organization has taken to protect communications work
ers from attempts to install new methods of operation at their ex
pense. 

The number of workers employed in the telegraph industry has 
declined by 31,600 during the past decade. This is almost half 
the total number presently employed by the radio and wire telegraph 
companies. 

Replacement of the Morse key with the automatic mUltiplex tele· 
graph and the keyboard 'printer, which permits the transmission of 
messages by operators usmg a keyboard similar to that of the type
writer, has resulted in eliminating thousands of highly skilled Morse 
operators from the industry. Elunination of the Morse operator i~ 
one of the best-known examples of so-called technological displsce
ment. 

Mr. DmEsEN. At the present time the telegraph industry is again 
in the process of almost complete remechanizatIon. This process is 
described by Mr. White, the president of Western Union Telegraph 
Co., in a speech delivered in New York on February 16, 1939, as 
follows: 

This program falls into tour main categories: 
The first is extensive development of what now are known BS earrier or super

Imposed circuits. by means of which a pair or a :relatively small nomber of 
wires or. cable conductors may be made to carry a large Dumber of separate 
channels ot communication.. 

The second is extension of automatic switching between circuits connecting 
various cities and between central ofIlces and customer&, SO thot direct com
munication will be e!Iected quickly and without necessity of copying, relaying, 
or retransmission 8S practiced generally today. 

The third Is a wider application of the varioples, which made possible the 
creation ot a sernee known ns telemeter. The variople:z: automatically divides 
the total "word capacity" of a multlchannel single line among a number of 
subscribers. Each pair ot subscribers employs one of the subchanneia and is 
In direct communication Simultaneously. Total circuit capacity is at all times 
equally divided among those who are actually using It at any time; In this way. 
the idle channel time of eo.eb. customer 18 automatically placed at the disposal of 
other subscribers. Advantage is selt-evident. 

The fourth Is widespread application of the much-discussed system of auto
matic tacsimile telegraphy, permitting transmission and delivery of euct dupll
rates of the original "copy/' be it picture. printed matter, or whatever else. 

Facs1mlle telegraphy in various none too practical forms has been known tor 
many years, but until the Invention of R. ;T. Wise of a dry recording facsimile 
paper which records direct electrical action without subsequent process1ng. 
facslmlle had remained impractical The new carbon-bearing fibrous conducting 
paper is aB sensitlve to electricity as photographIc paper Is sensitive to light. As 
a result, facsimile has become one ot the real contributions to advancement In 
telegraph history. 

So great has been the progress already made in the application of this new 
method, it would Dot be surprising it it did Dot some day in a not too distant 
future supersede present-day telegraph printers, just as they in their turn super
seded the simple instrument of Morse. 

, With a facsimile as now developed we at last have the automatic telegraph. 
Thanks to the new paper, telegrams may be loaded and fed automatically into 
the machines, and when received, dropped onto belt conveyors and deUvered to 
distribution centers. Facsimlle telegrams can be relayed as many as three times 
trom the original facsimile coplea FaCSimile telegraphy will make the telegraph 
.service increasingly avallable to the public. Equipment Is housed In small. 
attractive cabinets, Into which telegrams may be 1userted as easily as letters 
are dropped Into mall boxes. 

Looking Into the futUre, we easily <an visualize what these basic develop
ments portend. carrier circuits and the TIU10plex will enable the telegraph 
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Industry to utlllse Its present wire plant without addition and serve the tele
graph needs ot the l'illtlon for many years to come. Automatic switching will 
provide a tool greatly accelerating business and industry. Facsimile not only' 
will completely eliminate errors in transmissioD, but. like automatic switching. 
win provide added epeed and convenience to telegraph eervice. Introduction 
ot facsimile telegraph provides abundant opportunity for e:z::erclse of one's imag· 
inatioD. It Is conceivable Its use even may change our present news dlstrlbu .. 
tion system or even the method and manner of printing newspapers themselves. 

Inherent in the program of Mr. White for automatic telegraph is a 
program of wholesale lay-offs for communications employees. He 
draws an analogy between the introduction of facsimile, which wil~ 
supersede printers, and the introduction of pri.nters, which super· 
seded Morse.. 

Rapid progress in mechanization in the radio and cable fields is 
also under way. Radio Corporation of America Communications 
has been developing ultrahigh.frequency circuits operated by printer 
or facsimile. Thus the R. C. A. Communications office in Philadel
phia is connected with the New York main office by radio circuit over 
which messages were transmitted by printer operators at wages as 
low as $12 per week until the union ol:itained its first agreement and 
raised the minimum wage to $23 per week. Since the printer was 
first brought on the scene, R. C. A. C. has not employed any new 
radio operators. The great majority of R. C. A. C. offices are now 
printerlzed and ~dually the radio o)?erators formerly employed at 
these offices are oeing re)?laced by prmter operators at $13 a week 
less than that paid to radio operators. 

Facsimile operation is also being installed by both R. ,C. A. C. and 
Press Wireless Co. 

It is apparent that the communications companies are undertaking 
It widespread program of mechanization without consideration for 
the workers involved, and that wherever union organization is not 
present to prevent it, this mechanization results in unemployment, 
redu~t!on in wages, increase in speed-up, and worsening of working 
conditions. 

A few days ago Mr. Philip Murray, chairman of the Steel Workers 
Organizing Committee, outlined in masterly fashion the effects, of 
technological advances on employment and lob security in the steel 
industry. He further laid down a practical program for alleviating 
the effects of uncontrolled mechanization on the workers in the steel 
industry. 

UNION ACllIEEYENTs ON TECHNOLOGICAL CHANGE 

Mr. DRIESEN. Our organization has been working along the same 
lines, and the history of our attempts to obtain protection for com, 
murucations workers from uncontrolled mecharuzation can be seen 
in various clauses of our contracts with communications companies. 

In our contracts with Mackay Radio Postal Telegraph, and French 
Cables, we have insured employees of these comparues an opportunity 
to acquire the skill and training necessary for any new type of opera
tion which might be installed during the life of the contract. The 
relevant clause in these contracts reads: ' ' 

It. during the life of this agreement, the company changes -Its method. of 
transmitting and receiving messages, or changes its operations In any other 
respect whlcb will require additional knowledge or skill on the part ot the 
employees, no additional employeee shan he hired by the compaoy until tbe 
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employees already working shali. be DotIlIed of lJ1leb cbange. and allowed a 
reasonable training period to acquire tbe necealBry knowledge or akm tal 
reta1ning his employment. There shall be no change in salary during the 
tn1nlng perIod of any sueb" employee and DO reductioD In _pa7 upon being 
ncJpssIfled. in .8 new position. . - . 

. In our contractll with R. C.A. C. the company is requirecj. to give 
the union 6 months' notice in a.civlUlce of proposed mechanizI>tion 
~. This section of the contract reads: 

Tbe union and the directly affected employeelf lball be Dotllled at least Ills 
months iD advance of proposed mechanization changes and such employees shall 
be allowed an opportunity during said period of at least siX months, on tbelr 
own tIme, or on the Company's time at the Company's discretion, to acquire 
such additional knowledge or skill as may be necessary tor retaining employ .. 
ment In cn«ereut classificatlons. During said sts months DO Dew employees 
sball be added to the regular stall: at the (lIlIce o~ station all:ected In the class\" 
fication or classifications for which the directly affected emploYeeJ ar~ allowed 
Such OPwrtunlty tor training . 

.. I,u the Dlost recent contract sigt!ed. by our organiZation with 
Mackay Radio & Telegraph Go., we have achieved I> real guarantetl 
of job security for employees during a lle.riod of mechaniZation. 
Thli clause entitled "MechanizatioI\ and Technological Changes" of 
the Mackay agreement reads: 

No employee of the Company shall be dismissed by tbe Company during the 
lite of th~ agreement because o~ mec\lanlzatlon or technological chang ... 

This agreement was signed March 20, 1940, and should be com
pared with the agreement sigt!ed by our organization for the previous 
year on January 25, 1939. In this agreement we were not able to 
secure a guarantee against lay-offs, but merely obtained a clause re. 
quiring severance pay. This clause read: 
. 'In the event any employee covered by this agreement Is discharged or dls
m.1ssed.. trom employment because ot technological improvement, he shall be 
given severance pay according to the followIng schedule: 

lo. Employees wIth five or less years' service shall be given ODe week's pal 
tor each completed year of service. 

2. Employees with more than .five years' service shall be gi'f"en two weeks' 
pay. for eaeb completed year of Bel"o1ce. 

An even more important consideration for the protection of em: 
ployees from the threat of mass la-y-offs due to mechanization is the 
provision for improvement of working conditions, guarantee of a full 
work week, and shorte.r hours, provided in the contracts of the Amer. 
ican Co;'DDlunications Association (C. I. 0.) with communications 
compames. 

Thus Mr. Reynolds, a Western Union employee, who testified yes
terday before this committee concerning the effects of mechanization 
in the telegraph industry indicated that in the Western Union Tele
graph Co. employees in almost every city in the coun~ are on part 
tUne i Dlany of these employees have more than 10 yenrs seniority. 

It IS our estimate that aliout 40 percent of those working for West
ern Union are on part time. It should be noted that in contrast to 
thilI situation in Western Union, which I>t the present time is un
organizedl the A. C. A. has. eUminated part timing in companies it 
has orgaUlzed and with whom it has contracts. 

(Senator O'Mahoney resumed the chair.) . 
. T)J.e ClIAl1WAN. How hltve you done that! 
Mr. DBIBmr. First by " guanmteed· workweek for.all employees 

covered by the contract. 
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The CUUUUN. What eifect has that. had on the number of per>

sons employed ¥ 
Mr. DIlIESEN. It happens that there has not been a decline in number, 

because our contracts also provide for improvement of working condi
tions and cessation of speed.up, and that has taken up the slack. 
As a matter of practical experIence, no employees have been let oif 
as a result of these contracts. 

The CHAIRMAN. What was the cause of the part-timing¥ Have 
you covered that ¥ 

Mr. DRIESEN. Yes; I did indicate above that a great part of it was 
due to mechanization, and I indicated that in companies where we 
had contracts protecting the employees, as far as working conditions 
went, there was no part-timing. 

The CHAIRMAN. Well, if it is due to part-timing, the abolition of 
speed·up wouldn't aifect mechanization, would it ¥ . 

Mr. DRIESEN. It is my contention that there are several contributing 
factors which could alleviate the eifects of mechanization. One is 
shorter hours, another is cessation of speed-up, another is bettering 
the working conditions generally. I point to the fact that in our 
contracts where we have achieved these things we have eliminated 
part·timing. 

The CHAIBMAN. And what is the workweek under these contracts¥ 
Mr. DRIESEN. It varies. In Postal Telegraph it is a 44-hour week 

for day workers, 42 for early night, and 41 for late night. 
The CHAIlWAN. What was it prior to the siguing of the contract' 
Mr. DRIESEN. Prior to the signing of the contract it was 48 hours, 

and that was before the wage.hour law. In the Western Union, which 
is a parallel case--- . 

The CHAIRl<LU! (interposing). Well, it could have been 48. hours 
only for full-time employees. What fOl: these part-time workers¥ 

Mr. DRIESEN. They worked on what are called 4-hour tricks, ·Qr 
5-hour tricks, 'or 6, 7, and 8 hours a day. Many of these employees 
worked only. 4 hours a. day, assigned Some particular time. It is 
graduated. . 

The CHAffiMAN. Is that 24 or 28 hours of the week¥ 
Mr. DRIESEN. That would be 24 hours of the week, but a cenain 

percentage would work 4 hours, a certain percentage 5, 6, 7, 8. 
The CHAIRMAN: Do. we understand that these workers who before 

the contract was made were getting ouly 28 hours of the week or 24-
which was itl . 

Mr. DRIESEN. Some were getting 24, some 28; it varies. 
The CHAIRMAN. Those who we1'6 getting 24 hours of the week are 

now getting 44' • 
Mr. DRIESEN. That is right, sir. 
The CHAIRMAN. There lias been no diminution of the numbed 
Mr. DRIESEN. That is right, sir. 
It follows also that the provisions of the' Fair Labor Standards 

Act, which reduced hours of work in a large section of the com
munications industry, also tended to mitigate the effects of mech
anization on communications employees, since our organization was 
able to prevent this reduction in hours from being accompanied by a 
reduction in wages. . 

In our attempts to protect communications workers from the effects 
of uncontrolled mechanization, we have been. hampered, rather than 
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aided, by the Government regulatory agency involved, the Federal 
Communications Commission. 

The Federal Communications Commission has made no studies of 
this question, although it is a major consideration for the workers in 
the industry nor has the Commission, in its report to the Interstate 
Commerce Committee on proposed merger of the telegra{>h com
panies, even considered the viewpoint of labor on this questIOn. 

It is not even possible to present here in any precise manner the 
effects of mechanization on the wages of workers in the industry, 
nor is it possible to ascertain the extent of part-timing and other 
<i,uestions affecting the workers, because the Federal Communica
tlOns Commission only requires telegraph companies to report rates 
of compensation rather than actual wages paid, despite the fact that 
so large a percentage of the workers employed in the industry are 
now on part time. 

CONSOLIDATION AND LABOR DISl'LACl."MENT 

Mr. DRIESE..'f. The Federal Communications Commission in its re
,port of December 23, 1939, to a subcommittee of the Interstate Com
merce Committee investigating the telegraph industry, stated: . 

Any substantial Increase ta telegraph trafllc eonsequent OD changea and rear
rangements of the telegraph tar1«a presents no problem from a technical stand~ 
point. Means and methods tor bandUng increased volumes of trafHc are common 
,knowledge and it requires only the existence of that trafllc aDd available funds 
to effect the necessary plant changes. Substitute methods of telegrnph trans
.mlasloDt for example, facsimile transmission iD place of teletypewrlter, printer, 
or Morae transmission are being investigated. The telegraph carriers, particu
larly the Western UniOD, have done substantlal work looking to reduction of 
the cost of telegraph service by major changes in operating practices. Whether 
these methods are extensively utilized iD the future will depend upon the 
relative magnitude at the cost elements Dot common to the two methods of 
transmlsslon. 

A consolldated telegraph carrier enterprise should be of sullIelent financial 
strength to permit these operating Improvements being adopted rapIdly in order 
that the telegraph service market may be stimulo ted llnd expanded by rate 
reductions consequent OD the economies inherent in these new improvements. 

The Federal Communications Commission here states that one of 
the purposes of consolidation would be to enable the companies to 
remechanize their plants. Consolidation itself, unless the companies 
are required to specifically guarantee the protection of workers from 
lay-offs will result in the loss of thousands of jobs. 

The 'Federal Communications Commission report indicates tIlat 
the telegraph companies, by consolidation at the expense of workers' 
jobs, will Qe financially able to introduce technological changes which 
will enable them to layoff further workers and reap additional 
profits. 

Yet the program of the companies and the proposals of the Federal 
Communications Commission provide no specific guaranty of im
provement of service to the public and protection of labor. 

The international executive board or our union, in considering the 
present status of the industryl issued the following statement on the 
questions of merger and mechanization: 

At the present time the communications companies are in a critical financial 
position because of a long and uninterrupted history of financial mismanage. 
ment and systemattc mulcting of the public and the workers in the Indust1"7. 
Tbe companies are currently seekiDg a solution to their problem by two 
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means, mechanization and merger, both of which. under their plans, would re
sult iD loss of employment for thousands of worker&. 

On the question of merger, certain facts must be kept clearly In mind: 
L Merger is a solution being offered by the companies to extricate them

selves from a dllemma which they have created; 
2. All available evidence Indicates that a monopoly. either through 'merger Ot"> 

liquidation, in the communications industry is inevitable t 
3. The pubUe--s.s well BS the workers in the industry-has an interest in 

the conditions under whicb any merger may take place. 
In the light of these facts, the American Communications AssocIation, C. I~ 0., 

takes the following position on the question of BDY merger plftn o1rered by the 
companies: 

L It must be In the pubUc Interest. 
2. It must contain the following guarantees tor tabor: 
(a) No lay-<>1I's 
(b) Shorter work week 
(c) Guarantee of collective bargaining 
(d) Elimination of speed-up and part-timing 
(e) Increased wages. 
The position of the A. C. A., CIO, may be summed up as follows: While we 

have concluded that a monopoly through merger or liquidation 1& an economic 
Inevitability, the terms ot any merger are subject to legislative. economic and 
trade-union inlluences. We oppose. any merger which would result in wholesale; 
lay-aft's and other injuries to the workers, and equally obviously we would sup
port Bny merger which would give all the guarantees outlined above. The 
A. C. A. will conduct a national campaign to enlist the support ot the publtc. 
the Goverment. and all trade unions for the successfuL consummation ot its 
program. 

On the question ot mechanization, the companies are constantly developing 
new machinery for the purpose ot laying off highly skilled workers and r"-,,plsc
ing them with semiskilled or unsk1l1ed workers at much lower wages, in order to 
Increase profits. The introduction ot new machines can contribute to the general 
ROCial welfare 11' the owners of the communications industry caD be restra1n.ed 
from using them solely for the purpose of increasing profits for themselves. 

Since mechanization Is a method for increasing efficiency of operation, reduc
ing costs. and IncreaSing profits, we insist that the workers-in our industry shall 
share in the benefits possible under mechanization, In the form of shorter hours, 
higher wages, and lob securlty_ . 

The CHAllIMAN. What would be the effect of a merger under such 
a plan on the efficiency of operation i 

Mr. DI!IESEN; We believe at the present time that the communica
tions companies are not giving adequate service to the public, either 
in terms of co ... erage or in terms of speed_ We think that a merger, 
if it were effected in the interests of labor and the public, would guar
antee the publie. efficient service, would also guarantee to labor good 
working conditions, and would mean the retention of the jobs of all 
those presently employed in the industry. 

The CHAllIMAN. Is there any relation between the speed-up of which 
you spoke a little while ago and the speed of transmission of messages I 

Mr. DRlESEN_ No; I don't think so, except that it affects the accuracy 
of transmission_ A person working under the speed-up will not be 
able to transmit messa~ with the accuracy of one working under 
decent working conditlons_ 

The CHAIRM:AN. I was wondering if there was any conflict between 
your statement that you have tried to eliminate speed-up and the 
statement that you now make that a merger would resuft in more 
rapid transmiSSIOn. 

Mr. DRmsEN_ I don't think there is any conflict. 
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The CHAIRlIIAN. I thought you might want to clear. it up in the 
event that understanding might be gathered from what you said. , 

Mr. DinEsEN. I think that the elllciency of operation 'Should be m
creased, but that the pressure on the individual operator should be 
decreased. 

The ClIAIRHAN. What reasons are given for merger! 
Mr. DmEsEN. The reasons are a result of the whole economic posi-, 

tion of the telegraph industry. During the past few years the 
industry has been subject to competition by air mail, telephone, and 
also the telegraph service run by the telephone company. The tele
phone company does about 40 J;>ercent of the telegraph business 
of the United States over their pnvate-wire service, and also HIe air 
mail night letter has practically cut the night letter file of the tele
graph companies to pieces. 

The CR_mM_,.. From whom has the suggestion for merger come 
in the first place i 

Mr. DinEsEN. Well, in 1935 the Federal Communications Commis
sion recommended to Congress a merger. This recommendation was 
made at the request of one section of the industry, International Tele
phone & TelegraJ;>h. Since that time all sections of the industry have 
indicated the desuability of a merger. ' 

The CHAIJlMAN. What has been the attitude of the companies in-
volved¥ 

Mr. l>m::EsEN. The attitude of the companies has been that they 
fa vor a merger if it does not restrict them in their allocation of the 
plant and employment of workers in the processes of the merger. 

The CllAIRMAN. Then the companies themselves have not been 
responsible for the original suggestion. ' 

Mr. DRIESEN. I believe they were. I think the International Tele
graph & Telephone Co. first sponsored the suggestion, and as a result 
of that the F. C. C. in 1934 held hearings, and in 1935 made its 
recommendation to Congress. 

The CHAIRMAN. What are the competitive factors, air mail--
Mr. DBIESEN (interposing). Telephone, private wire service op

erated by the telephone company, and also there is competition of the 
)'adio telegraph companies with the telegraph, like R. C. A. C. and 
Mackay, and of course, the competition among the telegraph com
panies. 

The CHAIRMAN. In other words, technological advance is increasing 
competition with this older industry. 

Mr. DRIEBBN. Yes; and decreasmg the participation of the tele
graph companies in the total communications business. 

Mr. PmE. In looking over this last page, it would seem to me that 
the international executive board was a little broad in its statement 
there. We take it, of course, that that is the opinion of the board, 
but it referred to their solution being offered to the companies "to 
extricate themselves from a dilemma which they have created." It is 
not reallr. a very fair statement. They may have had a part in 
creating It but you yourself brought out a' point I wanted to bring 
out, that competition from other rapidly improving forms of trans
mission, of intelligence and communications, has had a grest deal 
to do with this mess that they are in, not wanting to take all the 
blame off the companies' shoulders. 
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Mr. DIuEsEN. That is true; but I also neglected to point out that 

part of this dilemma is due to the financial history in the communi
cations indust:t"Yi for example, the I. T. &; T. system and the holding 
companies, whicll constitute the telegraph and radio companies, is 
one of the most intricate -holding-company set-ups in the world, I 
suppose. _ . _ - - - -. - -

Mr. Pnm Do you sUI?Pose the Postal would last 20 minutes longer 
going into bankruptcy If the I. T. &; T. didn't own it! 

Mr. DmESEN. Probably not; but I don't think the Post&I.would 
last 10 minutes if they didn't t!'inkthey wou~d ~ a merger. 

Mr. Pnm Or they wouldn't If I. T. &; T. didn t own and support 
them. 

Dr. ANDERSON. One particular part of your testimony is unusual in 
this series of hearings. In the history of industriallabor relations, is 
this .the first time that actual contracts have been signed whioh include 
that matter of technological displacement! . 

Mr. 1>m:EsEN. Well, I can't answer that question outside the com
munications industry. I believe in the col1lmunications industry it is. 

Dr. ANoERSON. Do you know of any other industry where we have 
had specific clauses and contracts of this sort' 

Mr. DBlESEN. I am not aware of any; I just don't know. 
Dr. ANoERSON. Do suciIcontraots in themselves weaken the competi

tive position of companies which have made liberal agreements, ae 
compared with the others! - - . 

Mr. DRIESEN. Well, no; because they are not draStic enough. The 
last which we obtained from Mackay Radio, providing that no em,. 
ployee during the life of the contract shall be dismissed by thg com
pany because of mechanization, is an iron-bound protection for the 
workers during the life of the contract. The other provisions merely 
give, I think, an air of decency to the oompany's throwing a person 
out of work as a result of change in transmission by giving lIim a few 
months' notice, or a few weeks' severance pay. I don't think that 
they constitute a substantial burden on a large communications carrier, 
s<> much so as to lower its competitive position. 

Dr. ANDERSON. I'1Illderstand that severance pay and certain other 
conditions have been found- in contracts of labor unions previously 
negotiated, but this one in the Maekay contract is a very inclusive 
obligation, is it not, on the part of the company' _ 

Mr. DRIESEN. Yes, sir. I think the answer to that is found in the 
economic situation and technical situation in the industry itself as 
compared with, let US say, the steel industry, as pointed out in Mr. 
Murray's testimony. That is, the possibilities of improved service, of 
~xpansion in .the communicat~ons. indu~ry, are still vl!ry tp"6Ilt, and 
m a very deCIded way the umon 18 do1Og a great servIce, msofar as 
it can by working for more employees in the industry, better service 
to the l?ublic, because that does two things., It increases the efficiency 
of servIce, it insures a wider service to the public, and it protects the 
employees from mechanization, and I think in the <!lId improves the 
industry. Suppose we-take-that in reverse. -ut's take the ketual his
to17 of mechanization and lay-offs in a company like the_ -Westtlm 
UnIon; 'where, in order to meet a falling dividend ii1tti th6 company 
laY;' off 10,Oqo .or -15,~0 people~ let's say; o,,:er_. perio~ 6f 'years. 
ThIS results ID adecl10e m -effiCIency of serV1<"6 and -a -dIversIon Of 

, ' 
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business to otber forms of communications! such as radio, telegral?h, 
or telephone, which in turn forces the te egraph companies to 111-
crease the pace of mechanization, to lay oft more pco'ple, and so on iu 
a vicious CIrcle. If you can reverse the circle and gIve better service 
to the public and increase your facilities, it will put the telegraph 
companIes in a better competitive situation, in a stronger position to 
bid for business and to survive. 

The CHAIRHAN. Are there any further questions' 
You have covered all the sul>gestions that you care to mllke I 
Mr. DRIF.'3I!N. Yes, I have, SIr. 
Dr. LUSIN. I would like to say for the record that the United 

Textile Workers Organizing Committee and the Amalgamated Cloth· 
ing Workers have clauses in some of their contracts relative to dis· 
placement due to technological changes, although they are not 
Identical. 

Dr. ANDERSON. Are they as complete as this last one of the Mackavl 
Dr. Lmn:N. They are not as complete as this. . 
Dr. ANDEBSON. To my knowledge, this is the most comprehensive 

single statement that has ever been written into a labor contract on 
the subject of technology and displacement. 

The CHAInlIIAN. Was the so-called Washingt;on agreement, which 
was negotiated by the railroad brotherhoods Wlth the railroads, a first 
step in this general direction' . 

Mr. DRIF.'3I!N. The Washington agreement provided for a system 
of severance pay rather than job protection, but it, of course, did 
provide--

The CHAIRHAN (interposing). That was the first step, was it noU 
Mr. DRIESEN. That was in 19~~i yes. That was prior to ours. 
The CHAIRMAN. Was there anyrning before thatY 
Mr. DRIF.'3I!N. Not that I know of. 
Dr. LUBIN. Has the question ever arisen in the interpretation of 

your contract as to just what mechanization technologICal chan$S 
mean' Have you ever got to the point where you had to argue this 
thing out and find out whether this was a technological change! 

Mr. DRlESEN. Yes; but we have never had any disagreement with 
the companies. For example, a change in the method of transmission 
which required a knowledge of code, saYt either Morse or Continental, 
to a printer-operator who was require<1 to be an expert typist but 
did not have to know code, would be considered a change in the type 
of transmission. What we have tried to do is hit the major things, 
and the companies have never argued with us on this question. 

Dr. LUBIN. You have never got to the point where there was a dis· 
agreement between you as to what a toohnological mechanical 
change is' 

Mr. DRlESEN. No, we haven't; but I think there are many places 
in the communications industry where such a situation might arise. 
For example, there is a question, in the increased capacity of equip
ment, increase in the channels of wireless, elinlinating maintenance 
emplOYee!! and plant employees as to whether or not the change is 
technolOgIcal. 

The CHAIRKAN. We Bl'll very much indebted to you, Mr. Driesen. 
Do you care to call anybody else this afternoon' 
Dr. ANnERSON. No; but I Should like to refer to the testinlony of 

Mr. George Harrlson. He has sent in very promptly the table to be 
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. substituted for "Exhibit No. 2541." I should like to submit it instead 

of the table received yesterday. There are copies here. 
The CHAIRMAN. It may be so·admitted. , 
Dr. ANDEllSON. Tomorrow morning we are unusually. favored by 

the presence of Mr. Thomas J. Watson, the president of the Inter
national Business Machines Corporation, New York City, to open the 
testimony on the effect of techD.ology on white·collar workers as a 
result of business-machine changes. 

The CHAIRMAN. The committee will stand in recess until 10: 30 to-
morrow morning. . 

(Whereupon, at 4: 45 p. m., the committee recessed until 10: 30 
a_ m. on FrIday, April 19, 1940.) 
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FRIDAY, APRIL 19, 1940 

UNITED STATES SENATE, 
TEMPoRARY NATIONAL ECONomc COMllll'lTEE.l. 

Washington, V. O. 
The committee met at 10: 45 a. m., pursuant to adjournment on 

Thursday, April 18, 1940, in-the Caucus Room, Senate Office Building, 
Representative Clyde Williams; Missouri, presidin~. 

Present: Representative Williams (actmg chall"man).l Senator 
O'Mahoney (chairman); Messrs. Lubin, O'Connell, .l:'ike, and 
Brackett. 

Present also: William T. Chantland, Federal Trade Commission; 
S. Abbot Maginnis, Department of Justice; and Dewey Anderson, 
economic consultant to the committee. 

Acting Chairman WILLIAMB. The committee will be in order, 
please. • 

Dr. AlmERSON. Mr. Chairman and members of the committee, to
day we open hearings on the subject of technOlOgy in the fields of 
white-collar employment, the clerlcal fields of business 'particularly, 
and this morning we have with us Mr. F. W. Nichol, Vlce 'president 
and general manager of the International Business Machines Cor
poratlon, and the president of that corporation, Mr. Thomas J. Wa.t
son. In talking over the nature of the presentation this morning we 
have come to the conelusion that it would be best to proceed as fol
lows: That Mr. Nichol, who has prepared a statement for the cor
poration discussing thls whole problem, will read that statement, 
and we hope with as few interruptions as possible, because it is a 
continuous statement in which things discussed follow one after the 
other. Following the rresentation of the paper and the question 
period, Mr. Watson wil be ava.i1able to the committee for interroga
tion on the problems of the paper, or more particularly the general 
problems which ha.ve been the concern of this hearing on technology 
and concentration of economic power and unemployment. 

If it is your 'pleasure, Mr. Chairman, we will proceed with Mr. 
Nichol at this bme. . 

The CHAllIMAN. Will you gentlemen both be sworn' That is our 
custom.' . 

Do you solemnly sweat, each of you, that the testimony you are 
about to give in the mater now pending will be the truth, the whole 
truth, and nothing but the truth, so help you God! 

Mr. W ATSON. I do. 
Mr. NICHOL. I do. 
(Senator O'Mahoney assumed the chair.) 
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TESTIMONY OF TROMAS' 1. WATSON, PRESIDENT, ABD F. W. 
mCROL, VICE PRESIDENT, mTERNATIONAL lIUsmESS MA· 
CRmES CORPORATION, NEW YORK, N. Y. 

Mr. ANDERSON. Proceed 
Mr. NICEOL. Shall I begin i 
The CHAIllMAN. You may proceed. 

TECHNOLOGY AND ECONOMIC RECOVERY 1 

}Ir. NICHOL. The United States has 6 percent of the population of 
the world. We started without any industries, and we have built up 
to a point where we manufacture 47 percent of all the goods manu·' 
factured in the world based on the present rate of exchange, and 
under our American system we consume about 90 percent of what we 
produce. That is a great tribute to our people, to their ingenuity, 
and to the machines which they have produced. By the use of im· 
proved machines, we have been able to shorten working hours, and 
at the same time mcrease wages and reduoe the I?rioe of manufactured 
goods, resulting in the highest standards of livmg in the world. 

From 1850 to 1930, the number of industrial workers increased 
about twice as fast as population, and the wages paid increase,\ 
nearly 6 times as fast as the increase in the number of workers. 

We frequently hear that we are living in It "machine age," but I 
feel we are living in the greatest man·age the world has ever known. 
Machines are simply tools that men have devised to enable them to 
do a better job. 

In England, in the early 1700's, planks were made by men's ripping 
logs with a long hand saw. It was ve2 hard work and made man 
old at 40, giving them what was called' carpenter's heart." Most of 
them were dead at 50. One day an ingenious Englishman decided to 
hitch a water-wheel to a saw, and that became the first engme. 

The introduction of the spinning jenny and looms in England ill 
1764 actually started a great increase in employment in the textile 
industry, though it was thought at first that nearly everyone would 
be thrown out of employment in the whole industry. 

In 1859 there were 191,000 wage earners in textile mills in the 
United States---6,200 of each million of the total population. In 
1937, there were 1,125,000 wage earners in textile mills---6,7oo of each 
million of the total population. 

From 1859 to 1937 the proportion of the total population working 
in textile mills had increased 40 percent and the annual wage had 
increased 313 percent. 

In 1890, when the typesettin~ machine was beginning to come into 
use, we had 30,000 compositors m printing plants In the United States, 
or 476 of each million of the totol population. In 1930, the number 
engaged in this occupation was 164,000 or, 1,500 of each million of the 
total population. In 1890, compositors worked 54 hours a week at 
the rate of 49 cents an hour. Now they work a 40·hour week and 
receive $1.30 an hour. Since the introduction of the typesetting ma
chine, the proportion of the total population having Jobs at type· 
setting has increased 215 percent, and the hourly wage has increaSed 
165 percent. Thus printmg has become cheaper, and weekly new.-

:I Prepared .bltement of Thoma.l. W8QoD. 
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papers have been turned into daily newspapers, increasing the number 
of employees. 

In 1870, before the;!!,y ewriter; only 2,100 out of every million of 
population were enga in office work. Then came the typewriter, 
followed by machines or adding, computing, accounting, record keep
ing, writing, and other business procedures. Today, there are 33,000 
people per million of population engaged in office work. 

In 1890, before the accounting machine, there were 159,000 book
keepers and accountants. In 1930, there were 931,000. During this 
perIod, population increased 96 percent, but accounting people in
creased 486 percent. 

When a new machine is installed, we must not overlook the fact 
that from producing the raw materials to manufacturing the machine, 
a great amount of labor is necessary before the machine is ready to 
be installed. Through the use of the machine, products can be manu
factured more economically, and the market is broadened to serve 
more people, which in turn creates more employment. 

We cannot reduce the cost of goods to the consumer without using 
the latest tYp'e of improved machinery. 

I should bke to quote here from a short article, "Things We Didn't 
Have Only Ten Years Ago," which appeared recently in Reader's 
Digest: 

Here are some of the things we take for granted today that we didn't bave, 
or hadn't begun to use, as short a time ago 8S 1929: 

Streamline trains. Television. Tra·nsoceanic passenger air service. Synthetic 
rubber. Fluorescent lighting. Colored. home movies. New plywoods. stronger 
than steel. Half a dozen new plastics and resins. Polarized glass. Glass build
lng blocks. Fibre glass for insulation and textiles. Synthetic hosiery replacing 
silk. Synthetic vitamins and hormones. Sulfanilamide and suifapyridine, drugs 
that kill the deadly streptococcus germs. . 

Don't ever believe the country's future lies behind it. Inventive genius and 
business entervrise never stand still. 

Under the American system, all industries are interdependent. The 
American system is largely predicated upon mass production, which, 
in turn, is based on machine methods. 

Under the American system, the people enjoy more of the comforts 
and conveniences of life than in any other country in the world. 

INTERNATIONAL BUSINESS HAOmNE'S SHARE OF THE BUSINESS MAomNES 
INDUSTRY 

Mr. N,CHOL. According to reports of the Census of Manufactures 
for 1937, the total business machines production in the United States 
amounted to $246,362,914. International Business Machines Corpo
ration's share of the value of business machines produced was 7.3 per
cent. 

In the typewriter branch of the industr;y, I. B. M. has about lh 
of 1 percent of the total output of machines. 

By far the greater part of the bookkeeping and accounting work 
in the United States is still done by the method of hand entries. We 
made a careful estimate from available Government records of the 
cost of the accounting work in the United States, and found that the 
amount was about $3,788,000,000 annually. The money spent for the 
use of our accounting machines amounts to only % of 1 percent of 
the total accounting cost of the country. 

124491--41--pt.30---~7 
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Our company does the acCounting and statistical work. o~ business 
organizations and institutio~s whose ~ounting and sta~IStiCal p~b
lems are such that the electric accountmg and bookkeepmg machines 
give satisfactory service. The idea that these machines do a great 
part of the total accounting work of the country is erroneous. 

Those offices using our machines do a ~at amount of work on other 
machines, in additIon to which there IS in these same offices a vast 
amount of clerical work not done by machines at all. The documents 
from which cards are punched mllst be prepared and arranged for the 
punch operator, and the results obtained by the machines must be ar
ranged and interpreted by accountants, auditors, and others. 

It has been the policy of our company during the past 26 :i:'as to 
carry on an expanding research and development program. rch 
and engineering is the only branch of our business which is not 

buOdgeted.. . '" . f 300 . t' ts' d . ur engmeermg stau COnsISts 0 SClen IS ,engmeers, an m-
ventors. 

During the past 26 years our company has placed emphasis on 
education. What we consider one of the most important buildings 
in our business is our schoolhouse at our main plant at Endicott, N. Y. 

The program at this school comprises courses for I. B. M. execu
tives, salesmen, customer servicemen, systems servicemen, and systems 
servicewomen, office and factory employees, and apprentices. 

We also provide administrative training courses for customers' 
employees • 

. In addition to training customer department heads at Endicott, we 
conduct schools in various cities of the country in which customers' 
employees are trained in the operation of our machines. These schools 
offer an opportunity for persons out of employment to become op
erators of our equipment, thus qualifying them for useful and 
remunerative employment. No charge is made for this training. 

Our educational program also covers our people in all of our offices, 
where regular educational conferences are held. Educational mate
rial for these meetings in the form of textbooks on machines and their 
applications and on selling techuique, leaflets describin8 particular 
applications, and other aids are being constantly prOVIded by the 
Educational Department for the benefit of our people and customers. 

In addition to the reeular faculty and staff instructors, our schools 
are taught and given lectures by executives, specialists in various 
industries, outstanding salesmen, and noted educators and business 
executives from outside our own business. 

We operate on the basis that there is no saturation point in educa
tion, and our educational program is extended over our whole 
organization throughout the world. 

WAGES PAID AND HOURS -.;vORKED 

Mr. NIOHOL. The company's wage-and-hour scale has always been 
liberal. On April 24, 1933, the company established a minimum-wage 
scale which was higher than that later fixed under the N. R. A. 

In January 1935, as an incentive for quality rather than quantity 
production, piecework was abolished and a minimum rate of 55 cents 
per hour established for all qualified workers, which rate has since 
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been raised to 65 cents an hour, without differentiating between male 
and female labor. 

The 48·hour week was standard up to January 1, 1933, when it was 
reduced to 43 hours and later in the year to 40 hours. 

The following is the record in detail of the I. B. M. plant at Endi-
cott, N. Y., where the greater part of I. B. M. manufacturing is done. 

Dr. AlmERSON. This is Exhibit 2607. 
(Re'presentative Williams assumed the chair.) 
Actmg Chairman WILLIAM8. It may be received. 
(The table referred to was marked "Exhibit No. 2607" and is in-

cluded in the appendix on p. 17424.) . 
Mr. NIOHOL. I shall read only the years 1926 and 1939. In the 

year 1926 the average number of hourly workers was 806, the aver
age annual earnings were $1,420.99, and the average hourly rate was 
58.6 cents, the average hours worked per week 46.6, standard hours 
per work-week 48. In 1939, the last figure, the average' number of 
hourly workers was 3,148, the average annual earnings were $1,850.68J 
the average hourly rate was 89.5 cents, the average hours worked. 
per week 39.8, and the standard hours per work week were 40. 

It will be seen, therefore, that durmg this period the number of 
wage earners increased 291 percent, and the average annual wage 
showed an increase of 30 percent. 

At the end of 1926 we had 255 customer servicemen. They are the 
men who maintain our equipment in the field throughout the coun
try, who were paid $140 a month on the average. At the end of 
1939 we had 1,098 service men who received $17.9 a month on the 
average. In the 13-year period the number of these employees has 
increased 350 'percent and the average salary is 25 percent hij!;her. 

Beginning m 1937, vacations with pa:y were granted to all factory 
workers, on the basis of 2 weeks of vacation for those who had worked 
continuously for 1 year or more, and 1 week to those who had worked 
from 6 months to 1 year. 

In addition, hourl~ emplo:\"ees areJaid fnll time for 6 national 
holidays-New Years Day, Memori Day, Jnly 4th, Labor Day, 
Thanksgivingt and Christmas. ' 

These vacation and holiday advantages had been extended to sala
ried employees prior to 1937, and all employees now have like vaca
tion and holiday privileges. 

Since 1924 the comeany has carried group insurance on its em
ployees, without contribution from employees toward premium pay
ments. This insurance coverage has been broadened several times. 

The {,resent schedule of grou{' insurance covering all employees, 
the entIre premium for whIch 18 paid by the company, stands as 
follows: $1,000 to all employees with 1 year of servIce, $2,000 to all 
employees with 2.years of service, $5,000 to all employees with 3 
years of service, $7,500 to all employees. with 5 years of service; 
$10,000 to all employees with 10 years of service. 

The total amount of this insurance now in effect is $42,159,000. 
Our factory employees have long had an organization for the pay

ment of sick benefits. The company contributes to this relief associa
tion so as to more than double the benefits available from member 
contributions. The present sick·benefit schedule provides for payment 
by the company of the full amount involved for the first 3 da:ys, and 
thereafter the expense is shared equally with the relief association. 
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Recreational facilities for bur factory employees have been provided 
in a large country club with 680 acres of land. Thousands of meals are 
served each month at cost in the club dining rooms, which are open 
daily. Li~raries with reading rooms, and party 1"?0ms, card ro<?ms1 billiard pmg pong, and shu1lleboard rooms are available. Orgamzea 
groups :neet regularly for private dinners

j 
educational discussion, and 

social contact. An orchestra, band, glee cub, and chorus give regular 
concerts and broadcast from the main auditorium of the club house. 

There are 16 bowling alleys in the main club house which accommo
date 380 teams, and on which were rolled last year i84,730 games. 

A rod and gun club has its own clubhouse and provides a modern 
skeet field, trap, rifle, and pistol ranges. Classes, under competent 
instructors, are conducted to teach the proper handling of firearms. 

In connection with the clubhouse is a 27 -hole golf course, swimming 
pool, rifle and pistol ranges, 6 doubles tennis courts, 2 softball dia
monds, 1 baseball diamond, archery ranges, and quoit. and horseshoe 
courts. 

The management of all of these recreational facilities is vested in 
the IBM Club, an organization of employees. 

ACCOUNTING MACHINES AND ElIIPLOYMENT 

Mr. NICHOL. Based u'p0n observation and eXJ;>8rience, we believe that 
the use of our accountmg machines tends to mcrease rather than to 
decrease employment, due to the fact that our machines are designed 
to.obtain more information from original records rather than to make 
the original records by the use of less labor. Once the entries have 
been transferred to punched cards, they can be rearranged any number 
of ways to develop useful information from the basic data. 

I shall here cite an example of a situation which confronts man, 
manufacturers in the management of their business. This example 19 
illustrative of one of the many functions which our machines perform 
in business, and shows that their favorable effect on employment is not 
confined to the office, but extends throughout the factory. 

I have in mind a specific company which had no adequate cost of 
producti~n system, nor control of sales, labor, materials, overhead, and 
mventorIes. 

A contract was made with us purel on the basis of giving them the 
necessary facts to do a better job 0 management in their manufac
turing- plant. 

PrIor to the installation of our system, because of a poor produc
tion system, they were frequently confronted with the fact that they 
were suddenly out of one or more vital parts of the equipment they 
manufacture. This resulted in the removal of unfinished units from 
the production or assembly line and setting them aside until the neces
sary missing parts were produced. This, in turn resnlted in laying 
off certsin assemblers sometimes for a week or more or finding some
thing else for them to do in the plant, and it also resulted in in
creased costs and delays in production which seriously affected the 
business. 

Our machines corrected this condition. 
Another result of the installation was the elimination of the manu

facture of parts which could not be sold in the immediate future, and 
the placing of responsibility for spoiled parts. Thus a bad situation 
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which the management knew existed but which up to that time they 
could not locate was corrected. 

With our system, coordination' of sales and production was achieved 
through the comparison of production reports and sales reports. This 
installation also resulted in the addition of a few extra men in the 
plant to trace production orders, and apply corrective measures where 
errors were revealed. 

Our machines are used all over the world, including countries in 
which the wage scales are so low that labor-savinO' as against the cost 
of our machines could not possibly be the cause 01 preference for our 
machines. Our company IS doing business in 79 countries, and the 
manufacture of machines in our American plants for foreign con
sumption creates employent in our own country. 

To determine the effect of the use of business machines upon em
ployment} consideration must be given, first, to the reasons which 
prompt their use by industry and Government. 

Our records show that the reasons for the installation of our ma
chines are: mana~ment control, flexibility, speed, economy, and ac
curacy, in the order named. 

Business machines may be adopted not solely because of anyone 
advantage but because of a combination of two or more of them. 

During the past few decades the need for facts and ~res re· 
garding operatIOns has increased greatly due to the increasmg com
plexities and speed of modern business. As competition increased, 
and mass production became general, and as distribution and service 
became increasingly important, business executives came more and 
more to recognize the value of additional information regarding every 
phase of their operations. They also recognized that this informa
tion! if secured! must be timely and accurate. Therefore, the execu
tive s problem m meeting these changing conditions was not one of 
curtailing information in order to economize, but rather of finding 
a medium that, at a reasonable cost, would provide the information 
needed. 

Regardless of the desirability or the necessity for these additional 
facts, management still had to weigh the cost of their production 
against their value. While it is true that much of the additional in
formation now being compiled by modern business might have been 
prepared without business machines, the probabilities are that it 
would not have been prepared if only the slow, cumbersome, and 
costly hand methods had been available. 

Management's problem, therefore, to maintain revenue, profits, 
and employment, to say nothinO' of increasing them, resolved itself 
into the need for a more carefuf analysis of every operation of their 
business. Such an analysis was only possible through developing 
more facts and fignres than had ever been develoyed before. Coupled 
with the admitted need for additional informatIOn was the necessity 
for developing it promptly and accurately, as well as providing a 
method which had sufficient flexibility to permit its change at a 
moment's notice. Therefore, in the marketing of business machines, 
and particularly the products of our company, we find that the prin
cipal reason for their use is that they can provide management with 
vital information_ccurate and timely-at a cost that can be justified. 

Experience has shown that the failure of an enterprise generally 
does not result from a single great loss but rather from the cumula-
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tive effect of minor losses which frequently are brought about b, 
a lack of prompt and accurate information on which to make intelli
gent decisions. The ease with which accounting aud auditing rou
tines detect losses depends upon the quality and extent of detailed 
information that is introduced into the records and summarized into 
intelligible operating reports. 

By management control action taken in time is more likely to have 
a favorable influence on the earnings of a company, on the mainte
nance of continued and increasing acceptance of a product or service, 
and on the employment and earnings of personnel. 

Management in recent years has recognized the tremendous wealth 
offignre facta reposing in its basic accounting records. 

Management then is directly confronted with the problem of eval
uating the worth of each report contrasted to the cost of its preparation. 

Because of the inherent ability of modern business machines to 
completely analyze at a reasonable cost the figure facts in the basic 
accounting records, management adopted these devices so that all 
information of value to the enterprise would be made available. 

As an example of the need for a flexible method in modern busi
ness, let us consider the amount of information available from a 
simple pay roll time ticket. Essential reports derived from it in
clude those for pay-roll compilation, income tax. and other reports 
required by audit practice and governmental agencies. 

In it are also contained the data required for the compilation of 
other valuable internal operating statements. Among the latter are 
such statements as direct and i!Idirect labor costs, planning on pro
duction schedules, machine-operating costs, and the like. 

It is this flexibility of electric accounting machines to analyze in 
various ways information contained in one original document that 
has been a determining factor in the use of the machines by many 
companies. 

In these days operating information regarding a business is valu
able only if available in time to be used effectively. Information 
which is furnished too long after the occurrence of events delays the 
institution of correctiVE! measures. Modem business is adopting 
methods which will reveal facts as soon as possible after tra.nsac
tions occur. 

It must be remembered, aIso, that not one, but many reports which 
must be compiled from one set of ori~l records are required to 
satisfy the needs of many individuals m positions of responsibility 
and authority. Promptness in supplying reports to responsible 
individuals is one of the most important elements in the achievement 
of sound business operation. 

In many i,nstances the element C!f time is .the pred",minant fa<:tor 
in the adoption of the use of electrIC accounting machmes. The lID
portance of currep.t information regarding accoup.ts paya~le and 
receivable, sales, mventory, expe~ and "!'sts IS recognized by 
efficient management. Modern busmess machmery presents the best 
method available for the prompt compilation of vital information 
necessary to the conduct of sound business. 

In the operation of any business or government constant effort 
must be made to bring about economy and efficiency in aI! operations. 

The installation of business machines. in some instances, results 
in the temporary displacement of labor, just as does the introduc-
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tion of many other machines and mechanica.l devices developed by 
the inventive genius of man. 

On the other hand, business ma.chines as well as others have been 
the benefactor of labor by the crea.tion, either directly or indirectly, 
of many additional places for both skilled and unskilled labo1'. 

In manufacturing, economy is also expressed in terms of lower unit 
costs of production-always, of course, with no sacrifice of quality 
of product or of safety of employees. 

In determining the value of reports prepared by the accounting 
department, management contrasts their value with the unit costs of 
preparation. 

Executives recognize that under mechanized routines an increased. 
number of reports may be compiled at a nominal increase in total 
cost, but at a lower unit cost for each report. 

Economies achieved by the use of machines in the preparation of 
such reports a1ford to management an opportunity for the com
pilation of these vital figure facts which otherwise would remain 
undisclosed. 

The need for accuracy in the maintenance of records for the 
preparation of financial reports such as the balance sheet and profit
and-loss statements has long been recognized. 

The expansion of the use of figure facts for management control 
makes it lDlperative that reports upon which policies are established 
should be accurately prepared. 

Accuracy in the rendering and payment of bills and in the prepara
tion of pay rolls is vital to a company's relations with its customers, 
,·endors, and employees. 

The checking and correspondence necessary to expose and adjust 
accounting errors, with attendant annoyance to eustomers and em
ployees, £laces a premium upon accounting accuracy. 

Scientific studies and practica.l experience have demonstrated that 
mechanized accounting procedures achieve a degree of accuracy not 
to be expected in manual procedures. 

The modern demand for accuracy of both internal and external 
accounting documents is frequently a major reason for the adoption 
of business machines. 

An analyses of our records covering the new contracts entered into 
by us in New York, Brooklyn, and Newark in 1939 reveals that our 
machines were insta.lled for a number of reasons by many of the 
companies, but the principal reasons were, 49 percent because of 
managerial control, 15 percent because of flexibility, 14 percent be
cause of speed, 12 percent because of economy, and 10 percent because 
of accuracy. 

Following are five cases selected from sales made last year in the 
area. mentioned, each of which illustrates 1 of the 5 reasons why 
businesses install our ma.chines; namely, lDanagement control, flexi
bility, speed, economy, and accuracy. 

ADVANTAGES OF BUSINESS MACHINE 

Mr. NICHOL. Our machines were installed at company A, which is 
engaged solely in the manufacture of metal fasteners, for the major 
applications of merchandising control, production statistics, pay roll, 
and labor distribution records. 
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The matter of effecting economy in office clerical personnel had 
nothing to do with the adoption of onr machines. They were adopted 
after a study revealed that they would provide essential control data. 

To accomplish merchandising control, sales were analyzed by in
dustry, customer, sales, and product. For production control, daily 
and periodic production reports were rendered, facilitating plant. 
supervision. 

The effect of the finished stock inventory application has been out· 
standing. It has provided accuracy, permitted of the centralization 
of stock records, provided an accurate monthly stock position report
which would be exceedingly difficult to prepare by other methods
making it 'possible for the management to see at a glance the pro
duction, shIpments, and inventory of each of the company's products. 
It provided an important element in the production and planning 
department's activities. As one result, the management's attention 
was directed to the advisability of converting dead stock into cash 
and removing slow-moving items from the line. 

As a result of our installation, four extra people were directly em
ployed in the accounting department. Because of better manage
ment made possible by accurate and tinIely figure facts, the business 
of this company was materially inIproved. At the time of installa
tion, May 8, 1939, there were approximately 5 people in the office 
and 300 employees in the plant. Since the installation, operations 
have expanded, and there are now approxinIately 80 peo)?le in the 
office and 400 people in the factory working two shifts, whICh means 
800 people. 

In Angust of 1939 the comptroller's office of municipality B con
tracted for the use of electric accounting machines for the purpose 
of maintaining the fund ledgers and contract ledgers of the munici
pality and for providin~ supporting records of an accounting and 
statistical nature. The tund ledgers and contract ledgers are main
tained to record expenditnres against the individual funds set up to 
take care of items prescribed by the municipal budget. The record 
not ouly shows the appropriations already made against each fund 
or contract within the fund but also shows the amount of the un
expended balance at all times. Prior to the introduction of our sys
tem to perform this work most of the operation had heen done on a 
manual basisl although the contract-ledger portion of the job was 
being handleu on bookkeeping machines. 

An investigation of all types of equipment and methods was under
taken early in 1938, under the direction of a responsible official, be
cause of the dissatisfaction on the part of the officials of the munici
pality with the operation and results of the methods and procedures 
then in use. The ultinIate objective in changing procedures was to 
achieve the greatest possible flexibility and accuracy so that detailed 
analyses of revenues and expenditures could be obtained and thus 
enable the comptroller's office to render an inIproved service to the 
municipality by exercising a closer control over thOse items. It was 
not possible to forecast all of the analyses which Inight be required 
due to the numerous changing problems of a modern mumcil'al 
government. Consequently, a flexible method which could provlde 
numerous types of analyses was of paramount importance. 
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Actual practice has demonstrated the wisdom of the decision to 

everyone concerned. Numerous calls have been made for special 
analyses and reports and all have been satisfactorily handled. 

As a result of the installation of our electric accounting machines, 
all objectives have been attained and nine additional positions have 
been created. 

Our accounting machines were installed at agency C. This agency 
was formed in a city under the joint supervision of Federal and Sta.te 
governments, to establish new milk-pool prices monthly at the earliest 
possible moment. There a.re 10 cla.ssifications of milk now a.llowed 
for which new prices must be set. A set price for the milk delivered 
to the distributor by the producer is established. The distributor 
then contributes to, or receives benefits from, the pool, depending upon 
the ultima' I use tha.t is made of the milk he receives from the fa.rmer. 
The esta.bl ·bment of the new milk-pool price is determined by a 
formula. wl ch takes into consideration such elements a.s utilizatIOn, 
butterfa.t, III I transportation. The agency produces reports on pro
duction for the preceding month by the 14th of the following month. 
Producers and handlers must have all the reports into the a.gency 
by the 10th of the following month j hence, only 4 da.ys are a.va.ilable 
for the compila.tion of the figures. 

Under the manual plan reports were produced by the dead-line da.te, 
Dut no immediate sta.tistical information wa.s a.VD.ilable. With the 
introduction of electric a.ccounting machines, the reports are pro
duced 1 to 2 days ea.rlier than was previously possible, enabling 
producers and distributors to plan the ensuing month's opera.tions 
a.t an ea.rlier date. The new plan ma.kes available valuable statistical 
information which wa.s not heretofore possible, soon a.fter the pool 
prices for the new month a.re determined. .. 

It is essential that new pool prices be available a.s soon as possible, 
and speed in handling the figures submitted by the producers ana. 
distributors is absolutely essential. The use of electric accounting 
ma.chines ha.s made it possible for the earlier establishment of milk
pool prices, together with statistical information on a. sufficiently 
timely basis to aid the agency in its proper operation. . 

The installation of electriC accounting machines did not displace 
clerical help in this agency, nor did it result in the employment of 
additional people. 

Approximately 6 months ago distributor D in the metropolitan New 
York area. installed machines to facilitate the handling of essential 
accounting and report work, and to effect certain economies necessary 
to meet competition. 

As a result of this installation, more timely and accurate reports are 
being made for the merchandisillg depa.rtment, the traffic department, 
the buying department, and the Government. 

Through tile development of further II).Rnagerial reports this com
pany has virtually eliminated a costly "out of stock" condition, and. at 
the same time, has appreciably' reduced its inventory investment. nue 
to the machine accuracy of billing, they have established a. va.stly im
proved retail inventory control over merchandise in their stores. 

The preparation of an improved order-filling medium by the ma
chines, and the inventory control previously mentioned, have resulted 
in maximum warehouse efficiency, and provided faster and more de
pendable delivery to stores. 
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As a result of this installation, the executives of this conc:ern are n?w 
enabled to maintain constant control, speed up operatIons, realIze 
quicker turn-overs, and improve their services for the ultimate benefit 
of the consumer. 

The effect on employment in this case has been the elimination of 
11peopl~ . . 

Company E is a manufacturer. Its volume of buSlDess mc~eased 
rapidly. It became apparent that more accu~.te an,f completer mfor
mation concerning manufacturing_costs was necessary. A complete 
survey of the reqUIrements of. the E company was made by o,!-r repr~
sentatives, a proposal sublDltted and the contract was SIgned m 
l:leptember 1939, because it was feit that electric accounting machines 
were the answer to their need for accurate and detaile,' records. The 
application of machines was for their pay roll and 1lS!o0ciated records, 
cost accounting, stock and production control. 

Under the former methOd! reconciliation of shop pay roll and dis
tribution of labor had been difficult, since the annual methods they em
ployed did not lend themselves to a volume operation. Our machines 
and the system we installed facilitated this procedure and provided 
accuracy. 

In connection with stock control! part numbers sometimes run into 
10 characters with attendant possibilIty of error in transcription under 
the former method. Under the present method this hazard is elim
inated with resulting accuracy of recording stock movements. 

It was found also that more accurate forecasts of requirements in 
connection with booked orders by part numbers and scheduled delivery 
dates were obtained. 

The accuracy, speed, and flexibility of our system, in this company's 
expanding situation, has placed the management in position to make 
its decisions based on reliable information. 

This installation has resulted in the employment of seven additional 
people in the accounting department. 

DIRECT AND INDIRECT I. B. H. EMPLOYMENT 

Mr. NrCHOL. On December 31, 1914, the International Business 
Machines Corporation had less than 300 employees in the United States. 
On December 31, 1939, the number of employees was 7,610, an increase 
of more than 2,400 percent in 25 years. Incidentally, throughout the 
world we.n.ow employ 11,478 people. 
. In addl~on to the 7,610 persons employed directly by our company 
m the. Umted States,. other concerns employ 1,041 persons who work 
excl'!slvely and contmuously on the requirements of our company, 
making a total of 8,651. 

In addition, because of the sale and the continued use of our rnI'· 
chines, ~any other ~nc:erns manufacturing accessories and supplies 
a~ .the direct benefiCIarIes of our sales work. Such products include 
wIrmg, motor generators, noise-reduction equipment, cabinets, files: 
stat.ionery, and so forth. We estimate there is $2,000,000 worth ot 
busm~ don~ by other companies in furnishing the paper used in 
conn!l"tIon WIth our machines, exclusive of the operating cards. This 
furnIshes employment for a large number of people. . 

And ou~ company, in tu!", .gives employment to the producers of 
raw materIals and parts whIch It buys, to the producers of the machines 
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and tools used in our factories, and to transportation companies and 
others which render service to our company. In 1939 we paid $7,-
346,000 for materials and $1,487,000 to railroads and other transpor
tation agencies for services. 

Before we start the manufacture of any part of our machines, we 
create employment. It goes back to the mines where the ores are 
produced; to the smelters, refineries, and copper mills; to the trans
portation companie&-rail, water, and motortruck. We have created 
emvloyment in these various places. We create emvloyment in our 
desIgning, in our engineering, manufacturing, shippmg, and record
ing work. All this work is created before any machine IS placed that 
would tend to increase or decrease employment. We not only create 
employment before the machine is made but we also create employ
ment after the machine is placed by enabling the manufacturer to do 
a better job and sell more goods. 

It is in this way that our country has been able to bring our per 
capita consumption up to a point where it is seven times as great as 
the rest of the world. In countries which do not use machines you 
will find the per capita consumption, the wages, and the condition and 
intelligence of the people are the lowest. 

A study was made from our own records of every individual sale of 
electric accounting machines in the year 1939 in our New York, Brook
lyn, and N ewark offices with a view to ascertaining the effect of these 
orders on employment both effected and contemplated, and it was 
found that in 80 percent of the installations involved, no gain or loss in 
employment resulted because of adopting our machines and systems. 

In the remaining 20 percent of installations, 70 percent increased 
employment and 30 percent decreased it. This study shows that 153 
employees have been released and 56 more may be-released, or a total 
of 209 actual and anticipated releases. Against this, there have been 
289 persons employed, and 8 more are expeCted to be employed, bring
ing the total increase to 297, or a net gain in employment of 88 persons. 

There were 74 employees transferred to other work, and 112 more 
may be transferred, making a total of 186 transfers within these busi
nesses. 

The increase in our employment in the same sales territories in 
which these' sales were made, during 1939, was 41 persons. The 
sales in this same area provided work for about 600 of our factory 
employees, not to mention the indirect employment to a substantial 
number of people incident to our business. 

This study clearly shows that the expansion of accounting and 
record making which accompanies installation of these machines, and 
the employment in making and selling and servicing them, results in 
a substantial gain in total employment. 

Our company maintains schools for machine operators and place
ment bureaus to find employment for thQse whom it trains. During 
the year 1939, we enrolled in our training classes 3,645 employees of 
customers so that they might transfer from former occupatIOns to· 
operate our machines. During 1939, our company enrolled 2,854 
other persons, trained them in machine operation, and placed 1,170 
in permanent jobs, and, in addition, 2,783 placements were made in 
temporary jobs. 

Considenng the business machines industry as a whole, it is my well 
considered opinion that the growing use of efficient office machines 
has increased rather than decreased employment. 
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This interpretation of available data is based on our own experi
ence both with office machines and other machines. In our factories, 
advantage has been taken of every practical technological develop
ment. We buy the latest, most efficient tools with which to produce. 
But labor saving and reduced eml?loyment are not the same thing. 
While maintaining our plant in thIS modern manner, over the years 
the record shows that we added people to our pay roIL 

In 1880, before there was any office equipment industry, there were 
25,467 copyists at work. Much of the work of the copyist was in 
duplicating legal papers. At about that time the typewriter began 
to be used commercially. The typist can write much faster, do a 
better job and can produce a lar~ number of duplicate copies. One 
typist could easily do the work or several copyists. But in 1930 there 
were 811,190 typIsts at work. That is, in 1880, before this machine 
was in commercial use, there was one job of copy-writing by hand 
for each 2,000 population. In 1920, 50 years later, there were 13 
machine-writing jobs for each 2,000 population. 

The sanIe story can be told of other branches of office work. At 
the 1890 census, the office equipment industry reported the production 
of about $4,000000 worth of office machines for domestic use. Of 
each 1,000 popuiation, 372 were reported as being employed, of whom 
7 had clerical jobs. 

At the 1930 census, production of about $114,000,000 worth of 
office machines for domestic use was reported. Of each 1,000 popula
tion, 398 were reported as having jobs, of whom 33 had clerical jobs. 
That is, in 40 years, the total number reported as having jobs per 
1,000 of population gained 7 percent, but clerical employment gained 
370 percent. 

I will go further and say that, in industry as a whole in the Uuited 
States, im'provementa as the result of science and invention have re
sulted in Increasing the wages and reducing the hours of labor, and 
that they have not caused nnemployment in general, although there 
are undoubtedly specific instances in which they have done so. 

In 1860, the average annual wage of factory hourly workers was 
$288. Data of hours worked are Incomplete, but the best figures I 
can get indicate that the average was about 64 hours a week. Due to 
the use of improved machinery and better cooperation between busi
ness, labor, and Government, the average annual factory wage in 
1937 had risen to $1,180, and the work week was down to 38% hours. 
In other words, science and invention and better cooperation between 
business, labor and Government must be credited with having reduced 
the hours of labor by more than 40 percent and with having InCreased 
the wage by 300 percent. 

Changes in emp'loyment are constantly occurring. At times, one 
efficient person WIll displace two or more inefficient people. Unem
ployment may be accounted for by several reasons not involving the 
machine. One reason is that our economic system is out of balance 
due to changes in world markets. Our agr!culture has been developed 
to meet world needs for certain crops which we produce to advantage, 
and under present conditions we have large surpluses. Some ar
rangement must be made whereby we can find markets for these sur
plus products. 

Change is the one certainty that we have. We cannot remain as 
we are. We must either go ahead or go backward. Machines are but 
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the tools which civilized man uses and whenever we find any place 
in the world without machines we find a place in which few would 
care to live. We either must improve and develop those tools or we 
must begin to throw them away and go back to the $288 annual wage 
for a M-hour workweek and then to whatever conditions prevailed 
before 1860. 

As for me, I prefer progress. What we need is more science, in
vention, and machines, because with more of these we shan replace 
the inadequate equipment of the past and present with the better, 
safer, and progress·promoting equipment of the future. 

Thank you. 
Acting Chairman WlLLIAMs. Have you any further statement to 

make, Mr. Watson' 
Mr. WATSON. No, sir. 
Acting Chairman WlLLIAMs. Dr. Anderson, do you want to ask some 

questions! 
Dr. ANnERSON. I want to ask some questions with respect to this 

paper, Mr. Nichol, so that the record will be perfectly clear. You 
state: "At the 1930 Census production of about $114,000,000 worth of 
office machines for domestic use was reported," and then: "Of each 
I
j
ooo population, 398 were reported as having jobs, of whom 33 had 

c erical jobs. That is, in 40 years, the total number reJ;><>rted as having 
jobs per 1,000 of population gained 7 percent, but clencal employment 
gained 370 percent.' 1 

May I ask for the source of the data' 
Mr. NrcHoL. I will have to find that in my statement. 
Dr. ANDERSON. I think I know the source. I just wanted to see 

whether you aren't in agreement that these are figures taken from the 
census, the decennial censuses of the United States:-

Mr. NrCHOL. They are; yes, sir. 
Dr. ANDERSON. Then I would ask this following question. I think 

this is an eITor that is very frequently made in the use of the census 
of occupations, which records the total population listed as available 
for work, either employed or unemployed. It does not necessarily mean 
people actually employed. Then the statement that in 40 years there 
was a 7 ·percent gain in the number of employed per 1,000 of population, 
clerical employment gained 370 percent, would have to be seriously 
qualified, would it not! 

Mr. NrCHOL. We were guided by the figures in the census of manu
facturers. We accepted those as being correct. 

Dr. ANDERSON. The census of manufacturers didn't give the data 
for 1930. The 1930 data were taken from the census of population in 
which the division on census of occupations is recorded. The point I 
am making is that the frequent translation of census of occupations 
data into census of employment data is an incorrect use of material. 

Mr. NrCHOL. I have never been aware of that. 
I have taken it naturally for granted that those figures were cor

rect as stated. 
Dr. ANDEBsoN. As a matter of fact, the census itself is so definitely 

a ware of it that in this particular census it no longer will have the 
captions that have usually appeared, "Gainfully employed," and cap
tions of that sort which have been so misleading. It will now have 

J. See P. 16772. 
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strict census of occupations iD. order to overcome that difficulty. But 
I take it that the same sort of reasoning was used in your statement 
when you made comparisons beween the situations m England at 
various periods of time. The English figures are also occupational 
figures, occupational census figures rather than actual employment 
census figures. 

Mr. NIOHOL. Yes. 
Mr. PIKE. Is that a very substantial error! 
Dr. ANDERSON. No one knows the size of the error. Let me show 

you the size of the error if you took it at a period of time such as 
this. I have a document here which is a United States Department 
of Labor Wage and Hours Division document, Report of Proposal 
to Exempt Clerical Employees from the Hours Provision of the 
Fair Labor Standards Act of March 1, 1940. To show you the wide 
margin of error that could take plac&-I don't say it did, but the fact 
of the matter is that we don't know what the SIze of the error is
in November 1937J the Census of Unemployment found 943,000 cleri
cal employees and kindred workers totally unemployed or on work 
relief in the United States. If the census had been taken in 1937 the 
943,000 would have been included in this group of presumed em-
ployed workers. . 

Mr. PIKE. It doesn't necessarily infer that the error increases or 
decreases by censuses, so that if the percentage of error had been 
the same--

Dr. ANDEBBON (interposing). Of course, you know that these cen
suses coming once every 10 years we would have to have a very de
tailed analysis of what was occurring with respect to actual employ
ment in each occupational category and subgroup in order to know 
that the unemployment factor was canceled out in successive censuses. 

Mr. PIKE. I was looking at an exhibit that Dr. Kreps brought in 
in the first day's statement.' The figures aren't strikingly compara
ble but they are something of the same nature. 

Dr. ANDEBBON. I drew attention at the time, as you remember, to 
this veryJoint. The caption reads "Occupational Distribution of 
Gainful Workers," gainful workers being a conce~t meaning all those 
who offer themselves or are considered to be available for labor. It 
does not treat of employment. In other words, it is a caption de
scriptive of the labor force rather than of employment condItions. 

Mr. PIu. So that any conclusion you would draw from such fig
ures wouldn't be aggregate. In the case, however, where you get an 
increase of 200 or 300 or 400 percent, you would say there was a 
substantial increase in there somewhere. 

Dr. ANDERBON. In employment as well as in the number of people 
available, that is likely true. 

Mr. PIKE. If the error wouldn't be large enough to throw the 
trend out. All the people unemployed wouldn't have said in 1890 
that they wanted to work in a maclline shop and in 1930 they wanted 
to work at a desk. 

Dr. ANDEBBON. That is right; and it is true, as Mr. Nichol has 
indicated. witli this correction that I have attempted to bring in, 
that the focus of attention upon clerical service in the United States 
has been out of all froJ;>ortlon to the focus of attention upon any 
other broad group 0 gamful workers. 

1 Bee "Exhibit No. 2437," Intra p. 17281. 
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EFFECT OF MECHANIZATION UPON EARNINGS 

Dr. ANDERSON. I wanted to 8.@k a further question of considerable 
importance, Mr. Nichol, with respect to the effect of business ma
chines and mechanization in the Clerical field on clerical wages and 
earnings. Do you have any data that would indicate what has been 
the result' 

Mr. NICHOL. No; but my general impression would be that people 
who are trained to operate our machines are promoted and receIve 
more remuneration than they did in the previous occupation. Is 
that the point you wanted' 

Dr. ANDERSON. Yes. The United States Civil Service Personnel 
Classification Board made a study in 1929 on this point. They were 
trying to establish certain classifications of employees and they made 
a very sizeable comparison, in large and small cities, of routine 
stenographer-clerks and dictating-machine operators. Then they ran 
out the percentage of workers with annual earnings of less than 
$1,550 and found that 69 percent of the routine stenographer-clerks 
were in that category, as compared with 81 percent of the dictating
machine operators. They found that 79 percent of the bookkeeping
machine operators were ID the low-wage category, as compared with 
48 percent of the routine bookkeepers. Would you care to comment on 
those figures as an indication of the results of mechanization i 

(The table referred to was marked "Exhibit No. 2608" and is in
cluded in the appendix on p. 17425.) 

Mr. NICHOL. Where did these figures come fromi 
Dr. ANDERSON. These are from the United States Civil Service 

Personnel Classification Board study, 1929. 
Mr. NIOHOL. I am not equipped to answer that. specifically. As I 

said before, from my general knowledge it has been my impression 
that the people who operate our machines are transferred from other 
occup'ations and receive more money after their training and become 
qualified and competent. 

Dr. ANDERSON. So that your conclusion is that mechanization in the 
clerical division actually does not have a detrimental effect upon 
wages' 

Mr. NICHOL. Yes! sir. 
Dr. LUBIN. Is thIS a classification of GovernnIent employees' 
Dr. ANDERSON. No. This was a classification made by the civil 

service of outside workers in the large and small cities. 
Mr. O'CONNELL. Dr. Anderson, if I understood those figures cor

rectly, they come to a somewhat different conclusion from the one 
that Mr. Nichol believes to be the situation. 

Dr. ANDERSON. That is right. I wanted to bring the eontrast in to 
get the judgment of Mr. N Ichol, who has had such broad experience 
ID the field. His conclusion is quite opposed to this one. 

Mr. NICHOL. So far as that is concerned, the application to our 
particular business could be very readily ascertained, and I will do so 
for my own satisfaction. 

Dr. LUBIN. Will you send us for the record such figures as you do 
find' 

Mr. NIOHOL. Yes· I will be glad to. 
Dr. ANDERSON. Mr. Nichol, I know the seriousness with which you 

went about preparing this paper. I wonder if you would care to 
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make a comment on the availability of material i~ this broad field 
of clerical occupations and the effect of technology ID the field. Was 
it difficult to find data I 

Mr. NICHOL. Yes. 
Dr. ANDERBON. In other words, you find statistical information on 

this problem is very rare I 
Mr. NICHOL. It requires a great deal of digging in a great many 

sources, and it isn't always up to date, either. 
Dr. ANDERBON. Would you be interested in seeing Government 

bodies make available more complete data! 
Mr. NICHOL. I think it would help the present situation, not ouly 

in our own field but business as a whole. 
Mr. MAGINNIS. Mr. Nichol, in your sales of machines in other parts 

of the world, are those machines manufactured in this country or do 
you have subsidiary companies in certain foreign COIDltries i 

Mr. NICHOL. Some of them are manufactured here, and we have 
plants in Germany, France, and Italy. 

Mr. MAGINNIs. Then, most of your machines that are sold in Eu
rope are sold from those plants you have in Europe I 

Mr. NICHOL. Partially. Those plants are not fully complemented 
in every case. We ship parts of machines and they are assembled 
there in some cases. In one plant they are wholly made. Before 
tariff barriers we made all of the machines here and shipped them 
abroad. 

Mr. MAGINNIS. Do you manufacture typewriters I 
Mr. NICHOL. Yes· in a small way. 
Mr. MAGINNIS. You don't sell them I 
Mr. NICHOL. We haveJ·ust gone into the business. 
Dr. LUBIN. What kin of typewriters do you manufacture! 
Mr. NICHOL. Electric typewriters, electromatic typewriters. 
Dr. LUBIN. Can you tell us what it will dol 
Mr. NICHOL. Well, its points of advantage are the number of car

bon copies which it can make as compared with the manual machine. 
Dr. LUBIN. How many morel 
Mr. NICHOL. It will make 20 where the average machine cannot 

do better than 6 or 8. Then there is the uniformity of touch, resulting 
in uniform copy. Every letter is alike and it turns out a beautiful 
job. The operator does not have to move her fingers off the keyboard 
for a return of the carriage, tumin~ up of the platen, and all that 
sort of thing, and tabulations. It relieves the operator of fatigue and 
it increases production. 

Dr. LUBIN. How much will it increase production as compared to 
the standard machine I Have you figured that out I 

Mr. NICIIOL. That is disputed in a great many ways. We have had 
estimates from 6 to 25 percent. 

Dr. LUBIN. In other words, you can expect the productivity of the 
workers, on the average, to increase at least 10 percent by the use of 
this machine I 

Mr. NICHOL. Yes; although my personal opinion is more than that. 
Mr. MAGINNIS. Does it have interchangeable type I 
Mr. N IOIIOL. No, no. 
Mr. MAGINNIS. Does it have automatic justification' 
Mr. NICHOL. No; it does not. I might say that it is used in special 

purposes f()r stencil cutting. It does a splendid job on stencil cutting 
and duplicating work. 
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Dr. LUBIN. Does that mean that we can expect, with a given rate 

of output for a given firm, to be able to get along with 10 percent 
fewer stenographers! . 

Mr. NIOHOL. Not necessarily. I think it might mean that more 
letters might be written. 

Dr. LUBIN. But assuming the same volume of output, I. mean. 
Mr. NICHOL. Yes, sir. 
Dr. LUBIN. It means that we can look forward to displacement of 

more typists' 
Mr. NIOHOL. If we ever sell enough of them. 
Mr. PmE. I suppose the price is pretty high, isn't it, Mr. Nichol! 
Mr. N ICHOL. The price is $225 as compared with $115; that is before 

discount. 
Dr. LUBIN. Mr. Nichol, I notice that you talk about your sales in this 

report. What kind of equipment do you sell other than typewriters' 
Mr. NICHOL. Time recorders. 
Dr. LUBIN. Well, these bookkeeping machines that you have been 

talking about, when you talk about your sales, are they sold' 
Mr. NICHOL. They are rented. 
Dr. LUBIN. So that the word "sale" really should--
Mr. NrcHOL (interposing). The word "sales" means billings, really. 
Mr. PIKE. I see. 
Mr. NICHOL. We both rent and sell our machines, excepting the 

accounting machines; the electric accounting machine is not sold. 
It is rente.d. Our time recorders and typ.ewrlters are sold outright. 

Mr. O'CONNELL. In your statement, Mr. Nichol there are some 
figures about the volume of business machines produced, indicating 
a volume of $246,000,000 in 1937, and a statement to the effect that 
I. B. M.'s share of the value of this business was 7.3 percent. What 
is the basis of the $246,000,000 figure; is that a cost figure! 

Mr. NICHOL. Yes; that is the value at the plant. 
Mr. O'CONNI!I.L. Value at the plant; does that include all the types 

of machines that your company makes ¥ 
Mr. NICHOL. Yes. 
Mr. O'CONNELL. Well, 7.3 percent of that would be roughly $17,-

000,000 a year, in that year. Does that mean that that was Just about 
the value of the total production of your company in that year! 

Mr. NrcHOL. Yes. 
Mr. O'CoNNELL. Well, what kind-taking the machines that you 

rent rather than sell--
Mr. NICHOL (interposing). I beg your pardon' . 
Mr. O'CONNELL. I say, I take it that a substantial part of your 

production was of machines that you lease and do not sell! 
Mr. NICHOL. That is right. 
Mr. O'CONNELL. Well, what kind of a figure would you use for 

that type of equiF-ment ~ There is no selling price for it, is there I 
Mr. NIOHOL. No. : 
Mr. O'CONNELL. Well, how would you figure that? 
Mr. NICHOL. This was the value at the factory. The sales price 

has nothing to do with this figure. 
Mr. O'CONNELL. Well, what is it, a cost price! 
Mr. N ICHOL. A cost price at the factory. 
Mr.O'CoNNELL. You mean the cost of all the machines you made! 
Mr. NIOHOL. The cost of all the accounting machines is $246,-

000,000 and our cost is 7.3 percent of that. 
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Mr. O'CoNNELL. The total" cost of all the machines that your com
pany made in 1937 was 7.3 r.ercent of the total of $246,000,0001 

Mr. NIOHOL. Of the tota. Our total production is about $17,
OOOROO in terms of cost. We got this other figure from the Census 
of Manufacturers. It was 7.3 as our own figure. 

Mr. O'CoNNELL. Of course, but---
Mr. NICHOL (interposing). Our own proportion of that produc

tion cost---
Mr. O'CONNELL (interposing). Do you happen to have in mind 

what the value, what the total amount of your billings in 1937 was j 
Mr. NICHOL. No; I don't. In the viciruty of $25,000,000 to $30,-

000,000, I think. 
Mr. O'CoNNELL. Between $25,000,000 and $30,000,000, you say 1 
Mr. NICHOL. Yes. That includes a service bureau. We have peo

ple who go to business and do their work for them with our machmes. 
There is a human relation involved there. In other words, we take 
a certain amount of money for the human service, and then we pay 
those human beings, plus a certain job cost for statistics which are 
produced. Then there is the sale of cards that go with the machines 
In addition to the rental. The cost of material purchased was about 
$7 000,000 last year. . 

\\fr. O'CONNELL. How much, aboutY 
Mr. NIOHOL. $7,000,000. 
Mr. O'CoNNELL. Cost of material purchased! 
Mr. NICHOL. Yes. 
Mr. O'CONNELL. Well is this 7.3 Jlercent intended to indicate the 

relative importance of the I. B. M. Co. in the business-machines in
dustry! 

Mr. NIOHOL. Yes. 
Mr. O'CoNNELL. Do you happen to have in mind the other sub

stantial companies that make up the other 93 percent ¥ 
Mr. NIOHOL. Well, there is the Remington Rand; Underwood EI

liott Fisher; National Cash; Burroughs; Ohmer; Fare Register; 
Eastman Kodak (one section of its business) ; Royal; all the type
writer companies. 

Mr. O'CONNELL. At that point, if :\,OU were to take particular prod
ucts of your company and relate those products to the total pro
duction of that product, the picture might very well be different. 
For example, in the typewriter industry you indicate that you repre
sent one-half. of 1 percent of the total output. 

Mr. NIOHOL. That is right. 
Mr. O'CoNNl'lLL. Now, If we were to take tabulating machines or 

types of equipment that you lease, the percentage would be quite 
different, would it not! 

Mr. NrcHoL. You mean leave the typewriters out! 
Mr. O'CONNELL. Well, that was an example of one thing. That 

would really change the picture substantially, isn't that right1 
Mr. NrcHoL. That would change it; yes. We use that figure be

cause we are in competition with every known type of business ma
chine; we are in competition on every deal with somebodYl not one 
but many. We are m competition with the adding maChine, the 
comp!<,meter, the bookkeeping machines, and all types of business 
machmes. 

Mr. O'CONNELL. Well, the reason I asked the question was that in 
general, I was under the impression that the I. B. M. Co., in certain 
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lines at least, was a much more-had control of or was blessed with 
a more substantial portion of the market than 7.3 percent. 

Mr. NICHOL. I think that is a-general misconc~!k' 
Mr. O'CoNNELL. A general misconcel.'tion i I . the 7.3 percent 

miaht give rise to something of a mISCOnception when applied to 
particular products. I don't think it is at all an accurate picture 
of the control you have of tabulating machines which you lease to 
the Government for example, and to other people. 

Mr. NICHOL. Well, we believe it to be accurate because we are III 
daily competition with all of these machines and that is the per
centage of, well, of the value of the machines that are produced by 
the people with whom we are in competition. 

Mr. O'CoNNELL. Yes; that is, taking the over-all. picture of every
thing, regardless of whether you happen to be just coming into the 
business, as in typewriters, or whether it happens to be somethin .. 
that you have been in longer and have a larger control of the marketl 

Mr. NICBOL. That is right. 
Dr. LUBIN. Mr. Nichol. if you took out the typewriting figures 

for the total output of the industry, what percentage would your 
figure be of the total, 

Mr. NICHOL. I am sorry. I don't know that. There wouldn't be 
much difference. We can get that for you if you like. 

Mr. MAoINNIB. Mr. Nichol, what do you mean by business machines 
in the use of that figure, $246,000,000' 

Mr. NICBOL. I mean the business machines in the--
Mr. MAGINNIS (interposing). What does it include' 
Mr. NICBOL. Machines that are used for keeping records, adding 

machines, listing-adding bookkeeping machines, and bookkeeping
billing machines, calculating. machines, cash registers, fare registers, 
addressing and billing machines, numbering machines, checkWriting 
and perforating machmes, and typewriters. 

Mr. MAGINNIS. You don't make any cash registers' 
Mr. NICBOL. Any what! 
Mr. MAGINNIS. Cash registers. . 
Mr. N ICBOL. Yes; but the cash register makes an accounting ma

chine. We don't make the cash register, but they make an aecounting 
machine, and we are in direct competition with them. 

Mr. MAGINNlS. You are in competition with them as on the aecount
ing machine, but you do not make cash registers' 

Mr. NICBOL. That is true' we do not. 
Mr. MAGINNIS. And in the typewriter field, it is only 1% to 1 

percent' 
Mr. NICBOL. That is right. That one-half of 1 percent would not 

affect the figure very much. 
Mr. O'CoNNELL. It wouldn't affect it' Well, it depends on how 

much of the $246,000,000 are represented by typewriters, does it not' 
Mr. MAGINNIS. Yes; I should think so. 
Mr. O'CoNNELL. Do you happen to know that figure' 
Mr. NICBOL. The typewriter figures we have here, including parts, 

is about $43,000,000. 
Mr. O'CONNELL. About 20 percent of the total , 
Mr. NICHOL. And ours is $614,000. 
Mr. MAGINNIB. Could you say from the figures you have available, 

Mr. Nichol, what percent your company has in the business in the 
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particular field you are in, eiiminating typewriters and cash registers 
and any other machines that you do not cover Y 

Mr. NIOHOL. Of course, we feel and we always have felt that we are 
in the same line of business that all these other companies are, or with 
any company that does record making of any kind or record keeping 
by a machine. 

Mr. O'CoNNELL. Well, I don't think there is any quarrel about that. 
The only point I think we are trying to make here is that if the com
parison were made in lines in which you have a more substantial 
mte~} the percentage of 7.3 would be very materiall;y changed. I 
think iIloU merely eliminated typewriters, you reduce It; if you take 
fifty-od million from the total figure and deduct the 50,000 figure 
from your cost figure, you would find that 7.3 percent would be very 
substantially changed. 

Mr. NIOHOL. Of course, the typewriter companies sell recording ma
chines; I mean their typewriters are made to record, and bill, and 
everything else. 

Mr. O'CoNNELL. I understand, but I still want to point out--
Mr. NIOHOL (interposing). It would make a difference, I agree with 

you, if you take out the typewriters. There is unquestiona~ly a 
difference. 

Mr. O'CoNNELL. Or if you take any other number of things out. If 
we were to make a comparison between the total value of a particular 
product and your percentage of production of that particular product 
in any specific case we take, you would probably find it would vary 
very greatly from 7.3 percent. It would be on the low side, as in type
writers, or on the high side of something else. Isn't that true' 

Mr. NIOHOL. I should like to make the point--
Mr. O'CoNNELL (interposing). Isn't that true, please' 
Mr. NIOHOL. I should like to make the point that we frequently re

place other systems, which consist of adding machines, computing ma
chines, accounting machines of various makes, and sometintes they re
place us, quite £req.uentIy, and sometimes in competition they get the 
business and sometunes we get it. So we feel very definitely that we are 
in competition with all of those record·making and record-keeping ma· 
chines. 

Mr. O'CONNELL. Well, that may ve~ well be true, but that has 
little to do with the question I asked. Isn t it a fact, please Y 

Mr. N IOHOL. If you took the typewriters out, it would be something 
like $43,000,000 that would come out of that total, and if you took those 
out, it would make a difference in that percentage. There is no ques· 
tion about that. I believe that. 

Mr. MAOINNIS. How much would you take out for the cash-register 
business I 

Dr. ANnERBON. Mr. Nichol, mi~ht we not achieve the purpose of the 
member of the committee--I think you wanted to get an answerl 

Mr. MAOINNlS. I would like to get it if it is available. 
Mr. NICHOL. I don't think it is available right here, but we would be 

very glad to get it for you an1 way you wanted it. 
Mr. MAGINNIS. Whatever It is, $50,000,000 or $75,000,000 or whatever 

it might be; it would again come off the $2%,000,000, roughly, and 
would·--

Mr. N IOHOL (interposing). Only part ofit. 
Mr. MAGINNIS. And would agam change the percentage. 
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Mr. NICHOI.'!. I say only part of it, because the cash-register company 

does a large volume of accounting-machine business. 
Mr. MAGINNIS. Well, we are sp~aking-you don't do any cash regis

ter machine business i 
Mr. NICHOL. No. If we tak&--
Mr. MAGINNIS (interposing). Where they compete with you on 

your machines, that is a different proposition! 
Mr. N ICHOL. That is right. 
Dr. ANnERSON. I was going to suggest, Mr. Nichol, that we might 

achieve the j>urpose the committee member is driving at, namely, a 
better break-down of the amount of business per products done by your 
company, by asking you to submit to us, if you would, a list or table 
in which you would have a break-down of the type of business, the 
type of machine, and the proportion of the business done by you, as 
compared with all other companies. 

Mr. NICHOL. We shall be glad to do that. 
Dr. ANnERSON. I think that would solve the problem. 
Mr. MAGINNIs. We probably had a misconception as to I. B. M. 
Mr. NICHoL. Possibly. 
Mr. MAGINNI8. We thought it was a good deal larger than it would 

appear to be; from the figure of 7.3 percent which you have given--

PHYSIOAL AND SOOIAL EFFEC1l"8 OF MEOHANIZATION 

Dr. ANDERSON (interposing). Mr. Nichol, I wanted to ask a ques
tion that was not touched uj>on in your paper, which is of importance 
in analysis of technology. What are the physical and social effects 
of mechanization upon workers! Now, I have, for example, before 
me an International Labour Review publication of the International 
Labour Office, in which they treat the problem. By way of introduc
ing the topic, I shall read one sentence or so from the subject of 
fatigue, "The increase in fatigue which often results from mechaniza
tion," and then they go on and discuss fatigue, monotony} and effects 
of that kind as a result of mechanization as compared to hand opera
tions. Have you made any studies, or has your research division made 
any studies to indicate anything ahout these matters I 

Mr. NICHOL. No. 
Dr. ANnERSON. You do not know whether there is increase or de

crease in fatigue or mental stability of workers in those physical, 
psychological aspects that affect production and worker well-being 
as the result of production of mechanical devices! 

Mr. NICHoL: I do not know specifically but from my own observa
tion and experience, I would say that fatigue is relieved. 

Dr. ANDERSON. Would you have any figures to indicate whether 
the introduction of machines has anythmg to do with the ratio of the 
sexes employed in clerical work! 

Mr. NICHOL. No. 
Dr. ANDERSON. Does it have any effect upon the introduction of 

employment of proportionately more or fewer women! 
Mr. NIOHOL. I should say more women. 
Mr. PIKE. One thing: I don't know how much it has to do with 

technological unemployment, but I think it fits in here somewhere, 
Mr. Nicho!. I would like to get your philosophy of the leasing as 
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against the selling and see if it does not fit into this somewhere. What 
effect would it have! In other words, why you do it. That is l'urely 
a business reason, of course, but I would like to see if it doesn t have 
some bearing on this problem of technological unemployment, let's 
say, with the customer. I am not sure whether or not this fits in, and 
it may be off the track, but I would like to get your basic background 
to that leasing practice. 

Mr. NrOHOL. We believe that the leasin~ practice is best for our
selves and for our users. We have an engmeering, development, and 
patent department, which is constantly improving our machines, and 
we have never held back any development. As soon as it is ready, 
we put it on the market, often with great costs to ourselves at the 
time. 

So if you were to buy machines today and we brought out some
thing radically new next year that you ~ould have, you would have 
bought those machines at a tremendous cost and you would probably 
feel that you would have to depreciate or amortIZe them before you 
traded them in. We trade them in immediately and give you the 
benefit of the latest technological advances. 

We feel that in the long run, we can better serve our customers and 
ourselves in that respect. 

Then there is the question of the service. These machines are 
highly complicated electrical devices, and we have in the neighborhood 
of 1,100 service men who are constantly operating in our customers' 
offices, keeping the machines in maintenance and order. 

Mr. PrxE. You accept that responsibility and do it as a part of the 
renting! . 

Mr. NrCHOL. Yes, indeed; besides which we must give business coun
sel. We train all of our men as well as we can in our very compre
hensive educational system, to know every angle of business, so that 
they are able to discuss with you sales problems, manufacturing prob
lems and other kinds of problelllS---<lounsel with you and apply our 
machines and systems to your particular problems. 

Mr. PmE. Now, if you sold a machine and after a couple of months, 
the buyer decided that he had made a mistake and that it wasn't any 
help to him, he has nobody to blame but himself really, but suppose 
he leases the machine from you and after 2 or 3 months, he actually 
finds that it doesn't help him as much as he had hoped, what happens 
then! 

Mr. NrCHOL. We try to prevent any such thing from happening be
fore we take the order. In other words, we investigate your situation 
very thoroughly. Sometimes before we take your order_nd if a 
salesman in overenthusiasm tries to sell us on the fact that you could 
use our machines for certain purposes and we believe you could not
we don't take the business. But the fact remains that we do have that 
occasionally occur. We take our machines back in that event. 

Dr. LuslN. How lon~ do your leases run for! 
Mr. N rCHOL. Our orlginal lease runs for a year with a 3 months' 

cancelation clause, but I might say that we never enforce it. 
Dr. LUBlN. So that---
Mr. NrcIIoL (interposing). If you wanted to put them back, un

fortunately we would have to take them back because we only want 
satisfied customers. Our machines are in the same category as an 
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employee. If you don't like him, if he isn't producing for you, you 
get rid of him. 

Dr. LUBIN. Well, I fully appreciate the fact that your time-keeping 
machines are older machines, they have been in existence for a longer 
period of time, but they are being constantly improved, aren't they i 

Mr. NICHOL. Yes. 
Dr. LUBIN. Wherein is the difference between that type of unit and, 

let's say) a tabulating uniU I mean, if the purpose is to make avail
able to the consumer, I mean the businessman who uses your equil?ment, 
the most modern advances, as soon as they are available, why is lt that 
you-if that is the fundamental basis of your sales policy-why is it, 
then, that you sell time machines and you don't sell any others i 

Mr. NICHOL. To answer the first part of your question, there isn't 
much improvement that you can make on time-recording mechanisms; 
in other words they are limited to recording time. You may change 
the outside and you may do it a little faster, but that is about as far 
as you can go. It simply records your incomings and outgoings the 
.time you start a job, and the time you finish the job. That is about 
what it can accomplish. Those are simple mechanisms, not requiring 
the degree of service, both mechanical and in a business advisory nature, 
that other machines do. 

Mr. MAGlNNIB. Mr. Nichor; I would just like to ask you this question: 
Are your employees organized! 

Mr. NrcHoL. No; open shop. 
Mr. MAGlNNIs. Entirely i 
Mr. NrOHOL. Yes. 
Mr. MAamNIs. From top to bottom! 
Mr. NICHOL. That is right. 
Mr. CHANTLAND. I take it that your 1,100 88Pvice men are not 

included in this Endicott plant i 
Mr. NrCHOL. That is right. They are throughout the United States, 

in every city. 
CLASSIFICATION OF LABOR FORCE 

Mr. ClIANTLAND. Below the officials of the company, what is the total 
!abor and salary number for 1939! . 

Mr. NrcHoL. Below the officials! 
Mr. CHANTLAND. Yes; leaving out the officials and including all 

other salaried people and labor. 
Mr. NrCHOL. I haven't got that figure. 
Mr. CHANTLAND. Well, approximately. 
Mr. WATSON. Is that number! 
Mr. CHANTLAND. Yes; number. 
Mr. NrCHOL. I haven't got it that way. But we can get it for you. 
Mr. CHAN'l'LAND. Well, tabulate them by classes and add them up. 
Mr. NICHOL. I haven't got it here. I have just the total number 

of empl~yees here. We can get it any: way that you would like 
to have It. 

Dr. ANDERSON. Mr. Nichol, I wonder if you couldn't make a break
down of "Exhibit No. 2607" into groups which would indicate to us 
salary and other workers, wage earners, by certain groupings that 
would clearly bring out the proportionate number and earnmgs in 
particular groups! In other words, the average is confusing be-
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cause it may conceal a wide range. If you enlarge the table to 
do that it would give us the data that has been asked for. 

Mr. NICHOL. We would be glad to do that. The figure I quoted 
from that table was the hourly workers-that $1,850-in the plant. 

Mr. ClIA.NTLAND. Is there any objection to having that take m the 
entire company ¥ 

Mr. NIOHOL. We would be very glad to get that for you. 
Mr. PIxE. You mean that 7,610 did include officials ¥ 
Mr. NICHOL. That includes everybody in the United States. 
Mr. PIKE. And the 11

1
478 included everybody in the world' 

Mr. NICHOL. The wor d picture; yes. 
Mr. PIxE. Well, by just subtracting the number of officials you 

ought to come to it. You ought to be able to guess those easily. 
Mr. NICHOL. Well, it is a matter of definition of officials. 
Mr. WATSON. In the hourly work, that does not include the foremen. 
Mr. NIOHOL. That is just the hourly workers. 
Mr. MAGlNNlS. What do you mean by hourly workers ¥ 
Mr. NIOHOL. The men who are paid by the hour at the plant. 
The CHAnlMAN. Then that does not include your salesmen' 
Mr. NICHOL. No. 
Mr. MAOlNNlS. Nor the foremen' 
Mr. NICHOL. Nor the foremen. Just the hourly workers. 
Mr. ClIA.NTLAND. What Dr. Anderson has called for now will show 

this, though' 
Mr. NICHOL. That is right. 
Dr. ANDEIISON. In other words, you will supply us with captions 1 
Mr. NICHOL. We will be very glad to get that. 
Dr. ANDERSON. If there are no more questions of Mr. Nichol, I think 

we might turn to questions of Mr. Watson, who has kindly consented 
to come down here and spend the morning with us, and who has not 
only developed this husiness from its inception to the present sta,ge 
but who is a man who has done a great deal of thinking, some speak
ing, and much acting in this whole problem that concerns us and the 
committee. 

I wanted to ask this question first, Mr. Watson : You have placed 
in your own organization, and I understand elsewhere, lP'eat em
phasis upon educational training, placement work, and retraming and 
reI?lacement work of an occupational character; do I take it that in 
domg so it is your conception that a dynamic technological society, 
such as we have, in which frequent changes occur, requires some rather 
substantial program of training and placement and retraining and 
replacement' Would you care to comment upon that' 

Mr. WATSON. I think, Dr. Anderson and gentlemen, the only thing 
we have to depend on to solve this and the many other problems 
that confront us is education. 

On that point I should like to bring out this fact in regard to the 
rental of our machines. We cannot figure out any way for our users 
to service those machines. We constantly run a school in our plant, 
teaching men to go out in the field and take care of these machines 
because our users trust entirely to the accuracy of our machines, 
and they must he exactly right, not pretty nearly right. So that is 
the basis of our rental program. I know and I believe that our cus
tomers will tell you that they would prefer that, because if they had 
to make their own repairs they would have to train men, and, as we 
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put new devices on the machine, they would have to retrain those 
men. I should like to make that point clear. 

Dr. LUBIN. Isn't it true, however, that other firms who make com
plicated machinery, who sell these machines, also maintain service 
organizations! With such a simple thing as an oil burner, I know if 
my oil burner goes bad I call up the company that represents the 
manufacturer and they have trained service men who are available. 
Isn't that a pretty general practice for all firms, whether they sell 
or lease, who have a complicated product i 

Mr. WATSON. It is with some, and with others it is not, but in our 
particularl:y complicated machines I wouldn't want to undertake to 
build a bUSIDess where I would put the responsibility of servicing the 
machines up to the user. To begin with they would have to invest a 
large amount in the equipment, and if they didn't give them proper 
service they would say that our machines were no good. The same 
would be true of all their friends who inquired about it. Then there 
is the regular inspection that we give those machines to see that they 
are working correctly. In fact, I consider our service department 
the most important department in our business. The fact that our 
customers can return the machines to us at any time they are not. 
satisfied, I think, proves that our policy along that line is a fair policy 
to the customers. Does that abswer you i 

Dr. LUBlN. As far as we are concerned, in our own department, we 
find the service excellent when it comes to getting service on the 
machines. 

Mr. W ATSON. Thank you very much. On the matter of education
I beg yourpardon._ 

Actmg Chairman WILLIAMS. I wanted to ask if in addition to the 
regular service you render when you sell or place OIl,e of these machines 
you also train in the office of the customer someone in the use of it. 

Mr. WATSON. Yes. 
Acting Chairman W ILLIAMS. That is part of your sales service i 
Mr. WATSON. It is; in addition to training them in the office we 

have a school that I should say runs at least 10 months of the year 
where our customers send their supervisors, the man or woman in 
the husiness who will supervise the work done by our machines. We 
give those people training of 2 weeks in our relP'lar school for that 
kind of work, and then we carry on that training ill the various branch 
offices. Our proposition is a service proposition. . 

(Senator O'Mahoney assumed the chair.) 
Mr. MAOINNIS. Pretty nearly all the machines are extremely com

plicated and it would seem that it would require a very high degree 
of mechanical skill to keep them in order. 

Mr. WATSON. Yes, sir; it does. 

TRAINING FOR REEM.PLOYMENT 

Dr. ANDEBSON. Mr. Watson, you feel that in a society where tech
nology is advancing constantly, some workers will be, as you put it, 
momentarily displaced. There are some people who feel that the 
adjustments that people can make cost them a great deal, and that 
the time it takes a man to find a new job after being thrown out is 
lengtheuing. You made some point that a training and retraining 
program would help. What did you have in mind' 
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Mr. WATSON. I am not qualified to layout the entire curriculum, 
but I would say education in all directIons. What you people are 
doing here I include in what I call the educational program because 
you are going to learn a lot of things about us, and we are going to 
learn things that you want us to do. If we cooperate we are going 
to make progress, we are going to he able to do a better job. Now 
it is true that as improved machinery, not only ours but machine 
tools, drill presses, screw machines, etc., will do more work than the 
old machinery, there is a temporary unemployment that hits some 
people. That is one of the things we have got to figure out. 

The CHAIRMAN. Why do you call it a temporary unemployment ¥ 
Mr. WATSON. Because the unemployment as a whole in the country 

keeps growing greater as we progress, as these figures show, and an
other thing that was brought out--

The CHAIRMAN (interposing). What increases! 
Mr. W ATSoN. The general employment. 
The CHAIRMAN. You meant employmenU I thought you said 

unemployment. 
Mr. WATSON. I'm sorry, I meant to say employment, hecause as 

was ~rough~ out by Mr. Nichol, employment star!S in the mines and 
smelting mills and so forth, and all along the line, before the ·ma
chine is ready to go into our shop and displace some men there, or if 
it is one of our machines, hefore It goes into the office. 

The CHAIRMAN. Is that a ststistical or a theoretical conclusion' 
Mr. W ATSON. It is a statistical conclusion which you can verify by 

the Government records, that in these industries where improved ma
chinery has been used the percentage of employment in those indus
tries has increased faster than the population of the country has in
creased. I have always contended that the use of improved machinery 
makes men more valuable and makes the products that they produce 
clIeaper for the consumer, and in our country where we manufacture 
47 percent of everything that is manufactured in the world through 
thatlrocess our working people and all of our people have teen edu
cate to want to use these things that they are manufacturing, so the 
records show that we have been able to consume a little more than 90 
percent--I am speaking of the average, you understand. 

The CHAIRMAN. Now your contention is that technological ad
vance by increasing efficiency and increasing productivity and creat
ing new industries necessarily creates more employment than before' 

Mr. W ATSON. Yes, sir; that is not my personal judgment; that is 
based on the actual figures which you can verify. 

The CHAIRMAN. Of course, that assumes that the figures which are 
collected with respect to specific industries, including new industries, 
will give a conclusion as to the over-all condition, doesn't it! 

Mr. WATSON. That only applies in a progressive country where you 
are increasing the standards of living and trying to do more for your 
people t~ough increases in wa~ rates a,?-d re.ducing working hours 
and givmg them more opporturuty to enJoy hfe. 

The CHAIIIlIlAN. Of course, on the other hand, those of us who sit 
on various committees of Congress are confronted, particularly when 
the W. P. A. appropriation bill comes before us, with definite 
statistics of unemployment which do not seem to reflect any suhstsn
tial decrease. Now in the original statement that was read here this 
morning you had a very interesting account taken from the Reader's 
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Digest of several extraordinary new inventions or discoveries which 
have c:,me into existence during the past 10 years' that is to say, 
durin .. the 10 years of the depoossion, so-called, with the unemploy
ment 'il.!!"t1res reaching an all-tune high; nevertheless, technology has 
created

b 
more new industries than were ever created before ill any 

comparable period. I think that probably is a correct statement, 
isn't it! 

Mr. W ATSON. I think so. 
The CHAIRHAN. But still we have this unemployment problem. 
Mr. WATSON. The things we are speaking of have not gotten under 

way yet to create the employment which they will create in the next 
few years, because it takes a long time-you take a new device, you 
get out a pa~~1 and we figure as a general rule if it is a major ma
Chine that it will be 10 years before you are going to make any profit 
out of it, it will be 5 years before you are ready to put your trial 
models out for final test with the users. 

The ex.mvAN. Let's take two of the items that are listed in this 
article from the Reader's Digest, streamline trains and transoceanic 
passenger air traffic. I haven't used the transoceanic airplane yet, 
but I do use the strea.mline trains consistently in traveling home to 
Cheyenne. They have been a development which has completely 
matured, practicallYl during this 10-year period. They are being used 
daily running out 01 Chicago. 

Mr. W ATSON. They are used on that road more than any place 
else, but they 8.l"e not used generally on the ra.ilroads. 

The CHAIRMAN. Throughout the United States that might be, but 
of course the West is always a little bit more progressive. 

Mr. W ATSON. I agree WIth you on that, Senator. That is why I 
like to ~ out in that country. . 

The_mY'N. But with this expansion in the use of strea.mline 
trains, during this same lOO-year perIod and with the establishment of 
regular travel across the AtlantIc and across the Pacific and with 
all the new jobs created in the air lines, we still have this backlog of 
unemployment upon which we are apparently unable to make any 
impression. Does that situation hold out hope that we are going. to 
solve unemployment and, if so, when ¥ 

PROSPECl' OF FOREIGN MARKETS 

Mr. W ATSON. I think so; I think we are going to solve it in a very 
satisfactory way to the unemployed, but I don't mean to say that we 
are going to do it through the few strea.mline trains already put in 
use, but I believe they WIll be helpful. M:r. honest judgment IS that 
we are never going to completely solve it untIl we find a market for our 
surplus in other countries, because I don't believe we can solve the 
prob.lem for our farmers and our workers until we do increase pro-
ductIon. . 

The CHAIRMAN. Other countries will develop their own surpluses 
with the same technological advance which we are giving them, will 
they not¥ 

Mr. WATSON. There is goin,! to be an advance, but you understand 
that we are only 6 percent 0 the world's popnlation, our per capita 
consumption is only seven times as great as the rest of the world's, and 
as those people become enlightened, if the standard of living among 
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these other 94 percent went up just a very, very little it would go a 
long way in solving our problem, because when I say 10 percent) of 
course you know what happened in our cotton industry, we use<l to 
market 56 percent abroad. 

The CHAIRMAN. Are we then to wait for the solution of the unem
ployment problem until we are able to market our surplus cotton and 
.our surplus wheat and our surplus manufacturing output in other 
countries! 

Mr. WATSON. We have to market a certain percentage of it there, 
and in doing that create more employment here so we can market more 
here at home. 

The CHAIRMAN. Of course, we are trying to do that. Congress has 
made innumerable appropriations for that 'purpose. It has subsidized 
the exportation of some surplus commodities, and the effect of that is 
not to make any apparent impression upon unemployment nor indeed 
upon the price which the farmer gets for his surplus product. 

Now let me ask you this. In your own institution or speaking from 
your experience in your own institution, what is the position of the 
worker 40 years of age or over who is displaced by technological ad
vance i What are the chances for his being absorbed or of her being 
absorbed! . 

Mr. WATSON. I have never displaced anyone in our industry except 
for cause. 

The CHAIRMAN. That is an excellent record, but they do find them
selves pushed out of employment in other industries. 

Mr. WATSON. I don't know, but in our own industry a high per
centage of men whose value we appreciate are people over 40 years 
of age. 

The CHAIRMAN. Do you hire anybody over 401 
Mr. WATSON. Oh, yes. 
The CHAIRMAN. That age is no bar to employment in I. B. M.' 
Mr. WATSON. If a man has had experience, for example, in tool 

making, a very important thing in our business and it takes a long time 
to make a first-class tool maker, we have never made any discrimina
tion. We have tried in our own way to take care of people as they 
grow old. We have never put people on relief; we maintained our 
minimum wage during the depression of $18 for married men and $15 
for single men. 

The CHAlBMAN. We had a human exhibit, it was called, here a few 
days ago in the person of a steel worker who was quite evidently a 
man of physical vigor. He was about 50 years of age, as I recall 
and he told us that thou~h he was a skilled operator of a rolling miJi 
and skilled in the practice of acetylene weldmg, nevertheless he had 
been refused employment because he was over 40, so that was what 
suggestsd this question to my mind. May I now ask you how many 
persons over 40 have been hired by I. B. M. during the last year' 

Mr. WATSON. I couldn't give you that figure, but I can say to you 
without an:y1 reservation that we have no rules against employing 
them, and I want to say further that I believe those men should be 
given consideration, and everything possible should be done to get 
the man around 40 or 45 into It permanent position so that he will 
have something to grow old with. 

The CHAmll1AN. How would you do thaU 
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Mr. W ATSON. Through education. If a man cannot get a job in 

one thing, to find some other place. 
The CHAJlI)(AN. But who would do the training! 
Mr. WATSON. We do it in our business, and the majority of people 

who employ skilled labor are giving consideration to the same thmg 
Rnd are trying to do the same things we are trying to do. I think 
that we owe to the workers of this country a certain security. I am 
speaking now of the men who are willing to work and who are dis
placed or lose their jobs through no fault of their own. I have 
always stood on that ground, that these men are entitled to be taken 
care of until they can get new positions. I think it is the duty of 
Government and industry to cooperate and study and work along 
educational lines until they find the proper answer that will be fair 
to business Government, and the worker. They have all three got to 
work together on the job. I am a firm believer that when we do that 
these people who are out of employment will be consumers because 
they will have enough to spend to meet their requirements of food and 
heat and light, and so forth, and continue their children in school. 

The CHAiRMAN. It is important, then, that these persons shall be 
preserved as effective consuming units i 

Mr. WATSON. Absolutely· and as operating units when we need 
them, because we are not ;.}ways going to be in the position we are 
in now. 

The CHAIlIMAN. A person on W. P. A. who receives $40 or $50 
a month whereas in a skilled occupation from which he has been dis
placed he was able to earn $150 to $200 a month is no longer an 
effective consuming unit in the economy, is he! So that the W. P. A. 
wage of itself does not create the market which industry needs to 
dispose of and distribute its increasing product, so you feel that 
industry and Government should cooperate. 

Mr. W ATSON. I do. 
The CHAIlIMAN. To make certain that all displaced workers are 

absorbed at the earliest possible moment. 
Mr. WATSON. Absolutely; absolutely. I don't think it can be done 

in any other way. 
The CHAIJIlI[AN. Do you have any specific suggestion, with the 

exception that there should be cooperation to study the problem i 
Mr. WATSON. That is the only suggestion I conld make, what Dr. 

Anderson brought up here, education on the part of all of us. 
Dr. ANDERBON. Mr. Watson, when Philip Murrily was here the 

other day he made a very strong statement to the effect that the un
solved problem of this decade is the unemployment problem, that it 
is so great that it becomes the dominant problem. He said further 
that It was necessary that Government get management and labor 
into the same room so that the three could sit down and work out 
this problem, rega;;\.less of how long and involved and tortuous the 
route might be. Would you care to colIllIient on such a l'roposa.l¥ 

Mr. W ATSON. I think I did make that statement, that It has got to 
be worked out through the cooperation of Government and labor and 
business. 

Dr. ANDERSON. So you wonld be in accord with Mr. Murray's 
su/!/!:8stion i 

Mr. WATSON. Yes. 
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Dr. ANDERSON.' Is that kina of thinking fairly general among the 
management of mdustry at the present time' 

Mr. W ATSON. It is. I would say that I am quite sure that is the feel
ing among all the people with whom I come in contact in the industries 
I am in touch with. 

Dr. ANDERSON. In other words, if a proposal came seriously from the 
proper source to bring the leadership of this Nation together to wrestle 
with this involved problem, the management of industry would look 
favorably upon it and rarticipate. 

Mr. W ATSON. Yes. would like to add one further word. I believe 
that we ought to give very serious consideration to reciprocal trade 
treaties. We know to start out with that we can't have them perfect, 
but I think we ought--I am not a free trader-to have a fair adjust
ment of trade barriers, because it is so important for US to import 
things. I am not thinking now of the exporting, but take a nation as 
highly industrialized as we are, manufacturing 47 percent of every
thing that is manufactured in the world. We know, for example, that 
the American automobile companies would have to go out of business 
if we didn't import something over 50 different ingredients. If our 
imports were shut off today, it would create a situation in this country 
that I wouldn't know how to make a suggestion to meet except turn 
our standards of living back: so far that our people would not be 
satisfied in any way. 

The CHAIRl\[AN. I suppose ;you wouldn't import commodities from 
other countries if they were m competition with commodities being 
produced here and would have the result of driving down the prices 
of those commodities, would you' 

Mr. WATSON. I am not prepared to speak in detail on that subject 
because that is a subject that requires a lot of careful thought. While 
I am interested in international affairs, I think everybody agrees the 
first thing for us to do is to consider the effect on our own country as 
a whole. 

The CUAIlWAN. As for example, if peace should one day be restored 
to Europe and Nazi Germany should develop business machines of 
similar character to your own, would you think it a good thing to have 
them imported into the United States in order that the wheat farmers 
out in that country could have a better market abroad i 

Mr. W ATSON. I would take my chances on meeting that kind of com
petition if the Government decided that they wanted to handle it in 
that way. 

The CHAIRMAN. Of course, that reciprocal trade business was just 
settled in the Senate a week or so ago. 

RESPONSIBILITY 01' INDUSTRY TO DISPLACED WORKERS 

Dr .. LUBIN. Mr. Watson, I wonder whether you would be willing 
to express an opinion on just where you feel responsibility of indus
try ends relative to these I?eople who are no longer needed, as you 
saYl temporarilr, but I think there is evidence to show that that 
penod of readjustment is lengthening. For example, Mr. Nichol 
mentioned instances where macliines manufactured by you have been 
installed, and although the net number of people in those particular 
instances employed showed an increase, there were leople, as he said, 
who were displaced. What is the responsibility 0 the employer, in 
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your opinion, in a case of that sort, say seven people are displaced 
by a given machine in a given office, for those seven ¥ . 

Mr. WATSON. First, I think that we should consider what other 
positions in the business we could train them to fill, and if we have 
other positions, it is our responsibility to teach those people how to 
fill them. 

Dr. LUBIN. Where they don't do it, assuming apparently in these 
instances that Mr. Nichol mentioned, that it was lIDpossible, do you 
feel that the employer should share some of the savmgs in cost that 
resulted from this displacement with these workers who are displaced ¥ 

Mr. W ATSON. I wouldn't want to make a specific statement as to 
what all the people in industry should do, but I think I am very safe 
in saying that industrially the country would be very glad to cooperate 
in work:iDg out a solution of that problem because it should be worked 
out. I agree with you absolutely. 

Dr. LUBIN. Of course we have made an approach in the form of 
unemployment compensation, but apparently that doesn't last for a 
long enough period. 

Mr. W ATSON. That is the point. It should last longer, because, 
as I stated before, if a man is put out of a position through no fault 
of his own, and is perfectly willing to work and prefers to work, he 
is in a helpless position if some plan is not figured out to take care of 
him. 

The CB.uruI<AN. Referring again to my question a moment ago with 
respect to the creation of more jobs, the over-all creation of more 
jobs, and your statement that the Government statistics demonstrated 
that that was the case I have been checking through the written paper 
and I wonder if this is the statement to which you refer; 

At the 1890 census, the office equipment Industry reported the production 
ot about $4,000,000 worth of office machines tor domestic UBe. or each 1,000 
population, S72 were reported as being employed, of whom 7 had clerical ;lobs. 
At the 1930 census, production of about $114,000,000 worth of office macbines 
for domestic use was reported. Of each 1,000 population, 398 were reported 
as having jobs, of whom SS had clerical jobs. That is. in 40 years, the total 
number reported as having jobs per 1,000 of population gained 7 percent, but 
clerical employment gained 370 percent.' 

In other words, in 1890,372 out of 1,000 were employed, and in 1930} 
398, or 26 more, whereas clerical jobs increased m the same periOd 
from 7 to 33. May I ask whether these figures as to the total number 
of employed did not refer to the total number who were employed 
in industry¥ 

Mr. WATSON. No. I might say this--
The CHAIRlIIAN (interposing). That is the gainfully employed 

person¥ 
Mr. WATSON. The great increase in those clerical jobs was brought 

about by the new things that came into use. 
The CHAlRlUN. There can be no doubt about that. 
Mr. WATSON. Take, for example, the automobile industry alone, the 

clerical increase there, and the great increase in selling household 
articles, and so forth) on the instillment plan, has created a lot of 
office and clerical worK. 

The CRAIRl\IAN. What I am getting at is this: whether it has not 
been characteristic of this so-called machlne age that a good deal of 

I See p. 16772. 



16792 CONCENTRATION OF ECONOMIC POWER 

the work has been merely transferred from the home to the factory, 
that work wlllch was formerly done in the home or on the farm or 
on the ranch and which was not therefore reportable to the census 
as within the category of gainful employment is now performed in 
the factory and does come witllln the category of gainful employment. 
For example we wouldn't contend, would we, that in 1890, 628 persons 
out of every 1,000 were idle---

Mr. WATSON. Did you say idle¥ 
The CHAmMAN. I am Just reversing the figures on this. We 

wouldn't say that in 1890, 628 persons out of every 1,000 were idle 
or had nO occupation, and that m 1930, 602 persons were unemploy;i 
or idle would we! 

Mr. W ATSON. That figure is the total population, taking in the chil
dren and everyone. 

The CHAmMAN. That is right, but even so, that wouldn't directly 
describe the condition of the country with respect to employment, do 
you think! 

Mr. WATSON. I think it wOllld not. 
Mr. PIl<E. Were housewiv.s supposed to be idle i 
The CHAmMAN. They were supposed to be idle. 
Mr. WATSON. I would like to follow what you have said about the 

work we have done in the home. If our Government should decide that 
we should go back to having work done in the home, then we could 
get along without reciprocal trade treaties with other countries, but 
we would have to knock out standard of living down. We want our 
standards of living to go up. 

The CHAmMAN. That is true. 
Mr. WATSON. I am looking forward, gentlemen, to higher wage 

rates. 
The CHAmMAN. Nobody makes any suggestion whatever that we 

should 150 back to the old lower standard economy, not at all. I am 
iust trymg to develop a correct picture of what these statistics mean, 
and as has been pointed out, women who did SO much of the work of 
the world before the machine age were not counted in our census as 
gainfully employedl so that that consideration alone makes a tre
mendous difference m the interpretation of figures of this kind. 

Mr. W ATSON. I tell you, I have never taken any statistical figures 
that I get up myself or get from the Government as necessarily cor
J"eCt. What I mean by that, gentlemen, is that conditions change 
while you are <;<>mpiling the figures; it takes some time to compile 
figures, and by the time you have them compiled the conditions have 
changed. 

If I may inject tills thought before I forget it, Mr. Nichol referred 
to some things that are done in our company for our employees, and 
I should like to say a word for our employees. The reason we can do 
those things for our employees, pay them high wages and give them 
other things in the way of insurance, and so forth, is because they 
pay us back in more accurate, better work, but I want that in the 
record because I don't want anybody to get the idea that we were 
simply giving money away indiscriminately to our employees. I want 
our employees to get the credit for having earned the money that 
we paid them. 

The CHAIR>lAN. The circumstance that we ought to have clear in 
our minds when we are trying to appraise this problem and when 
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we are looking at it through the eyes of the census taker, is that we 
must remember that the woman who ran the spinning machine in the 
old days before the invention of the power loom was not recorded 
as gainfully employed, but she was just as gainfully employed as any 
person working in a mill, don't you see I 

Mr. WATSON. And 3,500,000 of them are now doing good jobs right 
in factories, running machines, doing assembly work. 

The CHAIllMAN. And turning out undoubtedly in many respects 
better work, and more efficiently. There can be no question about that 
but side by side with that improvement we see this other appalling fact 
that there is displaced labor, and there is an unemployment problem 
and that industry, having been unable to solve it, j1:overnment has had 
to undertake it, and government has not done It in a particularly 
effective way, I think we must all acknowledge, so, therefore, we come 
the conclusion that in the interest both of business and of government 
we must find the way to create employment at decent wages for those 
who do not now have it. 

Mr. WATSON. I agree with you, Senator, 100 percent, and another 
thing, I don't think the government has made a complete failure in the 
worK they have done on this, because it is a pretty hard job, a pretty 
hard thing to solve. 

The CHAIRMAN. I didn't mean to imply that it was a complete failure. 
Mr. WATSON. I should like to ask this question, if I may. What is 

the latest figure that we talk about on unemployment i 
The CRAllIlII:AN. I will let Dr. Lubin answer that. 
Dr. LUBlN. There are no official figures. 
Mr. W ATSON. That is like these figures we were talking about. 
Dr. LUBIN. You have 3 sets of figures made 'public, the American 

Federation of Labor, the C. I. O. and the N atlOnal Industrial Con
ference Board, and they vary by more than 2,000,000 between the high 
and low. Certain assumptions are made in countin$ the number of 
people who are available for employment. If you mclude a certain 
number of women as available your figure goes up; if you include a 
certain number of people between age 16 and 17, the number goes up. 
It varies according to the assumptions that you make as to the num
ber available. The method is tIie same. Assume how many people 
are available for work/ subtract from that the number who are work
ing, and that number IS more or less the same for all 3 estimates, but 
the top estimates from which you make subtractions vary depending 
upon the hypothesis you use as to who is available. 

The CHAIRMAN. The Bureau of Labor Statistics does have fairly 
accurate figures with respect to the number of persons who are actually 
employed. 

Dr. LUBIN. That is right, very definitely so. 
The CHAIRMAN. May -:r ask you now, then, how does this figure ac

cording to your latest reports compare ;with the figure say 10 years 
ago I 

Dr. LUBIN. Well, as compared let's say for the same month in 1929, 
it is down about 1,000,000. 

The CHAIRMAN. In other words for the same month in 1929 we are 
employing about 1,000,000 less persons in the United States today. Is 
that correct I 

Dr.LUBlN. Yes. 
124491-41-pt. 3Q-.89 
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The ClIAntMAN. The Census Bureau has estimated that the total 
population of the United States is greater than it was in 1929. 

Dr. LUBIN. Yes. 
The CHAnurAN. So that actually whatever the correct figures may 

be ther.e must have been an increase in the number of persons available 
for employment over 1929. 

Dr. LUBIN. Oh, yes. 
The CHAIRMAN. So that if there are fewer persons employed than 

there were in 1929 and the pool of available workers has been increased, 
then obviously unemployment has increased. There is the center of the 
problem, and these various disagreements. 

PROVISION FOR UNEMPWYABLEB 

Mr. WATSON (interposing). I think along with that you will prob
ably find that the number of unemployables has increased, and I 
think it is very important for us to find out in the number of people 
whom we list as unemployed how many are unemployable due to 
mental or physical ailments of some kind, and take those people out of 
the list of unemployed and provide proper care for all of them. 

The CH,mu'N. Some of that may be due to age. It is a signifi
cant thing that we must always take into consideration that hygiene 
has improved, medical skill has improved, longevity is increasinll'. 
We have many more older people now than at any time in history ID 
proportion to the total popUlation; the number of f.ersons over 65 is 
constantly increasing in relation to the total popu ation. Now how 
many of those are classed as unemployable because industry has no 
place for the new applicant over 40 or 45! 

Mr. WATSON. That is another group that we should have. That 
comes under the head of education that Dr. Anderson brought out. 
I think we should have all those things. We can solve this problem 
if we just know what we are talking about. We will say here are a 
group of men who unfortunately lost their savings due to the depres
sion or some other things. Mayhe some of them never saved any
thing, but just the same they have grown old, and the industries they 
were in feel they can't keep them on. It is our duty and it is in 
the interests of all of us to solve the problem. It isn't philanthropic, 
it is just plain good common sense business, gentlemen, and we ought 
to ~o about it on that basis. We who are in business are just as 
anxIOUS to help solve this as you people are down here. Now I be
lieve that nearly everybody representing our Government is doing 
his very best to help husiness and to help us solve these problems. 
On the other hand I believe that nearly everybod:y in business feels 
that way . We need to get together and get the mformation about 
these things. Now what shall we do with these old people I 

The CHAIRMAN. Will you please include the Temporary National 
Economic Committee in that statement! 

Mr. W ATSON. I meant when I said--
The CHAIRMAN (interposing). I am merely talking for the benefit 

of the newspaper men. [Laughter.] 
Mr. W ATSON. I stated before plainly and voluntarily that the work 

you gentlemen were doing here is going to be helpful! it is along 
educational lines. I have learned a ~at deal from It since you 
started your investigations. If we WIll all approach this subject 
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from the standpoint that we all want to be pretty good citizens, and 
that we all want to help each other, we can get the answer. We can't 
get it any other way. . 

The Ciu.nw:AN. I am awfully glad to have you say that, because it 
is most important. 

Mr. WATSON. I have said a little here about international trade 
barriers that I think are holding us back, but, on the other hand, 
I believe we have got some national trade barriers that are holding us 
back. I think class feeling in this country is a national trade barrier, 
and I think all of us in all walks of life ought to do everything possible 
to eliminate it so we can all work together and help each other. I 
think unfair criticism of government by business is a national trade 
barrier j I think unfair criticism of business by government-I say 
unfair-is a trade barrier. I think constructive criticism both ways 
would help. I think any form of taxation that affects the free flow 
of private capital is a trade barrier. I think if we all work together 
we can solve these national trade barriers and help solve the inter
national trade barriers. There isn't anyone thing that is going to 
do it. 

The CHAIl!l\[AN. It has got to be done by cooperation. 
Mr. W ATSON. It has j no other way is possible. 
The CHAIJ!lI[AN. And in a spirit of tolerance and good will. 
Mr. W ATSON. A spirit of tolerance and fairness, and if we all follow 

the Golden Rule we can't go wrong-treat the other fellow as we want 
to be treated. . 

Dr. LUBIN. Mr. Chairman, in view of the fact that the latter part 
of the discussion dealt primarily with unemployment I would liKe to 
say for the record, however, that durin~ the past 1 years there has 
been added to the pay rolls of American mdustry something in excess 
of 8,000,000 more people than were on the pay rolls 1 years ago. 

Dr. ANDERSON. Despite that fact, Dr. Lubin, there has been an in
crease in the amount of unemployment and an increase in the number 
of workers available for work who have not had it, and an increase in 
the number of persons who get only intermittent labor. 

Mr. W ATSON. And an increase in national income, too. 
The CHAnu.:AN. When you say number added to the pay roll you 

mean in the sense that they were new individuals. 
Dr. LUBIN . No j in other words, there are 8,000,000 more people 

working today than 1 years ago. 
The CHAIRMAN. But not more than 10 years ago. 
Dr. LUBIN. No j less than 10 years ago. 
The CHAIJ!lI[AN. Less than 10 years ago, but more than 1 years ago. 

Of course, that was borne out by many of the charts which have ooen 
presented here. 

Mr. W ATSON. That is making greater strides and that has been 
brought about j there has been a great deal of cooperation between 
labor, government, and business during these past 1 years. 

Dr. LUBIN. I think we can say one thing, there has been no 1 years 
in history in any country where as many people were taken back on 
the pay roll as during the past 1 years in the United States. 

Dr. ANDERSON. That is right. 
Mr. W ATSON. You ought to feel optimistic because we are going 

in the right direction, that is one sure thing. 
Dr. LUBIN. But not fast enough. 
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Mr. WATSON. No' let's improve, get into high gear. 
The CHAmMAN. 'If there are not any other questions now to be 

asked, we will express our pleasure and our sense of indebtedness 
for the very interesting presentation you have made this morning, 
Mr. Watson, with your staff. Thank you very much for having come 
here. I think it has been very helpful. 

Mr. WATSON. If I may, I should like to thank all of you gentlemen 
for the consideration you have shown us and for the things we have 
learned since you began this study which has stimulated us to greater 
activity in this connection. 

(The witnesses, Mr. Watson and Mr. Nichol, were excused.) 
The CHAIRMAN. The committee will in recess until 2 : 30. 
(Whereupon, at 1: 15 a recess was taken until 2: 30 of the same 

day.) 
AFl'ERNOON SESSION 

The committee resumed at 2: 40 o'clock, on the expiration of the 
recess. 

The CHAIRMAN. The committee will please come to ordeI'. 
Dr. ANDEBBON. Mr. Chairman and members of the committee, this 

morning we listened to testimony in the field of the white-collar 
worker from the side of management), having as witnesses Mr. Thomas 
J. Watson and Mr. Nicho!. This atternoon we are to hear the story 
from the side of labor involved, with Mr. Lewis MerrilI, president 
of the United Office and Professional Workers Union of America, of 
New York City, N. Y., as witness. 

The CHAmMAN. Do you solemnly swear that the testimony you are 
about to give in this proceeding shall be the truth, the whole truth, 
and nothmg but the truth, so help you God Y 

Mr. MEmnu.. I do. 
The CHAmMAN. You may proceed. 

TESTIMONY OF LEWIS MERRnL, PRESIDENT, UNITED OFFICE 
AND PROFESSIONAL WORKERS OF AMERICA, NEW YORK, N. Y. 

Dr. ANDERSON. Mr. Chairman, do you wish to examine the witness 
as to his qualifications Y 

The CRAmMAN. Why, you might bring that in; yes. 
Dr. ANDERSON. Mr. Merrill, what is your relationship to the union 

you represent! 
Mr. MERlIILL. I am its international president. 
Dr. ANDERSON. Are there other umons of the same kind in the 

field i 
Mr. MERRILL. There is no national union of the same kind in the 

field. 
Dr. ANDERSON. How many workers are organized in the Office and 

Professional Workers Union! 
Mr. MERRILL. Forty-six thousand five hundred. 
Dr. ANDERSON. Is that a sizable fraction of the total employees in 

this branch! 
Mr. MERlULL. Well, that is less than 10 percent. 
Dr. ANDERSON. Less than 10 percent. How old is the union' 
Mr. MERRILL. It is 2% years old. 
Dr. ANDERSON. Is it an A. F. L. or C. I. O. affiliate' 
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Mr. MEmuLt. Affiliated with the C. I. O. 
Dr. ANDERSON. What is your own relationship to this field of occu-

pational service' . 
Mr. MERRu.T.. In what sense, Dr. Anderson Y 
Dr. ANDERSON. What have you done! 
Mr. MERRILL. Well, I was once a financial analyst in the employ of 

Moody's Investment Service of New York City, the Credit Clearing 
House Corporation of New York City; I am a trained economist in 
the field of stock and bond analysis. That is my own particular 
qualification as a member of the union. 

The CHADIlIIAN. What was your education! 
Mr. MERRDJ .. I am a graduate of the University of Toronto. I 

hold what would be the equivalent of an A. B. degree in this country. 
The CHAIRMAN. How long have you been in this country! 
Mr. MmmU.T. I have been in this country since 1929. I am a citizen 

of the United States. 
The CHAIRMAN. How many members did you say are in the union ¥ 
Mr. MERRU.T. Forty-six thousand five hundred. 
The CH,mM"N. In how many Statesl 
Mr. MERRn.L. In about 23 or 24 States. 
The CHADIlIIAN. Where are the bulk of the members I 
Mr. MERRU.T. The bulk of the members of our union are in the 

eastern States; those being New York, Pennsylvania, New Jersey, and 
Massachusetts. We also have a substantial number scattered through
out the west coast and in the Middle West, but not as substantial as 
in the East. 

The CHA1RJI[AN. I suppose that most of these members are employed 
by lar~ or comparatively large institutions' 

Mr.ERRU T. I would say in excess of 75 percent of them. 
Mr. MAGINNIS. Might I w, Mr. Merrill, what do you mean by pro

fessional workers' 
Mr. MERRILL. Well, that is more or less of a euphemism. We mean 

anyone who is not enga~ in strictly routine work, but who has a 
special training, despite the fact that he is a salaried employee. 

You can take my own instance. I am a professionally trained econ
omist; nevertheless I have been employed by a variety of firms on a 
salary basis, and had the same relationship to my employer that my 
stenographer had. I was and am, I believe, quite in the category of a 
professionally trained individual. I could function on my own basis, 
I could open up an office, I could put myself forward as a consultant, 
but I happened to work for somebOdy else. 

The CHADIlIIAN. You could teach economics in the schools, I sup
pose! 

Mr. MERRILL. I imagine after some additional training, I could 
qualify for it. For example, to make the answer a little bit clearer, 
we would consider a certified public accountant as a professional, and 
we have several hundred certified public accountants in our organiza
tion. They are employed by firms on a salaried basis and are very 
definitely professionals in every sense of the word. 

Mr. MAGINNls. Do you rate stenographers as professiona1¥ 
Mr. MERRILL. No' we do not. 
The CHAIRMAN. 'rhere is a growing number of professional em

ployees, I take it, is there nolY 
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Mr. MEmuu.. There has bOOn a growing number of all e~ployees. 
Consequently, there has been a growing number of professIOnal em-
ployees. . f 

The CHAIRMAN. Well, I don:t think that ~hat nece~arily ollows 
as a conclusion from the premIse that there IS a growmg number of 
employees. It would not necessarily follow that there would be also 
a growing number of professional employees. . 

Mr. MEmuLL. I would say that there are a grOWIng number of pro-
fessional employees employed on a salaried basIs. 

The CHAIRMAN. That's right; that is the fact. 
Mr. MEmuu.. That is riglit. 
The CHAIRMAN. You may proceed. 
Mr. MEmuu.. The effect of the office machine on white collar occu

pations cannot be seen in its full import without surveying some of the 
facts in connection with the ordinary role of these employees in our 
economic life. 

Remote antiquity had its clerical workers. The word "clerk~ itself 
is used because the keeper of official records reeeived the "priest's por
tion" or the "cleruchy.ll 

Dr. ANPERSON. Mr. Merrill, might I just interrupt you for a mo
ment! I see some confusion on the faces of the committee with respect 
to following your text. We have a copy before us that is a brief, as 
I understand It, of your document' 

Mr. MEluuLI. Well, this particular matter in my hands is in three 
sections. The introduction, which I was about to read to you and 
which is not included in the matter which you have, posits some of the 
statistical facts which should be known, relating to the development 
of these employees in our economie life, and after I succeed in establish
ing some of the statistical facts, I proceed to the discussion of the inno
vation of the machine itself, whIch you have there. 

May I proceed ¥ 
Dr. ANDERBON. Yes, sir. 
Mr. MEluuLx. That is, the extension of the words "clerical workers" 

to business usage is natural. Business activities always required the 
making, keeping, handling, and interpreting of records. The increased 
complexity of business enterprise called into existence a variety of spe
cialists requiring different trainings. 

In the office of colonial times, a very simple a'pprenticeship could be 
served, most likely by a member of the proprIetor's family. In the 
depersonalized modern office, an integral part of the far-flung and com
plex commercial and industrial system requiring the constant record
mg, receiving, analysis, and transmission of information, the appren
ticOshi:(l is only occasionally a simple one. 

But m colonial times and in 1940, the same essential administrative 
process takes place, without which production could not be organized 
or commodities distributed. 

The growth of the white-collar grou:(l has paralleled the developing 
experience of business itself. Its reqUIrements-that is of business
eompelled into existence an army of clerks and professionals of everv 
description. Industry was confronted with an opportunity to push 
back America's economic and geographic frontiers by exploiting a rich 
internal market, teeming with profits for the energetie and the keen 
witted, but those profits conld not be secured unless there were goods. 
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To produce those goods quickly in large volume, and get them into the 
hands of the consumers became the main source of profit. 

Administrative cost, in its broad sense, became a secondary question. 
As America's economy took a firm hold of its internal market and 
reached out for foreign ones as well, it was confronted with a basic 

eroblem of administration, which it solved as well as it could with what 
ay at hand. The phenomenal and unplanned rise of the white-collar 

!!rOUD and the centralized modern office are the result_ 
Industry today is setting about solving the problem of administra

tive costs with all of its accustomed energy and ingenuity. In Factory 
and Industrial Management of September 1930 this general process 
was discussed in some detail, since post-1929, events urged speedy 
reduction of costs wherever possible. 

"Take your first problem," said a writer, a vice president of an 
eastern manufacturing concern, "the army of clerks, material clerks, 
production clerks, cost clerks, ledger clerks, note clerks, planning 
clerks, inquiry clerks, correspondents---one by one I eliminated the 
clerks, efficiency department, control department. Each department 
has 1 foreman and clerk or 1 clerk for 2 departments." 

No assistants cut indirect cost by eliminating clerical labor; use 
fewer forms; rationalize; systematize; introduce machinery. 

For management, the machine is only one of the available means 
of reducing costs. For the employee, too, the question of the ma
chine is only one of the things with which he has to contend. Subject 
as he is to broad social pressures which are undermining a status 
which has been his since the industrial revolution, he is confronted 
with a problem of social adjustment which is receiving inadequate 
attention from either Government or business-

THE GROWTH AND COMl'OSITION OF WHITE-COLLAR GROUP 

Mr. MERIULL. Prior to the Civil War, clerical and kindred em
ployees were mainly engaged in service for small proprietors. The 
shift from employment in agriculture to other fields following the 
stabilization of industry after the Civil War revealed a greater per
centage increase among clerical workers than among any other group 
in our population. Alba Edwards computes the percentage increase 
between 1870 and 193Q at 2,067.5 percent, a rate of increment that 
makes the white-collar worker seem like a guinea pig_ Between 1870 
and 1930, the percentage ratio of clerical and sales employees to the 
rest of the gainfully employed population rose from 2.9 to 16.7 
percent. On the other hand, figures for Great Britain made avail
able by the National Union of Admiuistrative Workers show that 
in that country between 1851 and 1921 the ratio rose from 3.5 to 12.1 
percent. 

Alba Edwards supplies the following table based on the 1930 census, 
which I wish to introduce, Mr. Chairman, as, I am advised, "Exhibit 
No. 2609." This table shows the total number of gainful workers and 
shows the number of white collar workers, the percentage distribu
tion of white-collar workers and the percentage ratio of white-collar 
workers to the rest of the gainfully employed. 

The CHAI1tMAN. Do you have a copy of the table i 
Dr_ ANDERSON. Yes. 
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The CHAIIWAN. I would like to see it. 
Mr. MERBu,r, This table reveals some 4,677,235 white-collar: male 

workers, representing a 12.8 percent of all ga.inf~l ,!orkers ill th6 
United States. This table also reveals the dIstrIbutIon of female 
workers, and then distributes it as between both sexes, as between 
native white, foreign-born white Negro, and other races. 

Dr. ANDER80N. Mr. Merrill, does that large number include more 
than clerical workers, as such! 

Mr. MERmLL. Yes; I would say that this table includes sales em-
ployees and other employees in the distributive trades. 

The CHAIRMAN. What is the source of this material! 
Mr. MEmm.L. This has been secured by Alba Edwards. 
The CHAIRMAN. From the 1930 census! 
Mr. MERBILL. The United States Bureau of Census for 1930. It 

appeared in the Monthly Labor Review in March 1934. It was 
quoted by him and requoted by us. 

The CHAIRMAN. The exhibIt may be received. 
(The table referred to was marked "Exhibit No. 2609" and is in

cluded in the appendix on p. 17425.) 
Mr. MEruuLL. The 775,140 women stenographers reported by the 

last census is a far cry from the 7 shorthand writers reported 65 
years ago. While the clerical group as a whole was increasing some 
2,065.5 percent, the percentage increase of females during the same 
period was 26,615 percent, representing an increase from 11,500 in 
1870 to 3,072,220 in 1930. (One writer estimates that by 1950, lout 
of ,every 3 gainfully employed people Negro and white, will be 
women.) In 1870,96.9 percent of all w~ite-collar workers were men. 
By 1930, 38,6 percent of all white-collar workers were women. With 
the exception of domestic service of one type or another, there are 
more female white employees in white-collar employment than in 
any other field. 

I would like to submit, Mr. Chairman, a table showing the com
parative growth of the white-collar workers as between men and 
women. Tbis shows the growth of the clerical class from the year 
1870 to 1930. It shows an increase in the number of men from 297,-
000 to over 2,000,000, and an increase in the number of women from 
some 8,000 to almost 2,000,000. 

The CHAIRMAN. What is the source of these figures , 
Mr. MERBILL. This table has been supplied to me by Dr. Walter D. 

Polakov. 
TheCHAIRMAN. Who is he! 
Mr. MEmm.L. He is a management engineer at present, I believe, in 

the employ of the United Mine Workers of America. 
The CHAIIWAN. What was the source of his information, do you 

know! 
Mr. MEmm.L . .I b~lieve he made an independent study in the field 

of office mechamzatlon. I cannot say the source of these particular 
fi~res, but I think Dr. Polakov is recognized as a scientist and I think 
hIS researches could be accepted as authentic. 

The CHAIRMAN. Proceed. 
(The table referred to was marked "Exhibit No. 2610" and is in

cluded in the appendix on p. 17426.) 
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Mr. MERRILL. The small percentage of Negro white-collar workers 

should be noted. The Women's Bureau reports the growth as follows: 
1910-______________________ ,_____________________________ 3,000 
1920_____________________________________________________ 8,000 1930 _____________________________________________________ 11,000 

Negro white-colla.r workers are uniformly paid a smaller wage than 
white workers employed at the same occupations. 

Women are generally employed as stenographers, typists
j 

machine 
operators, and so forth, while the more highly paid white-co lar occu
pations, such as credit men, accounting, collectinghand so forth, are 
dominated by men. In the in-between field, suc as bookkeeping, 
cashiering, secretarial work, and so forth, women enjoy a numerical 
advantage, but there is still a high proportion of males employed. 

The common belief that women work in offices as a stop-gap between 
school and marria"o-e is highly erroneous. While there is a low pro
portion of married women employed in clerical work, 18.3 percent 
being married as compared with 35.3 percent of the women employed 
in trade, nevertheless the trend is unmistakably in the direction of the 
married female office employee. Existing prejudice on the part of 
many employers to retaining married women as office employees un
doubtedly has led to the concealment of this fact, while the age of the 
employees, which has been uniformly less than in other fields, has also 
pla.yed its part. 

INDUSTRIAL URBAN CONCENTRATION 

Mr. MERRILL. The 1930 census listed industries employing whit~
collar workers as follows-and I would like to introduce, Mr. Chair
man, as exhibit 2611-and its source is the Committee on Social 
Security, which issued a publication in which this table was reflected. 
It is headed in their publication as "Census tabulations in the tabor 
supply in the United States." 

(The table referred to is marked "Exhibit No. 2611" and is included 
in the appendix on p. 17426.) 

The CHAIRMAN. This is the same table that was in that publication ¥ 
Mr. MEruuu. That is right. 
This table shows 357,000 white-collar workers in the fields of bank

ing and brokerage as compared with 624,000 total employees in in
dustry. It reflects 212,000 white-collar employees in insurance as com
pared with 507,000 total employees in industry. It reveals some 63,-
000 white-collar employees in the auto factories as compared with 
some 640,000 total employees in industry. I have just read those 3 sets 
of figures to indicate the comparative location of white·collar em
ployees. I will not read the table in its entirety unless the chairman 
wishes me to do so. 

Dr. LUBIN. Let me call attention to the telephone and telegraph, 
425,000 clerks out of a total of 587,566 in the industry, and your per-
centage is only 82.4. . 

Mr. MERRILL. I examined those percentages myself this mornin~. 
The figures were supplied to me by my office. I would say not ouly IS 
that peculiar, but a number of the other percentages don't make 
sense. I would suggest that we just ignore the percentage tabula
tions as they are shown there. I really can't say that this is an accu-
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rate copy in that respect. I ·would like to have an opportunity of 
checking myself and submitting a memorandum to the committee.' 

Office employment shows a constantly increasing trend toward 
urbanization. Naturally these jobs must be performed in the centers 
of trade and commerce. J 001 Berrall wrote a volume, The White 
Collar Class Joins the Labor Movement, and estimates that between 
1890 and 1930 tlle proportion of white-collar workers in the 10 
largest cities has increased from 26.7 percent to no more than 33.9 
percent. In the average American community, approximately 5 per
cent of the population will be engaged in white-collar employment, 
while in the larger urban centers, this will increase to 10 percent. In 
communities such as Washington D. C.; Denver, Colo.· Hartfol'd, 
Conn'i and so forth, the white-cohar worker is overwhJmingly the 
majorIty group in the community. 

Unemployment among white-collar workers is no longer a personal 
problem. It is perhaps the outstanding question before employed 
and unemployed white-collar workers alike, as thousands upon thou
sands of them find themselves on the relief rolls with no hope of em
ployment in private industry. 

Not ouly are employment opportunities narrowing, but they never 
can keep pace with the hundreds of thousands being graduated from 
American schools and colleges every year. In 1938 alone, 148,000 
young men and women were graduated from American colleges. 

The social wastage involved in training young peo,!>le for jobs 
which will never exist is incalculable. For the mdiVldual it is a 
ghastly tragedy. Disillusionment serves to heighten all the normal 
psychological difficulties of the :persistently unemployed, and de
moralization results earlier. WhIte-collar W. P. A. projects which 
have performed notable service in preserving these invaluable skills 
and training, have most fr~uently been the victims of the derisive 
description, "boondoggling.' The enormous wastage of training 
thousands upon thousands yearly and having them join the swollen 
ranks of the unemployed is truly boondoggling, and on a scale so vast 
that if permitted to continue uncurbed, may have a profound effect 
upon the white-collar labor market. 

The CHAmvAN. That criticism is not very widespread actually, 
certainly not in responsible circles. I think it is always well to bear 
in mind that when W. P. A. appropriation bills are passed in Con
gress, even last year, very little if any opposition is registered in 
oppositi~n to them. For example, ~e last W. P. A. appropriation 
bill, whIch u~dertook, I thought unWIsely, ~o place some restrictions 
u'p0n e:x:pend~tures, and so forth, passed m the Senate without a 
smgle dIssentmg vote, and there were only 23 votes in opposition in 
th~ House, so that I think there is a possibility of giving too much 
weIght to--

Mr. MERRILL (interposing). The criticism was not necessarily di
rected to Congress. 

The. CHAIRMAN. Of course, w.hnt ConlP'e8S does is ordinarily R 

reflectIOn of what the . people thmk, and It has been my experience 
that every survey whICh has been made of public opmion in the 
United States bears out the conclusion that Members of Congress 
for the most part have reached, which is that public opinion beheves 

I Exhibit No. 2611 bILl been corrected to show the proper perceDtages. 
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it is a national obligation to take care of those for whom employment 
opportunities are denied, so I ~on't thi~ you need to be v!,ry m,;,ch 
disturbed about phrases. I think there IS too much attentIon bemg 
!riven anyway to name calling and to various efforts ~you know
paint the picture. 

Mr. MEliIm.L. Frankly, Senator, I am not really terribly hurt and 
I don't think my membership is. We are not very much upset about 
this thing. 

The CH,mM'N. 'that is merely argUJ!lentative. It deals with the 
superficial aspect of the problem that IS before us. What we are try
ing to find out is not what people say about one another but what 
the facts are. 

Mr. MEmuu. I a!!Te& with you. 
Mr. CHANTLANO. ~y I ask one question' Just preceding what 

the Senator was talking about, it seemed to me that you inferred 
that the graduates were all or mostly all headed toward white-collar 
jobs. Did you mean that i 

Mr. MERIlILL. Yes. 
Mr. CHANTLANO. On what do you base that9 
Mr. MEmuu. Well, I believe that it is statistically proven, and I 

would be glad to provide the committee with a carefully prepared 
memorandum based upon some of the reports of the school systems 
of the country, which would indicate that a vast majority of the 
people even in the lower grades are pre:pared for white·collar em
ployment, and an indisputal>ly vast majonty of graduates of colleges 
are headed toward white·collar employment. I think it can be 
proven as a quotation from the reports of the various school boards 
throughout the country. I would be glad to prepare such a memo
randum for you. 

Dr. ANOEBSON. I am somewhat familiar with the vocational studies 
on high-school students. We will have it presented in detail next 
week when certain educators come before us~ but they surely substan
tiate what you have said, that even in industrial communities the 
children of industrial parents seek to become white-collar workers 
rather than industrial workers. . 

Mr. MEuRU,T. As a matter of fact, a number of educators have 
taken up this question with me. They are profoundly disturbed 
that they are training people for jobs which they are never goin~ to 
occu p:y, and I think this problem as a whole comes in for increasmg 
attentIon. It is a very important problem. 

The CHAllIMAN. You don't mean to suggest that you think it would 
be desirable to train more young people for industrial and mechan
ical jobs or hard labor! 

Mr. MElUIILL. Well, I don't think there is anything invidious in 
bei!lg prepared to do a job at labor if you are going to be employed 
at It. 

The CHAllIMAN. Of course the evidence that comes before us is that 
the machine is making manuallabor more and more unnecessary. We 
had Mr. Murray here the other day with his human exhibit to show 
how manual labor had been displaced by the continuous strip mill. 
Now it would seem to me that it would be a rather idle thing for any 
school, any vocational school even, to train young men to become the 
operators of handmills because tl,e handmill is on its way out. Like
wise, the evidence before us with respect to technologIcal improve-
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ments on the railways. What was it they called that machine, the 
nutter, and the track layer! Both of these instruments and many 
others are taking the place of hand labor so personally I can't see 
any reason why parents shouldn't desire to have their children trained 
for white-collar jobs and why graduates from high school and col
lege shouldn't prefer to do work of that kind rather than manual 
labor, hard labor, for which we are bringing the machine into exist
ence. 

Mr. MmuuLr. You see, Senator, I haven't a single panacea to offer. 
I am just drawing your attention to the fact that literally hundreds 
of thousands of people are being trained for jobs which they are not 
going to occupy. 

The CHAIRMAN. That is the interesting point. I was going to 
direct a question to you when you read thIS sentence: "Not only are 
employment opportunities narrowingl but they could never have kept 
pace with the hundreds of thousands Deing graduated from American 
schools and colleges every year." Now that is a very inIportant con
clusion, if you have facts to substantiate it. I suppose that is the 
purpose of your paper. 

Mr. MEmiILL. I think if you will permit me to continue with this 
aspect of the testinIony you will find that it will be substantially 
proven. 

The Biggers November 1937 Census of Unemployment found 839,-
693 clerical and kindred workers and 143,766 professional employees 
totally unemployed. In excess of 1,500,000 employees were totally 
and partially unemployed or employed on emergenc:)' work. 

I would like to submit a table from figures of the Blggers November 
1937 Census of Unemployment showing the clerical and professional 
workers employed and unemployed, revealed by this census. 

(The table referred to was marked "Exhibit No. 2612" and is in
cl uded in the appendix on p. 17426.) 

Mr. MERBILL. This table shows as follows: Totally unemployed 
clerical, 839,693; professional, 143,766. Emergency workers, 204,926, 
professional, 82,213. Partially unemployed, 237,450, professional, 58,-
159. Total clerical employees, 1,282,069 i professional, 284t!38. 

Mr. CHANTLAND. How was the classification used arrIved at in 
establishing professional! 

Mr. MERRILL. I am sorry, I have not examined the original question
naire. I inIagine it followed generally the description I have given. 

Mr. CHANTLAND. Many of the professionals are mechanical, engi
neering, so on. It isn't the narrow sense of professional! 

Mr. MmuuLr. It isn't in the narrow sense of professional. Some
times it depends upon the individual investigating. He might make 
an error in judgment. It is such a peculiar distinction to make, such 
a very difficult distinction to make, that you might find totally dif
ferent figures from the same source of facts as between two investi
getors of the Biggers census. 

Mr. PIKE. I don't think there were investigators in that census, 
were there i Didn't you ~ust fill out a form i 

Mr. MmuuLr. I meant ID the sense of compilation. 
I would say that there are a great many people who are, properly 

speaking] clerical workers in the strict interpretation of the sense but 
who pre!er to be called professional. 
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We can safely conclude that in every substantial urban community 

almost 17 percent of the total male unemployed and 35 percent of the 
female unemployed are clerical and professIonal employees. On the 
same basis in large cities, where the main groups of white·collar 
workers are employed, in N ew York for example, we find that clerical· 
and professional employees constituted 25 percent of all males totally 
unemployed and 49 percent of all females unemployed. 

The Monthly Labor Review of May 1935 showed that of the workers 
on relief more than 6.4 percent were clerical and professional workers, 
taking the Nation as a whole, while in the city of New York clerical 
workers alone constituted 10 percent of the number of workers on 
relief. The Division of Social Researcll of the W. P. A. estimated 
that 215,500 office workers alone were on the public relief rolls in 
1935. 

White-collar workers once unemployed are out of work longer 
than any other group with the exception of the totally unskilled. 

There was a time when white-collar workers could hope to advance 
readily to highly paid jobs in commerce and industry. This is no 
longer true. Yet it is still more respectable to be a white-collar 
worker than to be a manual laborer, even where manual labor is 
more highly paid. It is this will-of-the-wisJ;l respectability which 
makes white-collar jobs the objection of the majority of young people, 
particularly students. 

Ordinarily office emrloyment of the most routine nature requires 
at least a high-schoo diploma, and perhaps in addition, special 
business courses. For any job outside the range of strictly clerical 
employment, and in many cases even here, college degrees and long 
and arduous years of traming are necessary. 

EARNINGS 01' WHITE-COLLAR WORKERS 

Mr. MERRIT.I .. The high salaries that are supposed to accrue to 
w hite·collar employees constitute one of the most startling myths in 
connection with American life. Frequently office and professional 
people, after lon~ years of training, find that in order to secure prac
tical experience m industry they must work for little or no pay. 

Stenographers frequentfy start at salaries of $15 a week, and at 
times at less than $10. 

In Michigan) for example, half of the .247,000 clerical workers 
studied, of both sexes, earned less than $1,000 a year during 1934. 
Among the 150,000 clerical workers studied in Pennsylvania, 42 
percent earned less than $17.50 per week, and 56 percent of some 
73,000 clerical workers earned less than this amount. Female workers 
comprise this latter group. 

Professionals fare better, but Paul Douglas, in Movement of Rela
ti ve Wages, Its Economic Significance, reports that between 1890 and 
1924 real wages of all clencal and salaried employees declined 5 
percent. The trend would appear not to have dimmished but to have 
mcreased. 

According to the National Resources Committee, the average in
come of families of clerical employees was $1,901, while 6.8 percent 
had incomes below $750. 

The following table whicll I would like to submit, prepared by the 
Wage and Hour Division of the United States Department of Labor, 
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shows the distribution of clerical employees in 30 cities by earnings 
for the years 1935-36. I should just like to quote you some of the 
percentages reflected in this table. 

(The table referred to was marked "Exhibit No. 2613" and is in
cluded in the appendix on p. 17427.). 

Mr. M:Emuu:;:Those earning less than $700, percentage of workers, 
21.8; those earning less than $1,100, percentage of workers 57.3; those 
earning less than $1,500, percentage of worKers 75.6; those earning 
less than $21000, percentage of workers 90.8. 

I would like also to submit to the committee the following table 
taken from a study entitled "Labor in the United States," which 
shows the median annual incomes of clerical and professional em
ployees by age groups. 

(The table referred to was marked "Exhibit No. 2614" and is 
included in the appendix on p. 17427.) 

Mr. MEmm.t.. This shows the clerIcal employees between the ages 
of 15 and 24 to be earning a median income of $630 per year; be
tween the ages of 25 to 34, $1,080; between the ages of 35 to 44, 
$1,285; between the ages of 45 to 54, $1,270; between the ages of 55 
to 64, $1,180; 65 years and over, $985. This table also shows for 
professionals between the ages of 15 to 24, $585; between the ages' of 
25 to 34 years, $1,270; between the ages of 35 to 44, $1,665; between 
the ages of 45 to 54, $1,735; between 55 and 64, $1,600, and 65 and 
over, $1,520. 

Mr. MAOINNIS. May I interrupt just a moment i In connection 
with that table, what do you mean by professionals i 

Mr. MEmm.L. I am submitting without additional information the 
table as I took it from the work I quoted, which. is Labor in the 
United States, by' W. S. Woytinsky, sponsored by the Social Science 
Research CouncIl and .based upon figures of the Social Security 
Board. Exactly what he classified ·as professional I can't tell you, 
but I am submItting the figures for wliat they are worth. I think 
the book is rather widely accepted. I cannot tell you exactly how 
Mr. Woytinsky established these as professionals. 

Hours of work: The white-collar group is substantially on a basic 
40-hour week, but work-weeks of 50 hours and more are not uncom
mon. 

I should like also to submit to you a table prepared by Mr. Joel 
Berrall for the year 1928 revealing the weekly Iiours of work of office 
eml"'loyees in private business. 

(The table referred to was marked "Exhibit No. 2615" and is in
cluded in the appendix on p. 17427.) 

Mr. Mmuuu. This table shows the weekly hours of office employees 
in the fields of banking and finance, insurance, wholesale, and retail 
manufacturing and mining, public utility, and so on. I should 
merely like to indicate the comparative nature of the table. Those 
on a 4O-hour week would seem to number about 25.63 percent in 
banking and financing; those employed on a 40- to 42-hour week ap
proximately 32.42 percent, and so on. I will not go into the table ID 
~eat detail. It requires rather careful study in order to secure the 
mformation. 

Mr. PIKE. It is too old to be ~ven great weight. 
Mr. MERRll.I. I am quoting It because it is for the year 1928, and 

profound chan!les have taken place since that time as business has 
tried to adjust Itself to a different basis of doing business. 
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Mr. PIKE. It doesn't mean that it should be given great weight 

at this time. 
Mr. MEmuu.. Except to indicate the trend. I have some additional 

information. 
Hours of work, like other working conditions of white-collar em

ployees, have been under constant attack since 1929. I don't say we 
are in a position to say to what degree this cho.nge has taken place. 
Change has taken place on a wide scale. It has undoubtedly changed 
since 1928, but if we can posit that olle fact we might be able to 
get a better idea as to what has taken place. 

Unregulated overtime tends to break down existing work-week 
standards. Bulletin No. 120, of the Women's Bureau, reveals that in 
New York 78.8 percent of those firms interviewed reported overtime 
work. Overtime work is largely uncompensated. 

American business for December 1938 reported a survey among 287 
companies covering their overtime compensation policies. 

By far the most popular plan for compensating for overtime is the supper· 
money plan. Out of 287 companies surveyed, 139 pay supper money and no 
p%tra compensation for overtime. The next llJ.ost widely used plan is no com· 
pensation whatever, 96 companies :8nding it unnecessary to give either supper 
money or any allowance for overtime. 

American Business submitted a table based upon this survey which 
I described as an overtime-compensation table, which I would like 
to submit to the committee. It breaks down in detail the general 
summary which I have just read to you. 

(The table referred to was marked "Exhibit No. 2616," and is in
cluded in the appendix on p. 17428.) 

Mr. MERRILL. The operation of the Fair Labor Standards Act has 
tended to reduce long hours of work and uncompensated overtime. 
There is, of course, no statistical information yet available which 
would show its full effect. 

Mr. MAOINNlS. Where did you obtain those figures' 
Mr. M:Erum.r.. From American Business. It is a publication rather 

widely read among executives. That should be the December 1939 
issue, not December 1938. 

Mr. MAGINNIS. That is information given in the table, which we 
have. Where were the figures obtained! 

Mr. MERRus., Yes, I see, I am quoting to ;you directly from Ameri
can Business which made this survey on Its own account and did 
not give, of course, the information behind that table. I presume 
that the information was submitted in confidence by enterprises or 
firms that had confidence in them. 

Mr. MAGINNIS. My question was I?urely as to the source. 
Mr. M:Erum.r.. The source is Amencan Business. 

CHANGING STATUS OP CLERICAL WORKERS 

Mr. MERRILL. The clerical workers not only do not form It fixed 
class in the sense of fixed numbers, but are far from a fixed class in 
relation tb other sections of ilie population. It is a truism that the 
white-collar workers occupy a mIddle position. In terms of econom
ics, the ~hite-collar worker is very much a part of the workin~ class, 
conformm~ t? every established economic CrIteria which would Justify 
that descrIption. In terms of his social habits o.nd values he is the 
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very backbone of middle-cillss America. One writer estimates the 
American middle class as about 12,500,000 persons of which 9,200,000 
are estimated to be salaried employees. A recent Gallu'p poll, on the 
other hand, reports that about 70 percent of all AmerIcans consider 
themselves a part of the middle class. 

As far as the average white-collar worker is concerned, these doubts 
about his position within society are being resolved daily. The chang
ing economic and social situation more and more exposes him to 
forces steadily depressing his 'position within society and bis share 
of the national income. This IS the outstanding problem before the 
white-collar worker, and it is changing his life and values. Ruptured 
social habits continued high reqwrements, even to items of personal 
appearance, low pay, long hours, and exceptionally larl!"e unemploy
ment confront the white-collar worker with an aggravated problem 
of adjustment. It is not strange that it should be found that 
among the white-collar occupations, illness and physical impairment are rela
tively a more frequent cause of despondency than among laborers. 

THE INTRODUOTION OF THE :MACHINE 

Mr. MEmm.r.. The machine in the office has not been heralded with 
any fanfare because it has always been present to some extent. The 
prmciple of the tyPewriter itself has been known since 1712. Its 
mtenSlve introductlOn, however, has taken place only in recent times. 
The broad economic reasons for this have been noted. As long as it 
results in more economical administration of business enterpnse, it 
will: continue apace. Other factors governing the introduction of 
office machines are very much the same as those of any other type of 
machine. The office machine is a tool which increases the produc
tivity of the worker because it mnltiplies the number of things per
formed by no greater effort. In the case of the office employee, these 
tools are not always strictly analogous to those used by the physical 
worker. Yet, the file and filing cabinet and complicated visual and 
cross-index systems which have been developed are purely memory 
machines. The typewriter is clearly seen to be a writmg machine, as 
is the shorthand machine; calculating machines of all types clearly 
mnltiply the arithmetic process, and so forth. In the words of H. D. 
Hams of the General Motors Corporation, in discussing the office 
machine, "A piece of mechanical equipment is only a means to an 
end." As in the case of the manual worker, the office machine has 
permitted the greater division of labor and consequent standardiza
tion and rationalization. 

The office machine has fully justified itself as an aid in increasing 
productivity. How widely it is used can be shown by an article in 
American Business for March 1940 discussing the problem of costs 
of administration in which the administrative fate of an order for a 
Toledo scale is given. The machines mentioned in this quotation 
have been italicized by us. 

After the order is accepted. it is turned over to a clerk who makes a work 
sheet OD a special form for penoU writing. On tbls form all the details of 
the order are entered and checked tor the billers, who use R01lal typewriter, 
equipped with bUllng type and Ditto carbOnB. The invoice forms consist of the 
original or master. From this are run the following copies: Sales tax copy, 
dupUcate sales tax copy, salesman's advance sheet from which checks are 
drawn (twice a week on Todd check t-OJ'iter), commission voucher for posting 
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to salesman's account, a statistical or cost copy on which Is figured the profit 
or loss on the sale. customer's acknowledgement, branch collection copy (if 
needed). a consignment tracer copy in the event the scale Is delivered from a 
branch or agency consignment stock. There is also a copy for the credit 
department. • • • All these copies are run OD the Ditto machine, near the 
two EUwtt-FiBher bookkeeper., 

In the course of this article, descri~tion is given of "two punches, 
a sorter, and printer in the tabulatmg department are kept busy 
handlin/i a statistical sales analysis job which gives a minute break
down. * * Same department handles pay rolls." Captions 
on illustrations describe bookkeepin~ machines, visible index sys
tems, mailing room rack systems, malling machines, and so forth. 

American Business for February 1938 cites: 
Using multiple-function accounting machines, Individual Towel Co. of Cbi

co.go cuts billing costs. speeds all statement writing, and improves record of 
deliveries at one operation; also uses same machine for pay rolls. 

Grace Coyle in Present Trends in Clerical Occupations reports that 
the Commonwealth Edison Co. puts in 1 room SO girls, classified 
by ''temperament and ability." They are stenographers, typists, and 
dlctaphone operators. When the executive wants to dictate, he tele
phones to the central bureau and a worker adapted to his kind of 
work is sent him. "Exit the private secretary" announces the com
pany, reporting that the plan saves them 15 stenographers. Th ... 
Chicago, Milwaukee & St. Paul Railway states that by introducing 
dictating machines they have increased the amount of work done 
by 20 percent while saving 20 percent in labor cost. The General 
Electric Co., of Schenectady, introduced 650 dictatin~ machines and 
centralized the operators in 1 room. To increase efficiency, 3 tran
scribers are familiar with the work of each executive and thus some 
continuity in the work is secured. What becomes of the displaced 
workers is, of course, not mentioned in the company report. 

The record of office equipment manufacturers, perhaps more 
directly than in any other wayhreveals the growing use of the ma
chine m the modern office. T e number of workers employed in 
the manufacture of business machines is now in excess of 18,000, an 
increase in 2 years of 6,000 workers. Its total volume has been 
steadily growing. The census of manufacturers represented a yearly 
volume in 1937 of $138,071,167 as compared with $9~1.383,910 in 1925. 
The Exchange, monthly publication of the New rork Stock Ex
change, lists In its March 1940 issue a table showing the 1939 divi
dend YIelds of listed common stocks assembled into industrial groups. 
The business and office group was the only group showing a lOO-per
cent payment of cash dividends. This compares with 45.8 percent 
for the automobile industry, 78.1 percent for the chemical industry, 
6S.7 percent for retail merchandising, 40 percent for the booming 
aircraft industry, and 84.6 percent for finance. 

RATE OF INTRODUCTION OF HACHINE8 

Mr. MEmm.r.. Of course, the manufacture of business and office 
equipment is still a young industry. The office machine itself is, in 
a sense still subject to experimental use. Its full potentialities have 
yet to be realized. The electrically driven typewriter, for example, 
may vastly reduce the number of typists. The post-1929 develop-

124491--41--pt.30-----40 
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ments naturally boosted the wider use of office machines as a means 
of reducing costs in time of depression. 

In the periods of relative prosperity since 1929, th~y have been 
used to avoid hiring additional employees. Its increasing use today 
is a warning of its much wider use in the future when it can be 
secured at less cost and on easier terms. 

One of the important factors slowing up the introduction of the 
machine is the fact that reduction in operating costs is, in small enter
r>rises, frequently offset by the loss of use of the capital invested in 
the machine. In manufacturing industries, investment in machines 
is a capital outlay. Generally, however, investment in office machines 
is charged against operating administrative costs. Regardless of the 
account practice used, its net effect is to reduce the amount of income 
going into wages. Yet the working capital embodied in a machine 
can be most important to small bUSinessmen, consequently they con
tent themselves with the simplest and most widely used machines. 

It is primarily because the cost of office machines requires a large 
volume of clerical work to justify the expenditure that only larae
scale employers of white collar labor are using it to an increaSing 
extent. Large volume, of course, is not always the deciding factor. 
In some cases, office machines enable the assembling of information 
which would not otherwise be available except at prohibitive cost. 

In other cases, the machine secures the information more quickly 
though not more cheaply. Where the information itself, or speed 
in securing it, is important in the making of executive decisions, the 
increased operating cost would be justified. 

In these cases the introduction of office machines ·has led to new 
employment. ·It would be quite erroneous, however, to conclude that 
this is or can be the characteristic result. The net effect of machine 
introduction is permanent job displacement. 

The relatively slow introduction of office machines compared with 
the ability to use those now available naturally serves to retard 
abrupt technological changes. Office-equipment manufacturers are 
unlikely to force the development of new machines. The need to 
realize on iJ;lvestme~t in eXIsting plant and equipment is but one 
phase of thIS questIOn. Usually, manufacturers do not introduce 
new types of lI!":,,hines ~n gr~ater number than their ,,?mpetitors, and 
reduce coml?etltJon to Its sunplest form, or they fail to bring out 
new competing machines because existing ones are protected by pat
ents or where certain types of machines have a limited market, the 
venture is deemed too hazardous. A virtual monopoly in many types 
of machines would seem to exist. 

I should like to make it perfectly clear here, Mr. Chairman that 
I don't necessarily consider such monopoly a bad thing. The Dicta
phone Corporation, for example, does not grant credit terms beyond 
30 days and has consistently avoided instaIIment payments of any 
kind. Yet turning in an old typewriter will result in the inunediate 
delivery of a new one which can be paid for on convenient terms. 

One of these days this particular financial knot is going to become 
untied, and it will become simpler for business to effect the capital 
outlay for many types of machines. When that occurs, its effect 
upon the white-collar employee will be to devastate existing standards 
and aggravate all of the existing trends. The result in terms of 
personal lives of the salaried employees thus affected is unpredictable. 
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We have noted that the machine greatly increases the volume of 
production. For example, H. L. Doherty Co. reports that from 
1925 to 1929 its typewriters turned out 144 percent more work while 
salaries increased only 47 percent. 

The 1937 business show In New York displayed a typewriter·computlng·bUl· 
1ng machine that computes an entire invoice in one operation. One stenographer 
can operate the new robotyper, pneumatically operated typewriter controlled 
from a perforated roll, Uke a player-piano, incidental to her other duties and 
a single operator can operate up to four robotJ.pers at one time. 

Hal?hazard measurement of clerical production is giving way to 
scientific measurement. Now, many establishments measure perform
ance on the job, including, for example, the use of typewriter 
devices, cyclometers and others, measuring strokes, errors, time per
formed, number of completed letters, and so forth. 

In the case of otber machines, adaptable controls of some sort 
are usually instituted to enable management to judge relative 
performance. 

John Mitchell, IL management engineer, in an article, Iml?rovement 
in Office Methods, appearin!l in a publica.tion of the AmerIcan Man
agement Association, says, 'Since 1930, the machine manufacturers 
have inIproved their products tremendously. Some of the pioneers 
in scientific management are applying the principles of motion 
economy; and it is probable that during the next 10 y'ear5 radical 
changes will be msde in the method of arranging and utilizing equip
ment in the office." The more careful study of worker performance 
obviously is already leading to many refinements of existing machines. 

MAcmNE DISPLACEMENT 

Mr. MERRILL. While production continues unabated or at increased 
levels, lesding to the use of machine terms sucII as "speed up," "pac
ing," "timing," and so forth, by white-collar workers, the volume of 
wages continues to drop, and unemployment continues to increase. 

Reference to the section on unemployment in the foregoing will 
recall that even a marked increase in reemployment by industry 
would not keep pace with the number of newly trained workers 
yearly produced Iiy our schools in the many thousands. 

In ilie main, workers who are displaced by the machine must 
either secure employment with establIShments which re9.uire their 
existing skills or be retrained. Retraining is an expensIve process 
and reluctance to finance such retraining by the individual, even when 
possible, is increased by the fact that there is no assurance that once 
this occurs there is inImediate likelihood of securing employment. 

While some concerns do retrain their eml?loyees (or, rather, those 
of them retained to operate the machines) the resnlt of machine 
displacement is generallYlermanent. There are no figures available 
to mdicate the number 0 workers affected by this process. Union 
statistics merely indicate that it is substantially larger than it was 
yesterday, and affecting an increasing number of categories of 
employees. 

In the work Shifting Occupations, by Louis Dublin of the 
Metropolitan Life Insurance Co., bookkeepers were noted as among 
the occupations showing a low proportion of constancy. This is at
tributed to low wages and youth of the employees, but the inci
dence of the machine must also be included. It was noted here that 
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39.2 percent of those engaged in clerical occupations shifted to manu· 
facturing, operatives, skilled building and other trades, laborers, 
agriculture, railroad employees, in just about that order. 

Dr. ANDERSON. What is the date of the study to which you have 
just referred i 

Mr. MERRILL. I regret, Dr. Anderson, that I do not happen to 
recall that, but there IS a very careful abstract of the volume in my 
office, and I would be glad to send it to you. 

Dr. ANDERSON. As far as I know, it is the only study available, 
and ill was fairly well dated, so that even if this were true when 
this study was made-- . 

Mr. MERRILL (interposing). It might be out of date, that is right. 
I am sorry I cannot provide that information. 

EFFECT ON SKlLLED WORKERS 

Mr. MEmuu. The increasing use of machines is leading both to 
a demand for employees with fewer skills and attainments, while the 
very specialization the machine makes I?ossible is resulting in It re
quirement for more skilled workers WIthin these narrowing cate
gories. Clerical work generally has required a knowledge of Iiusi
ness practice, reliability, honesty, tact, neatness, and such skills as 
shorthand, tyPing, knowledge of bookkeeping, as well as in some 
categories traming of a. kind usually characterlZed as ''professional.'' 
It can be argued, of course, that a bookkeeper remains a bookkeeper 
eve,n though the accounting process is accomplished through It ma
chine under his direction. But the use of the machine places a 
premium on mechanical aptitude in its operation, ability to main
tain sustained attention, and so forth. These qualities are not 'l.uickly 
developed. The machine process, therefore, leads to a divislOn of 
the tasks to be accomplished with especial responsibility placed upon 
the worker who is required to interpret the result. The use of the 
machine tends to freeze skills and limit advancement, or reduces 
such advancement to fewer categories of employment. 

John Mitchell says, ''the department heads were unwilling to 
weaken their particular units by passin~ good workers to other 
departments; consequently when asked IOI' a good worker they 
invariably passed the poorest one along." 

PROMOTION POLICIES 

Advancement and development of new skills are retarded not only 
by the fact that the use of the machine requires fewer skills of the 
employee, but that it consequently reduce9 educational requirements 
a.nd results in inadequate preparation for the filling of vacancies in 
the higher categories. A small percentage of clerical work still 
opens the door to higher paying positions, but the levels to which 
.hey can rise are becoming more fixed with every turn and twist of 
.he business cycle. 

F. G. Nichols reports in "A New Conception of Office Practice" 
that 88 per~ent of office managers 'l.uestion~d said th!,t. they preferred 
clerical assIstants who could not rIse to hIgher posltlOns. The con
verse to this is that when employees show a special aptitude in 
lowe~-paid positions, particularly III machine operation, there is a 
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reluctance to promote them! and no extra. fina.ncia.l consideration is 
given foI' this discrimina.tIOn in promotions. Advancement and 
regular promotion has alwa.ys been haphazard and is becoming less 
possible with the increasingly'routine na.ture of employment due to 
the increase of machines. 

The CHAIRMAN. Who is F, G. Nichols! 
Mr. MEmuu.. Mr. F, G. Nichols is not an authority on this ques

tion. He has done considerable resea.rch in the field. His work is 
generally quoted in this connection. There has been so little Gov
ernment study into this question, there &re so few Government fig
ures a.vailable, that naturally independent researchers who have 
worked in the field must be drawn on rather hea.vily. Tha.t is why 
I quoted rather widely from American Business a.nd other publica.
tions of this sort, beca.use other informa.tion more scientifically pre
pa.red and which can be a.uthentica.ted is just simply not a.va.ila.ble. 

The CHAmMAN. When did he write this! 
Mr. MEmuu.. This I believe was written in the early years of the 

depression; tha.t would be some time in the thirties. 
I feel tha.t a.nything Mr. Nichols might ha.ve sa.id in this respect 

is substantially supported by statements of John Mitchell, and of 
others, a.nd all of his writings from which I ha.ve quoted a.re recent 
a.nd ha.ve been published within the last 6 months or a. yea.r. 

Mr. Pnu:. Your own experience, you ha.ve seen around Moody's, 
tha.t is reasonably true &round the larger organizations-not neces
sarily Moody's. 

Mr. MEmm.r.. I was dra.wing a.ttention to a. condition. I would say 
that when you break a. person m on a machine, there is a. considerable 
investment. To retrain a person or get a new person to run that 
machine is going to cost you some money. And some firms make 
careful allocations as to what promotions a.re going to cost tomorrow. 
Others do not, with the result, particularly where there is careless 
management, that there is a. tendency to keep these people in these 
positions regardless of their ability. 

The CHAIlIlIJAN. The statement which attracted my attention was 
the first one you quoted, namely, that "8 percent of office managers 
whom we, or whom somebody interviewed, sa.id they preferred cleri
cal assistsnts who could not rise to higher positions." 

In other words, this testimony is, for wliat it may be worth, that 
the office manager when he seeks a person to operate a machine, wants 
one whose capacity is not a.ny greater than tha.t. 

Mr. MElum.L. I would say thIS, and in further explanation of it, 
that if I were an office manager and I had to retrain a machine oper
ator every year, in my department-or a large number of them-I 
think I would rather give up the job, because I don't think you can 
get production out on that basis. 

I am merely pointing to this fact; it is a very rea.l problem-how 
to take care of It is agam a different question. 

Of course, the union has made proposals of its own to individual 
employers. We are putting forward no panaceas, but where as in 
the past this was not an established conditIOn, it is true today. It is 
/!Towing, and there are sound business practices which justify it. 
There is no use avoiding the fact that it costs money to train machine 
operators. I know that one employer with whom I discussed this 
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question, who was my particular employer, told me this when I 
wanted to leave. I was offered more money, and he sat down and we 
figured out that after all, I was a trained employee. What was the 
cost of breaking me into their particular system ¥ It ran a little over 
$1500 and he said, "That is what I am losing when you leave. You 
ca~ take any raise up to that amount for the next year, and it would 
be all right with me." 

I mean, he knew exactly what he was dealing with. He knew the 
cost of actually breaking In someone, a new employee on that job. 

(Discussion off the record.) 
1>r. ANDEIISON. Mr. MerriIl, isn't it well to point out, too, the other 

fact that clericallabor in the earlier stages of its use, say in the early 
years of the century, was frequently looked upon as a form of work in 
which a person could begin and then rise through the ranks to some
thin hi ,her' 
~. ?:f"""rr.T. That is right. 
Dr. ANDElISON. And yet you point out now that with the investment 

in the worker, with the level of proficiency required, with the mecha
nization and the load placed upon clencal service, we have what 
amounts to a definite occupational skill, and management seeks to 
keel' it that way. . 

Mr. MEmm.L. That is right. 
And in further explanation of it, I have tried to point out that 

you cannot say, "Well, management is a big meanie, they don't pro
mote people with ability." It is sound business practice that compels 
this, and the difficulties of prior notions on the part of white-collar 
employees to secure exceptions of their situations, and the idea that 
they are going to become president, just has to give way to the 
practical necessities. 

You have to, generally speaking, operate your office within a rea
sonable figure commensurate with the volume of business generally 
done. If it were merely that we are saying that management is a 
meanie, a great, big meanie, and now, let's all be good people about 
this, the situation would be different. But it can't be solved that 
simply. It is a definite social problem, in my opinion. 

Un the other hand, there is a greater tendency to salary standardi
zation, since I?"rformance is susceptible to the same measurements. 
To offset this In part is the comparatively recent introduction of the 
bonus and piece-work system in certain types of employment . 
. No est~ate can be.ventured of the extent of the human problem 
mvolved m technologlCal change. As yet, very few concerns main
tain statistics that are useful for anything but determining their 
own immediate administrative requirements. The Federal and State 
Governments have only in recent years made an effort to compile 
statistics relating to white-collar employment. It has been noted 
that the m,,:chine serves to aggravate all existing trends bearing 
down on whIte-collar employment. That these trends, including the 
wider use of the machine, are having cruel effects is to be expected. 
In this respect the white-collar worker is following in the path 
hundreds of thousands of manual workers have had to travel. Con
ditions of work, hours, salaries, standing in the community, security 
of employment, conditions of health, are being chan~ for every 
white-collar worker, young and old. They are being changed partly 
in tenus of the machine innovation, and partly in tenus of other 
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factors. All of them hang like the sword of Damocles, threatening 
to sever the established familiar habits of conduct. The machine is 
only one of the guns hammering away at the social fortifications of 
the white-collar workers. That these fortifications should crumble is 
to be expected. That there shonld be casualties is now taken for 
granted. That these casualties should increase in number from year 
to year has become familiar. What cannot be known is which gun 
is causing the greatest damage at any particular time. For the 
worker slain on the field of economic battle, description of the type of 
bullet which laid him low can be for him a question purely academic 
and about which he can hardly testify. 

The trade-unions and professional associations of the white-collar 
salaried employees have not resisted the introduction of the machine. 
They have bent their efforts to increasing their stren,gth in order 
to make certain that its introduction would follow an oraerly process 
with appropriate consideration for the human problem mvolved. 
The active discouragement of business management to the or~aniza
tion of their employees into self-governing unions has militated 
against their ability to insure that in given establishments this prob
lem will be dealt with in fairness and equity. While it is the stated 
public policy of the United States to encourage membership in such 
organizations, this has not been accompanied by vigorous application 
of existing laws. 

PUBLIC POLICY AND BUSINESS PRACTICE 

Mr. MEruuLI.. The United Office and Professional Workers of 
America still has pending with the labor boards of the States and 
the N ation char~ covering discriminatory discharges and petitions 
for elections which are more than 2 years old. Other electionl!/. such 
as one held covering the employees in the New York district omce of 
the Metropolitan Life Insurance Co., have been abrogated for all 
practical purposes by long-drawn-out litigation. 

The direct intervention of white-collar unions is taking place on 
an as yet limited scale and represents only a beginning in this 
respect. Employers under contract with local unions of the United 
Office and Professional Workers of America have, during the course 
of those contracts, introduced new machines. Machine introduction, 
however, has not been accompanied by the increased speed-up, though 
production itself has naturally improved. Employees displaced by 
machines were discharged on a graduated basis, usually after pay
ment of a dismissal wage, while the union, because it follows em
ployees from job to job and is not confined to a single establishment, 
was able to make provision for their employment. The interven
tion of the union has served to preserve all of the beneficial features 
of the introduction of the machine, while mitigating or providing 
against its ill effects. . 

The regularizing function of the union has led in frequent cases 
to the increase of wages for the remaining employees and not reduc
tion of wages, whicli is the standard accompaniment in nonunion 
establishments. This has been due not to a policy of fosterin~ this 
development by the United States Government, but to the initlative 
of the employees in question. Inadequate appropriation for the 
enforcement of even eXIsting legal safeguards naturally leads to gov-
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ernmental indifference. The- social role of the union is consequently 
limited to the size of its membership. Of course, this is the intent 
of employers, who, defeated in the field of argument and social policy 
as stated by Congress, are nevertheless able to have their own way 
in the field of social practice. The white-collar unions naturally 
propose to remedy this defect. 

Discrimination against white-collar labor in many pieces of social 
legislation is taken for granted. Unemployment, for example, due 
to the introduction of the machine and other causes, is ~ater among 
white-collar workers than any section of the populatlOn, yet their 
inclusion in the Social Security Act is only partIal and a right which 
has to be constantly guarded against the encroachments of those who 
would narrow its applicability. Administrative procedures are slow 
and can be changed only at great expense after frequent representa
tion and so forth. 

The efforts of the United Office and Professional Workers of 
America to secure inclusion in the Social Security Act of employees 
of nonprofit social agencies has not been successful, though it did se
cure the inclusion of bank employees after much expense and effort. 
Salaried employees are exposed to the same social hazards as bank 
employees or other groups of white-collar workers. Nevertheless, 
despite our efforts they are denied the benefits of the act. An em
ployee of a bank displaced as a result of machine introduction can 
secure unemployment insurance. An employee of a social agency, 
perhaps working in the same building, displaced as a result of 
machine introduction, cannot secure unemployment insurance. The 
social logic is not clear to the United Office and Professional Workers 
of America. Yet much of its time and income will have to be 
devoted to overcoming this lapse of the United States Government. 

The relatively poor 6argaining position of the white-collar employee 
in the labor market is clear from all the facts ~ven. Yet, an act 
designed to improve that position, such as the FaIr Labor Standards 
Act! is one whose applicaliility to white-collar employees is in hourly 
dOUbt, and only preserved because of the unremItting efforts of the 
white-collar unions and the Congress of Industrial Organizations. 

The exposed position of the white-collar employees in our economy 
is clear to all. Yet slashes of W. P. A. are directed more against 
projects aiding these workers than any section of the working popu
lation. The pleas of the white-collar unions are ignored, and their 
representatives constantly insulted by major and minor adminis
trators. 

The white-collar employee in the United States today is penalized 
by governmental and business practice for a position in society he 
may once have enjoyed but which is no longer his. His right to be
long to a union is under constant attack. His organizations are pub
liclr, crucified by a congressional committee in Washington one day, 
while in Albany on the next the New York State Senate passes a 
measure barring bank employees from the State Labor Relations Act. 
This bill was defeated in the assembly only after an intensive cam
paign by the Bank and Brokerage Employees Union, a local of the 
U.O.P.W.A. 

The white-collar unions today are occupied with problems which are 
properly within the jurisdiction of the United States Government. 
They may be compared to a volunteer fire brigade which is trying to 
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do a job for which a specialized, trained fire-fighting force, with 
modern tools, is available, but which has not yet decided whether it 
is proper to put the fire out. 

The social policy of the United States is in all its implications 
progressive and liberal. Its social practice is as little of this as it 
can get away with, and it does not meet the needs of the white
collar workers in this country. The gx:owing introduction of the 
office machine, unless modified in the hght of the foreaoing consid
erations, spells the opening for white-collar workers of a period of 
great chaos in standards of living, standards of work, job opportuni
ties, and all of the thin~ which represent the ordinary aspirations 
of the ordinary citizen or the United States of America. 

For its part, the United Office and Professional Workers of America 
sees its responsibility, as a representative organization of white
collar workers, of expanding its own strength and that of all or~an
ized labor; of fighting for its own legislation and the generallegIsla
tive program of the C. I. 0.; of lending its main efforts to securing 
greater expansion of productIOn and purchasing power among white
collar workers and the whole people. The orderly I?rocesses of social 
adjustment cannot be accomplished without the umon occuPying its 
appropriate place as a natural and democratic effort with which every 
white-collar employee should be associated, to which "very employer 
should accommodate himself, and whose voice, as the voice of people 
working for a living and speaking together and with authenticity and 
sincerity by speaking for themselves, should secure the profound re
spect and attention of all our divisions of government. In this re
spect, the United Office and Professional Workers of America will 
be enabled to dischar~ in its field what the Congress of Industrial 
Organizations is striVlng to discharge in all industry in the interests 
of the United States and its people. 

The c...mMAN. What modification did you have in mind when you 
said "The growing introduction of the office machine, unless modified 
in the light of the foregoing considerations, spells the opening for 
white-collar workers of a period of great chaos," and so forth i 

Mr. Mmuut.L. Well, as I said at the opening of my testimony, 
Senator, I had no panacea. I was hoping that this committee might 
come forward with one. 

The CHAIRMAN. Well, that is a good enough word to tack on to any 
suggestion, of course. 

Mr. MmuuLI. Well, I agree, but apart from any facetiousness, I 
l-eally don't know at the moment just what controls could probably 
be instituted. For one thing, it is quite certain that all sOClal legis
lation which is affecting the workers generally in the United States 
t'ertainly must be allowed to apply to white-collar workers. 

Mr. LUBIN. Do you feel that the growth-well, I take it from your 
testimony that the growth of the trade-union organization and collec
tive bargaining would at least make it· possible for those who are 
affected by the machines, to take part in the formulation of policies 
which will hurt or protect against the encroachment of the machine. 

Mr. MERRILL. Yes; very definitely. Of course, I am a specialized 
witness; I am not going to say anything but that I think everybody 
should Join the union. As a matter of fact, it is very difficult for an 
employer to use an experimental machine, to know exactly how it is 
going to work out, and the counsel of the union has made certain 
that this thing is going to follow some orderly process. 
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Now no employer likes to discharge an employee for machine dis
placem:mt or for any other reason, generally speaking. If the union 
can counsel with the employer as to j~st how it should be int~oduced, 
its rate, the types of machmes, and grve us .. chance to find lObs for 
these other peo]?le, we could allow tbese machines to be introduced 
without any serIOUS effects from our standpoint. 

We want the concerns, particularly those concerns that are con
tractually related with us; to be profitable concerns. We want them 
to make more money so mat they can p .. y our workers more wages, 
and, generally speaking, we are naturally more inclined to support a 
unionized firm than .. nonunionized firm. 

With that modific .. tion, I would say that we have found that the 
union has served splendidly as .. means of making cert .. in that the 
human aspects of this problem .. re properly satisfied, and what c .. n 
be done is done. 

The ClIAmMAN. Well, I come ba.ck now to that question I asked 
you when you were rea.ding your introduction. You remember I 
referred to this sentence: 

Not only are employment opportunities narrowing. but tbey could never have 
kept pace with the hundreds of thousands being graduated from the some 
schools and colleges every year. 

Do you think that you have subst .. ntiated that in this paper-that 
conclusion ¥ 

Mr. Mmuux.L. To Il,ly satisfaction. 
The ClIAmMAN. Well, of course . 

. Mr. MEmu:r.L. But 1--

UNEMPLOYMENT-SECUI..AR OR TEOHNOLQGICAL 

The CHAIRMAN • You see, the reason I ask that question is this
before you answer me. You see, the contention is made to us that 
unemployment is not so much the result of the machine as it is .. n 
aspect of the depression. The contention is made that machines ac
tu .. lly create more opportunities for jobs, and that removing the 
depression will remove the whole unemployment problem. 

Mr. MEmu:r.L. Well you see, I can go along with that part way, as 
it a.1fects my field. i' cannot discuss the broad question as it might 
affect the steel industry or any other industry. 

Generally, as it affects white-collar employment, there is no doubt 
that white-collar unemployment is an aspect of the depression in the 
following sense: Business generally over the years developed a large 
oversized clerical force, and it is ordinary business horse sense to 
reduce the cost of that operation. Now, along comes the depression. 
It says, "You are either going to find ways of increasing the profita
bility of your enterprise, or you are not goinp to be able to show the 
same profitable return to your stockholders.' 

So they look at this problem, which has not been solved. They 
start to find one method or another to reduce that cost. They insti
tute a process which will not stop necessarily with immediate solu
tions of the depression in its larger sense. In other words, you might 
be able to find a solution for the depression and still not be able to 
overcome this particular problem, and that is, that industry and com
merce in this country produced as the result of its own intensive 
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development a clerical group which is greater in size than its needs 
at the moment, or its apparent needs in the future. 

Now, then along comes the machine. It is true, as I can see it, in 
my everyday life, that certain types of machines in the office field do 
produce new employment. But, generally speaking, this is not the 
result. For example~ a business firm in business for 50 years, with 
an established clientele and customers which it is going to service in 
one way or another, expensively or inexpensively, has a volume of 
correspondence with those customers; say it runs to 1,000 letters a 
day. If a machine exists, either the Stenotype machine, which you 
see here, or a dictaphone machine, which can lDCNlase the productivity 
of the workers employed, they are going to do it. Bu\ generally 
speaking, that is the kind of problem that industry or usiness is 
trying to solve. It is not ouly getting additional information that 
enables accurate executive decisions, resUlting in greater profitability, 
but it is also trying to overcome that problem of excessIve adminis
trative costs. 

The CHAIRMAN. Yes; but what you are telling us is this, as I gather 
it: that the future does not hold a possibility for employing ill. the 
machines and all the clerical workers that are being turned out. 

Mr. ME'u!Ul. At the same timet 
The CH,mY'N. Yes. 
Mr. MERRU.T. No; I don't think so. I don't see how it is possible. 

For example, you take this radio-typing machine---
The CH,mYAN (interposing). That is what you are telling us; 

that is exactly your conclusion t 
Mr. MERRUJ .. That is right. That is exactly my conclusion. Con

sider this robot typewriter and' the other machines that are being 
experimented witli DY I. B. M. and Burroughs and all these other 
companies. They don't know exactly what IS going on. How can 
they' Business has not yet decided. It is making experimental uses 
of these machines. For example, it may be practical to introduce 
a patent which is known today; that is, radio-operated typewriters. 
You can set up in a room 100 typewriters and have a centrally con
trolled point from which you can control every indentation of that 
typewriter. That is a fact· it is a scientific fact established. There 
is no practical use of that b.;ing made at the momen'1 but some day 
your business, in solving or dealing with its problems, IS going to find 
a practical use for it. 

:At the moment everything the radio-operated typewriter can give 
you, the I. B. M. electrically operated machine can give you more 
Cheaply, or in conjunction with existing processes. But that is a 
:fact. 

The CHAIRMAN. Of coursel the answer to that is-
Mr. MERRlLL (interposing»; At the moment---
The CHAIRMAN. That every technological advance of that kind in 

the past has been accompanied by such an increased demand for the 
product there have been opportunities for the employment of all 
who came up seeking the employment. 

Mr. MFRRUJ. Well, perhaps in the industry which manufactures it. 
The CHAlltMAN. Well, for instance, let's get all the way back to 

the invention of the linotype machine. When the linotype machine 
first appeared, it was assumed that it would result in displacing 
printers. Well, it did displace a particular kind of printer, the old 
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hand type setter. If he didD.'t learn to use of the linotype, why, he 
graduaJly passed out of the picture except for job work or advertising 
copy and the like. But the invention of that linotype machine made 
it so much easier to turn out printed copy that a vastly increased out
put was the result. 

We have on the newsstands, magazines in much greater number 
than we had 25 or 30 years ago, or perhaps even 10 years ago; isn't 
that correct 1 

Mr. MEruuLL. GeneraJly speaking, of course; that is manifestly 
correct. 

The CHAIRMAN. In other words, this I!erfectly remarkable machine 
which was so extraordinary at the time It was brought in that people 
commonly said, "Why, the machine almost thinks I"-it is no com
parison at all with this radio-operated and controlled. typewriter 
device of which you speak. But the one, as we look back, actually 
did not have the result of decreasing jobs. 

Now, are we to look forward and say that inventions of this kind 
in the future will not follow the pattern which we have seen in the 
past, but will displace workers and there will not be an opportunity 
to emplo:)' all of those who are graduated from schools and who are 
being tramed for clerical jobs 1 -

Mr. MEmuu. I hO'pe I have made it clear that it is the contention 
of the statement which I read, that these machines are not in them
selves bad--

The CHAIRMAN (interposinl$). Oh, no, I understand that. 
Mr. MEruuLL. But that theIr benefits must be controlled with the 

maximum intelligence. I think that your general conclusions might 
be 10gica.Jly sound, except that the facts are not; that we are faced 
with the concrete--

The CHAIRMAN (interposing). Now, don't impute any conclusions 
to me I I am asking you a question. I am outlining the points of 
view which you have expressed, and I am trying to get your conclu
sions. I will conceal my own for the present. 

Mr. MERRILL. My conclusion as to the effects of office machines
commentin~ generally on the use of the machines, of course--is that 
modem ciVilization, as we know it, would not be possible without 
machine-method production. If the administrative processes are 
affected as well, of course, it should be produced. To deny that 
would be to be willing to insert ancient ignorance in the place of 
our modern intelligence. 

The CHAIRMAN. And, of course, everybody who discusses that 
question is sometime or another accused of wanting to reestablish 
ancient ignorance, which, of course, is not the purpose of persons 
like yourself. 

Mr. MEruuLL. Well, I would say that the Luddites, who destroyed 
the first machines which appeared in England, are presumed to have 
continued right up to the 'present time in ever-growing numbers. 
But that is not true. I thmk there is a great understanding, not 
only on the part of the white-collar worker generally but of the 
American peo'ple, of the importance of the machine to our economic 
and political mstitutions. 

I think there is also great need for the intelligent inquiry as to 
how it can be controlled_ For example, I think it is marked stupidity 
on the part of certain enterprises to shunt aside the possibility of 
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securing in an orderly way the contribution of their employees on this 
and like questions. I agree with the general conclusion that in our 
field particularly the machine ,is at this time one of the incidental 
factors. But an incidental factor directly combined with another 
aspect of the question, the general effect of the depression can be 
social dynamite. We can say this because it is changing every day 
under our own eyes, and I can cite instance upon instance out of my 
own personal experience, of ti,e fundamental change it has worked 
in the lives and thinking of white-collar workers in the cities of tIte 
United States. That change in their ideas-the way they go on, 
their standing in their community, the respect of theIr fellow men, 
tIte commendation of tIteir employer-these are important things to 
Americans, yesterday and today, and the maclIine very definitely, as 
one of ti,e implements causing this result, must be considered in its 
proper relationship. 

But ti,e broad social factor which it is bearing upon is, in my 
opinion, outside the scope of any particular enterprise and is part 
of the general social policy of tIte United States, which I do not 
tItink business enterprIse follows closely enough in its own interest 
and in the interest of the whole country. 

FUTILE PROSPEOI'S FOR EHPLOYKENT 

The CEAIRlIfAN. Still what is your answer to the question, whether, 
looking in the future, the machine will or will not produce more jobs Y 

Mr. MEruur.r.. Whether the machine is capable of ~roducing more 
jobs Y I am unable to prophesy whether it will or will not. 

The CHAIRMAN. No; but you did, you did prophesy. That is 
where I am trying to pursue. You said, "Not only are employment 
opportunities narrowing, but they could never have kept pace with 
the hundreds of thousands being graduated from American scltools 
and colleges every year." 

Now, if I understood that sentence of yours, it is a statement to the 
effect that no matter what happens, depression or no depression, job 
opportunities never have kept pace with the hundreds of thousands 
who are being graduated from the schools. Now, is that what you 
meant to say! 

Mr. MEmin.r... I think so, Senator, for the following reasons, as I 
have tried to make clear before--

The C~'lAN (interposing). Well, now, what are you doing-are 
you are makmg a prophecy now! 

Mr. 1IfEInuu: No, I am not making a prophecy; I am making a 
general statement. 

The C!u.nwAN. All right. 
Mr· M~ .. Wh~n it comes to prophecies, that is saying that at a 

specIfic tI.II!e, tIllS wIll.happen or may happen. The number of job 
opportUll1tI~s today-are they likely to be curtailed Y 

I have. trIe~ t? show !hat business will likely reduce the number 
!,f th!,se Jobs m Its own mterest, and I think that American business 
IS gomg to operate just as efficiently as, say, British business, which 
manages to get along very nicely WIth an administrative force repre
s!,nting only s0II!e 12 perce..,t !,f the total gainfully employed popula
tIon. Yet m thiS country It IS close to 18 percent or close to 17 per
cent. 
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The CHAIRMAN. But there may be more business. 
Mr. M;wmu.T. There may be more businessl but ~t is ~likely, in 

my opinion, that the increased volume of th,S busmess will not be 
taken care of by the increasing use of machines in a~aptationl ra~ion
alizationJ and generally a more orderly way of domg your busmess 
than under the present form. 

The CHAIRMAN. In other words, in looking forward, you have given 
to us as your considered opinion that you cannot conceive of a suf
ficient increase in business to provide jobs for all of those who are 
being trained and educated to work, because of the machine' 

Mr. MEmm.L. I think that the machine is one of the most important 
factors' that is correct. 

The c;;;,JB.JlIAN. Well, what other factor is there! 
Mr. MElUnLI •• What other factor is there' Well, it depends upon 

the quality of the training itself. We do note a trend of reduced 
educational requirements, although they are still high. There is a 
tendency to water it down. That might be a factor, too. People 
might be willing to go into other occupations and shift to them much 
more easily than they do now. 

We have noted the tendency that when people are trained as office 
workers they will go to almost any length to avoid going into- some 
manual occupation, because of the respectable inference mvolved in 
white-collar occupation_ 

The CHAmlllAN. In other words, the machine is tending to com
pletely displace the white-collar worker in business offices f 

-Mr. MEmuu. No; Senator, I don't go quite that far. I would say 
that there is an implication present. I wouldn't say that that tend
ency has already manifested itself, but the implication within the 
lOgIC of the premise we have established, that is, including the 'fac
tors we know, is very definitely there. 

At the moment, I wouldn't go beyond saying that it is an implica
tion. I wouldn't say that that tendency has manifested itself beyond 
the degree to which I have testified. 

Dr. ANDERSON. Mr. Merrill, pursuing the topic from a slightly dif
ferent anff,le, in the morning's testimony Mr. Watson had a section 
ontitled, 'More machines, more employment_" He offered evidence 
from the census indicating that in the 1930 census we had a certain 
increase in number of gamfully employed per population, in a 45-
year sl?an, from 1890 onward, but that in the 40-year span, the number 
reportmg clerical employment had increased enormously above that. 
The first was a 7-percent increase, the latter is It 370-percent increase. 

Now, I should like to offer a littiepiece of evidence from that 
occupational trends book referred to by Dr. Kreps on the opening day 
of the testimony, which Dr. Davidson and I are now publishing, 
which bears upon the topic you and the Senator have been discussing. 
I have before me a display of percentage increases and numerical 
increases in the clerical workers. We have cleared them from the 
census so we have just clerical workers and no trade workers, from 
1910 to and including 1930. In the decade 1910 to 1920 there were 
added to the labor force 1,319,000 clerical workers. In the decade 
1920 to 1930 there were added to the labor force 879,000. In the 
first decade noted, clerical workers increased in the labor force by 
80 percent. In the second decade noted, they increased only by 29 
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percent. Their numerical increase had fallen off decidedly; their 
percentage increase had fallen off very markedly. 

When we projected the thing·into 1940, we found a still further 
decrease in the number of persons, a decrease in the rate of growth 
of the number of persons offering themselves as clerical workers. 

Mr. LUBIN. How do you define clerical workers there ¥ 
Dr. ANDERBON. In this particular instance we took the classifica

tions of the census and broke them into the following groups: book
keepers; cashiers and accountants; general office clerks; messenger, 
errand, and office boys and girls; stenographers and typists. For that 
population, which covers pretty definitely the clerical group so far 
as we can separate them in the census, that was the trend. I want 
to ask, then with that thought in mind, and with that material 
before you, tilis question: Can white-collar employment as indicated 
by this segregation of clerical workers absorb displaced workers from 
other parts of the economy or new entrants to the field of labor in the 
immediate future Y 

Mr. MEmm.r. I would say, categorically, no. 
Dr. ANDERSON. In other words, despite the usual increase in the 

number of clerks as compared with the rest of the gainful workers of 
the Nation, the categories of gainful workers, you can't conceive that 
white-collar opportunities are the place to go Y 

Mr. MERruu. I would say not only despite it, but because of it. 
Dr. ANDERSON. What do you mean by that' . 
Mr. ME!mn.L. The mere fact that they have already increased to 

this large extent militates against their ability to absorb any addi
tional employees. 

Dr. ANDERBON. So the white-collar labor force is adequate to meet 
any employment demands that are now available or in immediate 
propspecti 

Mr. MERRUJ, I would say yes. 
Mr. MAGINNlB. Mr. Merrill, in the light of the last page of your 

statement, "The white-collar unions are ignored and their represen
tatives constantly insulted my major and minor administrators," 
what )'OU you mean by "administrators"! . 

Mr. MERRILL. I mean administratol·s of W. P. A. We have had a 
great deal of difficulty about it. Of course the Senator corrected 
me before, and I don't know whether he wants me to go into this. 

The CHAlRHAN. I really think that is just a matter of opinion. 
Mr. MERm,T, Of course it is. 
The CHAlRHAN. Unless we had W. P. A. administrators here to 

speak for themselves I think it is a little beyond our function, as a 
matter of fact. I noted that statement but I didn't think it was 
worth bringing up. 

Mr. MERBU,T. I think you anticipated it. 

UNION CONTRACTS AND TECHNOLOGICAL CHANGE 

Dr. ANDERSON. Mr. Merrill, in your union procedure, in the con
tractual relationships with employers, what use has been made of any 
clauses in contracts with respect to technology I . 

Mr. MERRILL. We have never embodied it ill any clause. We have 
a general governing clause that any dispute arising in the course of 
employment shall be a subject of negotiation and discussion, and 
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these matters have been taken up under that clause. The manage
ment usuall~ notifies: "We want to introduce new machines in a 
department, , and we discuss it with the union representatives of the 
employees in the establishment and take that problem up. That has 
been taken up just in the same manner as employer-employee rela
tionships of the contract. We have never required a specific clause 
in order to guarantee that we would be permitted to discuss the ques
tion. I beheve I am familiar with all the contracts signed by our 
local organizations, and the only case I know of that we ever had a 
clause specifically referring to the machine was when a small em
ployer sought to introduce' machines in order to fi~ht the union. 
They were organized and ready to sign a contract With us, and we 
did insist upon a clause governing the machine, but this was not 
introduced as a matter of business practice; it was introduced as a 
matter of employer-employee relationship. 

Dr. ANDERSON. Did you include a clause in the contract with re
spect to the relation of the machine ¥ 

Mr. MERRUJ .. Yes. This was a rather harsh clause, and I be~ you 
to remember the unusual circumstances involved. In this partICular 
case the employer agreed that despite the fact that he had purchased 
these machines, obVIously with the intent of displacing a number of 
workers, nevertheless he would guarantee that no employee would be 
discharged as a result of machme displacement for the life of the 
contract. 

Dr. ANDERSON. Does your organization intend to proceed with that 
kind of contractual relationship i 

Mr. MEmm.L. No; we feel that the general clause providing for 
discussion of all matters is quite sufficient. 

Dr. ANDERSON. You have touched upon the condition of married 
workers in the clerical field. Do you have anything in your con
tracts covering the matter of marital status of workers or changing 
marital status and its effect upon employment i 

Mr. MEmm.L. Why, I would say no, except that in no firm where 
the union has a contract has anyone been permitted, to my knowl
edge, to be dischar~ because they married. If it were to happen, 
if there were objection, perhaps for practical reasons (I cannot pos
sibly envision the circumstances that would justify it, but I have 
come across strange things in the past, perhaps it would occur in the 
future), we could discuss that perhaps m the case of that individual 
worker or the category. 

Dr. ANDERSON. Do you find any attitude on the part of the man
agement generally or in sp:cific instances with respect to marital 
status of workers in whICh married women are not regarded 
favorablyi 

Mr. M>:ruuLL. I would say that once was the prevailing attitude. 
They didn't want married women around, they should be supported 
by their husbands and not be in offices anyhow, they should occupy 
themselves more with their homes, and that sort of thing but I 
think that is changing. It is changing for two reasons, one 'r think 
that the employee who is married is usually a more consistently 
efficient worker. I couldn't vouch for statistics for this, but I think 
that in ordinary conversations this is generally accepted; the other, 
which is a very important reason, is that it is becoming more and 
more important for women who are capable of adding to the family 
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income to do so. With the vast majority of people in the low-income 
brackets in clerical work, obviously the need for additional income 
exists. If they can go out ~d get it, it helps to solve a practical 
problem, because if it is merely supplementing income already avail
able, the pressure to provide a higher le.vel of income, as would be 
the case with a single wage earner who has to support a family, 
doesn't become so great. 

Dr. ANDERsoN. You offer that as a piece of supporting evidence 
with respect to the reason for reducing wages of clerical workers! 

Mr. MERRILL. WhY'les, I think so--well I wouldn't say this was 
one of the reasons. would say that in the process of lowering 
w~s, they have taken advantage of this factor as being an effective 
cushion. 

Dr. ANDERSON. And despite wide unemployment you find that 
management is not pressured to remove its married workers' 

Mr. MEmuu.. Well, I think that, as I said before, management is 
not only not bein~ pressured, but would resist it to a much greater 
degt"!'e than it did in the. past, because better home adjustment, 
which is truer of married than unmarried people, results in a better 
degree of efficienc~, more persistent, more sustained, and in office 
employment I can t tell you how important a factor this is. If an 
employee., upon whom you cannot always check up, is consistently 
efficient for 99 days out of 100, and then one day goes awfully bad 
on you it can lose you an awful lot of money and can mess u,ll an 
awful lot of important work. This question of sustained effiClency 
is so important to management that I think they just naturally give 
way. 

Mr. PIKE. I would like to ask your opinion, Mr. Merrill, on one 
effect that I don't think you brought out, and that is the effect of 
going into the office as part of a line of promotion. You used to 
go in at the shop or at the office to learn the business. Now, in a 
fair size business you go into the shop and in a year or so you end 
up tightening a nut and you haven't learned much about the business. 
More recently you go mto the office, let's say, of a large bank or 
lar~ organizatIon and you get to pounding a comptometer and you 
don t learn much aboUt the business there. I think industry in 
general has ~ot its line of promotion almost unconsciously without 
looking for It, and I wonder if you have ever broken up in both 
places by the mtroduction of the ·transmission belt system, the pro
duction system, a method by which reople can come throu~h and take 
those positions which I take it wil always be available m one way 
or another, the managerial, executive furictions, which do require a 
large general knowledge of the business as a whole. It would seem 
to me that you would have to /l.0 back to, let us say, the little man 
or the little office in order to be able to learn the business as a whole. 
After you departmentalize so much (the machine does that) you 
seem to have created a barrier both i1). office and shop against the 
person who either wants promotion or deserves promotion or has 
the innate ability to secure promotion providing the line is open in 
the upper ranges of the busmess. It seems to be quite important in 
one of the phases that you mentioned, that social phase, the feeling 
of respectability, the feeling that one is getting on and can see his 
wav through better than the other people. 

Mr. MERRn.r. There is less opportunity of it. than in the past. Of 
course, management must provide in a large corporation for con-
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tinuous available new managers; people grow ill, people die, people 
grow old. There are only two ways in which they can do that, <?r 
three ways. One is to recruit them fr!,m other firms. The secon? IS 
to recruit them from the ranks of theIr own employees. Now, smce 
the ~rocess which you refer to has taken place, that is the increasing 
l"Outme nature of office employment generally, and is not leading to 
the rapid appearance of these people1 management is takin~ a third 
step, that is, It is providing itself in advance with people, saymg, "We 
are going to train this man as an executive, and we are going to take 
hinI through every one of these departments." They are either known 
t.o management already, they come from a friend, they show likeli
hood, or they show exceptional attributes and abilities in some other 
respects. 

Mr. !'mE. But not so much hope for the fellow who is in there. 
Mr. MERRILL. I wouldn't say it doesn't happen; there is not as much 

likeliliood. 
CHANGING STATUS OF wmTE COLLAR WORKER 

Mr. MAGINNIS. Mr. Merrill, there is this statement in the last of 
your paper: "The white-collar employee in the United States today 
is I?enalized by governmental and business practice for a position in 
SOCIety he may once have enjoyed but which is no longer his." Do 
you refer to white-collar employees in government service or in 
private enterprise ¥ 

Mr. MEmui.L. No; I am referring to white-collar employees in 
pri:vate industry generally in the community. The white·collar em
ployee generally was considered l.retty much, and this prevailing 
Idea has continued despite the act that the physical facts have 
changed. He isn't paid, relatively speaking, at a. s high a rate. Paul 
Douglas, for example, testified that the real wage of the white
collar worker has dropped between the period I referred to. Gen
erally these things have changed. Yet I have read debates in Con
~ss in which Congressmen have got up and said substantially this: 
'Well, these people enjoy a privileged position in society and in busi
ness. Why do we have to provide exceptional things for them I" 
That has changed and is changing. Even the manaO'er of a certain 
business enterp'rise who might be quite realistic as c~ncerns his own 
enterJ?!ise, is .likely to ~ttribute t<? some other fellow's firm the w;neral 
cond,t,on whICh he believes to eXIst. For example, you go into msur
once today, and they will tell you, "Well, in banks thmgs are that 
way and the other way," whe~eas the banking field has equally errone
(·us ideas about the methods IDsurance companies employ in directing 
their employees. Both of them are wrong; they are both pretty 
much the same. They are both large-scale employers of labor and are 
following pretty mu<:h the same pr<?cedures, b~cause they are based 
upon. se!ls!ble ~alySls of wh~t theIr productIOn requirements are. 
The mdIVldual ID the communIty has changed, but WIdely speaking 
business management! pe<?ple genera:lly, Gov:ernment, Congress, and s~ 
on, do not underst,!nd thIS, and. he. IS penalIzed. I think, p'ersonally, 
of course, that WhIte-collar UnIOnIsm has more than justified itself 
yet we are -constantly having to fight off this right to secure the ad: 
vantage and the benefits of the Labor Relations Act. That is penaliz
ing us. People feel that clerical workers don't need it, on account of 
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the position which they may have held in 1890, but which they cer
tainly do not hold in 1940. 

Mr. MAGINNIS. Your membership covers employees in industry as 
distinct from governmental service' 

Mr. MEruuu.. Oh, yes; we do not accept into membership any em
ployees in governmental service. 

Dr. ANDERSON. We asked a wituess this morning to testify as to 
the effect of mechanization in white-collar fields on the psycho
physical characteristics and habits of workers. The literature IS be
coming increasingly filled with studies of fatigue factors, monotony, 
and so forth, and their effects on clerical workers. Do you have any 
comment to make' 

Mr. MEmuu.. It would only be a recapitulation of already pub
lished material. Of coursel since this aspect of white-collar employ
ment has secured the attention of people who have been scientifically 
prepared to make such investigatIOns we would not make any com
ments of our own, we would defer to them. It is only in the areas 
where scientific investigation is not taking place that we feel the 
necessity in the light of our experience to come out and make an 
opinion. I think that there is a great deal of material, as you say, 
bearing upon the fatigue factors, and what not, and for that reason 
I have not gone into that. I could only recapitulate the information 
already available. 

Dr. ANDERSON. But your organization is concerned about the in
fluence of these machines with respect to fatigue and monotony of 
service and other effects upon workers' 

Mr. MEtuuu. Yes; we have a health plan, for example, covering 
some 16,000 workers in the city of New York; in connection with it 
we are having the doctors who are on our health panel maintain very 
carefnl statistics which incidentally have been prepared under the 
direction of the United States Government. 

After that has been concluded, perhaps we may be able to come out 
with a statement which wonld bear upon facts which we can actually 
trace out of our own experience or the experience of our workers. We 
have found it necessary to an increasing extent to provide these llub
lic·health services. We have been doing it on an experimental baSIS in 
New York City, and on a somewhat larger scale in Chicago. Certain 
aspects of hospitalization we are going to be able to do on a national 
scale, but we have found this an increasing problem as the need for it 
becomes greater on the part of white-collar workers, and as they are 
unable to provide for it out of their own incomes. 

Dr. LUBIN. Mr. Merrill, as I see the problem, there are two effects 
rather than one of diBlllacement of labor and the ability of industry 
to absorb labor, both m the white-collar classes and in the manual 
classes. . 

They divide themselves as follows: (1) Is it the machine itself 
which makes it possible for that man to do more than he would 
otherwise do' Isn't there a second field equally wide, almost, of dis
placement due to greater effidency, and that efficiency may in turn 
be of two parts: first, just the elimination of waste. I remember 
8 man telling me in 1933 that he learned about so many things during 
the depression, things he did not need in his plant, that he formerly 
felt had to be done ID this plant. As a result he felt that he could 
take care of his 1929 business with 80 percent of his 1929 force, not 
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working any harder, but just eliminating a lot of wasteful things 
which he formerly thought were important but which he learned 
through the depression he did not have to have. 

Secondly, speed-up. Now, have you an,- idea as to what extent 
each of these factors have played a part ill the white-collar indus
try' Would you say that machinery has been the more important, 
or more important than the two other factors combined! 

In other words, the machine itself does not, although it may, in
crease productivity. It frequently brings with it a type of speed-up 
that did not exist before the machine was developed, because of the 
need to get a return on investment, let us say, or because there is a 
new process that makes you want to get the most out of the new 
machine. 

NON-MECHANICAL CHANGES IN TECHNOLOGY 

Mr. MEiuuLL. I have tried to indicate that we considered the ma
chine only one of the factors. In estimating its relative importance, 
I would say that the machine for us at the present moment, and per
haps for a limited time only, is the least important factor; much more 
important is the more efficient organization of work, the other definite 
increases in the speed -up, as you call it. . 

In white-collar work that is usually descrihed primarily as "pac
ing"-"Who is pacing this department I" I don't think that 10 years 
ago or 15 years ago, management deliberately inserted into depart
ments the man who was gomg to pace it. For example, you can get 
sOlp.eone who is just going to keep the department humming. Well, 
that has been done deliberately in machinery production, but not in 
white-collar employment to the same extent as it is done today. 

Today it is taken as a matter of course that there is going to be 
someone just pushing this thing along. I would say that these 2 
factors are by far the most important. Their relative order I would 
say would be first, the question of increased efficiency in the organiza
tion of work) and secondly, the very definite question of speed-up 
which is combined with the aspect of machinery, but I also have to 
point out that perhaps the machinery might become the most im
portant factor of all of the reasons I put forward. 

Dr. LUBIN. Could you cite us any examples of the methods used to 
bring about speed-up Y I know of only a few of them. The one that 
comes first to my mmd, one in large companies where the girls at the 
typewriters are put on a wordage basis, and they are expected to 
turn out .. certain number of words every hour, and the number of 
words is counted, and there is an actual production record kept. 
Are there other methods similar to that! 

Mr. MEiuuLL. Yes. In the credit reporting industry, employing 
some 25,000 people, they have increased speed-up simply by requir
ing a larger number! of reports to get out, greater and more careful 
use of stuff in one department to get that stuff OVer into the next 
department. They speed it up. 

Dr. LUBIN. It IS the aPI?lication of timing systems' . 
Mr. MEiuuLL. Oh, yes; tllDe-rnotion studies are being made to an 

increasing extent in the office field. 
For example, John Hancock Co. went into it in the issuing of poli

cies, and also most of the major insurance companies. The policy 
starts at one end of the room and they get a completely written 
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policy at the other end. It is just by simply typing the same thing, 
and it is just shifted right along. It is a regular time-belt system. 
Then you have a basis of mea/lUnng a performance, and it comes out 
with lightning speed. 

There are very important things sometimes. Suppose 3 or 4 agenta 
were competing for a policy, and this frequently happens so the 
companies might endeavor to get it, but the departments hdid it up. 
Well, that agent is going to say, "There is no use pushing me for 
business, because when I wanted a policy I couldn't ret it, and if I 
had been able to get it sooner, I could have sold it.' 

And in other cases-and this is also a part of the promotion of a 
policy-the person getting the policy wants it immediately. There 
is a tremendous demand on the part of the policyholders to see th~ 
policy. 

The third important reason why they have to get the policy out 
speedily is that, generally speaking, the check comes in when the 
person gets the policy; he says/ :'1'11 pay you when I get the policy." 
And to get the policy out quicl<ly is gomg to make all the difference 
in the world as to the amount of money you are going to have on 
ltand. And if that policy, along with a number of others, comes 
in 2 days later, you can see that a combination of them would make 
a considerable difference when you think of the contribution they 
make. 

And the fourth thing is policyholders. Once they go into this 
thing, they itch for the policy, itch to get their hands on it. They 
want to see it and show it to the wife or the loved ones. Things 
of that sort are the pressures to produce speed, and so a(>art from 
any economic reasons that would justify cheapness there IS a great 
necessity for speed.. 

That can be duplicated in a number of places. In brokerage 
houses, for example, where speed is an important factor, they are 
going to rationalize this to a great extent. Formerly you could go 
to a stock-brokerage house to purchase stocks, and you read the board, 
is was marked up m a chart. Gradually efficiency produced a black
board which could be marked more easily. I have not noticed this 
in Washington, but you can go into a New York stock firm now and 
see a man sitting in the corner, just pushing the buttons as they come 
across the table. He has a relief man, but formerly the stock broker 
would use 10 or 15 runners to keep that big board marked up. Now 
1 man works that by himself. He is a telegrapher, and no longer a 
stock-board marker. They are practically completely eliminated. 

The stock exchange itself is operated, as you know, by machinery, 
apparently through necessity, but it has cut down the labor force. 

The CR.mv'N. Are there any questions! ' 
Mr. MAOINNIS. I take it this interesting statement you are making 

was made on the veritype' 
¥r .. M'!ftRILL: It is a veritype of work, not a speedier method of 

domg It, lust mcer. 
Mr. MAGlNNIS. Also, the interchangeable type to give your set

ups---
Mr. MEruuu.. That is an interchangeable collar. 
Dr., ANDERBON. Before we adjourn, Mr. Chairman, I mentioned this 

lllornlllg a Govermnent table which gives the salaries and earnings 
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of clerical workers, and compares machine and hand operators. I 
should like to offer it as an exhibit.' 

The CHAmMAN. It may be received. 
Is that one of the exhibits which Mr. Merrill was to revise i 
Dr. ANDERBON. That is right. 
The CKA1ltllAN. And your next witness will be i 
Dr. ANDERBON. We start Monday with 2 witnesses treating of tex

tiles and new fibers. The following 2 days we discuss the impact of 
technolo/lX in agriculture. One presentation will include a film which 
I hope will be Interesting. 

Then we have the problem of what education can do with respect 
to training and placement and retraining and replacement of workers. 
Then we discuss coal, and, as a wind-up) Mr. Corrington Gill will ap
pear to discuss in the over-all the implications of technology. 

The CHAIRMAN. The committee will stand in recess until 10: 30 on 
Monday morning. 

(Whereupon, at 5 o'clock, an adjournment was taken until Monday, 
April 22, 1940, at 10: 30 a. m.) 

1 Previously entered a8 "Exhibit No. 2608," See appendh::. p. 17425, 



INVESTIGATION OF CONCENTRATION OF ECONOMIC POWER 

MONDAY, APBJL 22, 1940 

UNITED STATES SENATE, 
T emp01'f1trl/ N atioruil E ctJ'TUJ'TTlic 0 O'1TIIITbittee~ 

W /l8hington, V. O. 
The committee met at 10: 40 a. m., pursuant to adjournment on Fri

day, April 19, 1940, in the Caucus Room, Senate Office Building, Sen
ator Joseph C. O'Mahoney, Wyoming, presiding. 

Present: Senator O'Mahoney (chairman); Representative Williams, 
Messrs. O'Connell, Lubin, Pike, and Brackett. 

Present also: S. Abbot Maginnis, Department of Justice' William 
T. Chantland, Federal Trade Commission; and Dewey hderson, 
Economic Consultant to the committee. 

The CR,mY'N. The committee will rlease come to order. 
Dr. ANDERsoN. Mr. Chairman, today s hearings will deal with the 

subject of technology in the field of textiles, wiili particular reference 
to new fibers. The entire topic will be discussed, however, and the 
first witness of the morning will be Mr. Emil Rieve, president of the 
Textile Workers Union of America, New York City, New York. He 
has with him the economist for the Textile Workers Union, Mr. 
Solomon Barkin, and they are prepared to present their testimony 
at this time. . 

(Representative WILLIAMS assumed the chair.) 
llr. ANDERSON. Mr. Chairman, neither of these witnesses has been 

before us. 
Acting Chairman WlLLIAKs. Will you gentlemen be swornl 
Do each of you solemnly swear that the testimony you are about to 

give in the matter now pending shall be the truth, the whole truth, 
and nothing but the truth, so help you God I 

Mr. RrEV1O. I do. 
Mr. BABKIN. I do. 

TESTIMONY OF EMn RIEVE, PRESIDENT; AND SOLOMON BARXIN, 
ECONOMIST, TEXTILE WORKERS UNION OF AMERICA, NEW YORK 
CITY, N. Y. 

Dr. ANDERSON. Mr. Rieve, it has been customary in these hearings 
to substantiate the authority of the witness in his field. You are 
president of the Textile Workers Unioli. of America' 

Mr. RIE\'lII. That is correct. 
Dr. ANDERSON. What is that union' What is its membership and 

what is its importance in the textile field' 
Mr. RrEVlD. The Textile Workera Union of America has over 1,100 

contracts, covering about 350,000 workera in the textile industry. 
Dr. ANDERSON. Are there other unions in the field' 
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Mr. RIEVE. Yes; there is a'smaller union, the United Textile 'Work· 
ers of America, an A. F. of L. organization. There are also some 
independent unions in the field. 

Dr. ANDEBSON. What is your own exp~rience in the textile in
dustry! 

Mr. RIEVE. I have been working in the textile industry since I 
was 13 years of age. 

Dr. ANDERSON. Which means you have spent how many years in 
the industry! . 

Mr. RIEVE. You want me to give my age away. Well, I am 48. 
Dr. ANDEBSON. Have you been in various branches of the industry! 
Mr. RIEVE. No' I specialized primarily in one branch of the ID-

dustry, but I do have some knowledge of other branches of the in
dustry. 

Dr. ANDERsoN. With what organization is vour union affiliated! 
Mr. RIEVE. The Congress of Industrial Organizations. 
Acting Chairman WILLIAMS. You may proceed, Mr. Rieve. 
Mr. RIEVE. The textile industry is a most appropriate field for 

surveying the social, economic, and human impact of technological 
change. As one of the first to be modernized and to be establi~ed 
on a factory basis, its recorded history illustrates fully the costs 
attendant upon industrial progress. The }<:nglish history of the tex
tile industry, is well known to us. Protective factory legislation was 
required to correct conditions in the industry. The British settings, 
it may be ventured, predestined similar lines of deVelopment in the 
textile industries of other countries. 

While the basic technical processes of the textile industry have 
been stabilized for many years, there has since developed an unend
ing line of technical improvements. These changes have been par
ticularly disturbing in this maturely developed industry, as It is 
now less able to cushion these dislocations through expansion or al
ternative employments for its workers. Moreover, the existence of 
some of its divisions is currently endangered by new processes and 
revolutionary departures. 

It is our purpose to offer your committee a summary statement 
of the types of technical innovations in the industry making for 
marked advances in man-hour productivity and the problems created 
by their changes. It is also our desire to outline to your committee 
the attitude and program of our organization. 

It is well to appreciate the tremendous importance of the textile 
industries and the significance of our discussion. There are approxi
mately 1,250,000 persons employed in the industr;r and its associated 
branches. The textile workers are predominant ID the South, where 
almost half are located. The welfare of the southern textile worker 
conditions the life of the South. Similarly, the more than 250,000 
textile workers determine conditions in New England. Life in cen
tral Pennsylvania is also colored by the life of the textile workers. 
Any development which affects the welfare of these workers will 
affect the life of their sections of the country. 

TECHNOLOGICAL CHANGE IN THE TEXTILE INDUSTRY 

Mr. Rn:vE. All types of technological change and all of its problems 
may ha found in the textile ind~stry. The t~ansitio~ from manual. to 
macliine processes was accomplIshed early ID the hIstory of the ID-
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dustry. Textile manufacture began as a tool industry. Machines 
were developed early. The greatest progress has been made since 
power machmes were applied. First water-driven machines were em
ployed; then they were steam propelled. With the introduction of 
electricity, the motive power changed. Finally, individual motors 
replaced the belt. Each alteration meant tremendous industrial ad
vanCes and higher speeds, higher levels of production. 

During the last century, the remaining manual processes were for 
the most part mechanized, though several gaps have been closed dur
ing the last several decades. Most outstanding was the warp tying-in 
machine, which mechanized, the process connecting warping and 
weaving. There is now hardly a manual operation left in the cotton 
mill, and relatively few in a woolen mill. The appearance of the auto
matIc welt devices in the manufacture of full-fashioned hosiery 
presages .the es:!t:evelopment of, completely automatic full-fash-
IOned hos1ery m es. 

The mechanization process has also been extended to every phase of 
mill operation. While production equipment received first attention, 
conveying equipment soon followed. Tractors superseded hand trucks; 
hoists relieved workers of hard labor; conveyors supplanted tractors; 
blowers in some instances replaced conveyors. Physical rearrange
ment of processes and line systems of production frequently eliminated 
handling and the need for conveying equipment. 

The humidificatiol) and temperature and air-conditioning controls 
have been mechanized; the cleaning of floors and other auxiliary 
processes are minimized by corn pos1tion floors and chemical com
pounds. In the powerhouse, in the maintenance department, and in 
every other phase, mechanization is proceeding apace, 

Improvements on machines are an even greater source of advance 
than original basic patents. This process is continuous; machine re
finements are constantly being made. As machine manufacture is 
inlproved in this country, machines have been built more soundly, 
better able to withstand the wear and strain of operation, with better 
lubrication devices and have been kept in better operating condition. 
The standardized machine, the expansion of the machine building 
industry have made replacement easy and added an incentive to con
stant inlprovements. 

Patents of small and large ideas are being secured constantly on 
textile equipment. In one issue of a current textile trade magazine, 
there was a patent for a self·contained cotton cleaning and extracting 
machine; 8 patents for rayon and cellulose treatment; 2 for winding 
frames; 1 for twisting frames; 9 for looms; 5 for knitting machinery; 
10 for bleaching, dyemg, and finishing of textiles. Most machines are 
now mechanically more perfect and amazingly more productive than 
original models. 

These and other innovations have transformed the industry from 
one with manually operated or tended :machines to one with semi
automatic and completely automatic machines. 

Everywhere in the textile industry workers are being deprived of 
their former duties. Stop motions have multiplied and photoelectric 
cells have increased in number and in their applications. Workers 
have, become less necessary as machines t'erform the work themselves, 
reqUlre no operators and stop automatlcally when the process goes 
wrong. For example, a photoelectric seam detector recently installed 
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on a. calendar eliminated the need of an operative to control the pres
sure on the calenda.r roll. PJ:essure controls are everywhere being 
substituted for workers. Automatic devices are now measuring the 
intake on machines to. prevent. overfilling. Rece~tly, ~ mechani~l 
and electrical stop motlOn. was mtroduced 0!J- a fillmg w!-lld. fo~ spm
ning frames, to assure uruformly full bobbms. As an mdicatlOn of 
the extent to which controls have been developed, we need only refer 
to a tenter frame for woolen goods which, it is claimed, tenters 16-
ounce goods at 38 yards per miuute or three times as much as older 
tenters and can be operated by one man and is completely equipped 
with automatic guiders, automatic temperature and speed controls, 
'lIllvage openers and lint screens with starters and limit switches. 

These develop!"ents ~ave already progressed so far in 0e cotf:<>n 
textile industry m particular that one can walk through entire spm
ning and weaving rooms and be overwhelmed by the amazing collec
tion of machinery and encounter difficulties in finding the employeea 
patroling the machinery, repairing breaks, or cleaning, doffing, creel-
mg, or performing sundry other duties. . 

The new order of the day in textiles appears to be regular belt 
conveyors supplying automatic feeders attached to machines with 
electric or mechanical stop motions and regulating devices for the 
control of the feeder, the flow of material, the pressure or the tension 
of the material on its passage through the machine, maintained by 
automatic tiers and cleaned by moving electrical suction devices. We 
may possibly look forward to automatic devices to place materials 
onto conveyors for the next operation. Workers will be around just 
to· repair, to await signals on stop motions, to oil and to perform 
sundry operations which have not become "robotized." 
. Machine speeds also have been increased by these advances. Looms 

which started off at the beginning of the nineteenth century at less 
than 20 to 30 picks per minute are now operating at 190 picks per 
minute. Conv~ntion.al slow speed cotton warpers ~hich ran about 
50 yards per mmute m 1910, have been replaced by high-speed equip
ment running 500 to 9Dq yards per minute. Slashers which operated 
at about 25 yards per mmute have been superseded by slashers which 
run about 70 yards per miuute. Spindles are being run up to 10,000 
and l2,000 revolutions per minute on various types of frames. Speed 
and higher speed is a common place demand. 
Pro~ucti~n processes are also being sim~lified.. Easier methods 

are being Introduced for older processes. Less time is consumed; 
the results are better. So the portable warp-tying machine replaced 
in many instances the stationary warp tier. Flexibility was general 
and much cost was saved. The addition of a magazine creel to the 
automatic warper permitted more continuous operation of the warper 
by making availalile an additional set of 'cones on the war)?er. Prog
ress is also being made in the direction of operations. Smgle 'proc
esses are ~ubstituted for numerous successive operations. The smgle. 
process picker no~ does the work of the three-process pickers; the 
long draft draWing frames replaced the three-process drawing 
fram~; the sU'per draft rO,!ing frames now stand where formerly 
were intermediate and rOVIng frames. In the worsted industry, 
manufacturers hope to duplicate the cotton textile industry by elim
inating ill operations between gilling and spinning. In throwing 
a one-process machine which takes yarns on skeins and delivers them 
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either on cones for knitting or on filling bobbins for weaving is now 
sought. A completely automatic, single-unit machine for knitting 
for legs and feet on the one machine is the objective of hosiery man
ufactUl'el"S. Continuous dyeing and finishing is supplanting batch 
or piece methods. 

As competition became more intense after 1933, development, 
acceptance, and the absorption of these machines have been more 
rapid than ever before. Modernization programs are becomingrop
ular and more necessary to success in business. The byword 0 the 
day is to modernize. Everybody is preaching the scrapping of old 
equipment and the installation of new machinery. This trend is 
reBected by the fact that sales of textile machinery in 1939 exceeded 
those of 1929 by 5 percent. Using 1929 as a base, the Textile World, 
a trade magazme, estimates that textile machinery sales have been 
climbing back to the 1929 level since 1933. In 1936 the index was 
94; in 1937 it was 104; in 1938 it was 73; and in 1939, 105. Manu
facturers are investing their funds in new equipment. 

Whether the processes of modernization, mechanization, or auto
matization proceed individuall{ or together, they have increased the 
productivity of the individua worker. It takes fewer and fewer 
man-hours and more expensive machinery to produce the same prod
ucts. In addition to the substitution of old equipment by faster and 
more automatic equipment, the raw materials are becoming easier 
to handle. Raw materials are more carefully selected; the prelimi
nary cleaning process is more thorough; the specifications are more 
exact; the breaks in the yarn are less frequent· the number of proc
essing oI?erations is fewer; the handling is less frequent. All of these 
factors, m addition to the successful preliminary processing, facili
tate the operations through the weave shed, the cloth room, and the 
finishinll" departments. These improvements in the yarn mean fewer 
breaks m warping and weaving, better cloth and fewer seconds, less 
work in the cloth room, particularly when burling and mending is 
done. The process is constantly directed toward Tess work and less 
labor. 

Even more fundamental are the new processes and fabrics whicb 
usually result in striking reductions in the amount of labor. ·The 
first important substitutIOn in the cotton textile industry occurred 
when calico printed cloth replaced the hand-woven fancy cloth. 
Currently, cloth effects are being secured by the use of rayon yarns 
which react differently to dyes, thereby eliminating much fancy 
weaving. In the pile-fabrics industry latex and chemical finishes 
permit the creation of designs on carpets by cutting the required 
sections from single-colored carpets and pasting them together 
instead of weaving the patterns directly on a loom, and also insertion 
of wool in a rubber composition base without weaving. These are 
only suggestive of the multitude of substitute processes which have 
reduced work and displaced older methbds. We are veritably at the 
threshold of such changes in the textile industry. 

Even more significant than the substitution of processes has been 
the replacement of fibers. This trend can be measured with great 
accuracy. Little silk is now woven. Nylon and vinyon threaten 
silk in the hosiery industry which now consumes some 75 percent 
of all silk. While 611,302 bales of raw silk were consumed in 1929, 
the total dropped to 358,931 in 1939. Paper products were made 
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inroads in the bagging field. Synthetic yarns are entirely or in part 
replacing older fibers. Besides taking over almost the entire silk 
industry, synthetic yarn is now being made part of or blended with 
cotton and woolen fiber and fabrics. New uses are being developed 
in the manufacture of draperies, filter cloths, felts, fireproofing 
materials, and thread. The replacement of silk has meant a reduc
tion in the amount of labor required to manufacture. Such cloths 
as rayon can be processed on more mechanized equipment and is 
better subject to control. New rayon looms attain 182 picks per 
minute on wide and heavy rayons. Work assignments frequently 
range over 30 looms per weaver. 

Improved management techniques have also increased man-hour 
productivity. In Its drive to reduce costs, management has con
stantly sought to minimize the amount of labor in Its plant. It has 
imposed ever higher work assignments. Just as soon as the industry 
encountered its first important economic set-back, it turned to this 
customary method for securing lower labor cost. It extended work
load· reduced wages; it replaced older workers b'y newer help; and 
sought lahor-saving machines. During the twentIes, so-called scien
tific management came to the textile mdustry. Engineers, at man
agement's request, inspected mills and on the basis of time studies 
and visits recommended what they considered more efficient lay-outs, 
more modem equipment and better methods of utilizing labor, 
usually assuming the form of greater job assignments. As competi
tion increased, other employers endeavored to secure the same end., 
through arbitrary increases in workload, irreSJ.>ective of whether such 
were Justified. The result is well known. Strikes spread throughout 
the textile industry in protest against the "stretch-out." Labor pro
ductivity rose as job assignments were increased. 

All these types of technological change bring tremendous problems 
in their wake. Each improvement can be spoken of most glowingly; 
each new invention is a creatiml of human ingenuity. The develop
ment of synthetic fibers out of cellulose either from timber or lint, 
or noncellulose fibers from coal, minerals, air and water, or out of 
glass or casein or soybeans, are all amazing adventures in man's 
conquest over nature. But the effects have been sta~gerinO"ly tragic. 
Like the common demand to harness the great rivers, there is a 
growing insistence and labor wants to reiterate it with particular 
emphaSIS, that human inventions and discoveries should become 
SOCIally useful without incidentally creating human scrap heaps and 
human traged:y. 

Before consI.dering the. effec!" o~ these tremendous changes, it is 
well to exemphfJ. the rapId strIdes ill man-hour productivity in three 
constituent textile industries. Two of these, cotton and wool tex
tiles, are mature industries which have not undergone recent funda
mental technical change_ The third is the rapidly changing synthetic 
yarn industry which IS experiencing technical transformation of its 
older processes at the same tinIe as new ones are being developed. 

TECHNOLOGICAL ADVANCES IN C<YrroN TEXTILF..S 

Mr. RlEVE. We are generally acquainted with the major outlines 
of the technical history of the cotton te:<tile industry. In England 
the industry underwent radical changes because of technical ad
vances during the latter half of the eighteenth century. Preceded 
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by the flying shuttle invented in 1733, the drop-box on the loom in 
1760., and a series of inventions from 1770. to 1779 which resulted 
in a practical mule spinning frame, the modern cotton textile in
dustry appeared with the mechanical power loom in 1785, which 
replaced the old manual weaving process. The factory soon replaced 
the home as the work shop. The tragedies following in the wake of 
these new mills are abundantly recorded in human annals. 

The first period of the industry in this country witneased the 
replacement of home manufacture by factories. The mills for the 
most part substituted for incidental home manufacture. The dis
placement of commissiO'Il weaving by the factory did, however, cause 
some protest, particularly in Pennsylvania. 

American technology developed largely on the basis of En~lish in
ventions adapted to American conditions. The first mill which fully 
employed power equipment for both spinning and weaving was estab
lished in 1813 in Waltham, Mass. Improvements in the methods of 
manufacture were numerous with particular emphasis on spinning 
and weaving, as cotton was relatively cheap. 

From 1813 to 1860. significant improvements completed the mech
anization of the industry. The power loom displaced the hand loom 
by 1825. Hand weaving was completely dislodged by 1829. Water 
power met severe competition from steam rower in the late forties. 
The same period saw the introduction 0 belt-driven machinery; 
sl'eeders, ring spindles, applied primarily to twisting; mule spin
nIng frames, cam looms, and automatic stripping on stationary flat 
cards. Stop motions appeared on a number of operations. Man
hour productivity rose sharply. While operatives handled only 8 
spindles in 1790., the number rose to 22 in 1831, Ilnd 62 in 1880.. Pro
duction per day is reported to have risen from lO.O yards per operative 
in 1821 to 233 yards in 1840.. Labor cost per yard of sheeting, 18 cents 
in 1815, dropped to 4.5 cents in 1830., and to 2 cents in 1860.. From 
1850. to 1860., yardage production per worker increased 29.5 l'ercent. 

During the latter half of the century, additional advances Jumped 
productivity. Ring spinning replaced mule spinning. While the 
number of mule spindles equalled the numher of ring spindles in 
1870., the proportion of ring spindles increased to 77 percent of all 
spindles at the beginning of the present century. Revolving cards 
replaced stationary cards; wire bobbin holders made the spooler prac
tical; slashers were imported in numbers by 1866, and dobby looms 
came in 1878. 

The loom itself was made automatic in 1894, through automatic 
bobbin changing devices. Work assignments increased simultane
ously. The weaver who in 1832 tended 2 to 3 looms, running 70. picks 
per minute, in 1879 tended 5 to 6, running 130. picks; and in 190.5, 8 
to IQ nonautomatics or 15 automatics. Between 1838 and 1876, pro
ductivity per man-hour is estimated to have increased some 300 
percent. 

The last. 80. years witnessed further advances in every phase of 
cotton .textlle .manufacture. Every type of technological change was 
f,?und m th,S mdustry. The automatic loom, introduced at the begin
IImg of the century, was widely applied during the twenties. Quly 
7 percent of the cotton looms are now (1937) nonautomatic. Spool
ers were made Il;utomatic. Other important developments have been 
th~ l·process p,cker, controlled humidity, I-process drawing, long 
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draft roving mechanisms, ~nd long draft. sp~g, makin~ possible 
the spinning of coarser rovmg. Automatic knottmg machmes, po;t
able warp tying-in machines1 are all current. Firmer and speedIer 
automatic looms are now usea. In the cloth room, shears and brush
ing machines are high speed and automatically controlled. 

The rapid advance of the cotton textile industry has not stopped. 
In a single year, 1939, marked intprovements were made. New auto
matic looms run 192 picks per mmute. New equipment brought on 
to the market includes new warp drawing-in machines; automatic 
drop wire inserting machines to replace the drop wire gir~; pB:per 
spinning tubes, and intproved spindle assemblies. AutomatIc wmd
ers are being sold to permit an operative to handle 18 to 20 bobbins 

per min~calte. . ill has b tin' Co ti' Techni progress m cotton m s een con uous. mpe-
tion is keen and each employer attempts to get ahead of the other. 
Modernization, efficiency, labor-saving devices and practices, auto
matic equipment, single process macllines, process control devices, are 
all the passwords of management in the cotton textile industry. 

The effects are rather evident. In the period from 1910 to 1936, 
according to a. survey by a prominent textile engineering compa.ny 
man-hours required to produce eight standard cotton cloths declinid 
between 31 to 60 percent, dependinl'\" upon the type cloth, sintply be- . 
cause of the intproved equipment m the plant. The la.rgest reduc
tions took place on terry cloth and lawns, for which there were no 
a.utomatic looms in 1910. The other 6 cloths witnessed reductions 
in labor tinte from 31.1 to 31.1 percent.1 It required approxima.tely 
one-third as many hours to produce a. yard of cotton cloth in 1936 
as it had in 1910 beca.use of machine intprovements. The rapid 
strides in the respective departments of the mill may be observed in 
this table. 

(The tables referred to were marked "Exhibits Nos. 2611 and 2618" 
and a.re included in the appendix on pp. 1742S-11429.) 

Mr. RIEVE. The great advance in production of cotton textile fab
rics is exemplified by the calculation of the same engineering concern 
that the manufacture of a. yard of ca.rded narrow sheeting requires a. 
total of only 1 man-hour in a. well-organized cotton textile mill. The 
longest amount of tinte required for any of the eight cloths studied 
was combed broadcloth, a very fine construction, which reported 
fifty-eight hundredths of 1 man-hour. 

Estimates of over-all increases.in production place the rise beyond 
the above perce.ntage because factors .ot~er f:han me:chine intprovements 
muB;t be taken mto 8.C?count. ,!he ehmmati0!l of mefficient producers, 
the mcreased rate of mtroduction of new eqUIpment, new physical lay
outs, and new methods of management affect the results. Estintates 
made by the National Research Project of the Works Progress Admin
istration, on the basis of some 30 products, indicate a 16-p'ercent in
crease in man-hour output between 1~19 and. 1929, prinlarIly because 
of the South's acceptance of automatIc weavmg a.nd the construction 
of modern. textile mills. ~rom 1928 thr'!ugh 1939, production Jler 
man-hour mcre.a.sed. acc,ording to the N atlOnal R<:se~rch Project by 
45.1 percent, prlmarily m the No~h b~ause the ellmmation of back
ward textile mills and the moderruzation of the existing mills raised 

'1 See "lh.hlblt No. 2617," appendlS:, p. 17428. 
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productivity.> That these calculations are conservative is indicated 
by the estimates of the United States Bureau of Labor Statistics, that 
the increase in man-hour productivity between 1928 and 1939 was 59 
percent." 

(The tables referred to were marked "Exhibits Nos. 2619 and 2620" 
and are included in the appendix on p. 17429.) 

The total rise as estimated by the National Research Project from 
1919 to 1939 was 64 percent. 

Mr. RIEVE. The rIse in man-hour productivity in the mature cotton 
textile industry during the last few years by reason of the intensive 
application of current methods of production and modem equipment 
has been impressive. The changes in the offing appear to be even 
more fundamental and disturbing than those of the last 2 decades. 

TECHNOLOGICAL ADVANCFB IN WOOI .. EN AND WOR8I'ED INDUSTRY 

Mr. Rn:vB. The woolen and worsted industry experienced the same 
marked changes. Starting under special difficulties the industry first 
supplemented home operations by performing mechanically carding 
and fulJing operations. By 1830, the modem full process woolen 
enterprises appeared with equipment secured in England but improved 
through American invention. The carding eqUlpment was made 
power driven; the spinning operation was made semiautomatic; water 
power drove the hand loom; and the cloth-finishing operations were 
developed and made power driven. The advances in carding through 
the invention of the condenser eliminated the slubbing processes and 
resulted in better quality roving. Spinning jacks mcrea.sed their 
spindles from 120 to 200. 

The 40 years between 1830 and 1870 saw further mechanical im
provements .. The industry spread and gained maturity. Worsted 
mdustry started well after 1850 when the modern combing process 
made the industry commercially practical. Important improvements 
mechanized the process of clean~ and scourmg of wool; a labor
saving mechanical burr picker elimmated all hand labor; me woolen 
card was widened, made more automatic, and improved to produce 
better quality roving. A pattern chain in place of a cam for the 
control of harnesses made the loom better SUIted to the manufacture 
of varied cloths. Looms were made broader and their speed increased. 

From 1870 onward, most advances in this industry were labor-saving 
in character since the basic techniques of a mechanical industry had 
been established. New types of cloth; new and larger machines; new 
and more efficient methods of production; and improvements on old 
machines constantly raised production levels. Cards were increased 
to a width of 72 inches. They were equipped with many labor-saving 
devices such as automatic feeds, intermediate feeds, transferring de
vi!'8S, and final condensers. The automatic mule spinning frame sub
stituted for the jack spinning frame. Speedier looms registered 100 
to 125 picks per minutes on worsted and 105 picks on woolen cloths. 
Wholesale and ready-made clothing forced the industry to wider 
lool1?B- A,nd more significant from the point of view of labor, auto
matic filJing-changing devices were attached to the looms which 
doomed the hand loom, particularly during recent years. So mech-

1 "Exhibit No, 2619." aPA>endlz:, p. 17429 . 
• See "Exhibit No, 2620,' appendlz, p. 17429, 
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anized has the industrv berome that for the most part only the wool 
sorting and hurling continued to be done by hand. 

The last 30 years witnessed innovations which acce'!tuat~ th.
same tendencies. During this period large pac!mge nng spmnmg 
subetituted for small bobbin spinning and cap spmmng. Just as the 
jack spinner was scrapped by the mule spinner, ~ now the male mnle 
spinner is being replaced by the female n'ame spInners. Large pack. 
ages and high speed automatic warpers have junked slower methods. 
The automatic loom is now dominant. While 19 percent of all 
woolen and worsted looms were automatic in 1927, the percentage 
had risen to 62 in 1937. In the finishing room the same trends are 
evident. 

As an indication of the rate of current changes we can report that 
our organization is witnessing the complete revamping in one mill 
of the entire card, spinning, and dyeing rooms. In the same mill, 
automatic looms were introduced last year. In another very large 
chain of mills, new automatic winding machines were displacing 
three-quarters of these winders. In 1939, significant mechanical 
changes were introduced in many departments. A new method of 
wool scouring will produce softer and cleaner wool, which will spin 
better and dye more easily. A new wool spread will prevent the 
separation of stock when wool and shoddy mixes are being blown 
into bins. An improved shoddy picker is bein~ sold, as is also !l 
new high-speed worsted gamett card. New moaels of woolen spin
ning machines result in savings in floor space, more production per 
spindle. less time, and finally better yarn. Changes are being made 
constantly. 

These and other changes have created mensurable increases in 
labor productivity. A recent study of the eHeet of the mechanical 
improvements between 1910 and 1936 upon the man·hour productivity 
in tbe industry indicates for four typical wool .. n and worsted construe· 
tions that the amount of time required for the production of these 
materials has been almost halved. It required 45.8 percent less hours 
to produce a 32-0unce woolen overcoating in 1936 than it did in 1919. 
The percentar reduction in mau-hours for a 12-0unce wool flannel 
cloth was 46. percent; for a worsted serge, 46.3 percent and for a 
cotton warp worsted filled suiting, 46.5 percent.' In some depart. 
ments, a worker could produce from two to' three times liS much ill 
1936 as he could in 1910. So, in the manufacture of woolen cloths, 
production per man-hour increllsed in the blending andl~ing de
partments by 208 to 237 percent; in the spooling and ing de
partments by 85 to 114 percent; and in the weavmg d"partment by 
102 to 112 percent. ~ the manufacture of worsted cloth. production 
per man-hour had nsen about 100 percent in the sorting scouring, 
and picking departments.· ' 

(The tables referred to were marked "Exhibits Nos. 2621 and 2622," 
and are included in the appendix on p. 17430.) 

Mr. Rn:vE. These mechanical advances do not rept1!SeDt the run 
measure of the rise.. As in the cotton industry. in .. fficient and less 
prod~ctive uni~ hav~ !-n eliminated; m.nage~ent has improved its 
techniques and Its ablhty to secure more productIon from its work~rs. 

1 &>e ME:J:blblt No. 2621," aplM"Ddlx. P. li .. 3O. 
I ~ "Emibtt No. ~." appeadls. p. 11430. 
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Scientific management is more recent in the woolen and worsted in
dustry than in the cotton-textile industry_ Outside consultants for 
the revamping of the production, equipment, and methods of opera
tion are as yet rarely employed in this industry. Nevertheless, 
workloads and job lISSlgIlIIlents are constautly being increased, fre
quently on the basis of rumors of similar efforts by other mills. 
Man-bour production has jumped beyond that suggested by direct 
mecbanical progress. 

The same study made by the National Researcb Project wbich has 
been referred to previously also reports that the increase in man
hour productivity between 1919 and 1931 has risen 23 percent for 
the woolen and worsted industry as a whole, while the rise for the 
woolen industry was 31 percent, and for the worsted industry 19 
percent.l However, the increase subsequent to 1931 was more rapid.. 
From 1931 through 1939, the above group estimates an increase of 
43 percent for the entire industry, making a total of 77 percent for 
the 2O-year period. Each woolen worker is now producing almost 
80 percent more, per hour, than he cou1<l during 1910. W oolen and 
worstel manufacturers are now attempting to reduce man-hour time 
per yard of cloth to the level in the cotton-textile industry.-

TECHNOLOGICAL ADVANCES IN SiNiHEIIC TAlIlf 

Mr. RIEVB. The synthetic yam indu~ presents a more compli
cated condition. The viscose filament diVIsion has attained a degree 
of maturity which is not shared by the other divisions. Basieally, 
the chemical processes have ~ little since the I.'ractical intro
duction of the viscose rayon process in this country ID 1910 by the 
American Viscose Corporation at Marcus Hook, Ps. But this branch 
of the industry has grown extensively and undergone very ~
cant mechanical and engineering changes. Most of these modifica
tions have been in the direction of continuous operation, speeding up 
and larger-sized equipment. 

The most impressive advance toward continuous operation has 0c

curred in the spinning and finisbing operations as developed by the 
Industrial Ra~on Co. at its Painesville, Ohio, plant. It has reduced 
spinning and Jlisbing time from the customary S5-hour period in the 
plants maintaining discontinuous procedures to less than 5 minutes. 
The elimination of numerous batch processes and the construction 
of the compact spinning equipment permits the yam to be washed, 
desulfurized, bleached, finished, dried, and twisted successively on 
t!>e same machine. Large package bobbins have reduced the doffing 
hme to once every 19.5 hours in comparison with the customary 4- to 
9-hour doffing periods. 

With competition increasing and the profit margin narrowing in 
the ~ filament rayon industry, manufacturers are see~i::ery 
pOSSIble method of reducing their labor· force. One concern .~ 
Its meth?d of attending to spinning and doffing and thereby IDs
placed directly 1,100 persons. This same concern is contemplating 
the substitution of the cake wash method for its current procedure 
o~ reeling the skeins before washing. It is estimated that some 4,000 
gIrls will be displaced without any. opportunities for reemployment 

1 &>eo "Exhlblt No. 2619," appendl:E.",. 17429. 
a See "Exhibit NO&. 2617 and 2621, appendls. pp. 174.28 aod 17'30. 
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in their commlUlities. In one relatively small plant, production per 
man-hour increased some 100 percent in a 2-yoor period through the 
installation of faster, more continuous and larger machines, and the 
introduction of the cake wash methods- Employment at the same 
plant declined 46.25 percent Bnd production rose 10.2 percent during 
this 2-year period from JlUle 1937 to JlUle 1939. At another small 
plant employment declined 26 percent and production increased 60 
perce~t in a 2-year period. Production per employee increased some 
116 percent. . 

In the acetate yarn industry, the Celanese Corpora~on !,f Amenca 
declared in a recent annual report that actual productIon ID 1939 was 
7OO1ercent greater than in 1929, and that the actual investment in 
fixe assets had risen only 137 percent. The president of the corpora
tion declared that it had been made ~ible "by our intensive 
maintenance and modernization policies. Constant improvements 
bave been made which reduced the man-hours required at the CllS

toma~ employments. 
WhIle the older processes of manufacture of filament yarn are re

quiring less and less persons, the industry is expanding by producing 
newer types of yarns. Staple fiher production has increased to the 
point where 1939 productiou amolUlted to 53,000,000 pounds, most of 
which has been made in plants built since 1937. New yarns now in 
commercial production include nylon for which a new mill was built 
at Seaford, Del.; vinyon, which is now being produced at the Ameri
can Viscose plant at Meadville, Pa. Glass fihers are in their ele
mentary stages of application. 

The WorKs Progress Administration, National Research Project, 
has made estimates of the increase in man-hour productivity through 
the year 1937. Between 1923 and 1929, the nse was 228 percent. 
The total increase from 1923 to 1939 was 333 percent. The increases 
between 1936 and 1939 have been 41 percent.' At best, the above 
estimates are very conservative as the same organization declares. 

As a chemical industry, in which there is a highly developed tech
nical and laboratory staff and in which most of the lUlits carry on 
constant research to improve the methods of manufacture and their 
products, we may expect even more phenomenal developments than 
those which have hitherto appearecL 

TEOBNOLOGIOAL ADVANCES IN 0l'HEIl TEXTILE D\"DUSTIUES 

Mr. RIEVE. Without offering an extended outline for the other 
branches ?f the ~e ind~, we will ~arize available esti
mates on mcreases m prodUctiVIty. The NatIonal Research Project 
has estimated a total nse in man-hour productivity in the knit-~ 
industry from 1919 through 1935 of 86 percent, with the most striking 
developments taking place in the outerwear and Imit-cloth branches 
and relatively little m the underwear divisiolL The hosiery industry 
is currently experiencing very significant developments through the 
automatization and speeding up of full-fashioned hosiery machinery. 

In the silk "IUld rayon industry, the advance has been most impres
sive, particularly since rayon has supplanted silk. When figures 
become, available after the 1939 census, we might well expect man-

I See "EU.lblt No. 2619," appeDdls, p. 17-129. 
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hour productivity to have risen well over several hundred percent. 
Between 1919 and 1935, the National Research Project estimates a 
rise of 145 percent.' 

A study of the effect of meclianical changes on the carpet and rug 
industry from 1910 to 1936 indicates a rise of man-hour productivity 
due to mechanical advances of 23.6 percent for velvet carpets and 
39.6 for A xminster, with a 23 percent rise for Wilton carpets. 

The textile industries have witnessed every type of technological 
change. These improvements have transformed the manual processes 
into highly mechanized and automatized ones. Man-hour produc
tivity has risen phenomenally. While the rate of increase was most 
marked during earlier periods while manual operations were being 
converted into mechanized ones, the rise has been no less impressive 
since the major sections have attained economic and mechanical ma
turity. Available measures of the rise in man-hour productivity 
illustrate the effects of the constant flow of iml?rovements ID the manu
factnre of textile products. The cotton-textile industry which long 
ago completed the process of mechanization was able to increase man
hour productivity by at least 54 percent from 1919 to 1939. By the 
same process, the woolen and worsted worker now produces at least 
77 percent more per hour than in 1919. The carpet and rug worker 
can produce a minimum of 30 percent more than ID 1910. 

In the knit-goods industry, the rise between 1919 and 1935 was 86 
percent. But the most phenomenal jumps have taken place in the 
rayon-yarn industry in which the increase has been well over 333 
percent in man-hour productivity. These summary calculations are 
ID all cases most conservative. They are indicative of the veritable 
revolution which has taken place in every phase of the textile indus
try. The textile worker is now measurably more productive than 
ever before. He can produce more goods in less time than was true 
even 5lears ago. The rate of technological advance has been increas
ing an man-hour productivity has been rising fast. The problems of 
technological advance are becoming more pressing now than ever 
before. 

EOONOl\lIO AND SOCIAL EFFECTS OF TECHNOLOGICAL CHANGE 

Mr. RIEVE. The impressive stream of technological advance brou~ht 
many problems with its tide. It is our desire to direct the attentIon 
of your committee to the lot of the textile worker following on this 
history of technological progress and increase in man-hour produc
tivity. Too frequently, people have resolved glibly the problem of 
technological change into bright contrasts between the goods and 
services now available with those available 100 years ago. They have 
allowed years to erase memories. It is our purpose to speak both of 
the lon~-run· effects and the immediate consequences of these changes. 
We beheve that technological advance is pregnant with too much 
good for all people to allow such progress to be discredited by its 
present human toll. 

The question uppermost in everybody's mind is whether employ
ment in the textile industry has decreased as a result of these vast 

:L Ibld. 
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technological changes. We know that there has heen a marked rise 
in total yroduction in the textile industries. While 3,252,000,000 
pounds 0 textile fibers were consumed annually during the first 5 
years of the 1920's, the total volume rose to approximately 3,809

h
-

000,000 pounds annually during the latter half of the 1920's, wit 
most of the increase occurring in cotton and rayon consumption. 
Since 1936, we have had another impressive rise, which brought the 
average annual consumption for 1935-39 to 4,080,000,000 pounds 
("Exhibit No. 2623"). 

(The table referred to was marked "Exhibit No. 2623" and is in
cluded in the appendix on p. 17431.) 

Mr. RrEVE. Three of the last five years witnessed consumption of 
approximately 4,300,000,000 pounds or more of all textile fibers. 
In 1936 the total poundage was 4,293,000,000; in 1937 it was 4,435,-
000,000, and in 1939, 4,558,000,000. Consumption for the last 5 years 
has been about 25l.ercent above the level in the early part of 1920. 
Actual textile yar age has risen even more impressively, since finer 
cloths are now employed and more yardage IS being secured per 
pound of rayon than is possible from other fibers. 

As further illustration of the expansion in production, one may 
refer to the estimates of the Association of Cotton Textile' Mer
chants in New York that cotton textile yardage for 1929 was 6,448,-
000,000, and 9.145,000,000 in 1939, a jump of 42 percent. The 
Textile Economics Bureau of New York estimates that rayon fila
ment yarn yardage in 1939 was three times greater than in 1930. 

Clothing and industrial fabrics. are absorbing the increased vol
Ulhe. The wholesale prices of textile products have been dropping 
hecause of technological developments in manufacture, lower raw
material prices, and the diversion from silk to rayon and other 
cheaper substitutes. The United States Bureau of Labor Statistics 
report.~ that the wholesale price of textile products has declined from 
the high price level of 1920 by 58 percent. 

(The document referred to was marked "Exhibit No. 2624" and is 
included in the appendix on p. 17431.) 
. Mr. RrEVE. Wh,ile people at .the sam,: income. level are now spend
mg less on clothmg than durmg preVIOUS penods, there is usually 
more yardage consumed for such expenditures and the incomes of 
~any group.s have been lifted, sufficiently to !'ccount for the absorp
tIOn of the mcreased productIOn. Industry IS also consuming more 
textile products in various forDlS. 

This glowing picture of expansion in the volume of textile fabrics 
is marred by the lot of the textile worker. The percentage increases 
in man-hour pr~ductivity. in most branches of the ~ndustry exceeded 
the percentage mcreases m the volume of productIOn in all but one 
subdivision. The new expanded productIOn was not sufficient to 
maintain man-hours of work. 

A study of 5 major branches of the textile industry indicates that 
the total number of man-hours of work contracted by 20.4 percent 
between 1919 and 1939, despite the increase in the total volume of 
production of a minimum of 25 percent. The story of the individual 
hranches is startling. 

I think at this point we might as well refer to a chart that all of 
you gentlemen have hefore you. 
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Acting Chairman WlLLIAMS. It may be received for the record. 
(The chart referred to was marked "Exhibit No. 2625" and ap

pears below. The statistical data on which the chart is based appears 
m the appendix on p. 17431.) 

EXHIBIT No. 2625 

[Submitted by the TatlIe Workers Union of America] 

INDEXES OF 
PRODUCTION. EMPLOYMENT SI MAN HOURS 

IN THE TEXTILE INDUSTRY. 1919-1939 

TEXTILE WORKERS UNION OF AMERICA 

Mr. RIEVE. Employment in the textile industry reached its peak 
about 1923. Man-hour productivity or man-hour employment also 
reached its peak in 1923. Since then, however, production of fiber 
reached its peak in 1927. Employment in the textile industry, with 
all its fluctuations, reached its low in 1932 and since then has been 
going up so that today it is about on a par with the 1919 levels, but 
man-hours worked today are 20 percent less than in 1919. . 

On the other hand, productivity, production, is 25 perCent above 
the 1919 levels, so that while we have fewer working hours, and 
employment is about the same as 1919, productivity, production, far 
exceeds these levels. 

In the cotton-textile industry, production increased 18 percent be
tween 1919 and 1939, but man-hours of work declined 28 percent. 
The overall increase m production of 21 percent in the woolen and 
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worsted industry between 1919 and 1939 was offset by a sharp decline 
in ma.n-hours of work of 32 percent. The probable doubling of pro
duction in the silk a.nd rayoJ1. industry was acc,ompa.nie<!- by a reduc
tion in ma.n-hours of 38 percent. In the knIt-goods mdustry, the 
total volume of man-hours declined 38 percent but actual production 
increased 87 percent. Only in the rayon industry man-hours in
creased by 108 percentl while production rose by 962 percent. In all 
but one bra.nch of the mdustry, tota.! man-hours dwindled. Employ
ment opportunities were shriveling up. 

This sharp contrast between a rISing volume of textile production 
and a reduced volume of working hours for the textile worker is the 
essence of the problem which we are discussing. More and more 
goods are being produced j their prices are declining j demand is ex
panding j but man-hour productivity is rising at a more rapid rate 
than the develo,Pment of demand, so that the actual volume of ava.il
able work contmues to contract. The absolute number of work op
portunities within the textile industry is declining j the challenge of 
unemployment exists. 

To meet this challenge, organized labor has advocated shorter 
hours. Insofar as shorter workweeks have been introduced, the 
amount of unemployment has been reduced. Textile l».bor sucCeeded 
in establishing the 48-hour week shortly after the World War, and 
thereby protected the jobs of many workers. But during the 1920's, 
working hours increaSed in the North, and ranged from 55 to 60 
hours per week in the South. The second major attempt to offset 
tl).. diiilinishing number of jobs through shorter hours was made 
by the N. R. A. The textile industries by and large accepted the 
principle of the flat 4O-hour week. As a result, job opportunities 
unmediately opened up. As many employers offset these shorter 
hours with higher work loads, tighter managerial procedures, and 
production economies, the increase in labor demand was not equiv
alent to the reduction in hours. But many thousands of workers 
who had lost their jobs secured employment in the industry. The 
N. R. A. 4~-hour ,,:eek offered a breathing spell in the adjustment 
to the contmuous dIsplacement of labor and the ever-rising produc
tivity of textile workers. 

Employment during 1937 approximated the 1927 and 1928 levels 
of employment, even though man-hour. had declined. But employ
ment m 1939 was 5 percent below 1929 levels and 10 percent below 
1923 levels. Employment in 1939 was back to 1919 levels despite 
the rise in production of 25 pel'C(lIlt. 

(The table referred to was marked "Exhibit No. 2626" and is in
cluded in the appendix on p. 17432.) 

Mr. RIEVE. Employment in the industry has been maintained dur
ing recent active rears at slightly below 1923 levels by reason of the 
sharp reduction m working hours. 'The tota.! man-hours of work 
contr~cted by 2.0.4 percent. between 1919 and 1939 despite the im
pressIve expanSIon m the mdustry's volume of production. There 
IS not now available any number of new jobs in the textile industry 
to .~ke care of ~e gr:oWtb in the number of wa~ .earners. Besides 
failm~ to proVIde Jobs for new-wage earners, It 18 not succeeding 
in mamtaining the volume of jobs. fOJCIDerly in ~e industry despite 
the shorter workweek. The textile mdust~ IS declining in im
portance as a source of employment. The Increased productivity 
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of the tenUe worker is the major reason for the contraction in avail
able working hours and emJ~~yment. A chronic condition of unem
ployment has appeared in "industry. 

The effects of technological change cannot be told merely in terms 
?f the long-run effects of the absol';lte nu,mber of jobs ~ tha tenUe 
mdustfy" True enou~h, these studies pomt to a chrome unemploy
ment problem in the mdustry when taken as a whole. But the in
dividual worker stranded in a community with a closed textile mill 
can find little solace in the fact that the total number of jobs in the 
industry has been maintained through the shorter workweek. The 
problems &re infinitely more serious than even the absolute decline 
in jobs would suggest. It is our desire now to offer to your com
mittee summary observations of the dislocations resulting from or 
accompanying technological advance which illustrates as serious a 
phase of the effects of technological displacement as an absolute de
cline in jobs. 

The examples of dislocation are legion. But before suggesting 
examples, it may be well to underscore the particular seriousness of 
displacement in the textile industry. Most textile mills are located in 
small cities and towns in nonurban areas, with only one tenUe estab
lishment, or at most, two. The mill is frequently the major, and 
often the only, source of income, in these communities. The fortunes 
of the mill workers determine the financial status of the town's mid
dle and professional classes. The overwhelming importance of these 
small towns in the textile industries is illustrated by a tabulation 
made for the cotton-textile industry in 1933 which indicated that 
29.7 percent of all wage earners were employed in cities of 100,000 
or more. In the same year, in the woolen and worsted industry, 
23.9 percent of the employees were employed in cities under 2,500 
and 41.8 percent were in Cities under 10,000, while 15.4 percent were 
employed in cities of 100,000 or more. Similar observations could 
be made about many othllr divisions of the industry, though several 
subdivisions, such as outerwear, are located primarily in lar~e cities. 
Most major plants in the synthetic yarn industry are located m small 
citi~ and constitute the so~e ~urce of eJJ?-ployment ~. them. 

Dl8placement from the mill m most textile commumties strands"the 
worker. There are no other opportunities. He must seek employ
ment in other communities. He must move on or remain unem
ployed. Moving costs money; and kuowledge is necessary of the 
whereabouts of- jobs, and both are lacking. The Joad family 
described recently by John Steinbeck in Grapes of Wrath could 
well be duplicated a thousand times by the stories of industrial 
workers displaced by technological developments in search for jobs 
and hanging on each rumor to find a lead for new employment. 
Our State employment services have the most elementar,Y facilities 
to guide our ~i~placed workers ?r ~ assist them in finding jobs in 
other communities.' The above 18, ID short, the desperate plight of 
thousands up'0n thousands of textile-mill workers left unemployed 
by technologICal change. Increases in employment in mills located 
a thousand miles from their community cannot be of much help 
to these workers. " 
. ~o. bring directly, !-O your attentio~ this scrap heap built up in 
mdlV1~ual communities by technologtcal change, we shall cite only 
a few mstances scattered among the many textile States. 
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In the State of Maine a, textile mill furnishing the major SOurCf 
of employment in a small community recently determined after an 
engineering survey to modernize its operations and released perma· 
nently the least efficient of its 300 employees. 

A Massachusetts worsted mill, in a town of 1,200 workers, recently 
decided that it was overmanned and eliminated 10 percent of the 
workers in the dressinl;\' room, 9 I?ercent in the weaving room. Near 
this mill is one which IS introducmg automatic winders and disIllac
ing three-quarters of its present one-hundred-and-fifty-odd winders. 

There are no other milfs in these towns. Recently the Connecticut 
velvet-weaving concerns insisted upon a 4-loom stand for weavers 
instead of 2, with the result that one-half of the weavers lost their 
jobs and there are no other velvet mills to absorb them. Automatic 
stop motions on narrow ribbon looms in a New York State mill left 
narrow-loom weavers high and dry, as there are no similar mills in 
the community. The doubling of the loom load for rayon weavers 
at another plant created a serious problem, as it is the only rayon 
plant in the vicinity. The introduction of automatic looms in a 
Philadelphia woolen and worsted mill sharply reduced employment 
in a city already suffering from unemployment. Technical progress 
in a small rayon-yarn plant reduced employment by 47 percent in a 
I-industry town of 3,900 people. Several hundred people were dis
placed at one time in a I-industry Pennsylvania community of 
14,000 inhabitants where 35 percent of the employable persons were 
already' unemployed. 

Similar instances can be cited for the southern cities where the 
ptocess of displacement is proceeding apace. A mill located in 
North Carolina introduced long-draft spinning with large packages 
and cut down its work force on battery hands and doffers by 40 
percent. Complete reorganization of South Carolina cotton mills 
m a 2-mill town reduced the work force by 20 percent. A Georgia 
2-mill town experienced simultaneous reductions in the work force 
in both of its mills through technological change. 

Dislocation results also from the complete closing of mills. At 
times, I?lan~ are .shut as part of the pr~ of consolidation and 
moderruzation as m the case of the Amencan Woolen Co. which has 
reduced its former 55 mills to its present 25. At other times tech
nological changes which have made the existing mill obsolete ~ccom
Ilany other factors such as inducements in new locations. As a result 
the new equipment and methods are installed in new mills in ne"; 
places, l"!Lving the older plants s~randed. Or, new capital may be 
m.vested m the m!,re modern eqUIpment .and plants in new location 
WIth the same ultImate effects. The rapId rate of technological ad
vances facilitates this process. Older mills thereby become denuded 
of machinery and people, i and dead silence replaces the hum of the 
frames and the cluck of me loom. At times the mills are converted 
into other uses; and in other places they are torn down to make place 
for new developments. Ghost textile towns and mill villages abound 
through New England and the Middle Atlantic States, and are be
ginning to be ~own in the South. A few summary references may 
suffice to exemphfy the facts well known to all concerninp,' the migre.
tion of textiles from New England to the South, which was accelerated 
from the lower wage scales in the latter area, but which found its 
root in the advance made by southern manufacturers in introducing 
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modern equipment and methods and the reluctance of New England 
manufacturers to modernize. 

The process of dislocation is not at an end. Technological change 
made possible the development of rayon weaving plants and theIr 
displacement of silk weaving plants. Now the introduction of staple 
fiber, the development of wool blends, and the increased ability of 
cotton mills to manufacture woolen blends is threatening part of the 
New England woolen business and is prompting consideration of the 
transfer of such business to southern manufacturers, paying lower 
wages. Simplification of processes and technological changes are 
opening up to the southern employers with lower wage scales great 
possibilities of wresting part of the remaining northern divisions of 
the textile industry, thereby threatening additional hundreds of 
thousands of textile workers in older centers. 

We can only call 'your attention to several outstanding instances 
in order to exemplify this development. The Amoskeag Manufac
turing Co. closed in 1936 at a time when it was emplo~ some 
17,000 workers. Drainage of capital, and obsolescence of eqUlpment, 
management practice and marketing organization, and wage differ
entials doomed this company and left these workers unemployed in 
a town already suffering from a considerable volume of unemploy
ment. Only 14.8 percent of these displaced workers found employ
ment by October 15, 1936, and only 81 of these found it in textiles, 
principally outside of Manchester. The city's relief load inCreRsed. 
A government survey concludes that "a once prosperous manufac
tunng city has been left stranded by the decline and failure of its 
largest company. The loss of employment opportunities (for its 
workers) created more social and economic problems than are visual
ized in the unemployment figures alone." This study of the company 
and the fate of these displaced workers is well worth reading as the 
intimate, exhaustive study of the meaning of technological displace
ment. The story is repeated in New Bedford, which has. shrunken 
to 30 percent of its fonner self; Fall River, which declined to one
eighth of its fonner activity; Lowell, which now has about 60 percent 
of its former. textile industry. Literally, more than 100 other New 
England towns have suffered in a similar manner. More recently, 
complete plant shut-downs occurred at a woolen mill in Bennington, 
Vt.; a cctton mill in Dover, N. H.; a spun silk mill in New Bedford; 
and a rl'yon yarn plant in Easthampton, Mass. Last week's news
papers reported 2 plant Iiquidations in New Bedford. Towns of 
New England which once had textile mills and do not have them 
now, include Glasgo and Plainfield, Conn.; Auburn and Kennebunk, 
Maine.; Chicopee

j 
Saundersville, Three River, Mass.; White Rock, 

R. I.; and· Danvil e, Lynchburg, and Petersburg, Vt. 
Similar situations can be found in other parts of the country. In 

New Y ork Sta~1 Cohoes was the birthplace of the knitting industry. 
Now it can hardly boast of an important.and stable plant. Paterson, 
N. J., has suffered the fate of the silk industry. With the disappear
ance of silk Woven fabrics, Paterson, N. J.\ has lost a major section 
of its industry. Most manufacturers failea to adjust themselves to 
the times. More than 50 small silk throwin~ mills have disappeared 
from the landscape of Pennsylvania as their equipment proved in
adequate to meet the changing demands and they proved unequal 
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to the shift to rayon. Hosiery mills which failed ~o modernize and 
to keep their equipment in Ime also suffered simllar conse<Juences. 
To those in the ~xtile industry, the followin~. names ~nlure up 
memories of ancIent glory and of great actIVIty: Umted States 
Worsted, Farr Alpaca, S. Slater & Sons, American Printin·g Co., 
Everett Mills of Lawrence, Royal Weaving, International Collar 
Mills, and Lyman Mills. 

The South also has its roll of industrial casualties. Plants such 
as the following have closed, never to reopen: Erwin Manufacturing 
Co. and Lowe Manufacturing Co. of Huntsville, Ala.; Irene Mill 
in Gaffney and a cotton mill at Landrum S. C. Towns such as 
Athens and Cottondale, Ala.; Beverly and Cochrane, Ga.; and Cow
pens, S. C., where industry once buzzed, now have no textile mills. 

The total effects can be suggested most fully in terms of the trends 
in the cotton textile industry. Cotton spindles in place in the New 
England States, which numbered 18,856,000 in 1921-22, dropped to 
6,143,000 in 1938-39, a loss of 67 percent. In the other States, the 
drop was from 2,014,000 in 1921-22 to 799,000 in 1938-39, a decline of 
60 percent. The cotton-growing States increased their spindleage 
untIl 1933-35 and since that year have dropped 1,021,00 spindles.' 
Each area is now losing cotton spindleage. Displacement is 
rampant. 

(The· table referred to was marked "Exhibit No. 2627" and is 
included in the appendix on p. 17433.) 

Mr. RIEVE. Cotton textile mills are closing down and plants are 
being abandoned. Five New England States which claimed 506 cot- . 
ton pllUlts in 1923 lost 205 by 1933 and witnessed the scrapping of 
an additional 131 plants by 1937, so that only 170 were left. Con
necticut, which had 69 plants in 192.3, had only 23 plants in 1937. 
Massachusetts saw its 245 plants in 1923 dwindle to 96 in 1937. 

In the five major southern States, the number of plants has re
mained approximately the same between 1927 IUld 1937, except for 
North Caroli'.'!t in which a number of plants have been consohdated 
and closed. w nile there were 764 pllUlts in North and South Caro
lina, Georgia, Alabama, and Virginia in 1927, the 5 S.tates had lost 
61 by 1937. The latter total represents a recovery of 53 plants from 
the number in 1933 when these States had 650 plants. North Caro
lina's 383 plants in 1927 dropped to 297 in 1933, and increased to 325 
in 1937. Only Alabama had more cotton textile mills in 1937 than 
in 1927, an increase of 8 mills, to a total of 76. 

EF!'EOl' ON SKILLED WORltERS 

Mr. RIEVE. The effects of technological change do not end with the 
elimination of a number of jobs. Workers who retain their jobs are 
only in a comparatively better position. They have their troubles 
and problems. Their lot is seldom fully happy. They are usually 
fewer in number and know that their ranks have been thinned. A 
textile engineering company calculated that on a 4O-hour basis the 
number of people reqUIred in a cotton mill to produce the same 
amount of carded broadcloth in 1936 as in 1919, would decline from 
174 persons to 84; combed broadcloth, from 218 to 108 persons; sheet-

, 
1 See "Exhibit No. 2621/' appendlI. p. 17433. 
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ing, from 238 to 112 persons; carded filling sateen from 156 to 86; 
canton flannel, from 290 to 148; print cloth, from 166 to 86; lawn, 
from 148 to 74; and terry cloth, from 242 to 114. So in a woolen 
mill, the decline for the same period would be from 270 to 155 per
sons for 32·ounce overcoating; from 272 to 154 persons for 12-ounce 
woolen flannel; from 1,196 to 642 for worsted serge; and from 797 
to 425 for cotton warp worsted suitings. 

Simultaneously with the reduction in the number of jobs is the 
alteration of job contents; unskilled jobs increase in proportion to 
the total; less skill is necessary. Employers segregate unskilled job 
elements of skilled occupations and assign them to unskilled workers 
to conserve the skilled worker's time and restrict him exclusively to 
the skilled processes. . 

So the weaver has been relieved of all battery filling work, and 
battery fillers have taken over their tasks. Beem hands have fre
quently taken over some of the weaver's work. Spinners have been 
relieved of much cleaning by cleaners. This replacement process has 
meant demotion for many workers. There are less opportunities for 
the skilled worker to exercise his craft and skills. The chances for 
secu!ing work at the old craft become limited. A lower paid job is 
the fate of many of those who remain in the plant. 

In addition to reducing the relative number of skilled jobs the 
aptitudes and skills required in industry are changing. Even if the 
jobs remain skilled in character, the type of skill at the new job is 
at times very different from that which had been formerly required. 
As never before the workers have to remain plastic enough at all 
agllS and ready to take new duties and responsibilities when jobs 
do open up. 

AS an example of this process of change, we may refer to the 
weaver. Before the development of the automatic loom, weavers 
generally attended to all work around a loom with the exception of 
major repairs which were usually made by loomfixers. With the 
introductIOn of the automatic bobbin or shuttle filling devices and 
the application of scientific management, these duties changed. 
Various specialized workers appeared on the floor. Warp hangers-
persons with considerable physical strength-now put in warps. 
Beam hands take away the rolls of cloth. Battery hands fill bat
teries with filling yarn and are only required to be deft and dexter
ous. Loom cleaners hose looms. Smash hands repair major warp 
breaks; pickout hands remove flaws in the cloth; reed-over men 
replace broken reeds. The weaver's own job has been sharply limited. 
No longer is it necessary to have an all-around weaver. 

The current weaver must be a person who can patiently patrol the 
long aisles of looms running in some instances well over 100 and 
generally, in the cotton industry well over 40. The weaver must now 
keep his eyes on the warps to see that the looms do not stop and the 
ends are tIed together when they do break. For this work it is not 
necessary to be as skilled as weavers were formerly required to be. 

In the woolen and worsted industry, we are witnessing the dis
placement of the male mule spinner by the female frame spinner. 
Employers are dismissing their skilled male mule spinners and are 
hiring women for frame spinuing. This change is completely dis
lodging an old occupation. 
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In some instances, there has been an increased need for more 
skilled workers, but they have been few in number. More fixers 
and second hands have been required to repair the new complicated 
machines. The substitution of a machine for a hand operation 811 
in the instance of the warp tying may increase the need for more 
skilled workers, usually male. . 

The worker has not been the only one affected by the technological 
changes. The type of overseer and second hand required in the 
textile industry is changing. It had been customary to advance 
workers to the position of section hand, to second hand, and to over
seer. Practical training on the job was valued above all else. But 
now mill-trained supervisors are being displaced by college-trained 
executives able to meet the needs of new en~eering techniques. 

The above summary review of changes m textile personnel indi
cates that the workers, besides being fearful of losing jobs through 
direct technological change, are also finding employment slipping 
from their own community to some other locality, frequently thou
sands of miles away from the original site of job. He is ala, faced 
with the possibility that his skills may not be needed, ns new jobs 
develop which require new aptitudes and personal qualities. 

The woolen mule spinner can obtain very little solace from the fact 
that a spinning job is open if the employer has only a fram~E:~ing 
job for which he prefers a woman and for which he is .. g to 
pay two-thirds of the rate being paid to male mule spinners. 

One significant concomitant of technological advance is the work
er's suspicion of all change. The introduction of new machines, new 
methods of production, or new work assignments have long been the 
cause of much industrial unrest and many bitter strikes. Besides 
causing widespread discontent because of displacement; besides sow
ing the seeds of general dissatisfaction through frequent demotions 
and loss of bargaming power, the fear of overwork, the knowledge 
that neither industry nor Government will protect workers against 
these hazards; besides feeling that he is increasingly dependent upon 
management for careful and expert coordination and synchroruza
tion of production, workers are suspicious of the need for changes, 
their desirability/ and their effects. They fear these changes).. for 
they know that m their wake lie many unsolved problems. They 
fear them, since they have no opportunity to review them, or to 
determine their necessity; to regulate their introduction; to control 
the process of hiring; to protect their service record; to pass on their 
installation; to share in their benefits; to mitigate the difficulties of 
the displaced employee. These and many other fears and alarms 
dominate the worker's attitude. He dreads the machine. Cus
tomarily' he has taken to the only weapon of protest that he has
the strike. The textile industry has a long recorded history of 
strikes against technological change. The last general strike of 1934 
was basically rooted in this protest. 

Any program dealing with technological displacement and ad
vance must take clear account of the problems of industrial unrest 
which follow in the wake of technological change. 

THE CHANGING OHARACTEll OF THE TEXTILE INDUSTRY 

Mr. RIEVE. The increased importance of machinery and highly re
fined engineering procedures have affected the economic problems of 
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the industry. In the first place, investments in and maintenance of 
machinery and fixed assets have come to represent a large proportion 
of the industry's costs. The Federal income-tax returns for 1937 
indicate that the capital assets leSs depreciation and depletion of 7,128 
textile mills corporations of $1,549,608,000 were required for total 
gross sales of $4,343,598,000. In short, approximately $1 of capital 
assets either in the form of land, buildings, or equipment was required 
for each $3 worth of sales. This figure may be contrasted with the 
situation in the clothing and apparel industry in which the ratio was 
$1 investment to each $20 worth of sales. 

The size of estsblishments has also been increasing. In the cotton 
textile industry, for example, 36 percent of the concerns employed 257 
persons or more in 1919. The percentage had risen in 1937 to 49 per
cent. Moreover, there is a large number of chains of mills and there is 
greater concentration of economic power in the industry. Technologi
cal advance has fostered larger units, more capital investments, and 
greater concentration of financial control. 

The social and economic effects of technological change have been 
so far-reaching that they have given rise to the consideration of the 
desirability of these chal)geS. There have been definite proposals to 
prevent technical changes which bring unemployment and other forms 
of social disaster. In our review of the effects in the textile industry, 
we have observed that the increased productivity of the textile worker 
has far exceeded the expansion in the volume of output, with the result 
that the total number of man-hours of work in the industry has de
clined by some 20.4 percent in 1939 in comparison with 1919, despite 
an increase in fiber consumption of some 25 percent and a probably 
larger increase in yardage. The drop in employment in 1939 was 
10 percent below 1933, though the volume was equal to 1919. It has 
not been sharp, since working hours have been reduced from an average 
of 47 hours per week in the twenties to an average of 36 hours, largely 
because of the estsblishment of the maximum 4O-hour week in the 
industry. Neverthel~ employment has been declining, the number 
of jobs is shrinking. There is no place in the industry now for the 
expanding populatIOn; even workers in the industry are lacking jobs. 

We have also observed that the loss of work in specific plants, 
among a smaller number of workers, even in the face of a compen
sating increase in the volume of production in the industry as a 
whole, leaves many workers stranded while new opportunities open 
liP' a thousand miles away. Plant migration results in even greater 
difficulties as entire communities become economically depressed. Ac
tive communities are converted into ghost towns. Workers frequently 
also lose much of their bar~aining power as skills and jobs change 
and new aptitudes and quahties become necessary. Unrest is general, 
~nd much dissatisfaction follows on the installation of technological 
Improvements. 

At present, technological advancel instead of being welcomed by 
nil concerned as a form of liberatIOn from exhausting tasks and 
l?":g grueling days, as a means of securing a higher standard of 
hvrng, as a method of producing wealth with less cost and in greater 
"bundance, and as a tool for assuring more leisure time, is a mixed 
blessing. While it has brought some of these advantages in valj'ing 
degree or has made them possible, the cost has been tremendous. The 
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human toll has been heavy j the disturbances create~ h~ve been far 
reaching and frequently devastating. Instead of brmgmg new ado. 
vantages, technological advance has brought d~pressi,?n to many com ... 
munitJes. In fact, many of the problems WhICh aftIict our econ0l!1y 
an! rooted in our inability to harness our greatest asset, .human m-I 
aenuity and assure ourselves that it will be used constructtvel;:y. The 
;'lutio': of the problems created by technological change will go " 
long way toward increasing the stability of our democracy. I 

So grim has been the future of the textile worker in the face of: 
these problems presented by technological advance, so inadequate the. 
provisions made by industry and the community that labor has long 
fought technological change. Benefits are recognized to result in the 
long run but industry has not met the inmtediate problem of the 
worker and has granted him concessions only after long struggles. 
While theoretical considerations might prompt the hope of reduced 
prices, these are quite remote and unintportant to the direct victint 
of change. He is faced with the immediate problem of existence, 
adjustment, and reemployment. While the advantages of increased 
productivity might be argued, the worker knows the inmtediate cas
ualties and visible suffering j he knows also of the existence of millions 
of unemployed even in relatively active periods. The worker can 
only conclude that the answer to the problem of mechanization has 
not been secured. Until practical solutions have been develoJ?<!d and 
industry and community have evidenced an ability to proVIde em
ployment and facilities for adjustment, labor cannot be expected to 
welcome changes. 
. Practically, the national unions have developed two lines of ap
proach toward the techn~:l change. They have formulated poli
cies for the control of . cal innovations for the protection of 
their members and for the mitigation of the effects of such changes. 
These I!"licies and programs are applied to their own industries inso
far as It is econoIDlcally feasible. But their success has been lintited 
both by the extent of organization and the opportunities and prac
ticability of applying such policies in highly competitive industries. 

These unions have reaIized that such policies cannot solve or even 
begin to meet the issue of technological displacement. Besides being 
unable to prevent displacement in their own industries or to direct 
luice and marketing practices in such a manner as to assure wider 
marke~ th~ know that technological change has frequently resulted 
in the diverSIOn of work from one industry to another. As such, they 
are beyond the control of the individual union. The industry pro
gram ~ be considered only as ~ part of a full program advocated 
by organized labor for the handImg of the problem of technological 
displacement. This program embraces a wider course of action. 

It is my desire to present to y'0ur coIDlnittee the practices which 
have been developed m the textile industry by the Textile Workers 
Union of America for the purpose of controlling technological prog
ress, protecting the worker and for mitigating tlie effects of displace. 
ment. We shall follow this discussion with our views as a constitr 
uent organization of the Congress of Industrial Organizations as to 
the program which might properly be followed to meet some of the 
broader economie issues. 
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UNION pOLIOY IIEGAJlDINO TECHNOUlOlOAL CHAlIGE 

Mr. RIEvE. The Textile Workers' Union of America has developed 
several practices for the control of the introduction of technologiCal 
changes within the industry. While control is desirable, its extent 
and character vary markedly from places where the union has no 
review or control over the introduction of these charges to those in 
which all changes must be submitted to review by the union before 
their final application. In no instance can the union really stop or 
~revent the introduction of mechanical and technological change, 
for all of the contracts of the Textile Workers' Union of America 
provide any di1ferences between the mana"oement and the union may 
in the final instance be submitted for resolution by an outside arbiter. 
Where the local union has taken a position against the introduction 
of a specific change or the conditions of the change proposed by the 
management, these are subject to review by an outside party. 

We shall herein describe the procedure which obtains in the limited 
number of instances where the union exercises the greatest degree of 
control. In these plants, employers may present two major types 
of proposals concernin~ technological change. The first involves 
minor changes arising from adjustments of basic work assignments 
to specific constructions of larn or cloth. In other words, a spinner 
may be assigned 12 sides 0 the spinning frame on 205 cotton yarns. 
Should the concern introduce 30s yarn, it may desire to establish 
14 sides as a normal jobl without changing the basic terms of em
ployment. These are adjustments to take care of the di1ferences in 
the character of work due to the varying construction of materials. 
In these instances the company will ordinarily notify the local union. 
Adjustments are usually quickll agreed upon. In one contract pro
vision is made for the right 0 the company to proceed with these 
changes following 24 hours' notification of such proposed changes 
and the failure of the union to interpose objections. Should the local 
union dissent, the arbitrator may be called upon to stop the change 
pending his final decision unless local management and the union 
arrive at an understanding. 

The second type of technological change involves basic changes in 
work assignment or in procedures. They may be due to a variety of 
reasons, such as improvements in the physical surroundings, the 
construction of the machine, the physical lay-out of equipment, the 
quality of materials, or any of the other types discussed previously. 
At times, changes are proposed which have no such basic cause. 
They are motivated by the employer's desire to get more out of 
labor than had been secured before. Employers in such instances 
may have heard that other employees tend more machines or produce 
more units per hour and desire to duplicate these production records 
at their own plants. The latter type of change has been the source 
of many serious industrial disputes in the industry and have thrown 
all change into disrel?ute. They have aroused labor to the point 
of labelirig all innovatlOns as "stretch-out." 

Jp organized plants, where provision has been made for careful 
review, managements submit these changes to the labor union. 
The latter consults with the national office of the Textile Workers 
Union of. America which maintains a research department con
versant With the practices on specific jobs, current levels of produc-
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tion of different machine:>, and the various machine assignments and' 
methods of labor arrangement. The proposals are reviewed by this 
department and the local union is furnished with the requisite in- ; 
formation on current practice. The local union consults the par-', 
ticular workers affected by the proposed change. Their reactIOns': 
and their opinions are secured concerning the practicability of the " 
proposals. With this information, the local Union committee starts , 
negotations with the management. It is prepared to review the: 
proposed changes from the point of view of competitive necessity, 
practicality, savings, and their effect upon workers in the form of, 
displacement, demotIons, and wages. In each instance the employer 
is requested to furnish such information as might be required to' 
complete the full picture of the nature, need, and effects of the 
prll}losed change. ' 

The local UnIon in each instance negotiates w;th the employer to : 
prevent unnecessary and inIpractical chan~es, to minimize the num- : 
ber of workers displaced, assure proper Jobs, to secure a share of 
the increased productivity in the form of higher earnings and other. 
concessions\ ~md to secure financial allowances for those released. , 

In a higruy competitive industry such as textiles, relatively few i 
changes can be stopped. The industry consists of more than 7,000 ' 
companies; many of which are ever ready to forge ahead to exploit 
new processes or to gain some special advantage over competitors, 
in the form of lower costs. The problem which the union faces is 
prinIarily that of controlling the pace and terIns of the change. 

Probably the most significant advance made by the Textile Work
ers' Union of America toward the rational reVIew of technological 
change has been in the field of assuring proper job assignments. 
The cry of the "stretch-out" has long been heard in the textile in
dustry. Workers have protested against unjustified work assign· 
ments. During the N. R. A. special work assignment boards were 
established. No successful machinery for the consideration of the 
charge of overwork can be founded until there is a bona fide union 
in a plant prepared to deal with this problem in a realistic manner 
and affiliated with an international union ready to give it the techni
cal advice and assistance necessary for tlie handling of these 
probleIns. 

The Textile :Workers' l! nion of America has made great strides 
toward the ratIOn!,1 handlmg !Jf the problell.'s of work assignment. 
In the first place, It has recogruzed the necessIty of establishing com
petitive parIty as among the members of the industry. In the second 
pl~, it dem,,:nds that. no job be excessive. It has preached this 
b8.Slc assumption and IS happy to report that this conviction is 
!inding. wider .llI!-d wider acceptance. in industry. Management is 
mcreasmgly willing to ~ th~ propnety of. a given job assignment 
where labor finds or believ"!, It to ~e excessIve. When new assign
ments are proposedl local Unions reVIew such proposals also in terms 
of their practicabilIty or their excessiveness. If n~ary the local 
calls upon the. national office to h'!-ve its research deparb';ent study 
the proposed Jobs and to determme whether the job is excessive. 
The Textile Workers' Union believes that a thorough study of the 
job by competent, technically trained people, together with the work
ers on the job, will disclose the practicality of any particular job. 
The union msists that the worker be allowed sufficient personal and 
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recuperative time on the job in the form of rest allowance and 
toleranoe for interference and delays so that the worker is not ex
hausted when he leaves the job at the end of the day. For this 
purpose it has set as a mininium a 15 peroent personal and rest 
fatigue factor for all jobs and has established higher percentages for 
the more fatiguing jobs which require exoeptional physical exertion. 
It has, moreover, sought and in some instances secured the rotation 
of workers on especially hazardous or exhausting jobs so that they 
may be relieved of exposures and hazards. In the synthetic yarn 
industry, the union has succeeded in having spinners who are exposed 
to "the carbon bisulJ?hide fumes alternate their employment during 
the day with other Jobs. Compulsory rest periods of fixed duration 
have been established on a number of jobs in various plants. 

Where agreements cannot be reached between the local union and 
the management concerning the propriety of a specific job, the union 
and management submit such differences to arbitration. Frequently 
the arbitration step is preceded by an effort at conciliation first made 
by the technical representative of the national office and the second, 
by the Technical Division of the Conciliation Service of the United 
States Department of Labor. In the latter instance, both parties 
agree upon the jobs in dispute and request the Conciliation Service 
to make an impartial study of the job. The results are made avail
able to both parties as a basis for discussion. In other instances 
the results are made available to an impartial arbitrator. The usual 
arbitration procedures are followed so that each side has an oppor
tunity to present its case. The arbitrator may consider other aspects 
of the technological installation, such as wages, dismissals, promo
tions, seniority rights, job guaranties, separation allowances, and 
pensions. But with referenoe to the job assignment itself, he ordi
narily determines permanent assi~ents on some of the disputed 
jobs and places other jobs on a tnal MID. During the trial period, 
usually 90 days, the arbitrator keeps control over such jobs. The 
local union and the management may settle their differences and nel\o
tiate an understanding. If not, the arbitrator will resolve the dIf
ference through a final decision, usually after further study of the 

jO~e abovelrocedure is being introduced in an increasing number 
of plants an is becoming more and more typical of the procedures 
followed in the industry ID the resolution ot their differences. Both 
parties learn to consider these problems in the spirit of understanding 
and frankness and are able to resolve these problems without refer
ence to outside l?arties. The arbitration procedure serves as an inter
mediate stage ID the development of permanent democratic and 
rational collective bargaining between the two parties. 

Many problems have yet to be solved before completely satisfac
tory handling of these questions is possible. There are still dif
ferences of opinion as to what is fatigue and relief time; how 
it is to be calculated; whether continuous rest periods should he 
allowed; what allowance should be made for delays; and the per
centage of rest and personal time which should be established for 
different jobs. However, the groundwork has been laid for the 
more rational consideration of these problems and for more intensive 
study by management and labor of these issues. In fact, plans are 
afoot for such studies. 

124491--41--pt3o-----tS 
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lMl'ROVEJllENT IN EARNINGS 

Mr. RIEVE. We are determined that the textile workers should enjoy 
higher earnings as a result of the risin~ r.roductivity. The more a 
man produces the more money he is entlt ed to. Advanced technol
ogy has meaning only if the working population enjoys some of its 
benefits. It is the proud boast of our American economy th~t there 
has been an ever-rIsing standard of living. If that result IS ~o. be 
realized, workers must be assured of greater earnmgs. The nsmg 
productivity is now translated into lower prices if at all, ouly be
latedly slowly and ha{)hazardly. The workers directly involved in 
such ct:ange have a cla~ to a special sh.are of ~e increase~ p~oduc
tivity in ~he form of hIgher wages, par~l<:ularly m the .t<:xtile mdus
try in which wages are low and productIVIty has been nsmg b'l leaps 
and bounds without automatically affecting the wages 0 these 
workers. 

The Textile Workers' Union wants to assure the textile workers of 
a share of the benefits of the rising productivity. Definite agreements 
have been made with a number of concerns specifying the exact 
proportions of the increased productivity which should be distribu
ted to the workers, to management and the public in lower prices. 
In one agreement, it is moreover specified that the local union and 
management may distribute the savings among the various classifi
cations of workers in the manner they believe most desirable. Fur
tlIermore, wage standards of entire industries, such as rayon yarn, 
have been raised because of its phenomenal rises in productivity . 
. The union has encountered special difficulties in securing part of 

the savings in costs of production for the workers in the highly com
petitive divisions of the industry. Changes are very frequently made 
to keep abreast of, rather than to gain particular advantages over, 
competitors. Mills which are paymg lower wages often lead the 
way in technological change or readily duplicate those being made 
in higher areas. The chaotIC wage situation in these industries deters 
these increases. 

Our organization has made definite efforts to protect workers dur
ing the periods of experimentation with new machines or methods. 
Guaranteed ~ourly ~rnings are established which assure employees 
that they will receIve wages comparable to that which they have 
been receiving prior to the experImental period. In the full-fash
ioned hosiery industry, the experimental rate has been set at 98 per
cent of the !'verage normal. earnings ~f the individual for the preVIous 
5-week penod. In othe.r mstan~, It has been set at the equivalent 
'of average ~ourly ~rnmgs. ThIS p.r0~ted level of earnings is of 
great value m carrymg on the negotIatIOns for the determination of 
new rates of pay and assures the maintenance of the wage scale 

We consider It fundamental to any sound system of economy' that 
labor share in the ,:ising prod!,ctiVlty of ~~ustry through higher 
wages and lower pnces. In hIghly competItIve mdustries, such as 
textiles, it is desirable to utilize the legislative recourse provided by 
tbe Labor Standards Act to assure this result. Periodic increases in 
minimum wag~ in line w~th ~umpa in productivity will achieve this 
purpose. Until our or~amzatIon made extensive progress in the tex
tile industry this princIJ.>le was hardly known, not to speak of being 
practiced. It is only WIth the extension of unionism tlIat tlIe prac
tice is being adopted. 



CONCENTRATION OF ECONOMIC POWER 16859 
JOB '1'ENtlRI!I 

Mr. RmvE. Besides limiting changes to those which a!6 absolutely 
necessary, preventing excessive work loads, and attempting to secu.re 
higher cOl1lJlensation for the workers who are affec~ed, the Textile 
Workers Union has constantly endeavored to establish greater em
ployment security for the workers a~!iy in the industr:f ~ face of 
highly rapid rate of change. The prillClpal means of achievmg these 
ends has. been regulations goyerning lay-offs and ~ring; and the 
special rIghts of employees displaced by technolOgIcal change. 

Seniority systems are now widely recognized in all union contracts. 
Initiated botJI by employers and organized !abor, tJIese plans are gen
erally accepted. Under seniority plans now in existence, lengtJI of 
service witJI a co~pan;y is given foremost consi~er!'-tion in determin. 
ing t!>e comparative nghts of employees ~ tJIen: lObs. M~Y' qU!l-I
ificatIons are ~uently added to the collSlderation of servIce WltJI 
the company whICh linllt tJIe protection to long-service employees. 
Some companies have introduced merit-rating plans which seek to 
minintize the intportance of service by giving it a lintited value ID 
tJIe determination of tJIe total rating of tJIe employee. The worker's 
equity in his job is tJIerefore restricted. 

Insofar as tJIe seniority or merit-rating systems protect tJIe longer
service employees, they tend to place the cost of technological change 
upon those who are younger, and upon tJIose witJI shorter service 
records, who may include older persons as well. 

The Texile Workers Union has in several instances succeeded in 
securing additional protection for the workers in the plant which 
protected tJIem against arbitrary and discrintinatory discharge. In 
several instances management agreed to introduce tJIe changes ill such 
a manner as to protect its personnel. They have gIlaranteed jobs to 
all workers, and moderated tJIe pace at whIch the cnanges were made 
so that tJIe normal turn-over of labor would provide su1licient jobs 
for those who remained. In tJIe 'second place, tJIe changes have fre. 
quently been accompanied by a definite program for expansion which 
opened up job opportunities. In tJIe third place, tJIe companies have 
installed the changes during periods of expanding business so tJIat 
there would be no intmediate repercussions. Whatever tJIe form of 
guarantee, the organization has at all times sought to :find some 
formula to protect jobs. 

When this alternative was not possible! ~e Textile Workers Union 
of America has secured preferential reniring rights for displaced 
workers. In addition to enjoying the ordinary seniority rights in 
their respective departments and occupations, they obtained reemploy
ment rights for all jobs in the plant. 

In advancing the security of the workers against technological 
change, the Textile Workers Union has gone one step further in the 
case of the American Visccse Co. It succeeded in assuring tJIe work
ers a right to new jobs developing not only within tJIe plant at which 
they are working but also in otJIer plants of the company. This 
provision is of particular intportance in this industry in which 
t<lChnological progress has been sharply reducing the volume of em
ployment iJ.I established plants and prompted the construction of new 
plants at tImes close to tJIe site of tJIe older plants but in most in
stances away from tJIese older plants in otJIer communities and fre-
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quently in other Sta~. '!'he union has ~bli~ed the right of t.he 
displaced worker to Jobs m new plants bUIlt eIther at the old SIte 
or m new communities. 

New plants established at older sites are ~uently gov,:me~ by 
existing seniority rulings so that em~loyees gam a. preemptlve rIght 
to their jobs. In the agreement 'WIth the American Y,scose Co., 
provision is made that "employees displaced br technologICal changes 
shall be placed on a ~referential.list for rehirI!,g as and whe~ vacan
cies thereafter occur.' The arbItrator determlOed that the dIsplaced 
workers had to be "placed on a preferential list for rehiring when 
appropriate vacancies occur in any of the plants of the corJ?Oration." 
The preferential rehiring lists are handled by the central mdustrial 
relations department of the company rather than by the individual 
plant offices. 

In practice, employees displaced by technolow.cal changes are gen
erally employed at the older plants located eIther at Karcus Hook 
and Lewistown, Pa. ; Parkersburg, W. Va:l or Roanoke, Va. On being 
placed on the preferential hiring list, they become eligible for re
hiring at the Front Royal

l 
Va., or Nitro, W. Va. or Meadville, Ps., 

plants where are located the more. racen.tly constructed 8!'d !l"Pa'!d. 
mg plants. The employees on bemg displaced file applicatIoils m
dicating the plants to which tbey prefer to move. Wlien vacancies 
occur they are notified and informed of the nature of the employ
ment and the rates of pay. They are selected on the basis of qualifi
cations, trainin~\ and experience. Seniority at the old plant is given 
secondary consIaeration. If the persons are found desirable, thel" 
are notified to report at the new plant. The persons so transferred 
enjoy no seniority record at the new job but inImediately become 
permanent employees. If they refuse employment at another plant 
they remain on their own departmental preferential list for a period 
of 1 year and on the plant list for 3 years. It must be noted that 
the new opportunities for rehiring at the older plants are rather 
limited. 

The most outstanding application of this program to date resulted 
from the reorganization of the spinning departments of four older 
plants du~ which some 1,100 ~rsons were rusplaced. Of this 
number 598 SIgned transfer cards smce about 1 year elapsed between 
I·he actual rusplacement and the determination by the arbitrator of 
the right of th':88 eml'loyees to jobs in other plants, and many had 
secured other JObs. Some 200 persons have been reemployed on 
permanent jobs and 15 on temporary jobs at the new plants. Only 
29 workers to whom the jobs had been offered refused them. It is 
expect.? that. in May 1940 the largest; number of those willing to 
!lccept Jobs. WIll be absorbed as the ]'ront Royal plant will then get 
mto operation. 

Maiiy rumculties have arisen in making these transfers. Persons 
have been reluctant to break n!~~f, ties in their communities. They 
have prol'erty, friends, and . y. Others found the cost of mov
~ prohibitive. Others felt reluctant to accept lower wages. The 
uruon, it may he added, has proposed the establishment of a fund 
through joint employer-employee contribiItions to assist individuals 
in moving to new jobs. The lack of housing and other facilities in 
the new communitles have disco1lr'Bged other workers. In the near 
future, it is expected that some 2,000 women will be affected by the 
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cake-washing process. In their case, employment in new plants will 
be difficult if not impossible to find. 

No one can look upon this Plan as adequate nor as complete; it 
must be considered as part of a larger program to meet the msecuri
ties and cost of technological displacement. 

In an industry such as synthetic yarn, which is constsntly ex
panding, the possibilities for this plan are promising. New plants 
are be~ built; the companies are enjoying huge profits. They are, 
in most mstances financing the expansion out of their own profits 
and surpluses. They can afford to grant workers preemptive rights 
to new lObs and to assist them in ma~ these transfers. We look 
forward to the time when complete uruon organization in the in
dustry will provide workers displaced by technological change with 
the preferential hiring rights to jobs in all new plants. 

SEPAB.ATION ALLOWANCES AND PENSIONS 

Mr. RmVE. The preceding two efforts at mitigating the effects of 
displacement must be supplemented by other programs. One method 
employed is to arrange a separation allowance or pension for em
ployees dispJaced by tiichnological change. Three specific. plans have 
been developed through the initiative of the Textile Workers Union. 
We are, I must add, recommending to companies with adequate 
financial reserves a separation wage plan. Two com}?anies have 
adopted the principle of the separation allowance m case of 
technological displacement. The Bigelow-Sanford Carpet Co. 
accepted this principle in its agreement with our organization and 
we are currently negotiating the terms of a separation allowance. 
The contract with the Ct>lanese Corporation of America, employing 
some 9,000 workers, 'provides that persons displaced by technological 
change shall be entitled to a separation allowance or to be pfaced 
on a seniority list for future employment on a job suitable in the 
company's opmion. Employees WIth 2 years or more service with the 
company choosing the separation allowance, receive 1 week's pay for 
eachlear of serVIce up to 10 years. A fund of $250,000 was estab
lishe by the company to provide for these pensions. Employees 
obtaining these allowances may be rehired by the company at a 
future date but do not enjoy any seniority rights. Along WIth un
employment compensation benefits these separation allowances pro
vide the worker with some income for the period during which he is 
determining his future course and seeking other employment. It is 
our hope to extend this principle to as many companies as possible 
in order to establish some form of compensation to persons dispJaced 
by mechanical progress. 

This plan, moreover, has prompted the management to minimize 
the number of persons displaced. Instead of releasing persons, the 
company planned the introduction of technological chiuiges in such 
a manner that persons likely to be affected might be absorbed at 
other jobs. As a result, we may testify that the most significant 
effect of the plan has been to reduce the number of displaced workers. 

The plan developed by the Textile Workers Union, together with 
the American Viscose Co., for the Marcus Hook plant, provides even 
more satisfactory financial arrangements. The company desired to 
close the plant. After considerable negotiations, a plan was worked 



16862 OONCENTRATION OF ECONOMIO POWER 

out for the continuance of 'the plant for a 6-month trial period. In 
the meantime, all persons 65 years of age and over have been retired 
with a pension and persons under 65 entitled to jobs by reason of 
their seniority £::tion for whom no suitable openinl!; could be found1 
were paid a issal wage. Pensions amounted to 1 percent or 
current earnings times the number of years of service with the com
pany. Persons between the ages of 60 and 65 years are granted, pen
sions eqnivalent in value to deferred pensions at the age of 65 years 
so that a male of 60 years of age received for the same number of 
years service, 61.1 percent of the monthly allowance which a person 
65 years of age and over receives. All persons under 60 years re
ceived a permanent lay-off allowance which was figured on the basis 
of the average weekly earnings of the employees during the last 
12-month period in which they worked. They received 1 week's 
pay for each year of service, from 10 to 24 years, inclusive, plus 3 
weeks for each year of service over 24 years, WIth one additional week 
for each 3 years over 45 years and a deduction of 1 week for each 
3 years' age interval below 45 years. In addition, 1 week's notice 
was granted to persons with 1 to 4 years' service. 2 weeks' notice 
for 5 or more years of service or pay in lieu thereof. The purpose 
of the plan was to give additional protection to workers 45 years of 
age and over and for those with 25 years of service and over, to 
compensate for their service and offset their special difficulties in 
findml!; new employment and for the fact that employment is likely 
to be secured at a relatively lower wage. An employee aged 30, with 
5 years' service would receive only the 2 weeks' notice or pay in lieu 
thereof. An employee 45 years of age and over with 15 years of 
service would receive 15 weeks of pay, while an employee 57 years 
of a~ with 15 years of service would receive 19 weeks of pay. An 
employee 57 years of age with 25 years of service would receive 31 
weeks of pay. Here also the plan has resulted- in planned place
m!",~ so that the number of displacements has been kept at a 
mlDlIDum. 

The technique developed by the Textile Workers Union of 
America to control the installation of changes, to protect jobs, and 
to assure better earnings to employed workers and preferential treat
ment to displaced workers, as well as the program for separation 
allowances and pensions can find wider application in a national 
plan to protect workers against the undesirable effects of technologi
cal change. They must become part of such a largerlrogram. 

The right of workers to organize must be protecte in every flan 
to meet these problems. WIthout bona fide unionism, it wil be 
difficult to find an answer to the extensive problems of technological 
advance. The recent growth of industrial unionism has made it 
possible for workers to develop a control over technological ad
vances and to devise pro/!;rams for dealin/!: with the issues in their 
individual plants which they present. The unionization of an in
dustry is the best guarantee that instsllations will be made in a 
rational and controlled manner. Unnecessary innovations will be 
discouraged; but backward concerns may be prompted to make them 
as had 00en the case in a number of instsnces. Wherever changes 
are made, job assignments set by collective bargaining are more 
nearly satisfactory than those set 'in any other manner. Unions en
deavor to secure direct benefits for workers and also set up some 
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control over the process of lay-offs and rehirings to minimize the 
nnmber of displacements and assure these workers such new jobs as 
may be found within the plants of the same company or within the 
industry. Constructive collective bargaining will produce arrange
ments for the movement of workers and other techniques to facilitate 
the adjustment of the individual worker and minimize the hardships. 

The demand for collective bargaining and unions. is not founded 
primarily on these considerations. But It should be emphasized that 
the urge to or~zation is rooted in the workers' desire to share in 
the determinatlon of his own conditions of employment. There is no 
matter in which he desires to participate as much as in the decisions 
concerning technological uIDovations. It is ilnportant for democratic 
and healthy industrial relations in this country that all questions 
arising about the necessity of these changes, their manner and rate 
of application, new job assignnlents, wages to be paid, and provisions 
to be made for the displaced worker, shall be subject to collective 
bargaining. While such negotiations will not in and by themselves 
solve the problems of technological advance, they will facilitate more 
rational handling and possibly prevent some of the undesirable social 
effects. When negotiations are carried on on a national industrial 
basis the results can be even more profitable and constructive. More
over, wage increases and shorter hours offer great possibilities for 
facilitatmg national economic adjustment to these changes and for 
establishing a more balanced national economy. 

The social and economic problems created Ily technological cbange 
nre national m character and also must be dealt with by the Federal 
Government. Legislative measures such as the wage-and-hour law, 
the social-security law, and provision for the Federal Employment 
Service can be of immense value in meeting these problems. Indi
vidual industry efforts must be supported by such legislation. Wage
and-hour legislation can be of great assistance in raising wage stand
ards and in providing a facile method of assuring labor some of the 
benefits of the increased productivity throul!'h constantly rising min
imum wages. This is particularly true of the textile industry in 
which competition is very keen and national in scope and wages are 
low. Our social-security laws must be liberalized to provide. for 
those displaced from industry either at an advanced age or during 
active years. Workers affected by technological change after middle 
years find it particularly difficult to adjust themselves. It is there· 
fore J?articularly important that provisions be made for their assist
ance ID our old-age security lel!'islation. The experience of the Tex
tile Workers Union with the technological separation allowances sug
gests that further study might well be made of this technique to 
supplement present unemployment compensation benefits both to aid 
the worker and to afford additional inducements to employers to 
p!an their instaIlations in such a manner as to keep the number of 
dISplaced workers d~wn to a minimum. It will also place a proper 
cha~ge on technologICal developments. We, of course, su/!'gest ex
tenSIon of the services of our employment agencies to facilitate the 
reemployment of displaced workers. 

Insofar as the technololPcal change affects the individual worker, 
the a~ove suggestions a~e mdicative of the type of program it is im
peratIve that we adopt m order that the human toll of technical ad
vance be reduced and that more persons enjoy some of the advantages 
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occurring from these phenomenal advances. We are also in need of 
more planning of the location of our industries so that there be fewer 
ghost towns and depressed areas. 

The economic issues presented by technological change are funda
mental. They relate to the absolute number of jobs in this country. 
They concern themselves with all of our basic economic problems. 
Real adjustment to technological advance can only come when we 
have learned to increase the number of available jobs or provide 
them through public works or governmental enterprise. Higher 
wages and shorter hours constitute significant means of increasing 
natIOnal incomel distributing work more widely, and facilitating 
greater balance In our economy. They are indispensable to making 
technological advance a blessing rather than an evil. 

Dr. ANDERSoN. Shall we proceed with the questions! 
Acting Chairman WILLIAM8. Yes. 
Mr. CHANTLAND. May I ask a question, Mr. Chairman I 
Acting Chairman WILLIAM8. Yes. 

UNIONS AS A FACTOR IN MECHANIZATION 

Mr. CHANTLAND. Mr. Rieve, you said legislative measures such as 
the wage-and-hour law, the social-security law, and provision for the 
Federal Employment Service can be of tremendous value in meeting 
these problems. Do you mean to say that they have not been! 

Mr. RmvE. No; I mean that they can be extended. 
Mr. ,CXANTLAND. You said that backward concerns may be 

prompted to make them, as has been the case in a number of instances, 
In moving forward and planning. How many of these backward con
cerns have been prompted by your union to adopt such measures i 

Mr. RmvE. Well, I--
Mr. CHANTLAND (interposing). I won't ask you to name them, if 

you don't want to. But I was planning to get the number and the 
size and the location, perhaps. 

Mr. RIEVE. In one division of the textile industry-that is in the 
full-fashioned hosiery-I would say about 60 ~ercent of the industry 
was prompted through that method to modermze their plants, mostly 
located in the North and Middle West. 

Mr. CKANTLAND. Do you want to elaborate further! 
Mr. RmvE. It was self-evident that if these mills were to continue 

in business they would have to do something because of the highly 
competitive nature of the business. The union approached them and 
worked out a scheme with the employers for the purpose of modern
izing their mills. 

Mr. CHANTLAND. To save the jobs and save the mills I 
Mr. RmvE. To save the jobs for the people involved. The wage 

scale was readjusted and rearranged so that the worker on the new 
improved job probably earned as much, and a little more than on the 
old job, but it brought about material saving to the employers because 
of the nature, the productivity of the job. That is the primary in
stance where this type of thing occurred. 

Mr. CHANTLAND. That is concrete with me. Are there other in·, 
stances that you want to tell , 

Mr. RmVE. No; I think that is sufficient as an example of what can 
be don .. 
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Acting Chairman WILLIAMs. I notice your statement here, running 

perhaps through this paper, of the control of the union over the in· 
stallation of changes in the plant. To what extent has the union in· 
fluenced or controlled the teChnological improvements that have gone 
into the plant, and what is your procedure by which that is done ¥ 

Mr. Rn:vE. The procedure! I may say this, that our outline gives 
examples of what can be done. In mdustries where the strength of 
the union, not in a plant but in an industry is greater, these questions 
can be worked out more satisfactorily. In the synthetic yarn industry, 
for instance, which is a. highly llrofitable industry and in which the 
extent of our organization 15 IJ.Ulte large, we have been able to work 
out through collective bargainmg all kinds of schemes, not to solve 
the technological problem but to cushion it. In some instances it was 
delayed for 6 months or a year. 

A company may be expanding its business, in which instance it 
might be prevailed upon to delay installation until the workers tha.t 
would be normally dIsplaced could be absorbed. In other instances 
we have been able to prevail upon employers to pay djsmjssal wages 
and put the workers on a preferential list, and so forth. This state
ment primarily tries to show how these technological changes may be 
mitigated through proper collective bargaining in any industry. The 
wider the bargaming agency is, the better the problems can be worked 
out. 

Acting Chairman WILLIAlII:s. I was just wondering what your set-up 
is for that. In case a plant or the management decides to install some 
new improvement, some new invention, some labor-saving device that 
you have referred to, do they give the union management nlltice of that 
intention! 

Mr. RlEvE. They do; yes, sir. In many instances they do. 
Acting Chairman WILLIAHs. And then do you go into conferences 

and a dl5cussion of the merits of the proposed installation I 
Mr. Rn:vE. That's right. The company notifies the union, provid

ing it is one of our regular unions, and when they notify us we try 
to check whether it is a real technological change or Whether it is 
just a camouflaged speed-up, which in many instances happens. If 
It is genuine, we start to negotiate with the company, to go more.into 
the detail of what their plans are, and try to work out the best possi
ble arrangement to mitigate the shock of such displacement. In 
many instances we cannot do anything about it. 

There is one concern that is employing about 20,000 workers. We 
knew, and we knew for a year, that technological change was com
ing in that was going to throw out about 2,500 girls. There was 
little we could do about it. 

Acting Chairman WILLIAHs. That is what I wanted to find out. 
In the last analysis, who has the final sayl -

Mr. Rn:vE. In most instances, arbitration has the final say. If 
we cannot agree, if we take the position that the change should not 
go in and management takes the position that it should, we submit 
the question to arbitration. 

Acting Chairman WlLLIAMS. Who is the arbitrator¥ 
Mr. RlEVE. Usually an outside person chosen by both parties, some

times the Mediation Service of the Department of Labor, in some 
instances the American Arbitration Society. Sometimes we have 
a named arbitrator. 
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Acting Chairman WILLIA"MS. Is the decision of the arbitrator final! 
Mr. Ru:vE. Final and binding. . 
Acting Chairman WlLLIAIlB. That is bound by contract, and ID 

that case there would be no occasion for a strike if you did not agree. 
Strikes have not resulted from the disagreement between lnbor and 
management with reference to the installation of new devices. 

Mr. Ru:vE. Too many strikes have resulted in the textile industry 
from the installation of new technological equiJ.>ment, but they have 
not occurred in plants that have collective bargaming with the union. 
In plants where the union is recognized as the collective-bargainin~ 
agency these matters are resolved, if by no other method, by arbI
tration. 

Acting Chairman WILLIAMS. Then, in other words, finally the 
determination of what is introduced in the way of new improve
ments in a plant is in the hands of the labor unions where they exist 
and are effective, and the plant management' 

Mr. RmvE. Yes. 
Acting Chairman WILLIAIlS. And there isn't any such thing as a 

disa"areement to such an extent that it isn't settled by arbitration; 
and further, labor difficulty is avoided. 

Mr. RmvE. That's right. 
Acting Chairman WILLIAIlB. Is that the situation' 
Mr. RIE\'E. That is right. The union does not interfere-I will 

put it this way-in management's right to mechanize its plants, to 
improve the mech8Jlization of its plants. All that the union is trying 
to do is to protect the worker so that in such ch8Jlges the burden of 
that type of mechanization shall not be entirely borne by the worker. 
In other words, we try to work out something so that the workers 
who are displaced will be absorbed, or given some dismissal pay, or 
something of that kind. We try to prevail upon management that 
if they have plans for expanding within a ;vear or so, they will p0st
pone their installation of the new modernIzed equipment until they 
expand, so as to reabsorb in that manner the displaced workers. 

But in no instsnce does the union say to management, ''This instsl
lation, this invention, you can't have." We are practical enough to 
realize we C8Jl't just stop invention and we probably wouldn't want 
to stop it if we could. 

Acting Chairman WILLIAIlS. You try to persuade them and to at 
least get them to see your viewpoint in the matter, and if you can't 
do that and they see fit, they go abead and instsll it anyway; is 
that the situation' 

Mr. RIE\'E. No. When we can't agree on the method of installation 
we may submit the matter to arbitration. 

Acting Chairman WILLIAIlS. That is what I understood you to say 
a while ago, and there is after all no such thing as having a final 
disagreement on the installation of new appliances in the industry. 

Mr. Ru:vE. That is right. 
Acting Chairman WILLIAIlS. In your opinion, have the benefits of 

technological advance in the reduction of cost of production and 
increased productivity been properly and equitably adjusted and dis
tributed between the industry, labor, and the public in general' 
. Mr. RIE'I'E. I wouldn't say so. I don't think the savin~ derived 
from improved productivity in the textile industry have been equita
bly distributed. I don't think that labor got its share, generally 
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speaking. I hestitate to say it; I would guess that most of the sav-
ings denved hl!-ve been passed on to the consumer. .. • 

Acting Ch8.ll"man WILLlAMB, Then you feel_nd IS that JUst 
merely a guess, Or is that opinion based upon a thorough, rather 
thorough, IDvestigation of the situation in the textile industry by a 
man of your experience-that the industry itself has not unduly 
benefited by reason of these technoloe;ical improvements' 

Mr. RmvE. The industry as such probably benefited unduly up to 
about 10 years ago, but I venture to say that in the past 10 y~rs 
the industry did not benefit unduly as a result of technolOgIcal 
changes. 

Acting Chairman WILLlAMs. In other words, the income which they 
have received on their investment, and proper compensation for effi
cient and skillful management, has not been overpald' 

Mr. RmvE. Well, of course, when we go into that I wouldn't want 
to make that statement, because that goes into the very beginnin~, 
into the financing of the company. I think that in days gone by, ID 
the 1920's, and so forth, that the industry overcapitalized itself. It 
put out too much watered stock, and so forth, and I am not pre
pared to say whether they are earning enough on that type of thing 
or not. As a matter of fact in the past 10 years I think the woolen 
industry shows, as an industry, losses and not earnings. 

Acting Chairman WILLlAMs.I am rather confining, so far as I 
am concerned myself to the last 10 years. 

Mr. RmvE. i: will say that the industry has not unduly profited as a 
result of technological improvements. 

MIGRATION OF TEXTILE INDUSTRY 

Acting Chairman WILLu.MS. I got the impression from your state
ment that during the last 10 years there had not been an excessive mi
gration of the textile industry from the East, from New England, 
and the eastern Atlantic States, to the South. 

Mr. RnwE. That is correct so far as the cotton-textile industry is 
concerned, but it is not correct as far as other branches of the indus
try are concerned, such as hosiery, which has had a terrific migration 
within the last 5 years. The woolen and worsted industry is begin,. 
ning to move in that direction. 

Acting Chairman WILLIAMS. Whltt is the reason for that¥ 
Mr. RmvE. Lower costs, primltriIy; lower labor costs, lower taxes, 

all kinds of attractions that industries Itre getting from communities 
nnd from States. 

Mr. PIKE. You have to differentiate a good deal, when you talk 
about the industry, between the cotton, woolen, and synthetlc fibers. 

Mr. RIEVE. The industry can be divided into five distinct parts. 
There are more, but five will cover the principal parts. There IS the 
cott<;>n-textiI~ industry, the wool~n and worsted indu~try, the syn
thehc-yarn mdustry, the carpet mdustry, and the hOSiery industry. 

Mr. Pn<B. And the qualifications are quite different' 
Mr. RlEVE. That is right. It does not necessarily follow that the 

occurrences in one of the divisions of that industry will occur in the 
other. . 

Arting Chairman WILLIAMB. Now, taking it as a whole I under
stood you to say-I want to see if I am correct about tha~that the 
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number of employees in the industry as a whole had decreased some 
(; percent in the last 10 years, or from '27 to '37. 

Mr. RIEVE. There has been no change in the number of employees 
in the industry as a whole since 1919. There are about the same num· 
ber of people employed today in the industry as were employed in 
1919. 

Acting Chairman WILLIAM8. Well, now, what about the productive 
output per unit i I am talking about the industry as a whole, in 
general. 

Mr. RIEVE. It has increased about 25 percent during that period; 
that is total production. 

Mr. ~. That was in pounds, as I remember. 
Mr. RIEVE. That's light. 
Acting Chairman WU.J.TAMS. You are using, of course, the same 

unit of production in both periods. 
Mr. RmvE. That is right. 
Acting Chairman WILLIAM8. Which would indicate the extent of 

increased production. That is only 25 percent! I got the impression 
it was much larger than that. 

Mr. RIEVE. I am sorry I don't have man·hour productivity for the 
industry as a whole. I have it in the 5 divisions of the industry, if 
you are interested in that. In the cotton-textile industry production 
mcreased 18 percent from 1919 to 1939, but man-hour output in
creased 84 percent, and man-hour employment dropped 28 percent. 

Acting Chairman WILLIAM8. What was the cost per umt, com
paratively I 

Mr. RIEVE. That would depend entirely upon the fabric that was 
made. 

Acting Chairman W ILLIAMS. I mean an over-all picture of it. 
Have you that! 

Mr. RIEVE. There are no figures in the textile industry so that you 
can make an over-all cost. The cost varies so much, depending upon 
the fabric, that you can't arrive at that kind of figure. 

Acting Chairman WILLIAMB. I understand that there are varying 
fabrics, out I was wondering whether there are figures available 
which would show the over-all cost of the entire industry in 1929 as 
compared with 1939. 

Mr. RmvE. There are no such figures available. I haven't seen any. 
I don't think the Department of Labor ever prepared those. 

Mr. PIKE. You find it difficult to average out between a cotton 
sheet and a silk stocking I 

Dr. LUBlN. You !,lso have the other .factor, that the same plant 
may have two fabncs, upon one of whIch they are making money 
and the other on which they are losing money. ' 

Mr. RIEVE. If you go a little further, you can't compare a cotton 
sheet with a carpet. You can get the figure for the carpet industry 
or the cotton-textile industry, but you can't lump the textile industry 
together and get an over-all cost that way. 

Acting ChaIrman WILLIAMS. Have you got it, then, for the dif
ferent branches of the industry I 

Mr. RmvE. Yes; we have it for the different branches of the in
dustry. 

Acting Chairman WlLLIAMS. All right, what is it! 
Mr. RlEvE. Man.hour output in the cotton-textile industry-
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Acting Chainnan WILLIAHS (interposing). I am talking about 

.ost. 
Mr. Rr£vE. Oh, no, we don't have that. 
Acting Chsinnan WILLIAH8. You seem to think you can get that. 
Mr. RmvE. That probably could be got. 
Acting Chainnan WILLIAH8. But you haven't itJ and that's that. 
Dr. LUBIN. I might say that the Federal Tra!le Commission has 

some figures on earnings of the various branches of the industry for 
a series of years starting in 1933, I think. I think they run up to 
1937 or '38. 

Mr. BARKIN. To '36. 
Acting Chainnan WILLIAMS. To what extent have you applied 

through your bargaining agency with industry, some kind of separa
tion allowance in the textile industry' 

Mr. RIEVE. To a very, very limited extent. We have it with a very 
few com'panies. I think I stated in my presentation that we only 
have it m three companies. I brought it in as an indication that 
through legislative methods\ or through other means, that type of 
arrangement ought to be explored further and brought about, to thus 
cushion--

Acting Chainnan WILLIAMS (interposing). Wbst kind of legisla
tive arrangement do you think could be made about that! 

Mr. RmvE. There are several things that could be done. Some
thing could be worked out. As I say, that woufd have to be studied. 
As an example, we have social security, by which employers are taxed 
and workers are taxed, and when a worker reaches 65 years of age 
he is entitled to unemployment compensation. Wby couldn't indus
try be taxed in the same manner, to set up a fund to pay workers 
as they are displaced by technological changes! That would be one 
way. I don't say that it is the pro'per way. I -am just indicating 
that it is one way to do it. There mtght be many other ways. 

Mr. PmE. You said, Mr. Rieve, that you had not much trouble in 
dealing with the prosperous units of this industry, and I take it that 
means pretty much the synthetic fiber end. Now, I think it is notori
ous that in the cotton mills there are a great many· nonprosperous 
members to I?ut it mildly. We have had a great many large mills 
go out of busmess and disappear in the last several years, and in cir
cumstances like that it almost always means there are other mills on 
the edge who just don't have the capital to do things. There has been 
technological displacement of dollars as well as men. Sometimes 
that can be painful to the owners of those dollars. But that does 
make a real problem there. 

Mr. RmvE. That is correct. That is why I stated that if we were 
to adopt a dismissal wage principle it must be adopted through 
governmental agencies and not through individual mills, because if a 
marginal mill wanted to enter into an agreement with a union that if 
technological change came they would pay a dismissal wage, I don't 
know whether I would accept the agreement, because I don't think 
they could fulfill it when the time came. 

Mr. PmE. That is one of the things I am driving at. A fairly 
good indication is the price of mill shares, and you see very fre
quently where the total selling price of the mill, multiplying the 
number of shares by the price of the share, is less than their net 
current assets on hand, allowing nothing at all for mills and ma-
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chinery You remember probably IL dozen of those in the last 
several . years so that on the face of it it would be profita~le for 
the mill to ciose up shop, liquidate its .current assets and qUlt, and 
one might think a mill management IDlght. always have ~at Il!'~er 
consideration, and a. new CO!,sidera.ti.on l!',ght turn theIr decISIon 
either wa.y. It is a. very difficu!t sIt~atlOn for all .C?nco:rned. I 
think you recognize tha.t. And WIth ~his ~ery competItIve md~stry, 
one person who is profita.ble can do It, thIS other fellow who IS on 
the rae:~ edge won't or can't do it unless he is compelled to. 

Mr. J:!.n:vE. It cannot be done voluntarily. It ha.s to be done by 
action of some governmental agency. 

Acting Cha.irman WILLIAlIls. I noticed you discussed to ~ome exumt 
the question of skilled la.bor being supplanted by unskilled labor. 
Is that the situation generally ¥ Is that the trend ¥ 

DIVISION OF LABOII IN TEJ<TILE PLANTS 

Mr. RmvE. The trend is to sepa.ra.te the s1?lled worker in f:he ~extile 
mills. In days gone by he performed va.rlOUS ta.sks. It didn t nec· 
essarily fol)ow that every minute o~ h!s tinIe wa.s conSUlDed ~n a 
skilled tw. Probably the bulk of his hme was consumed on skilled 
tws, but he wa.s also doing some unskilled work. The tendency 
now is to sepa.rate that. As an illustration let me take a. weave 
shift. A weaver in days gone by operated, say, 4 or 5 looms, and 
he would tie the cloth on the bobbins, yarn, and all these operations. 
Today he is not doing that. He is only weaving, and they have 
battery hands who do the other ta.sks, and the result is tliat the 
weaver, instead of taking care of 4 or 5 looms, is taking care of 
50 or 60, and, in one or two instances we know, of 120 looms. 
Act~ Chairman WILLIAMS. Let me ask you this. Has the techno

logical Improvement in the textile industry changed the na.ture and 
chara.cter of the skilled workman to such an extent that a. man who 
formerly would be considered a skilled workman in his pa.rticular 
~il by reason of these inIprovements, was not fit, and didn't have the 

. to carry on under the improvements, a.nd in that way displaced 
m .. ny of the skilled workers ¥ 

Mr. R.rEvB. Tha.t is correct, very much so. 
It necessarily follows, as I expla.ined in the weaving shed, that the,.. 

were many improvements on tha.t loom. The weaver was able to take 
care of more looms because he confined his a.ctivities entirely to skill. 
and unskilled people came in and did the other work. That mea.ru 
that other skilled weavers were laid off. 

Now, you have other technologica.l changes, such .... in the woole~ 
in~ustry, where you still have the old mule .spinning system that ;, 
bem~ replaced by a new system where the spmner, a skilled operator 
is bemg displaced by a woman. 

Acting Chairman WILLIAMS. I don't believe that is the idea that 1 
had l as I understand you. We have had'evidence here, for instanc< 
in me steel industry, of the old hand roller mill skills. When the) 
introduced the strip-mill,Process, while the old worker, the forme! 
employee, was skilled in his line of workJ the inauguration of the ne" 
machine made him entirely an unskillea worker so far as managinl 
that machine was concerned, and he was out entirely. He could nol 
continue at all, because while he was skilled nnder the original process 
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when it was supplanted by an entirely new process his skill was gone, 
and he was out. 

Mr. RmvE. Well, that is true in some instances, as in the instance 
that I described between the mUle spinner and the rin~ spinner. A 
mule-spinner operation was an operation that was entlrely ol;lerated 
by males. Now a new operation came in. It is also called spmning, 
but that operation is entirely different in character from the other 
one, much simpler, and the result of it is that women are employed in 
that operation, and the mule spinner is out of a job. 

Now, I wouldn't take the position that the mule spinner could not 
become a ring spinner. Probably he could. I would question, how
ever, whether he could become as efficient as a girl can be on that job. 
So he is entirelyout. 

Dr. LUBIN. Mr. Rieve, as you went through your material I was 
impressed by the fact that there were four factors operating in the 
industry, and I wonder if we could stop them. In the first place, we 
are creating unemployment by mills moving away. As you saYl com
munities make offers of free taxes and subsidize the cost of building 
the mills, and mills move away from a certain part of the country and 
go into a new section. I take It that that movement has nothing to do, 
or little to do, with technological change. It is a question of costs; 
you can get cheaper labor some place else, somebody puts up the mill. 

Mr. RIEVE. I think it is somewhat accelerated by technological 
changes. 

Dr. LUBIN. But the movement itself could take place without any 
technological changes. 

Mr. RmvE. Yes; it could. 
Dr. LtJBIN. Secondly, speed-up. In other words, there is evidence 

to the effect that certain mills have increased productivity without 
changing their machinery, but by speeding up the operation. 

Mr. RmvE. That is right. 
Dr. LtJBIN. And, thirdly, you have what might be considered tech

nological change, in the sense of better organization of the plant, 
which eliminates certain wasteful practices, and, finally, you have 
machinery. Which of these are the most important, and which can 
we expect to play the greatest part in the lmmediate future'· In 
other words, can we break those four factors down and measure the 
extent to which each is responsible for unemployment I 

Mr. Rmm. Well, of course, any prediction for the future would 
be a guess. I would say that probably the greatest amount of unem
ployment is caused by the physical layout of the mill, improVed 
operations through rearrangement of processes, and so forth, secondly, 
probably by machines, unless somethmg new and revolutionary hap
pens that is not now in the making. 

Dr. LUBIN. There have been no revolutionary changes in the indus
try during the last 10 years! 

Mr. RmvE. No; new things are coming in, but I wouldn't call them 
I'evolutionary. They are speedier, and so forth. 

Dr. LtJBIN. Would you say that the bulk of tJtbrnil&s--
Mr. RmvE (interposing). Ouly in the rayon industry. When you 

talk about the synthetic rayon industry--
Dr. LUBIN. That is an entirely different situation. Would you still 

think that as far as cotton and wool are concerned that machinery 
would be the second factor i 
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Mr. RIEVE. In wool, especially in wool. 
Dr. LUSIN. What effect is the nylon development going to have 

ufon the hosiery industry; that is, employment in the manufacture 
o silk hosiery! 

Mr. RIEVE. First I think we will have to find out what nylon really 
will be. There hflS been considerable in the public press. I do not 
think that it will have an effect on the hosiery industry as such, 
but it will have on the throwing industry, the silk throwing industry; 
all that equipment will become obsolete and will have to be scrapped. 
You cannot use silk throwing equipment for synthetic yams. The 
hosiery machine can be used for nylon. It is claimed that the 
nylon will wear longer. If that is true, probably to that extent sales 
will be curtailed, but outside of that I don't anticipate any difficulty 
in that industry as a result of nylon development. 

Dr. LUBIN. Following up this whole question of displacement, you 
state in your brief that the number of spindles has been very 
markedly cut down and yet the output of the industry has gone up. 
I take it that increased output is the result of using synthetic yarns 
in mixture with cotton. 

Mr. RmVE. That is one, and also as the result of shifts; the remain
mg spindles are used two and three shifts as against one shift "UP to 
about 7 or 8 years ago. 

Dr. LUBIN. But that would increase the man-hours of employment 
proportionately, wouldn't it I 

Mr. RIEVE. N0i but it would the spindle hours. 
Dr. LUSIN. It IS a question of spindle-hour increase! 

"Mr. RmVE. And there is more productivity in spinning equipment. 
The new spinning equipment is much more productive. As a matter 
of fact, the ouly appreciable technological changes that the cotton 
industry made in the last few years were in the spinning departments. 

Mr. CHANTLAND. Is there a difference of pay rate on the different 
shifts! 

Mr. RIEVE. No. In the bulk of the cotton industry the pay rate is 
too little whatever it is. 

Mr. CHANTLAND. Whether it is the night shift or day shift i 
Mr. RIEVE. Whether it is the night shift or day shift. Some indi

vidual concerns may pay slightly more on the third shift, but it is 
not a factor in the industry. 

Mr. Pll<E. You mentioned in your statement the fatigue factor, 
which I presume still shows up in several places in the textile indus
try. Of course, that must be lletting reduced pretty well to a mini
mum with the short hours, isn t it, now, or do you still find that is a 
considerable factor I 

Mr. RIEVE. Oh, it is a factor, because no man or woman can work, 
even assuming that there is a lunch period on an 8-hour employment 
day 4 hours without some rest period. The fatigue question is not 
as important an item on an 8-hour workday as it would be on a 10-
Or 12-hour day, but it is still a factor_ 

Mr. PIKE. Most of that work, or a great deal of it, requires close 
mental attention rather than hard physical work, doesn't it! 

Mr. RmVE. That is right; it is tedious work
Mr. PIKE. Waiting for a break! 
Mr. RIEVE. Most of it is walking, these days. In the weaving 

room the man who is patrolling just keeps on patrolling. It is so 
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mechanized that he gets tired from walking; at least, he walks 
probably as much as a policeman on a beat. The only difference is 
the policeman walks in fresh air ~hile he is walking inside a factory. 

Mr. PIKE. Sometimes the policeman would be willing to swap, I 
think. 

Mr. RmVE. I suppose, sometimes. 
Acting Chairman Wn.LlAll£s. Did I understand you to say there 

were 1,250,000 employed I 
Mr. RIEVE. That is right, in all the divisions of the textile industry. 
Acting Chairman WILIJAlIlS. How is that divided, approximately, 

between men and women I 
Mr. RIEVE. I don't have the fignres. It would be just a gness as 

far as men and women are concerned. I would say about 50-50. 
Acting Chairman WILLIAMS. Has there been a. tendency to employ 

one or the other more in the last 10 years I 
Mr. RmVE. Yes; the tendency has been right along in the direction 

of more women. 
Mr. PIKE. What percentage are organized of tha.t 1,250,000 I 
Mr. RIEVE. We have, as I stated, 350,000. . 
Mr. PIKE. And the total amount organized wouldn't be very much 

in excess of tha.tl Would it run 450,0001 
Mr. RIEVE. I wouldn't even claim that. I don't think it necessar

ily follows because we have 350,000 workers covered by collective 
ba.rgaining contracts tha.t we claim we have that big a membership; 
because we act as the sole collective bargaining ageney it doesn't 
necessarily follow that a.ll of the people are members of the union. 

Mr. PIKE. Would you say it would be more than a quarter and less 
than a. half! 

Mr. RIEVE. Oh, it is less than half; I wouldn't claim more than 
a quarter. 

Dr. ANDERSON. Mr. Rieve, a quarter of the workers of the industry 
are £nIly covered by agreements 1 

Mr. RIEVE. Yes; about 350,000 covered by agreements. 

El'TECI" OF UNIONIZATION ON PRODUCTION COSTS 

Dr. ANDEBBON. What are the possibilities of price competition be
tween union and nonunion plants in an industry so keenly com
petitive, and where only a quarter of the workers are covered by 
agreements I 

Mr. RIEVE. I think the possibilities are very good because we are 
not foolish enough, even though we have the shop organized, to make 
~xorbitant demands of the employer if his competitors are not organ
IZed. 

Dr. ANDERSON. In other words\ the advantages that the unorgan
ized plants have in regard to tecnnological change are not so great 
but that you can compete with them I , 

Mr. RIEVE. That is right, that is right. The union shops, just as 
well as the nonunion sliops, are puttmg in technological improve
ments if they have the money to do it. 

Dr. ANDERSON. How far are technological advance, and the other 
problems of this rather sick textile industry, related to market ex
pansion itself, to increased sale of goods I 

124491--41--pt.3o----t4 
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Mr. RIEVE. Wen I dOn't know. The sale ?f. textil.es. has bee~ 
mounting for the ~ast few years. Where the lImIt of It IS I don t, 
know. I suppose that technological improvement~, milllay-outs, and, 
so forth, have had a tendency toward broademng the market. :r; 
suppose that because of the tendency to sell cheaper, more people 
are buying textiles but to what extent. I cannot say. 

Dr. ANDERSON. Do you think that is the hope for the solution of 
the problem-a greatly expanded consuming market which will ab
sorb the workers not now used ¥ 

Mr. RIEVE. I think that is one way of approaching the problem, if 
we devise some means of giving the consumer the purchasing power 
necessary to absorb these goods, but I wouldn't say that that alone 
will solve the whole problem. 

Dr. ANDERSON. Given present market trends, and the present 
1,250,000 workers in the field, is there any prospect that the textile 
industry will absorb the workers not now employed ¥ 

Mr. RIEVE. No, not in my opinion, unless the European war con
tinues and we start to buy textiles in this country. Not under normal 
processes, no. 

Dr. ANDERSON. Is the problem of child labor still a serious problem 
in the textile field Y . 

Mr. RIEVE. Not since the wage-and-hour law passed. The wage
and-hour law has in itself,a provision that no children under 16 years 
of age be employed. 

Dr. ANDERSON. Was there a shift then to children above 16¥ 
Mr. RIIlVE. Yes. 
Dr. ANDEBSON. So that you did accent that problem' 
Mr. RIEVE. Yes. 
Dr. ANDEBSON. What is the reason for the increased use of these 

youngsters from 16. say, to 201 Is it linked with technology! 
Mr. RIEVE. No; I would say it was linked with wages more than 

technology. 
Dr. ANDERSON. But the industry is such that youngsters of those 

n~ can perform the necessary operations 1 
Mr. RIIlVE. Yes; some operations. Of course, when a new techno

'logical process comes in, an employer would rather teach youngsters 
that process than to reteach older people, for two reasons. It has 
to be admitted, I think, that a young person, never knowing an opera
tion, can probably learn J!iven operation much quicker than an older 
person who has been tramed in another operation, because the older 
person has to be untrained, and the new one does not. Secondly, the 
hope is.that after that yo,!nger person acquires the necessary skills 
or routmes the employer WIll have a longer period of use out of that 
person than out of an older one. Therefore, in new processes the 
employer tends to train new people for these processes rather than 
retain the older ones. 

Mr. ~NTLAND. I thought you anSwered the chairman when you 
were talking about the tendency toward unskilled workers, by telling 
him that the technological situation by which a man could supervise 
as many as 100 or more machines let them hire these b~ys that Dr. 
Anderson was inquiring about in unskilled positions. That is tech
nology Jsn 't it! 

Mr . .H.IEVE. Yes. 
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Mr. CHANTLAND. Which position do you want to take! I thought 

your answer to Dr. Anderson was that technology had nothing to do 
with hiring these 16- or 20-year-old boys. 

Mr. RnML I don't think that either my answer to the Chair or to 
Mr. Anderson is contradictory. What I said about these weavers 
who control as high as 100 looms is that that is not a changed tech
nology. 

Mr. ~ND. Isn't it! 
Mr. Rnmo. No; that is a changed prooess; they use their experi

enced men but fewer of them. They don't have to retrain these 
people. 

Mr. CHANTLAND. You mean that it isn't technology that gives a 
man the power to supervise so many as against so few! 

Mr. Rnmo. It is not technology in the sense of some new, radical, 
revolutionary invention that comes in. It is only' technology to th~ 
extent that a separation took place between the skilled operations and 
the unskilled operations. 

Mr. CHANTLAND. Apparently we don't agree on where technology 
begins and leaves oft'. 

Mr. RrEVE. We may not talk the same language. 
Mr. CHANTLAND. May I ask one more question if I am not inter

rupting! You said "customaril!, he has taken to the only weapon of 
protest that he has-the strike.' How can there be any reasonable 
probability of improving the position of the laborer by a strike in a 
decreasing labor market such as you described' 

Mr. RIEVE. I did not say that that was the right thing to do. I 
gave a statement of fact, that that is what happened. It wasn't the 
proper way to approach the problem. It did not improve the wel
fare of the textile worker. 

Dr. LUBIN. Mr. Rieve, you mentioned something about speed-up, 
and you probably are still very conscious of the terminology that was 
used in the early 1930's about the load. What has the uruon done to 
handle that problem i How does the union take care of these ten
dencies toward speed-up' 

Mr. RrEVE. I don't know, Dr. Lubin, that I entirely follow your 
question. 

Dr. LUBIN. There was a tremendous amount of discussion about 
the load that each worker had to carry in the textile industry in the 
early 1930's. The matter of fact is that you state one of the reasons 
for the strike in 1934 was that the speed-up system had been put 
in effect as the result of the'shortening of hours. 

Mr. RIEVE. We are trying to make the worker think a little dif
ferent from what he had formerly been thinking, I think to a very 
limited extent we are succeeding. We do not subscribe to the theory 
that as a result of a technological improvement the remaining worker 
necessarily works harder; he may, but it does not necessarily follow 
that he does. We are rather trying to' get the worker to forget 
about this type of terminology and this type of pSJchology and try 
to think in terms of how he is going to protect the Job for the people 
that are being replaced. I think we are succeeding remarkably well 
in that direction. That is about all that has been done in that. 
Wherever we have contractual relations, when a work assignment is 
put in effect, we send our own engineers, our own time-study men, in 
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to find out whether it is oi regular speed-up, or whether something 
in the processes is being changed.. . 

Dr. LUBIN. There is one thing that interested me about your testi
mony that raises a question as to whether this is a permanent phe
nomenon or whether it is temporary. After all, the textile industry 
is a. very' old industry. It is an industry which has been criticized 
very frequently because of the fact that It has been old-fashioned in 
the sense that there have been many many mills in this country that 
are still operating with equiJ.>ment that was installed in the nineties. 
In fact, 1 think an engineermg study ma.de some yea.rs ago showed 
a tremendous number of firms with equipment more than 30 yea.rs 
old. How far has the competitive situation that has &risen in recent 
years forced these mills to be modernized I Once that modernization 
is completed will that mean that the rate at which displacement takes 
place will tend to fall! ' 

Mr. RmvE. 1 think that the casualties in one form or another in 
these mills that you describe have been terrific lately. 1 think that 
probablY the cotton-textile industry by and la.rge today is moderniz
ing itself. There probably are some mills that have trus 80-yea.r-old! 
equipment, but they probably are very few a.nd far between, because 
the competitive situation would not permit that to continue.: 

Mr. PIKE. They, in general, have been forced out of business rather,' 
tha.n modernized' 

Mr. RmvE. Well, some have ha.d to put in new capital a.nd modern-, 
ize, and others have had to pass out of existence. 'I would rather say; 
that the number that put m new capital is probably less than the 
number that p,assed out of existence. 

Dr. LUBIN. Does that mea.n, then, that the rate of cha.nge will tend 
to decline because these mills Mve done most of their modernizing I 

Mr. RIEvE. No; 1 wouldn't say so, Dr. Lubin. In the cotton-textile 
indust.ry .today the equiplI!-ent is not so much being modernized as 
the mill IS bemg systematIzed and more and better fibers are being 
used. Put it this way: :wnen they made silk the weaver operated 
prob.ably 4 or 6 loom~; m syn~etlc yarn the operator is operating 
as rug!> as 25 a.nd 30 m ma.n:v: mstances, partly because of inlprovc
ment m the loom, but also m great part because synthetic ya.rn 
runs better, there are fewer breaks, a.nd so on, than cotton. TlUs 
type of clla.nge is more predominant in the cotton-textile industry 
today than the real meclla.nical changes. 

PROSPECTS FOR INCREASED EMPLOYMENT 

Dr. ANnERSON. Your industry is particularly subject to it. We 
would like your comment on this subject of ghost towns, to wruch 
:your industry is p~rticul;arly subj~ct. You sa.y a cotton-textile pla.nt 
IS !Tequently the slUgle lUdustry m a. town. What is the prospect of 
ghost towns in the future in your industry' 

Mr. RmvE. The prospect in the textile industry is a.n increased 
number of ghost towns. 

Dr. ANDERSON. Do you have a.ny figures or a.ny indication of what 
that looks like' 

Mr. R.mvE. Well,1 don't have exact figures. The American Woolen 
Co., for example, at one tim~ had a.bout 55 mills scattered throughout 
the country, most of them m very sma.lI communities, and now has' 
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n.bout 22 or 23, or something like that. They announced last week 
t.hat the:r were closing up a mill in a small one-mill town in New 
Hampshire. That means that that community is going to be another 
ghost town. The prospects are increasing in that direction. 

Dr. ANm:BaoN. Do you, as the union representative have any sug
gestion to make to the committee as to what should be done with 
respect to the social assets of these towns and the prospects for the 
future' 

Mr. RlEvE. I think that one thing can be done. I believe that, 
first, we will have to adopt a more uniform taxation system in this 
country. When I say taxation I mean in all of its forms. I think 
that any State or any community that indebts itself in order to put 
up bUild.ings and attract indu"!,ry is robbing something from .1¥lother 
commuruty that has those millS. . 

Mr. Pm. Do you feel the same way about wage differentials' 
Mr. RIEVE. I certainly do, I certainly do. 
Mr. PmE. Do you still have the problem of a rather different 

form of town, that is the out-and-out company town which was built 
for the company and has been a source of a lot of trouble in your 
industry and some others' That is not as serious, I take it, as it was. 

Mr. RIEVE. It is not as serious as it used to be. The company town 
is tending to disappear. If the Housing Authority-and they can 
do a very good job ill these company towns--would get around there 
and build a few Government houses the company town would dis
appear over night. 

Mr. PIK.1'l. But you don't have that problem of there being only 
one store in the town' 

Mr. RIEVE. Oh, yes; it is still there, it is still acute, and union 
organizers are still kidnaped and thrown out oLtowns. It is still 
there, but I am rather mcIined to believe that it is not quite as acute 
as it was. It is declining in importance. 

Mr. PIXE. That would be my general view. 
Mr. RIEVE. But it is still there. 
Acting Chairman WILLIA!I(s. Are you through with Mr. Rieve' . 
Dr. ANnERSON. Yes, sir. 
Acting Chairman WILLIA!I(s. Thank you very much for your 

appearance. We have enjoyed your presentation. It is very useful 
to us. 

What have you for this afternoon' 
Dr. ANDERSON. We have the management side of the same prob

lem, Mr. G. H. Con~ president of the Susquehanna Silk Mills. 
Acting Chairman WILLIA!I(S. The committee will recess until 2: 30. 
(Whereupon, at 12:45 p. m. the committee recessed until 2:30 

p. m. of the same day.) 

AJ"rERNOON SESSION 

The hearing was resumed at 2: 40 o'clock, upon the expiration of the 
recess, Mr. Joseph J. O'Connell presiding . 

. Dr. ANDERsoN. ¥r .. Chairman, this morning we. had a witness who 
dlscussed the textlle mdustry from the sl-andpomt of labor. This 
afternoon we are to hear Mr. G. H. Conze, president of the Susque
hanna Silk Mills, of New York City, and MISS I. L. Blunt, secretary 
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of the National Federation of Textiles. They are ready to be sworn 
and to testify. 

Acting Chairman O'CoNNELL. Are both of these people to testify I 
Dr. ANDEIIBON. Yes. . 
Acting Chairman O'CoNNELL. Do each of you solemnly swear that 

the testimony that you are about to give in this proceeding will be the 
truth, the whole truth, and nothing but the truth, so help you God I 

Mr. CoNZE. I do. 
Miss BLUNT. I do. 

TESTDrlONY OF G. R.. CONZE, PRESIDENT, SUSQUElIAl'll'lA SILl: 
MnLS, NEW YORK, N. Y., AND MISS I. L. lILUNT, SECRETARY, 
NATIONAL FEDERATION OF TEXTILES, NEW YORK, N. Y. 

Dr. ANDEBSON. Mr. Conze, you are president of the Susquehanna 
Silk Millsl 

Mr. CoNZE. I am. 
Dr. AlmEBBON. What is the nature of that mill ! 
Mr. CoNZE. It used to be silk weaving; recentl~ rayon weaving. 
Dr. ANDEBBON. How long have you been identified with the textile 

industry! 
Mr. CoNZJIl. I began 30 years ago. 
Dr. ANDEIIBON. In this country' 
Mr. CoNZE. Yas. 
Dr. ANDEIIBON. In that time have your operations extended to other 

than the silk field I 
Mr. CoNZE. No; only the silk field, and the rayon field later. 
Dr. ANDEIUlON. And it is in the rayon and silk field that much of 

the change which we have been discussing has taken place' 
Mr. CONZE. That is correct. 
Dr. ANDEIUlON. And you are prepared to discuss what has occurred I 
Mr. CONZE. Yas. 
As in many other industries, technological development in the textile 

industry has meant the ,,"ppl~g of its products at lower cost to the 
public, and expansion of the mdustry's activity for management and 
worker alike. But in considering the effects of such changes on the 
stabilization of employment, and, equally important, the stabilization 
of business investment as the incentive for greater industrial develop
ment, we have seen both a bright and dark picture in the last decade. 
The 'principal tools used in effecting the change bave been the intro
duction of so-called man-made fibers and the perfecting of the auto
matic machinery that could use those fibers in finer fabrics at lower 
cost of production. These changes have proven a boon to the con
suming public in that they have brought within the reach of the modest 
pocketbook fabrics of luxurious appearance and excellent durability. 
They have also proved a boon to the workers in the new rayon yarn 
plants and have meant increased employment in the textile machinery 
establishments. But some of the long-range benefits are lost sight 0'£ 
in concern over the future of mill owners and workers whose income 
has been disrupted and whose future working life has been already 
killed or seriously threatened. Prominent in this group are the people 
whose life work was invested or being spent in the plants of the fabric
weaving industry furmerly using silk for its raw material. 
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SHIFT FROM SILK TO RAYON 

Mr. CONZE. Today, to all intents and purposes, the silk.weaving 
industry no longer exists. The fabric. weaving industry uses only 
a very small percentage of the silk imported into this country, as you 
will see from "Exhibit No. 2628," a chart showing the distribution of 
silk between the two principal consuming industrIes, weaving and the 
knitting of hosiery. 

Acting Chairman O'CoNNELL. The exhibit may be received. 
(The chart referred to was marked "Exhibit No. 2628" and appears 

below.) 

ExBmlT No. 2628 

[Submitted by the National Federation ot Teztllea. Inc.] 
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You see on this chart that in 1929, 81,300,000 pounds of raw silk 
were imported into this country, of which 59,100,000 were used for 
weaving. At that time 22,200,000 pounds were used for hosiery and 
you see how the weaving share has progressively decreased "and the 
hosiery share has increased, so that for the year 1939, while the total 
of silk used dropped to 47,300,000, .weaving used only 8,900,000. 
hosiery 38,400,000. I might say that for 1940, I am positive the 
weaving will be less than last year. 

It is the latter field, the hosiery field, which today can be more 
properly described as the silk industry, and even there a new man· 
made fiber, nylon, looms ominously over the figure of silk. 

Because of my long association with silk.weaving mills, I have 
been asked to describe to you, as a matter of interest in considering 



16880 CONCENTRATION OF ECONOMIC POWER 

the effects of technological change, what has happened to this group 
of mills which in 1927, according to the census of manufacturers, had 
1,648 establishments employing 127,643 wa~ earners, with an annual 
pay roll of $140,054,000. It was located prmcipally m Pennsylvania, 
New Jersey/ and in the New England districts. Today, the industry 
has changea so in character that the 1937 census combmes the figures 
for silk and rayon, and we are only part of a large group making 
rayon fabrics. 

Dr. ANnEBSON. May I interrupt to call the committee's attention 
to the fact that the charts are in large form on the easel. 

Mr. CoNZE. This group comprises now three types of mills: 1. 
Former cotton mills which reorganized for rayon weaving. 2. New 
mills organized solely for rayon weaving. 3. Former silk IDills which 
adjusted their existing equipment to rayon weaving. 

As some indication of what has happened in 10 years, we find 
that the 1937 figures show that the combined establishments of these 
three groups total only 848, about half the 1927 figure; that the wage 
earners are now 116,839, a reduction of 10.5 percent; and the total 
pay rolls are $92,440,000, a reduction of 34 percent. And it should be 
remembered that this latter figure includes substantial increases in 
wage rates for the lower paid workers following the N. R. A. .The 
amount of the reduction reflects the limited amount of work available 
for many workers. And it is the workers in the silk mills who repre
sent a large part of this part-time or no-time activity. 

From the economic point of view, our problem might be described 
:\s the difficulty of coordinating the most economical methods of pro
duction with the distribution methods most acceptable to all our con
suming trades, starting with the retailer. In the textile industry, the 
maximum efficiency of a loom is a production schedule which will 
bring the fabric to its lowest unit cost. Such a scbedule calls for the 
latest type of automatic looms operating on a continuous basis, that is, 
24 hours a day every workday of the year. The manufacturer who 
wants to make the most of his machinery and give his workers steedy 
employment must follow such a schedule. In contrast to this, con
slllUers and wholesale purchasers of textiles follow a policy of close 
hand-to-mouth buying at most irregular intervals, dictated by season 
or style changes. This can mean only that any producer of style mer
chandise finds stability impossible. The necessity of making mer
chandise to fit in with these seasonal and sty le changes is likely' to 
wreak havoc with any plan of the fabric manufacturer for stability 
in operation and employment. 

The group of mills with which I am most familiar is engaged in a 
life-and-death struggle to reconcile these two divergent elements. It 
is a struggle shared by labor and management. To make the circum
stances more understandable. consider the background of the so-called 
silk industry in the United States. 

Up to the 1860's silk manufacturing was confined to crude experi
ments in the making of silk thread, silk handkerchiefs and so forth, 
but cloth was still an import. But the development in Europe of the 
power loom for weaving silk cloth heralded the 7flnning of the 
real American-silk industry. The handicap of few . led workmen 
was overcome. For the teaching of new workers, the industry was 
indebted to a large group of experienced English weavers who emi-
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~ted to America as a result of the closing down of the British 
silk industry. Following a reciprocal trade treaty between Great 
Britain and France, all duties on manufactured silk entering Great 
Britain were removed, and the result cripJ:lled the English mills. 
The emigres settled largely in Paterson, N. J., and it was here that 
the first weaving mills were started on a large scale. 

Rapidly the mdustry grew through the last part of the nineteenth 
century and the first two decades of the twentieth century. Improve
ments in some of the preparatory machinery, in the process termed 
"throwing" (an old Anglo-Saxon term meaning to twist), enabled 
the New Jersey weavers to move to new territories where unskilled 
operators could be used at a lower labor cost. The silk-throwing mills 
appeared in many villages and hamlets in the coal-mining regions 
of Pennsylvania to give employment to the women folk of ilie Dllners. 
Operation of this machinery provided light work that women could 
do efficiently. 

That period was the prologue for a fabulous period of prosP.';rity, 
and demand for silk fabrics, that followed the World War. eilk be
·came the everyday dress of the average woman. The ready-to-wear 
manufacturing industry began to take hold, with its consumption of 
thousands of pieces of 60 yards each\ instead of the few hundred yards 
that the average retail store could nandle. "More and more machin
ery," was the cry. Every effort was made to speed up the loom action; 
new plants were built rapidly. Prices for the finished fabrics were 
whatever the manufacturer wanted to ask. A new development took 
place with the advent of crepe-twisting machinery, that is, the twist
mg of several single threads of silk into a tight twist to produce an 
effect of creping in the fabrics. This brought with it the development 
of a fabric that must be woven directly from the raw threads, with
out I?revious dyeing. We term such fabrics "pieCe dyed," meanmg the 
fabncs are dyed in the piece rather than in the skein. It was the intro
duction of pIece-dyed fabrics, or, rather, the weaving of fabrics in the 
"greige" or natural silk thread, that was at first the fortune and then 
the handicap of the industry. PreviouslYl silk fabrics were woven 
from dyed yarn or "skein." Skein-dyed silks cannot be turned out 
hurriedly, and it is a complicated I'rocedure. Piece-dyed fabrics, on 
the contrary, can be turned out quickly and steadily and kept in stock 
until ready Ifor dyeing into popular colors of the moment. It was 
about this time that many mills began to realize that continuous oper
ation of the machines would lower the unit cost of the product, as the 
overhead could be shared by that much more yardage. The result was 
year-by-year increase in production. 

As profits were substantial, because of high demand for silk fabrics 
in this era, there was additional inducement to continue producing at 
a high peak. This hectic period was abetted by' the introduction of 
new processes that permitted thE! weighting of silk fabrics so that the 
same amount of raw material would go. farther in producing a yard of 
fabric. The weighting of silk involves the soaking of the silk thread 
in a solution that, through some characteristic of the silk thread, is 
8 bsorbed into the fiber and can make the thread increase its normal 
size. As raw-material cost in a silk-manufacturing 'plant is a very 
important factor, the evolution of successful weiglitmg of material 
was another big step in reducing costs and making silk fabrics avail-
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able to more people of lower. incomes. Huge plants were established, 
and there seemed no end to the demand for the merchandise. 

But here and there, doubts were expressed. A group of manufae~ 
turers in their trade association, the Silk Association of America, Inc., 
discussed in 1922 the formation of a. statistical reporting service on 
production and sales so a.s to get some idea of the stock on hand. As 
indicative of the times, one of the difficulties in establishing the serv
ice wa.s to secure figures from some firms on the a.mount of their sales. 
It could be expressed only in dollars; records were not kept of ya.rd
ages. The only ya.rdage record wa.s production and, once a. yea.r, in
ventory. Sales records were a. minor consideration in the industry's 
plan of operation exce~t to boa.st of increa.sed dollar volume. Inven
tory control, or the Idea. of gaiting production to demand, was 
unheard of. 

But in the next 5 years increa.sing concern was felt about the burden
some stocks of fabrics on hand. Idle machinery became more common. 
Coml'eJ;ition wa.s being felt ITom sma.ll operators who had bought at 
very low prices looms discarded by the larger manufacturers a.s new 
models appeared. . 

By 1927 appeared a new factor, the rising deVelopment of a. new 
fiber originalljY termed "artificial silk," subsequently given the generic 
name "rayon' and destined to do exactly wha.t its inventor, Char
donnet, dreamed it would do--.mpplant the natural thread of the silk 
cocoon. An.d following rayon came a.nother problem, the growth of 
the automatIc loom. 

INTRODUCTION OF AUTOMATiO LOOMS 

Automatic looms were being used to a sma.ll extent in the silk in
dustry. They made it I'ossible to give 6 to 8 looms to a. weaver instead 
of the customary 2 and 4 nonautoma.tic looms. But when the same 
looms were used on ra.yon, the loom assignment could be doubled. 
The rea.son is that rayon yarn is made with chemical a.nd mecha.nical 
precision, which permits more rapid and smoother running than silk. 
The unit cost of a. yard of goods wa.s reduced to some extent, but the 
real reduction of costs has been ma.de through the improvement in 
the a.utomatic rayon looms built within the last 10 years. Loom im
provement and greater speed, combined with greater perfection of 
rayon yarn in uniformity and strength, ha.s meant an increase of the 
looms per worker ITom 24 to 36 and more. Nor has loom improve
ment reached its peak. In some cases looms manufactured in 1937 
and considered extremely modern are being offered for sale at half 
price by used-machinery dealers today. Three or four years ITom now 
the looms rated today as the last word in weaving ingenuity will be 
as out of date as the nonautomatic looms of yesterday are now. 

A recent case wa.s reported to me of a rayon-weaving mill in New 
England, formerly a cotton mil~ which today has 320 modern looms 
cared for by 8 weavers, 2 loom lIXers, and 2 bobbin hands, a total of 
12 men for each shift. Ten years ago 320 looms of that time would 
,have-required at least 40 weavers and 6 loom fixers, a total of 46 men 
for each shift. As significant of the chan~ in the manpower required 
to produce a·given amount of merchandIse, consider the comparison 
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of yards produced to wage earners, based on data from the United 
States Census of Manufacturers. 

You see there that, from 1927 on, the oU;h~: per worker has more 
than doubled, and I am quite 'positive that 'tendency is goin~ on. 
As the old looms disappear, the output per worker will show a Msing 
curve, as it has right along over the last few years. 

(The chart refeiTed to was marked "Exhib,t No. 2629" and appears 
below.) 

[Submitted by the National Federation of Textiles, Ine.] 
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Mr. CoWZB. This new textile flber, the first in all the centuries since 
ti,e discovery of cotton, wool, and silk, the product of man's research 

and ingenuit!, has carried on the job begun when silk first became 
the luxury 0 the multitude, and has far outshone her older cousins. 
Rayon has been termed the 'great common denominator" of the tex
tile industry, for today it is found in the cotton, silk, and wool mills 
to a greater or lesser degree. It has provided men, women, and chil
dren with attractive clothing at the lowest prices ever seen, and has 
.~Ipplied luxurious draperies, be.dspreads, and other household ar
ticl .. that would have been considered the sign of ostentatious wealth 
a. few years ago, at a price within the reach of the most moderate_ 

The use of rayon on highly efficient machinery has advanced to 
undreamed-of heights durmg the past decade. The census figures 
show a clear picture of what has happened. "Exbibit No. 2630" shows 
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that in 1929 the combined production of rayon Md silk woven goods 
was 742,775,000 yards. In 1939, this had grown to 1,330,000,000. 

(The chart referred to was marked "Exhibit No. 2630" and appears 
below.) 

ExBmrr No. 2630 

[Submltted b,. the Natlonalll'ederatlon of Textlletl, lDe.] 
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Mr. CONZE. The si~cMt fact is that the 1929 production of 
rayon or rayon-mixe<I fabrics was 251,115,000 yards and the 1939 
production 1,250,000,000. Silk, on the contrary, showed in 19'29 a 
production of 491,661,000 yards and in 1939 only 80,000,000. In the 
C>IS6 of rayon, production increased in 10 years, 397.8 percent. In the 
case of silk, there was a decrease of 83.7 percent. The production 
record of the two fibers in cloth in shown ID "Exhibit No. 2630." I 
am positive that in the current year rayon will increase and silk will 
drop materially. 

The first rayon fabrics were woven in a silk plMt in 1914- The silk 
mill was the norma! place for the development and use of rayon. By 
the time the N ationa! Industrial Recovery Act was enacted, in 1933, 
mMy of the former silk manufacturers had turned to rayon for all 
or a major part of their production. From the viewpomt of con
venience in use rayon offers many advantages over silk Silk is the 
natural fiber of the cocoon. It is subject to all the vagaries of any 
natural product. It must be carefully and painstakingly handled if 
the resulting fabric is to pass the critical eye of the consumer. All of 
the fiber is purchased abroad either directly or through agents in 
this country, and commitments were usually made for months in ad
vance. Constant fluctuation in price of raw material is another of 
the hazards that makes silk manufacturing a precarious business com
pared with plants engaged in other fiber processing. Rayon on the 
other hand IS most uniform in size, strength, evenness, and so forth. 
Because it is made by a. limited number of producers it shows a. fair 
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stability in price. In fact, rayon has shown a l?rice structure typical 
of large industries in this COWltry, like automobiles, where the greater 
the production the lower the cost. To the silk manufacturer, a steady 
supply of raw material at low cost and steady price presented an en
tirely new picture of production planning than had been the case in 
silk. 

The next chart will show you the contrast between silk and rayon 
prices over the last 13 years. You find there that silk dropped from 
$5.50 in 1927, touched $1 in 1934, went back to over $4 this winter, 
and has dropped to $2.50 now. 

(The chart referred to was marked "Exhibit No. 2631" and appears 
below.) 

16.00 

~s.oo 

$4.00 

13.00 

1200 

11.00 

ExHIBlT No. 2631 

[Submitted by the National FederatioD ot Tertlles, Inc.] 
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Acting Chairman O'CONNELL. I understand you attribute the rela
tive stability of price of rayon to the fact that there are few pro
ducers in the field, few large units I . 

1111'. CoNZE. Few very large units. 
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Acting Chairman O'CONNELL. And in the silk industry you have 
a multitude of small establishments, or have had. 

Mr. CoNZE. Raw silk is a yroduct of the farmer. It is reeled in 
Japan and is in the hands 0 a multitude of small farmers, and is 
subject to speculation or trading on exchanges in Japan. 

Acting Chairman O'CONNELL. The instability is to a substantial 
extent in the raw silk. 

Mr. CoNZE. Yes. 
Acting Chairman O'CoNNELL. That is the raw ·silk price I 
Mr. CoNZE. Yes. 
Mr. Pnoo. Do you have crop years therel 
Mr. CoNZE. Exactly. Silk, being the product of the farmer, is 

subject to nature. 
Mr. PIKE. There are great ups and downs in the various years 

and difference in the amounts from year to year I 
Mr. CoNZE. Yes; different in amount from Olle year to another. 
Acting Chairman O'CONNELL. Have you anything showing what 

sort of picture the woven product would show in price! Does. the 
finished product fluctuate as much as this! . . 

Mr. CONZE. I have something here on that. 
Then you have the rayon yarn which for 7 or 8 years has been 

quite stable, it has fluctuated very little. 
The next chart shows the consumption of these two fibers in mil· 

lions of pounds in the United States. 
Acting Chairman O'CoNNELL. It may be received. 
(The chart referred to was marked "Exhibit No. 2632" and appears 

below.) 
EXBlBIT No. 2632 

(Submitted by the National Federation of Textiles. Inc.) 
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Mr. CoNZE. This shows the annual consumption in the weaving 

industry between silk and rayon in millions of pounds. You see 
the phenomenal growth of rayon used in weaving, from 48,500,000 
pounds in 1929 to 285,700,000 last year, whereas SIlk dropped from 
59,100,000 to 8,900,000. That is why I say the silk industry no longer 
exists, and if you take the year 1940, this 8.9 will look big in com· 
parison. 

SHD'T OP PRODUCTION AWAY FROM: SILK MD..L8 

Mr. CoNZE. While the silk industry was transferring its interests to 
rayon, another group had also started-the cotton manufacturer of 
fine goods. He Iiad lost his cotton fabric market to the silk manufac· 
turer following the boom days of silk after the World War. He now 
started the manufacture of rayon fabrics, with the advantage of gen- -
erally lower wage costs, at the time, than the silk mills. 

In addition to the cotton group new units were formed for rayon 
weaving exclusively. These new firms started o{l6rations with new 
pl~ts, new machinery, and new methods of production and distri· 
buhon. 

By 1933, then/.we have the three groups operating on rayonfabric.s. 
By 1940, the buJ.k of the rayon yarn was being woven by reorganized 
cotton mills or new rayon mills. What about the silk mill' 

In a few isolated cases, former silk manufacturers have installed 
the same high·speed machinery as the other groups. But mills not 
equipped with machinery in this cla.ss, or whose operations are con
centrated in certain speClalties in which they excel, have found it dif· 
ficult to overcome the already existing general difficulties of bad 
coordination between productIon and demand, as mentioned pre· 
viously. The silk manufacturer was accustomed to working on hIgh· 
style merchandise. Expensive raw material was used. Distribution 
cost was high due to special services in designing, style obsolescence, 
the SlDaller volume sold. The fabric price structure, ID dyed and fin
ished materials, 15 years ag<> averaged from $1.25 to $2 a yard. The 
selling price included a sufficient margin of profit to allow for ex· 
pense. Rayon fabric prices, on the other hand, today do not -carry 
Ihe same opportunity for meeting overhead costs. TheIr prices) in the 
dyed and finislIed material, average from 35 to 65 cents a yara. The 
margin of profit must be figured ID pennies. The silk manufacturer 
has found It very difficult to adjust himself to thinking in terms of 
mass production at low unit cost and a SlDall profit per yard. 

Because the ordinary silk loom could make the rayon fabric satis· 
factorily from the quality viewpoint, many silk manufacturers dur· 
ing the last 10 years have made a desperate atteml?t to compete with 
the better equipped and therefore lower cost mill for the rayon
fabric business. In the race with lower and lower costs in the newlv 
I'<)uip!,,:d mill, the silk manufacturer fought a losing battle. • 

InCIdentally, in addition to the problem of competin~ with low
~ost producers, silk men frequently also had on their hanas the prob
lem of carrying their fixed investments, and in referring to those I 
would like to express my feeling of discouragement over the attitud~ 
of many localities in respect to old and new plants. While it has 
been for many years a widely practiced policy, I believe that offering 
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tax exemption and other inducements. to bring new plants into a. 
community is uneconomic from an industry viewpoint. The new 
manufacturer starts off with a' big advantage over his longer estab
lished competitor, because he usually has newer equipment. If, in 
addition, he is given tax favors, it intensifies the competitive problem 
of the older mill, sometimes even in the same tbwn. (In our mdustry 
plants are not WIdely separated over the country and in these days of 
automotive transportatIOn, no village is too far from the nearest 
mill town. We are a relatively concentrated industry geographi· 
cally.) 

I can al?preciate the ambitions of smaller communities who out 
of local pnde desire to see their industrial life added to, but it is not 
helpful to industry in general. If they must do something to help 
industry, they might consider giving preferential treatment for 
already established plants. This community aid is responsible in 
large part for the migration of plants in our industry, although the 
silk industry has not suffered from that as much as cotton. In recent 
years the standardization of labor rates by law has been a great help 
III preventing competition through decreased labor costs, so that a 
change of policy on the part of community would help to stabili?e 
conditions. 

Today, the 108,308 silk loom~ recorded by the Census of Manu
facturers for the silk industry in 1927 are virtually obsolete. In a 
report issued in 1937 by the Crompton & Knowles Loom Works, 
it was stated that, "only the looms that are less than 10 ,ears old can 
be. classed as modem from the economic standpoint.' Thi. same 
report shows that in 1936, 86 percent of the nonautomatic silk and 
rayon looms (owned almost entirely by the silk manufacturing 
industry) were obsolete. Today, it may be said that they all are; 
in fact, nonautomatic looms for rayon are no longer built. 

In commenting on this situation, the report states : 
Automatic loom is replacing rapidly the nonantomatlc looln In the silk and 

rayon class • • • the cessation of nonautomatic loom buying which took 
place In 1931 when the automatic shuttle changing S-3 loom WU8 introduced. 
Increased activity in rayon weaving was accompanied by curtaUed operation 
tn silk weaving, in wbich nonautomaU(' looms predomInate. 

In terms of financial records, the silk industry is not a pleasant 
picture. Consider the reports of the Bureau of Internal Revenue on 
profits in the silk and rayon industry for 10 years. 

I turn to the next chart. 
(The chart referred to was marked "Exhibit No. 2633" and appears 

on p. 16889.) 
Mr. CoNZE. It goes only to 1936, but I don't think there would be 

" material change for the last 3 years. You see a constant decline. 
This report gives only the nUmber of establishments. It does Dot 

give dollars and cents. 
Dr. ANDEBSON. What would the dollar figures look like' 
Mr. CoNZE. It certainly would not change the picture materially. 
Dr AImERSON. Is it true that many corporations which were OD 

;the v"erge of bankruptcy at the bottom of the depression have since 
'~ne bankrupt, and this is, therefore, a clearer picture than we had 
m '33' 

.Mr .. CoNzE. Yes; I would say so. 
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Dr. AlmmtsoN. So that even with tbe selective basis that we now 

have, a very substantial percentage do not show profits. 
Mr. CoNZB. That is quite ~ 
Dr. AlinERsoN. Is the liqui ·on process still going on! 
Mr. CoNZB. Yes, it is. . 
As an example of the mortality rate in the industry, also consider 

a record given to me by our trade association, the National Federa
tion of Textiles, Ine. (the significant current name of our old ass0-
ciation, the Silk Association of America, Ine.). In an analysis made 

ExBmrr No. 2633 

INCOME REPORTS 
.F 

SILK AND RAYON WEAVING MILLS 
o ca •• oUntNs 1£.08nNI NET INCUNl£ 

o co.POunGN •• EPOIlIN. NO NET INCOME 

53. 501 35.1 I9.8l 32.8 31.3% 

-.----

in December 1938, it was found that of 131 weaving firms enrolled 
as members of the association in 1924, only 14 years earlier, 84 had 
disappeared completely and of the 47 remaining, 17 were in the hands 
of receivers or had reorganized after bankruptcy proceedings. The 
year 1939 did not make the picture any brighter. 

At the present time, those who have weathered the storm so far 
are those who have been able to install the new machinery necessary 
for efficient p,roduction of staple fabrics, in competition with the 
old cotton mills or new rayon firms, or to speciaTire on particular 
fabrics that are less commonly made. It is an industry considerably 
shrunken in size, both in machinery owned and in the number em-

124481--tl-pt. 10 lIS 
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ployed. Plants have been sold or written oft for a nominal v&!ue. 
The number of establishments ha.s decreased from 1,648 in 1921 to 
648 in 1937. Value of products ha.s dropped from $750,000,000 in 
1927 to $405,000,000 in 1937, and the 1937 figure includes all rayon, 
not only that in silk mills. Former silk workers have found th&i.r 
way into other fields, and it may' be that the future of the ind~ 
will follow along the lines descnbed by Dr. Bell of Brookings Insti
tution. During his testimony earlier in these hearings, Dr. Kreps 
quoted Dr. Bell as saying that when "output of workers exceeds the 
expansion of productive capacitYI new employment is createdl • and a 
prosperous condition results whiCll brings mutual benefits to all three 
major divisions of industry-wage earners, salaried workers, and 
investors." 

REDUCTION IN SILl[ AND RAYON PRICES 

Mr. CoNZE. Certainly the industry is following his recommenda
tion that consumers be given the benefit of any saving in lower cost 
of production, throu~h the supplying of better merchandise at lower 
price. The consummg public today is getting excellent value for 
very little money in the purchase of fuie dress fabrics. And the 
production I?er worker is vastly increased as was shown in "Ex)rlbit 
No. 2629," gIving the ratio between the number of wage earners and 
the yardage produced from 1927 to 1939. 

Acting Chairman O'CoNNELL. May I interrupt! Some general 
picture of what has happened to prices can be obtained by comparing 
the tot&! production of woven goods, which I think has more than 
doubled between 1927 and 1939, although you have just indicated the 
value of the product in comparable years is not much more than 
half. 

Mr. CoNZE. That is why I gave you a price range. Tenlears ago 
the average price, wholesaleJ ranged from $1.25 to $2, an today it 
runs from 35 to 60 cents. .Lt is very difficult to give you an exa.ct 
comparison, because we are dealing with styles, and what was fash
ionable 10 years ago is no longer fashionable today. I can give you 
a price range, and it is, at wholesale, about one-third of what it was 
10_years ago. 

Using a lib er-like rayon, that is stable in price, easy to secure, uni
form in quality, on looms that can be operated for less cost at higher 
efficiency, points favorably to the possibilities of better planning 
and steadier operations in the future for those who can survive. 
With these two factors must &!so be considered the reduced risk in 
manufa.cturing operations caused by the fact that the raw material 
is much lower in price and that the improvement of rayon yarn pro
duction is eliminating more and more of the auxiliary ma.chinery we 
needed for silk i moreover, the heavier nature of the rayon yarn 
means that i~ takes less threads per i;nch of fabric to a.chieve a yard 
of merchandISe. For ex~ple, new high-speed warpers, the machines 
that prepare the lengthwISe thread for the loom, have eliminated 
many of the workers in that department, formerly one of the most 
highly skilled operations. Toda:y warps can be woven in much longer 
length, reducing the handling m the loom and loom delays. The 
longer warp ties up more yarn in the preparatory stages of weaving, 



CONCENTRATION OF ECONOMIO POWER 1689~ 

but with the reduced cost of our raw material that is not a serious 
objection. It has been estimated that the new automatic auxiliary 
machinery has reduced the help in these departments by about two· 
thirds. Today 3,000·yard warps are not uncommon where 300 yards 
was about the limit 10 years ago. 

One big problem still remains, the buying habits of our consuming 
groups. ~he average worker wants steady employment, but as fa! 
as textiles are concerned, his buying habits are quite to the contrary. 
And because of his buying habits, his immediate suppliers, the 
retailers, follow an irregular, at times erratic, policy of demand for 
specific fabrics and garments. The garment maker in. turn makes 
equally erratic demands for delivery of needed material. He follows 
closely the demands of the retsiler for seasonable and style merchan
dise. As long as he does, he is unable to sustain any stability in 
operation, since he cannot accumulate stock. As a result, his de
mands upon the fabric manufacturer are for immediste delivery, 
frequently for fabrics or colors not being made at the moment. Not 
uncommonly, by the time the fabric he demands is woven and ready 
for delivery he is no longer as eager for it, or rather his customers 
are not. The result is too often a sacrificing sale on the part of the 
mill man of merchandise which is still as desirable in quality as it 
was before, but which a style change makes a drug on the market. 
The garment manufacturer, in his 'predicament, is helped somewh .. t 
by the employment situation in his mdustry. It is the custom to take 
on and layoff workers as they are needed, often without any pre
vious notice, at the end of the d .. y's work. Fortunately or unfor
tunately, the industry is so concentrated in New York City that work
ers are available immediately. On the other hand, the fabric manu
facturer finds it very difficult, if not impossible, to ol?erate on such 
a basis. He must keep his workers in the mill if he IS to maintain 
any kind of stendard of workmanship, and does the best he can to 
guess what the dress trade will want. The result, however, is not 
Iielpful in maintaining a balance between production and demand and 
a stable price leveL 

Remedies for the situation are not easily defined. There has, for a 
long period, been a strong feeling among .. large grouP. of manu
facturers that the elimination of the so-called night shift, or the 
third shift, would not only be .. mark of economic Improvement but 
constructive social progress as well, from the viewpoint of the 
workers in the mills. From the economic viewpoint, the supporters 
of this plan believe tha~ what tJ.>e industry needs is m0rl! stability and 
regularity of production. With the amount of eqUipment .. vail
able for use, such regularity has a better chance both frOm the inter
ests of betterpl~nning by .tne. management and. steadier employment 
for the work~r, If p,"?ductlon IS based on two shifts. From the soci .. l 
or health pomt of view, both management and labor groups believe 
that the worker on the third shift suffers both mentally and phys
ically, I!nd :withou~ any real necessity, if real demand for that 
productio,:, 18 ,:onSldered. Furth~"",ore, limitation O<f operations 
to two shlf!s will ~ean more ra~lld mstallation of new machinery. 
More machmery will be needed ID the 2 shifts to attain the same 
production as ~ shifts of .. amaller number of looms. The suJ?
porters of C?ntinuous operation. <:ontend, on the other hand, that if 
free enterprlS8 and free competition for the public market are to be 
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maintained, then whatever system of manufacturing brings the low
est cost to the public is the most desirable. It has been demonstrated 
that continuous operation of the newest ~ of automatic machinery 
is the most economical method of producmg fabrics, and the prices 
a.t which the public buys toda.y are proof that the resulting saving 
is being passed on to the consumer. Furthermore, in direct connec
tion wltli our own industry, the a.dvoca.tes of third-shift operation 
point out that in a style industry, the a.nswer to mainta.inmg ba.!
a.nee between production and demand is rapid }lroduction keeping 
up, not trying to catch up, with style cycle reqUIrements. By keep
ing up, a mill ca.n meet the dema.nd while it exists a.nd promptly start 
in with new demand when the style cha.nges. The pla.nt with slower 
rate of production frequently finds that by the time they a.re ready 
to deliver goods for which a. style dema.nd is aPllarent at the begin
ning of the production schedule, the merchandise IS no longer wanted, 
a.nd it is obsolete stock. 

There are advocates of both policies, with no indication tha.t their 
divergent views can be reconciled. At the present tinIe, much seems 
to depend on whether the machinery owned by the proponent of 
either side is of the new or old type. 

PR0BPE0T8 01' CON'l'DI OED MECHAlflZATION 

Mr. CONZE. On the ba.sis of the 10 yea.rs past, however, both man
agement and Ia.bor must look forwa.rd to continued mecha.mzation 
of the industry. The tendency is definitely towa.rd reduction in the 
number of wage ea.rners necessary to turn out a. given qua.ntity 
of production. This will go on more a.nd more as the old machinery 
is replaced. It will become more rapidly true if business conditions 
improve and there is new money a.vailable for the purcha.se of tha.t 
ma.chinery. Management will ha.ve the problem of finding a. ma.rket 
to a.bsorb the production of more and more efficient machiries. Labor 
must look forwa.rd to finding new employment either in new proc
esses in textiles or elsewhere. The use of man-made fibers, with their 
constantly decrea.sed c~l to the exclusion of the natura.l fibers of 
silk, cotton, and wool will mean more merchandise at lower prices 
to the public at la.rga, but less work for those accustomed to gain 
their livelihod in Our mill. Indeed, one of the prominent silk manu
facturers, when a.sked what he sa.w in the future for our industry, 
said that at the ra.te changes had ta.ken plaee in the lest 10 yea.rs, 
he 'did not consider improbable a future production of fabrics from 
man-ma.de fibers tha.t would begin with the ra.w ma.terial of the 
liber a.nd continue through highly efficient machinery through to the 
loom weaving the finished fabric, all with a modicum of huma.n 
labor. The period of Itransition lis even more diffixlult in some 
respects for tlie ma.n who ha.s built up a business than for the worker, 
whose investment is his labor only. Progress cannot be stopped, but 
whether the hardships of change can be lightened, I do not know. 

Technology or no technology, what the a.verage American wants 
is an opportunity to secure a-fair income. If he is a textile manu
facturer he wants to operate a. plant that will produce fabrics with 
a fair profit and provide stea.dy employment for the workers for 
whom he is responsible. If he IS a textile worker I think he wants 
to feel that he can find employment in a well-equipped mill that will 
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give him an opportunity to show what he can do, and to earn a wage 
that is not orily fair but relatively dependable. That has been pos
sible during the past 10 years only to a. limited extent, and the 
period in the meantime between old and new developments is not 
easy for either employer or employee. The reasons for the difficulty 
are complex, it is true, but what some of the difficulties are I have 
tried to outline to you in this history of the technological problems 
of the silk indu~. . 

Since the textile mdustry in general was discussed here this morn
ing, I want to say I am only competent to talk about the silk and 
rayon industry and not about cotton, wool, or rayon yarns, or the 
carpet industry. 

Dr. ANnEBBON. I notice you have some samples of materials there, 
and I wonder if you would explain to us what, precisely, is the dif
ference between rayon and silk, and why rayon has moved into the 
field so rapidly. 

Mr. CONZE. I brought these samples along to show you that it is 
very difficult for the layman to seethe di1ference between silk and 
rayon. 

Here, for instance, is a silk cloth that sold for around $2 10 years 
ago. They are almost relics, some of them. One is a w41ighted silk 
and the other is pure silk. 

Dr. ANnEBBON. Weighted with what! 
Mr. CONZE. A chemical composition of tin tetrachloride. 
Mr. PIKE. Would these pieces be very mucl! the same except for 

the weighting i . 
Mr. CoNZE. The weighting makes it very much heavier and also 

makes it relatively cheaper. 
Mr. PIKE. And it wears out a little faster i 
Mr. CoNZE. No; it wears perfectly all right. 
Here you have an all-silk material which pla.yed a. very important 

role years ago as a printed fabric, whicl! also sold on its heyday 
around $1.75. 

Dr. ANDEBBON. And how long ago was thaU 
Mr. CONZE. Twelve years ago. 
Dr. ANDEBBON. You paid $1.75 a yard for that silk' . 
Mr. CoNZIII. EasilYl wholesale. The public pays 50 percent more. 

The retailer would nave a 50 percent mark-up over these prices, 
which are wholesale prices. 

You have the relics of the past there. Now we are talkingof 
what is going on today. This blue one is around 65 cents. You 
have two prints, one silk and one rayon, and I am !tuite sure that 
the ray<?n one to~ay is just as satisfactory to the public as the other 
one, whlcl! was sllk. 

That is why rayon fabrics have taken such a hold; the public 
could not see any difference in them. 

Mr. PIxE. What is the practical difference to the wearer, Mr. 
Conzei ' 

Mr. CoNZE. No difference. 
Mr. PIKE. That's the trouble. 
Mr. CONZE. In fact, I don't want to take sides between silk and 

rabyon, but I am inclined to believe that rayon wears better than silk. 
r. ANDEBBON. What is rayon, really! 
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Mr. CoNZE. Degenerated CIIllulose. 
Mr. Pm!:. Is this an acetate or viscose rayon' 
Mr. CoNZE. That is viscose. I have an acetate here, too. 
Here a~ain, for comparison, are a piece of acetate rayon and one 

of pure silk, used for the same purpose. They are both used for 
liniD.g purposes, and the price of the silk is at least double that of 
the acetate. 

Dr. ANnEBSON. How long was it after rayon was invented before 
it became commercially practicable I 

Mr. CoNZE. I don't know when Mr. Chardonnet made his inven
tion, but when I started in business it was quite on its way. I think 
it was before 1900, in the late eighties if I am not mistaken. 

Dr. ANDERSON. It was invented in the late eighties, and became 
commercially used, I suppose, early in the century. 

Mr. CONZE. Yes; 1909 or '10. 
Dr. ANDERSON. And about how long was it before it began to 

compete successfully with silk' 
Mr. CoNZE. I would say from 1930 on it became a serious com

petitior. 
Mr. Pm!:. They had to get their yam sizes down. 
Mr. CoNZE. That is a development of the last few years, to. get 

fine sizes. I think I have a chart here from 1929 on j 1929 was sill! 
a big silk-consuming year. 
Actin~ Chairman O'CoNNELL. Relatively, rayon was about half the 

productIOn of silk in 1929. 
Mr. CONZE. The last 10 years have really seen the greatest change. 
Dr. ANnERSON. It took, then, about 15 or 20 years to move it into 

a position where it supplanted silld Wh)" was the time so long' 
Was there something wrong in the fabric Itself, or did you have to 
overcome consumer prejudice' What was it' 

Mr. CoNZE. No; I think the perfection which rayon has attained 
during the last 10 years is due to improvement in the yam itself. 
A rayon thread of then and today don't compare at all, particularly 
from a millmoin's viewpoint. A rayon thread of 10 years &:go 
wouldn't run, and one of today is perfect. 

Mr. Pm!:. For the wearer, too, the early raJon fabrics, when they 
got wet, gained a lot of weight and wouldn't hold their shape. 

'CioM 01" I'IBEB. INDUSTBY 

Mr. CoNZE. That is all a matter of the past. Rayon is an article 
which gives perfect wearing satisfaction. 

Dr. ANnERSON. You hinted at the possibility of new fibers and 
resulting new fabrics. Did you have anything in mind when you 
did that! 

Mr. CoNZE. At the present time there has been much publicity given 
to nylon. Nylon is going to be used first of all in hosiery, but that 
doesn't mean at all that either nylon or similar projects will not 
revolutionize the rayon products. 

Mr. PIKl!l. Has it been put on the loom at all' 
Mr. CoNZE. It ~ relatively expensive and does not give any ad

v&nta~ over the VlSCOS8 or acetate yarns. 
.. Another thing, I think the viscose and acetRte yarns will make 
further progress. In fact, I think the Celanese Corporation, in its 
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annual report only a. few we~ks ago, spoke of having a y'a.rn. ~hich 
was twice the strength of thell" normal yarn. What that 18 gomg to . 
mean in the fabric market in the future is very ha.rd for anybody 
to see. 

Mr. 1'ntE. We haven't hrought out any of these casein products 
in this country the Italian wool substitutes' 

Mr. COmE. They would go more into spun rayon. I have not 
touched on the spun rayon. I think those products would go into 
spun rayon, wool spun, and mixtures of wool and cotton. 

Dr. ANDERSON. Do you think it would take a new flber a.s long 
to move in and capture the market, as it did ra;yon' 

Mr. CONZE. No; I think it would go fa.ster this time. 
Dr. ANDERSON. And wha.t do you think would be the effect upon 

the technology of the industry and its labor force' 
Mr. CONZE. I don't want to prophesy. If you had asked me 10 

years &go what rayon would do to the silk industry or to those tha.t 
were making rayon, I don't think anybody could have foretold what 
happened. So I don't want to prophesy wha.t is going to come he
ca.use I know that 10 years &go no one could have foreseen the tre
mendous change that all of us nave witnessed. 

Dr. AmnmsON. That leads to a. question of great importance. You 
a.s a silk manufacturer 10 years ago did not foresee this possibility' 

Mr. COmE. No. 
Dr. ANDERSON. Ten years &go you ha.d a. heavy investment in silk 

mills' 
Mr. CONZE. That is right. 
Dr. ANDERSON. What occurred' How did you meet this changing 

technology in flber' 
Mr. CONZE. As I sa.id in my brief, the machinery which manufa.c

tured silk could also manufacture rayon, so we"could just put rayon 
on our looms and manufacture a.s we did before. But the new rayon 
machinery that wa.s developed beat the old silk equipment, so tha.t 
today it is totally obsolete. 

Dr. ANOERSON. In other words, you ha.d to meet a. new ma.chinery 
that had been developed. 

Mr. CONZE. We ha.d to do two thinge-meet a new machine and a 
new material. The new material we could ha.ve coped with; in f&.et, 
we did\ but the new ma.chine wa.s so superior to what we ha.d, beca.use 
it ha.s been a.dapted to the new flber, that the silk loom and all its 
equipment is obsolete. 

Dr. ANDElISON. What happens when a manufacturer like yourself 
must meet such a problem' 

Mr. CONZE. You must either completely mechanize your mill or 
concentrate on specialties, a.s my concern ha.s done. 

Dr. ANDERSON. There are two outs, then, for you--go into special
ties or meet the comp~tition in the same field. 

Mr. CONZE. Or a. third: fold up. . 
Dr. ANDERSON. And that third ha.s been pretty generally practiced, 

ha.s it nott 
Mr. CONZB. To a great extent; & very great extent. 
Dr. ANDERSON. When you a.mortize your machinery, you men

tioned in here that you would have to cover the cost Within & very 
brief period of time. Do you 'anticipate such dra.stic changes as 
have occurred, and do you a.mortize over & brief period of time' 
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Mr. CONZI!l. I don't think anybody expected any such developments 
. 5 or 6 years ago. The latest machmery, which IS so far superior to 
what existed before, has, ovemight, made obsolete a lot of machinery 
which was fairly good 4 or 5 years ago. 

Dr. ANDERSON. So there is no way to amortize that! 
Mr. CONZE. No. 
Dr. ANDERSON. Is that the condition of the industry now, or are 

you amortizing your new machinery over a brief period of time' 
Mr. CoNZE. I would say that it IS individual. Individual concerns 

have to use their own judgment. 
Dr. ANDERSON. But the factor of machinery is the outstanding factor 

in this change' 
Mr. CoNZE. It is new machinery for a new product. If you had 

built this same machinery for the rayon of 10 years ago it would not 
have worked. 

Ml". PIDl. It wouldn't work on silk, either then or now i 
Mr. CONZI!l. No; it is only adaptable to rayon, but the rayon of 10 

years ago wouldn't work on the present machinery. Rayon has in
creased so much in evenness and elasticity and strength that these 
developments have become possible. 

Dr. ANDERSON. In your own plant, what was the effect upon labor 
of the change-over as you changed from silk to rayon i 

Mr. CoNZE. In our concern we had a great number of plants, and we 
closed a great number. The ones in which we were running a staple 
fabric we sold. 

Dr. ANDERSON. And dismissed the workers! 
Mr. CoNZE. We had plants distributed all over Pennsylvania and 

closed a good many of tliem, keeping only the specialized plants. 
Dr. ANDERSON. Did it .!l"neraIIy happen that where the change-over 

occurred workers were d18missed' 
Mr. CoNZE. Either they put in new machinery or closed up. 
Mr. PIDl. Were most of these mills in towns where there was some 

other primary employment of labor, such as in coal towns! They were 
in a great measure auxiliary to some other industry I 

Mr. CoNZE. That is correct. As was mentioned this moming, I 
think, there are very few so-called ghost towns in the silk and rayon 
industry. 

Mr. PIDl. At least not due to that. 
Mr. CoNZE. Not due to that; no. 

LABOR DISPLAOImENT IN 8ILlt HILUI 

Acting Chairman O'CoNNELL. From your figures I notice that from 
1927 to 1937 there is a .reduction in the wage earners in these three 
groups of mills of about 10.5 percent~ so that 18 only a rough indication 
of the amount of displacement of laoor. 

Mr. CoNZl!l. As I said, this reduction of 10 percent includes the two 
new groups of mills, the cotton mills that went into rayon and the new 
mills. If you refer to silk alone, for which there are no statistics avail
able, I think you will find the old silk industry has dismissed 70 or 80 
percent of its 1abor. 

Acting Chairman O'CONNELL. What has happened to those men' 
Would they be skilled in working in rayon I 



CONCENTRATION OF ECONOMIC POWER 16897 
Mr. CoNZE. Oh, yes; but these new rayon groups· have grown up by 

themselves, either cotton mills going into rayon or new rayon estab
lishments in the South. 

Acting Chairman O'CONNEiL. But a man skilled in the old work~ 
Mr. CONZE (interposing). Could go into rayon. 
Acting Chairman O'CONNELL. There would be no retraining neces-

saryl 
Mr. CONZE. No. 
Mr. PIKE. He would have to move to a new locality, however. 
Mr. CoNZE. He would have to move to a new locality, which many 

people have done. 
Mr. MAGINNIS. Mr. Conze, what has been done in the silk mills 

around Paterson! 
Mr. CONZE. I think they are closed up. 
Mr. MAGINNIS. They are just closed, are they! 
Mr. CoNZE. At the present time Paterson, I understand, has ql!ite a 

boom on account of the aviation industry. 
Mr. MAGINNIS. They didn't change over to rayon at alU 
Mr. CONZE. Very little, because rayon requires a lot of capital, and 

most Paterson mills were small concerns who could not buy new equip
ment. 

Mr. MAGINNIS. I was interested because several years ago when I was 
practicing law in New York I had some business deahngs with the 
mills over there, and I know there were some large silk mills all through 
Paterson. 

Mr. CoNZE. The largest ones had disappeared by 1930. In the last 
10 years the small ones, whatever were left, disappeared. 

Mr. MAGINNIS. United was still operatina at that time. 
Mr. CONZE. That is a dyeing concern. f was speaking of weaving. 

Since United was a leader ill weighting they dropped out when weight
ing dropped out. They are operating on a reduced scale now_ 

Dr. ANDEBSON. The introduction of this new fiber placed the silk 
manufacturer directly in competition not only with itself

l 
but with 

other elements in the textile industry with which he didn t compete 
beforei 

Mr. CONZE. That is correct. 
Dr. ANDERBON. In other words, it intensified competition i 
Mr. CONZE. V <try much so. 
Dr. ANDElISON. What do you feel is the final solution i Is it desir

able to unify the industry into a few larger units, or is it best to keep 
it as it is now, broken up into small competing unit! 

Mr. CONZE. I don't think it has a tendency to consolidate itself into 
a few big units. 

Dr. ANDEaSON. There is no such tendency! 
Mr. CONZE. While there are a few big units, they have not been ac

complished by consolidation. 
Dr. ANDEaSON. Mergers do not seem to be the way to solve this 

problem! 
Mr. CONza The textile industry is an industry of individual initia

tive and individual management. 
Dr. ANDEaSON. When you have to meet this new competition with 

installation of new machinery, what happens to the capitalization of 
your plant! Do you go into the market for money! 
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Mr. CONZE. If you can get it. You have to procure it. Either you 
have it or you have to find it. 

Dr. ANDERSON. Is the industry in such a condition that you can go 
into the market ~ 

Mr. CONZE. The survivors of the old silk industry, hardly. The 
new ones in the ma,rket got money for an entirely new enterprise. 
People preferred to go into an entirely new venture instead of financing 
a new project in an old one. 

Mr. PIKE. This new material, I think I saw a picture of that in Life 
a few weeks ago. 

Dr. ANDERSON. You spoke of limiting production. There seem 
to be at least two schools of thought, one in which textile operators 
hoped to make their way successfully by limiting the amount of prod
uct and the other in which they hoped to make their way successfully 
by expanding and increasing production as much as the traffic would 
bear. . 

Mr. CONZE. There is no question of that. 
Dr. ANDERSON. Which school do you hold to~ 
Mr. CONZE. Since I don't have the new machinery, I am of the 

school that likes the 2 shifts. The fellow who owns older machinery 
likes 2 shifts and the fellow who has the latest machinery like the 
3 shifts. It is quite obvious. . 

Dr. ANDERSON. In other words, it is self-protection ~ 
Mr. CONZE. I think so. 
Dr. ANDERSON. Would you care to comment on the effectiveness, in 

connection with technological unemployment, of dismissal wages 
and technological clauses in labor contracts with labor~ 

Mr. CONZE. Such procedure may be feasible in part of the industry. 
I particularly have in mind the rayon yarn producer, because I 
understand that is where these contracts have been made. First, 
the concerns that write such contracts must have the money to pay 
the dismissal wages. Second, if relatively few competitors are in
volved and they all do the same thing, it doesn't matter. In the case 
of the rayon yarn producer, as I said before, there are a relatively 
few big concerns involved so that it might be feasible there. It is 
certainly utterly unfeasible when it comes to the textile industry at 
large, hecause you deal with thousands of concerns. 

Acting Chairman O'CONNELL. As a competitive proposition ~ 
Mr. CoNZE. The com~etitive proposition would make it impossible. 
Acting: Chairman 0 CONNELL. 1£ you don't do it, it puts those 

who do It at an entirely competitive disadvantage i 
Mr. CONZE. It increases their cost. 
Mr. PIKE. That would also hit pretty hard the company which 

went into quick style changes where you must stop on very short 
notice. 

Mr. CONZE. That is right. 
Dr. ANDERSON. What, If any, effect has this change-over from silk 

to rayon had upon international trade with the country concerned ~ 
Mr. CONZE. Well, it haJ?pened to coincide with a very substantial 

increase in silk consumption by the hosiery industry. If that had 
not been the case, undoubtedly the Japanese trade would have suf
fered materially, but as "Exhibit No. 2619" shows, if you· compare 
1929, an exceptIOnally good year, with 193~ it is only a drop from 
57,000,000 pounds to 47,000,000 pounds. That is not such a tre-
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mendous figure, but if the silk had been limited to weaving only, 
that would have been a very substantial fisure. 

Mr. PIIrn. Isn't it true that during this same period Japan has 
expanded its rayon manufacture so it is supposed to be the largest 
in the world ~ 

Mr. CONZE. If I am not mistaken Japan is the biggest producer 
of rayon. 

Mr. PIIrn. I think so. 
Dr. ANDERSON. Is that material competing with your product in 

this country ~ 
Mr. CONZE. Once in a while, very little. 
Acting Chairman O'CONNELL. Rayon products from J apan ~ 
Mr. CONZE. Rayon yarn and rayon products. 
~c.tin~ Chairman O'CONNELL. It does not represent effective corn· 

petitIOn 1 
Mr. CONZE. The importation of rayon yarns is very small. 
Dr. ANDERSON. I have no further questions. 
Acting Chairman O'CONNELL. Thank you very much, Mr. Conze. 
(The witness, Mr. Conze, was excused.) 
Dr. ANDERsoN. Mr. Byrl Whitney is here from the Brotherhood of 

Railroad Trainmen, and he is speaking as the representative of Mr. 
A. F. Whitney, president of the Brotherhood of Railroad Trainmen, 
Cleveland, Ohio. Mr. Whitney has a prepared statement, which is 
an important document, and should be included in the section on 
American railways. 

Acting Chairman O'CONNELL. Do you solemnly swear that the tes
timony you are about to give in this proceeding will be the truth, 
the whole truth, and nothing but the truth, so help you God! 

TESTIMONY OF BYRL WHITNEY, BROTHERHOOD OF RAILROAD 
TRAINMEN, CLEVELAND, OHIO 

Dr. ANDERSON. What is your position ~ 
Mr. WHITNEY. Byrl A. Whitney is my name, director of education 

and research of the Brotherhood of Railroad Trainmen, Cleveland, 
Ohio. 

Dr. ANDER80N. You are speaking now for Mr. A. F. Whitney, 
president of the Brotherhood ~ 

Mr. WHITNEY. That is right. 
If it is agreeable with the committee, in view of the lateness of the 

hour, instead of reading this statement, which contains a lot of 
statistics, some of which you may be familiar with, I will just extend 
it into the record and highlight It in a few words. 

Acting Chairman O'CONNELL. It will ~o in the record. 
Mr. WHITNEY. The Brotherhood of Railroad Trainmen, an or

ganization representing approximately 145,000 members employed in 
railroad-train and yard service and on bus lines in the United States, 
Canada, and Newfoundland, is keenly interested in the investigations 
and hearings sponsored by the Temporary National Economic Com
n:ittee. We have lo~g hoped that out of t~e great sto.re of inform~
iIon amassed by varIOUS Government agenCIes, concernmg the AmerI
can economy, there would come some practical conclusions pointing 
the road toward the elimination of the Nation's No. 1 problem: 
unemployment. 
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Until the current inquiry, Jittle had been done to show us a way 
out of our dilemma. There aPl?ears to be no end to the capacity of 
Congress to appoint investigatmg committees, but research cannot 
go on forever. It is not an end in itself. Moreover, there is a limit 
to the yatience of the American people, particularly the jobless in
dustria workers, the migratory farm workers l the youth, and other 
exploited sections of our population, who desIre, before all else, an 
immediate, practical, and effective solution to the problem of unem-

plIris~t.sad commentary on our civilization that the forgotten man 
of the hour is the job hunter. Such injustice should stir the hesrt of 
every man of decency and of good will. Common sense should dic
tate the need of restoring ol?portunity to our citizenry and of giving 
everyone his rightful niche m society. 

I am happy to say that the published reports of the hearings before 
this committee reveal that at last a serious and intelligent effort is 
bein~ made to understand our economic problems with a view to cor
rectmg the evils and abuses that are manifest. I am particularly 
pleased that the T. N. E. C. has seen fit to project its studies into the 
railroad industry field, one of the most important branches of our 
national economy, and I appreciate the opportunity that has been 
afforded me to enter into the discussion on technology and unem
ployment in the railroad industry. 

As you know, the railroad industry is the most statisticized indus
try in the country. I am sure that your committee has had access to 
the reports of the Interstate Commerce Commission and of the Bureau 
of Labor Statist.ics of the United States Department of Labor; there
fore, I do not think it necessary to consume time by presenting all 
the statistics necessary to an understanding of the railroad industry. 
It will suffice if, in touching upon various phases of the topic under 
discussion, I cite merely pertinent data to illustrate my points. 

EMPLOYlIIENT AND PAY BOLLS 

Mr. WBITNEY. For the railroad worker, the depression began long 
before the 1929 debacle. Like the farmer, railroad labor suffered 
immediately following the World War. And now, after two decades, 
the railroad industry has been closed to more than a million men, 
and the pay roll has been cut by almost $2,000,000,000. Truly a 
one-two knock -out punch! 

The average number of workers employed by class I carriers in 1920 
(excluding switching and terminal companies) was 2,022,832. Be
tween 1920 and 1929, employment declined by 17.9 percent. In 1933, 
at the depth of the depressIOn, the number was down to 971,196, or 
48 percent of the 1920 figure. By 1937 employment on class I railroads 
had recovered to 1,114,663, but in 1938 it dropped to 939,171, the 
lowest point reached since the turn of the century. Estimates for 
1939 show that employment rose last year to 987,943. 

The extent to which railroad labor has suffered for lack of jobs is 
further revealed through a comparison of the index of employment 
in manufacturing industries with a similar index for railroad employ
ment. This is illustrated by this table which I offer for the record. 

(The table referred to was marked "Exhibit No. 2634" and is 
included in the appendix on p. 17433.) 
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Mr. WHITNEY. Between 1933 and 1937 employment in manufactur

ing industries had recovered 44.1 percent, whereas rail" employment 
increased but 14.7 percent. By 1937 factory employment was 5.8 
percent above the 1923-25 IIverage, but rail employment was 37.6 
percent below the 1923-25 average. Factory employment has shown 
a tendency to approximate the 1923-25 levels, but railroad employment 
lags far behind. Of course, we must not overlook the fact that our 
economy as a whole has failed to provide employment for the millions 
of new workers who have since entered the labor market. Current 
estimates of total unemployment cluster about the 10,000,000 mark. 

There are certain unchallengeable facts with regard to the inci
dence of railroad unemployment. Railroad workers ordinarily have 
difficulty in finding employment in other industries, because the 
skills which they develop in their chosen occupations are not trans
ferable. In times of depression, these difficulties are multiplied. 

The unemployment of railroad workers has been the subject of 
investigation by the United States Department of Labor and, more 
recently, by the National Research Project of the W. P. A. The 
latter study found that, because of the almost universal application 
of the principle of seniority, for which labor has fou~ht for so many 
years and succeeded in incor~orating in contracts With the carriersJ the unemployment which set ID after 1923, and which was intensifiea 
after 1929

1 
affected the younger workers much more, and more 

inmlediate y, than the older workers. The investigation further 
revealed that unemployment resulting from permanent separations 
was supplemented to quite a large degree by short-period unemploy
ment. 

>As the depression deepened In the years 1930 to 1932. tnrloughs Increased 
In number and began to bear beavUy on the longer-service employees. The rate 
of furlough among employees with 15 to 20 years of servIce reached an annual 
average of 9.8 percent for the 3-year perIod 1930-32, while even among em-

. p]oyees wIth 80 or more years of service an annual average of 3..0 percent 
were turlougbed during this period.' 

The Natlonal Research Project also reported that the longer the attachment 
to the Industry, the more dimcult it appeared to be to flnd work outside the 
Industry. 

The Department of Labor study which has been referred to (Carter 
Goodrich, Earnings amd Sta'flllatrds of Living of 1,000 Rai7lway Em
pZoyees Dwring the Depression (U. S. Department of Labor, May 22, 
1934) has been sUDlffiarized by the Brotherhood of Railroad Train
men in a book entitled M ain Street-Not Wall Street, published in 
1938. I shall take the liberty of quoting from this summa?, \ because 
it will serve to remind us of the human tragedies whicll befall 
the jobless. 

Thls study encompassed 1.000 families of railway men in 18 10caUtles from 
all parts of the country. Sixty-four percent of the men interviewed were at 
least 40 years of age. All these men were working In April 1983. "'Any group 
of workers who still held jobs 1n 1933 was a selected one, and on the raUroods 
the policy ot seniority preference determined that the selection should be of 
men relatively old in years and service • • •. These were men who were 
in many ways better prepared than other employees to meet the emergency 
of the depressIon • • • B number of agents wrote back from the l1eld that 
the bssls of selection understated the degree of hardship among raUroad 
employees. 11 

1 W. P. A.. National Reeeareh Project. Sununarl of Flndlnga to Date, March 103S, p. 13e. 
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Despite the fact that the group selected was one with higb seniority raUng, 
nevertheless even this number was visibly affected by the ravages of the eco
nomic depression. The earnings &.Dd income ot the 980 raUroad men proper, In 
1982, were such that 880/'0 made less than $1,000 in that year, two-thirds less 
than $1.500. One hnndred and two earned as little as $500 In 1932, whereas 
18% earned as much as $1.750. ODly 60 of the 980 men sncceeded In supple
menting their income by outside work. Other sources of income helped but 
l1ttle: "For the famtlies Included in the study the total Income tor the year 1932 
was not much greater than the income of the chief breadwinner. In more than 
halt the families. 580/'0, the income 8& calculated was less than $1,500; in prac
tically three-fourths it was less than $1,750." 

In the course of the depression, community services bogged down, tailing to 
keep pace with increased community needs. Consequently the burdens of these 
families Increased. Their Incomes reduced, 38% of the families also had to 
contribute cash and groceries to relatives and friends In 1932. Families dou· 
bled-Up in order to save on rent. At the same time, home Uvea were shattered 
BS families, unable to maintaio a single roof, scattered throughout the COUDtry 
:In search of sbelter. . 

OapltalI088eS became the order of the day. Forty-tour of these famUles lost 
their homes through foreclosure or forfeiture between 1929 and 1938; 88 of 
them lost all their Investment. Half of the 884 families reporting had cash 
reserves at the beginning of the depression, but at the time of the study only 
81 famllies had their savings intact. Forty-seven per cent of the famille8t or 
464, dropped their life tnBUrance poltcies to raIse needed cash. For most 01 
them, It meant that they could never take out new insurance, because rates 
would be prohibitive tor men of their age. Accident insurance was also dropped, 
aDd to railway workers this was no small loss. 

Not oDly did these families lose their homes, their savings, and their insur
ance, but they also Incurred debts whicb, at the time- of the study. were making 
lite miserable for them., Seventy-tour per cent of the famllies stated that they 
had outstanding debts or obUgatlons Incurred ooly since the beglnnlDg of the 
depression. "TheRe debts were not only a strain on the meager resourees ot 
the chief breadwinner but also a source of worry and fear, since in normal 
times garnishment proeeed1ngs usually mean discharge tor a railroad worker." 
One-fourth ot the property owners were In arrears In tax payments i 390/'0 were 
iD arrears in payments of principal and Interest on mortgages. One hundred 
and sixty-m tamUles bad borrowed money trom friends or relatives, 135, In 
desperation, had gone to loan companies, where some ot them were fleeced 
Fifty-nine per cent of the families, or 583, reported unpaid bills. A Uttle more 
thaD balt owed $100 or more. "By tar the largest smgle Item is tor, .medical 
care." 

How did these famllles live under such depressing circumstances? One maD 
reported: !lAnd so Sunday comes and we just sit." Thirty-eight percent of the 
families said they had no recreation whatsoever. Many reported that they had 
not seen a moving picture for two, three, even tour years. Trips and outings 
were no longer possible tor the raUroad employees, even though they bad passes. 
lIlembershlps In lodges. clubs, and churches were given up. Even social visits 
were out ot the question, because the cost ot refreshments tor guests was pro
hibitive. Reading became a luxury. 

Tbe education at the chUdren at these raUway workers suffered markedly. 
One hundred and fttty .... ven boys or girls either had dropped out of school or 
college or bad deferred their entrance Into the next higher course. One hun
dred and twenty..,lght children had abandoned special instruction In music, 
drawinr, dancing, and the other arts. 

Two hundred and twenty-five -tamtUes moved within tour years prior to 
the time of the study, mainly to reduce rent "Familtes accustomed to tur
!paces and hot-water faCUlties were UviDg in 'cold ftats,' otten without electricity 
-pr running water. To give up inSide toUets and baths, 8S many famllles had 
to, seemed Uke a reversion to barbarism." 

These were the railway employees who sutrered a 10% wage cut In 1932. 
TheIr incomes were further reduced by part-time employment. 

That they went about improperly clad goes without question. uThere comes 
a time when no amount ot thought and care w1l1 revital1ze old garments, wben 
the important problems are warmth and decency. Many tamUlea of railroad 
workers bad reached this point • • •. Many older chUdren abandoned school 
because of shabby clothing. Parents confided that they had borrowed clothing 
In order to appear respectable at a ch1ld's graduatlon." 
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Wide-spread neglect of health met the eyes of the Investigators for the 
Department of Labor. In 80% of the famUies one or more members required 
medical attentIon but could not alford It. FIfty-nIne per cent ot tbe tamllles 
reported a need tor dental care, and 26'1'0 of tbe famlllee reported tbat at least 
one member needed eye examination or treatment. "Many famlUes were reduced 
to monotonoUB and unhealtbtul diets .. • *," 

A study made recently by the UnIted ·State. Public Bealtb ServIce ot a group 
which Ilke this had been reduced trom comfortable to moderate or poor clrcum~ 
stances further- filuminates the situation. Those who had dropped from "oom .. 
tortable" to "moderate" incomes showed a rate of disabUng illness 15 per cent 
higher than the "comfortable" group, which bad sutrered no reduction i and for 
those who descended from "comfortable" to "poor" incomes this rate was 60 
per cent hIgher.l The chief significance of this report in connection with the 
raUroad workers is that it reveals a close connectIon between illness and 
reduction In standards of living. 

Summarlzlng tbe findings ot tbls Department of Labor study of 1.000 railway 
workers during a depression, the author writes: uFor these veteran railway 
men. In a well-organized and thoroughly regulated industry, the study records 
a slow retreat from relative security toward destitution." 

With our economic machine stalled on dead canter, it is little wonder 
that there is widespread unemployment in the railroad industry_ The 
T. N_ E. C. report to the President on July 14, 1939, that "evidences 
of the failure of the economic machine have not disappeared," could 
be repeated today with more emphasis. It is more true than ever, 
despite even the short flurry of unhealthy war trade, that: 

People are stlll without jobs. Farmers are still without satisfactory markets.. 
Industry Is Stlll wltbout sulIlclent purehasers. We are Stlll enmeshed In an 
economy the rate of growth of which Is decreasing. 

But besides general economic stagnation, there have been other fac. 
tors making for unemployment in the railroad industry, among these 
being the loss of business to other forms of transportation j the aban
donment of lines'

j 
technological changes j and the increased produc-

tivity of railroad abor. _. 
Instead of enjoying the one-time virtual monopoly_ of freight trans

portation, today railroads perform about two-thirds of the freight 
service, and the balance is handled by highways, pipe lines, and 
waterways. Thus, while employment on steam railroads constituted 
10.2 percent of the working force in 1920, it was only 7 percent in 1935. 

The Interstate Commerce Commission reports that between 1921 
and 1938, inclusive, class 1 railroads abandoned 8,067 miles of road 
and constructed only 2,811 miles, leaving a net decrease of 5,256 miles. 
Obviously such a deflationary program cut rather sharply into railroad 
employment-

PROD'DOlivH'! 01' RAILROAD LABOB. 

Mr. WBlTNEY_ There are numerous evid~~iies of the increased pro. 
ductivity of railroad IabOl--a factor which has tended to aggravate 
th problem of unemployment. Before these are considered, however; 
let us note that, paradoxical as it may seem, unemployment itself has 
increased the productivity of railroad labor_ Because of the appli
cation of the principle of seniority, employees with the least years of 
service are bumped first, with the resUlt that the average years of 
serTice of those remaining on the job has a tendency to rise. Experi
ence, measured by years of service, is closely correlated with efficiency, 

'''Comtortable'' income le deflned a8 that of ,425 and more per capita per ),eaT 
"moderate" income 81 from ,UiO to 1425, and "poor" income u lesa than '150. U. 8: 
PubUc Health Service: P .. bUo 11q"" :Reporh" TOt. 28. No. 41 (Oct. 13. 1938. p. 12.61.) 
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and efficiency with productivity. In this negative sense, therefore, 
unemployment has increased ·the productivity of those remaining on 
the job. 

How efficient is railroad labor i The answer to this question has 
been given by numerous investigators. For the purpose of this hear
ing, it should suffice to understand in general outline the extent of the 
rise in the productivity of railroad workers and some of the techno
logical causes therefor. 

The National Research Project of the W. P. A., which has been 
cited before, makes the following observations with regard to the 
productivity of railroad labor: 

In terms of traffic units, tbe average output per work·hOlIr Increased from 
109 In 1923 (on .. 1920 base) to 128 In 19'29. to 140 In 1923. and to 175 In 11136. 
This increased productivl ty of railroad workers was a result of the technical 
reconstruction of the ranroads through managerial and mechanical changes, 
made possible by large capital expendlturea during tbe period 1925-29 and 
through the further managerial changes made during the depression to reduce 
Jabor costs. 

Increasing output per hour of raUroad labor la not a new phenomenon. Out
put per hour nearly doubled during the first quarter of the present century. 
In 1900, railroad labor moved an average ot 62 traftlc units an hour, whUe In 
1926, it moved 117. In the past, however, the growth of the volume of tralfic 
was greater than the rate of increase of productivity, BO that employment. .too, 
continued to expand. After 1923. the rate of expansion of roUroad trafftc fell 
beblnd tbe rate of Increase In productivity. Between 1923 and 1929. tbe averal!'! 
number of workers declined 11 per cent. the number ot hours worked declined 
13 per cent, railroad traffie increased by 3 per cent; productivity increased by 
more than 18 per cent. Between 1923 aDd 1936 the traffic volume Increased by 
almost 48 per cent, but employment Increased by only 3.3 per cent and hours of 
work by only 2.6 per cent; productivity per man-hour thereby increased 39 per 
cent.! 

With only slight variations, these findings are corroborated by data 
contained in "Exhibit No. 45," appearing on page 223 of part 1 of the 
hearings before this committee. In that exhibit output per man-hour 
on steam railroads is given for the following years : 

(1928-25 AVEBAGE==400) 1914 _____________________________________________________ 75.3 
1923 __________________________________________________ 96. 3 
1929 _____________________________________________________ 113.8 
1932 _____________________________________________________ 111.8 
1936 _____________________________________________________ 14~4 
1937 _____________________________________________________ 148.1 

Witt Bowden, of the United States Bureau of Labor Statistics, 
found that "Productivity in terms of avera~ output per man-hour 
worked in 1936 was 32.8 percent greater than ID 1926, and 80.9 percent 
greater than in 1916." (Monthly Labor Review, July 1937.) This 
study has been discussed rather fully in chapter VI of the Brother
hood's book, Main Street-Not Wall Street-which was published in 
1938 as a reply to the railroads' demands for a 15 percent wage cut. 

It was found that the index of productivity of all employees is not 
materially less when based on hours paid for than when based on ..ctual 
man-hours worked. 

On the basis of transportation traffic units (a formula derived by the 
American Railway Engineering Association to measure operation and 
wear and tear of equipment), the increase in productivity of all 

1. 8ummal'1 ot JIlDdlDSl. March 1988, p. 111. 
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employees, excluding the principal salaried groups, increased 87.7 
percent between 1926 and 1933, and 43.8 percent between 1926 and 
1936. 

I quote further from page -166 of M ad"" Street-Not Wall Street: 
Attention Is called to the fact that In 1916 It required the services of 88,715 

freight conductors Rnd brakemen to move 862.444,397.129 revenue freight ton~ 
miles, while in 1937 it required the services of but 60,465 freight conductors and 
trainmen to mO\'e 860,667.773.000 revenue freight ton~miles. In other words 
28,260 fewer employees of these classes were required to move substantially the 
same amount of business. 

Certain indices indicate the trend of productivity: .. . 
In 1920, as of December 31, the number of steam locomotives ID serv· 

ice on class 1 railroads was 64,368; in 1926, 62,342; in 1938142,637. 
But the average tractive power of steam locomotives ID 1920 was 

36~65; in 1926, 41,886; in 1938, 49,803-0r an increase of 37 percent. 
The average length of freight trains, including cabooses, was 36.6 

cars in 1920; 45.2 cars in 1926; and 48.1 cars in 1938. 
The average gross tons per freight train in 1920 was 1,443; 1,736 

in 1926; and 1,895 in 1938. 
In 11120 freight cars had an average capacity of 42.4 tons; in 1938 

the capacity had increased by 16.5 percent, to 49.4 tons. 
The average speed of freight trains hetween terminals was 10.3 

miles per hour in 1920; 11.9 miles per hour in 1926; and 16.1 miles 
per hour in 1937. 

The average speed of freight trains between terminals in 1939 was 
62 percent greater than in 1920.' 

The speed with which passenger trains operate today is amazing. 
Between 1938 and 1939, tlie number of separa.te runs opera.ting dairy 
at 60 miles and more per hour increased from 864 to 997. Ariierica.n 
railroads now ha.ve 85 runs booked a.t 70 miles and more an hc-ur. 
Contrast this with the year 1928, when, except for 1 or 2 short runs in 
New Jersey, there was not a single tra.in in the United States sched· 
uled to average more than 60 miles an hour. 

Certain labor·saving devices and technological improvements have 
resulted in throwing railroad men out of work. Among these are the 
following: improved rails and tooIs---.;pike drivers, wrenches, drilling 
machines-the mechanical oiling of tracks; radical changes in the 
design of the steam engine i reduction in the number of manual block· 
signal stations; centralizea traffic control; and automatic signal de· 
vices. Chemical treatment of railroad ties has doubled their life· 
span. 

In discussing the matter of unem]>loyment in the railroad industry, 
we cannot overlook the possibility that 200,000 to 350,000 jobs a.re at 
stake, should Congress adopt legislation calculated to open the flood· 
gates to widespread railroad consolidations. It is a known fact that 
the Wall Street interests that control the railroads would like to solve 
their financial problems by operating only the most profitable lines, 
a.bandoning the so-called unprofitable: lines, and leaving in the wake 
of this destructive program many ghost communities and several hun. 
dred thousand workers without employment. Current railroad legis
lation before Congress, as embodied in the omnibus transportatlOn 
bill (S. 2009), answers the problem for Wall Street. 

1 8ource: preq releue. A.saoclaUon of Amerlean Rallroada, March 1~ 19fO. 
124491-U-pt. 80-----48 
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The Brotherhood of Railroad Trainmen, however, does not propose 
to acquiesce in such a vicious program. We have caused to be intro
duced what is known as the Harrington amendment to the omnibus 
transportation bill, which would offer complete protection to railroad 
labor in the event of the consummation of consolidation schemes. A 
large majority of the Members of the House of Representatives have 
declared themselves in favor of this amendment, as have thousands 
of citizens throughout the land who have signed r.titions endorsing 
our proposa.!. Such wide support is indicatIve 0 a m.aiority public 
opinIon which says: "Congress must not 'pass any legislation which 
has the effect of destroying job opportuuities." 

At his inaugura.! on March 4, 1933, President Roosevelt said: "Our 
greatest primary task is to put people to work." I submit that the 
blackout of unemployment is still the first point on the Nation's 
agenda. . 

-If we ponder the fact that the remarkable rise in industrial pro
duction which came at the end of the last year was accompauied by no 
appreciable rise in employment, then we shall begin to understand why 
we are now tobogganing downward at the fastest rate in history. The 
products of the machine are not bought by another machine. They are 
bought by employed people. . 

The usua.! question is asked of those who laboriously demonstrate 
the existence of unemployment, and the technologica.! causes for it, as 
we have done today as respects the railroad industry: What do you 
offer as a remedy' 

While I am not certain that it is possible to solve the problem in its 
entirety under our present economic system, which, in the last few 
years, has proved to be of more benefit to the profit takers than to the 
wage earners, we should nevertheless be able to take some steps that 
would a.Ileviate the situation. The ,shorter workday is one such 
measure. Even the Wall Street J owrn.ol recognized this possibility 
when it declared, on February 3, 1940, that the ability of manufaC
turers to increase the number of their employees from December 1929 
to December 1939, while there was a genera.! 1-J;>I'rcent decrease in total 
employment, in a period "in which I?roductiVIty of machines has in
creased as much as it has since 1929 l,S undoubtedly due to the reduc
tion in the length of the workweek." 

The 6-hour aay should therefore be considered as an immediate and 
practical remed;r for the I?roblem of unemployment. Such a solu
tion was urged ID a resolutIon adopted nDADlmously on June 9 ... 1939, 
at the Second Quadrennial Convention of the Brotherhood ot Rail
road Trainmen, held in Cleveland, Ohio. This resolution embodied a 
comprehensive reemployment program for the railro~~ in?ustry, a?
vocating such measures as the shorter workday, rehabIlItatIOn of rail
road properties, grade-crossing elimination, trai~ limit and full-c'"!!w 
legislation. It is a clear-cut expression of the raIlroad worker's desIre 
to see America free itself, in a democratic way and through peaceful 
means, from the economic dilemma with which it is confronted. The 
resolution follows: 

BIII&IQ'LOYHmNT PBOQB.lll m TBII .. AnMAD DmUS'I'BT 

Whereas the average employmeDt of 940,000 workers on class I steam raUroads 
last year was the lowest recorded tor any year since 1899 and weekly wage pay. 
menta to railroad workers In 1938 averaged 18 per<ent smaller than In 1U87 and 
41 percent below the 1929 average; and 
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Whereas the problem of reemploylng tens of thousands of rallrosd workers 

who bave been laid off' In recent years, and the problem of promoting a high 
degree of safety in railroad operations are undeniably questions of first tmpor-
tance confronting rail rood labor today; and 

Whereas hundreds ot thousands' of railroad employees are anDously seeking a 
solution to these problems iD the form of a practicable program which will secure 
their jobs and incomes and reduce the hazards connected with this work; and 

Whereas the Wall Street baokers who control the financial, and, therefore. the 
business, IMllicles of the railroads bave forced railroad management-often against 
its own better judgment-to curtsil services, to lay oil thousands of loyal em
ployees. to attempt to slash wages. to allow equipment to deteriorate without 
adequate repair or replacements, thereby endangering the safety of the trainmen 
and the travellng aod shipping public, in short, to carry through iD the railroad 
Industry the same policy of sabotaging the reemployment and industrial recovery 
program. of the New Deal which the United States Chamber of Commerce and the 
National Association of Manufacturers pursue in other basic industries; and 

Whereas this sabotage of our economic institutions is coupled with a diabolical 
attempt to strike at the political and economic liberties of the Amercan people. so 
clearly evident in the Tory attacks on the Railway Labor Act. and eft'orts to d~ 
stroy the principle of collective bsrgaining as embodied in the National Labor 
Relations Act; and 

Whereas the preservation ot democracy in this country demands a speedy bring
Ing together ot unemployed citizens and unemployed capital, to the end that thls 
Nation may accomplish a complete economic recovery; and 

Whereas the reemployment ot men and money in the railroad Industry would 
provide a great stimulus to the employment of idle labor and idle capital in all 
other industries, because the railroad industry is the very lifeblood of our eco
nomic system; and 

Wheress this brotherhood-In foet, all rsllrosd lsbor-has tu the post recog
nized that the ultimate solutlon to the railroad problem Ues in Government owner
&hip and operation of the railroads; and 

Whereas pending the attainment ot this ideal, railroad Jabor must initiate 
practical steps to reinvlgorate the Industry: Now. therefore, be It 

Re80Wed. That the Second Quadrennial Convention ot the Brotherhood at Bail
road Trainmen, while rea1Jirming the action of the previous convention with 
regard to Government ownership of the raUroad&-nameiy. empowering the presl
dent and the grand lodge officers to press tor Government ownership at the most 
opportune tlme-does hereby go on record in favor of an immediate reemployment 
program in the railroad industry, sponsored by the Federal Government iD. c0-
operation with railroad management and railroad labor i and be it further 

uR6IOwed, That such a program shall embody the following minimum features: 
(1) The rehabllltation of railroad properties to the extent ot several billion dol
lars in order to reem.ploy idle railroad workers, to inerease the safety ot the em
ployees and the travellilg publlc and sbipplng publlc, and to provide greater e1Il
dency and speed. (2) The elim1nation of the m1lD7 thousands of grade cross
ings. (8) The improvement of the condltions ot railroad labor by (8) enact
ment of train~lim1t and full-crew legislation; (b) amending the Adamson S-hour 
law to provide for the 6-hour day; (C) tucrenslng the basic rates of psy; (d) 
reimbursing trainmen for away-from-home expenses; (e) securing vacations 
with psy; (f) llberallzlng the disability festures of the Rallrosd Retirement 
Act and giving credit for time spent In military or naval service; and (g) offer
Ing to every able-bodied railroad man a railroad :Job; and be it further 

uR.e.aoWed, That BUch a program shall be tlnanced. Jointly by the Federal Gov~ 
.,rnment; by the State governments. insofar as the elimination of grade cross
ings is concerned; and by the raUroads themselves, requiring them to reduce their 
capitalization and therefore, their debt burden; and that in extending reemploy~ 
ment loans to rallroads, the Federal Government shall be given a voice in deter
mlDing business and flnaneial practices ot these roads which shall be at least 
equal to the voice given the railroad banker j' and be it further 

uReaor"ed, That the president of the Brotherhood and the national legisla
tive representative be instructed to work for the enactment of Congress of 
legislation providing tor the carrying out ot such a program, and to invite all 
railroad labor to unite with us in backing up this practical program of reem
ploylng Idle men and idle money In the rsilroad Industry; and be It finally 

"Re.o-. That copies of this resolution be sent to the PresIdent of the 
United States, to the chairmen and members of the Bouse and Senate Oommlt-
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tees OD Interstate and Foreign Commerce. to the railway labor executives, to 
the pr .... and printed In the forthcoming Issue of the BaIlroad Tralnman." 

In conclusion, let me state that the logic, or rather the lack of 
logic, of the contention that technology does not reduce total employ
ment opportunities is well illustrated by a paml?hiet entitled, Ttm. 
Fa;ctB of Tech'M,logy and Employ,ment, publisbed m 1936 by the M&
chmery and Allied Products Institute. I quote: 

U technolOgical advancement did not make possible a greater yolume ot 
production the standard of living could be raised only by Increasing hand 
labor. Bad it been necessary to increase hand Jabor in the same proportion 
8S production between 1900 and 1930. every adult man and woman In the Nation 
and several million children would have been needed In jobs. It would bave 
required more than 60 pereent of the entire population, wbereas only about 40 
percent ever seeks gatnful employment, the remaining 60 percent being const1~ 
tuted chleBy or women and chUdren supported by the 40 percent. 

Thus, the Machinery and Allied Products Institute started out to 
prove that labor-saving machinery does not destroy jobs and ended 
up by proving that were it not for machines 8Jld modem technology 
there would not be enough men 8Jld women workers in the Nation to 
accomplish the work now being accomplished with extensive use of 
machines and power. 

That great American inventive genius, Thomas A. Edison, once 
said: 

Human slavery will not have been fully abolished until every task now accom· 
plished by human handa Is turned out by aome machine. 

In the middle of the nineteenth century Dr. Ure, an expert English 
economist, advised the manufacturing classes of Engl8Jld that the goal 
of the manufacturers should be the development of machinery to the 
point where they could use the l .. bor of women and children, which 
was cheaper than that of men, 8Jld that the ultimate goal was to 
displace all labor, as nearly as possible, through the development of 
the machine. 

We should ponder the words of Dr. Ure in the ~f~t of the gre .. t 
increase in the industrial employment of women in . technological 
age. We should ponder Thomas Edison's words in the light of the dire 
consequences to human society. If Dr. Ure's goal should be achieved, 
the uiBle portion of humanity would live only by the grace of em
plo:yers and female income earners. If Mr. Edison's goal should be 
achieved, all of us would live, if .. t all, only by the grace of the 
machine owners. 

And may I add one vitally important thought I He who"considers 
that technological displacement of labor comprehends only the ID&
chine displacement of l .. bor loses sight of a most import8Jlt consider .. -
tion. For the most part, in .. machine age, the labor cost of making a 
product that will last for many years is no greater th8Jl the labor cost 
of making a product that has only .. short period of serviceability. As 
competition and discovery force the improvement of products, .. great 
displacement of labor thereby results. House paint th .. t lasts for 5 
:years instead of 2'h years not only results in .. 50 percent reduction in 
lob opportunities for house painters, but there is a like reduction in 
employment in paint manufacturing, independent of the fact that 
machine methods of l' .. int m8Jlufacture may also eliminate m8JlY 
workers. Likewise WIth automobile tires th .. t last for 30,000 miles, 
instead of 10,000 ;;;nes, storage batteries that last for 3 years instead of 
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1 year, and so on. Not only does such longevity of these products 
reduce by two-thirds the employment in their manufacture, apart from 
machine efficiency, but also such longevity greatly reduces the business 
opportunities of the cross-road garages throughout the Nation. 

Gentlemen of the committee, we are face to face with the fact that 
the requirements of human existence cannot safely be left to the mercy 
of an unbridled private-profit motive. 

Acting Chairman O'CONNELL. You will supplement this statement' 
Mr. WHlTNEY. With just a few highlights if I may. . 
I might begin by saying that I would like also, if it is agreeable 

to the committee, to introduce a document entitled Main Street Not 
Wall Street, whICh was a portion of the Brotherhood of BailIroad 
Trainmen'8 case before the 1938 President's Emergency Board in the 
wage controversy that was up at that time, and I would direct the 
committee's speCIal attention to chapter 6, parr: 162, of that book, en
titled "Productivity of Railroad Employees,' which tells quite com
pletely the statistical story of the productIvity in our industry. I have 
only one copy today, but if it is desirable I would be glad to furnish 
a copy for each member of the committee. 

Acting Cha.irman O'CoNNELL. That will be accepted. Do you wish 
to substitute another copy for that one' 

Mr. WHlTNEY. No; the committee may have that coT'Y, and I can 
furnish additional copies for each member of the commIttee. 

Acting Chairman O'CONNELL. If you will make other copies avail. 
able to Dr. Anderson, it will be appreciated. 

Mr. WHlTNEY. We will be glad to do that. 
(The document referred to was marked "Exhibit No. 2635" and is 

on file with the committee.) 
Mr. WHlTNEY. My organization, I might say, has for a number of 

years been quite keenly aware of the problem you are discussing
technological displacement of workers. In March 1936 our official 
publication, the Railroad Trainman; published an article entitled "Ma
chinery (''reates Jobs-What of It" I believe that has a lot of data 
that would interest this committee. I don't insist upon it, but if you 
are willing to receive it as an exhibit I should be glad to put that in 
affio. . 

Acting Chairman O'CoNNELL. How lengthy is that' 
Mr. WHlTNEY. It is four pages. 
Acting Chairman O'CONNELL. Without objection, that will be ac-

cepted and printed in the record. . 
(The document referred to was marked "Exhibit No. 2636" and is 

included in the appendix on pp. 17434-17439.) 
Mr. WBITNEY. That is a little more inclusive than just our testimony 

today because it covers the problem as a whole. 
To highlight my president's testimony I might call your attention 

to a rather lengthy quotation from a study made by Mr. Carter Good
rich, of the Umted States Department of Laborl in May 1934, entitled 
"Earnings and Standards of Living of 11000 Railway Employees Dur
ing the Depression." The human conSIderations there are sufficient 
to move anyone to want to do something. It shows how railroad men 
descended, as it were, into the dark ages through having to give up all 
of their insurance, their standards of living, going together several in 
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one home, sacrificing their p~tion in the form of accident insurance, 
and all that. 

That is a etory which should move us a.ll to deep consideration, 
but I would like the committee to read that bearing in mind also 
the businessman's viewpoint, the terrible deflation to business that 
comes to landlords and builders when people are thrown together 
sever&! in one home. It seems to me that sometimes we become so 
deeply concerned with the human considerations of these things 
that we overlook that we are actually working against ourselves 
from a husiness standpoint in the deflationary effect upon our whole 
economy. 

RAlLROAJ) CONSOLIDATIONS 

Mr. WBl'1'NEY. Then I would like to move on to a consideration 
in our testimony which is very prominently before the country at 
this time, and that is a new technique for gettinJn~td of labor and 
getting_greater llroductivity~nsoIidations. I . we are pretty 
generally agreed that what we need in this country today 18 the 
employment of men and moneYI.capital and labor. The outstanding 
ch&r&eteristic of ra.iJ.road consolidation! the very purpose of it, is to 
employ less money and fewer men, so It is of very genuine concern, 
it seems to me, to this committee, to ponder the possibilities of con
solidations. We estimate that if a widespread consolidation pro
gram which would completely satisfy the ambitions of railroad 
bankers were put into force, at least 250,000 men would be eliminated 
in the railroad industry &lone. 

Mr. Pn<JJ. From what sort of jobs would those people ordinarily 
come¥ 

Mr. WBl'1'NEY. I think it would affect &!I classes of railroad 
workers, from the engineer doWll- There would be fewer trains 
run, fewer train crews. tracks would be abandoned, there would be 
less maintenance work, and certainly the clerks would be greatly 
affected. 

Mr. PmE. That is what you usu&!ly hear, that there would be less 
work at the terminals and division points and things of that sort. 

Mr. WlIlTNEY. Oh, yes, indeed. 
Dr. AJmERSON. Of how much immediate concern is that problem 

of merging the railroads into a unified system' 
Mr. WlIlTNEY. I was going into that. There is before Congress 

what is known as the Wheeler-Lea transportation bill, which ad
mittedly was designed to facilitate and encourage consolidations. 
Our organization opposed that very strenuously beCause while there 
are many features of the bill we favor, we felt there was no law 
worth 250,000 jobs in this day and age of unemployment. I just 
want to call to your attention one of the prominent characteristics 
of our econom;r today, the tendency to ,Pay men a pauper income 
for nonproducmg. So economically unImp'ortant has man's labor 
become that we have financiers actually willing in their desire for 
profits, to pay men to do nothing to get rid of the labor; that is 
mherent in the dismissal wage. Now we have never thought] as a 
social policy, of paying a group of bondholders a certain portIon of 
their future worth to force them to surrender their bonds, but some 
seem to think that jobs and labor are less sacred. Therefore, capital 
proposes to pay men to take their jobs away from them and the 
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Brotherhood of Railroa.d Trainmen regards the dismissal wage as a 
relic of the dark ages. We believe that men should be entitled to 
work for a decent income and we don't believe they should be driven 
out of their jobs, especiall'y when the reason for the dismissal wage is 
not improved service, it IS not better incomes for workers, it is not 
lower rates to the shipper. It is to improve earnings to the bond
holder, so we are absolutely opposed to the idea and the concept of 
a dismissal wage. We consider it a bribery offered to workers to 
surrender their opportunity to pursue their life's calling. 

We introduoed ill the Congress, when we were threatened with this 
loss of 250,000 jobs, what is known as the Harrington amendment, 
which simply said to the railroads: "If you must consolidate, if you 
must make ghost communities throughout the land, you can't throw 
these men out overnight in mass numbers; you can't take the men of 
shortest periods of seniority and throw them into the bread lines. 
You will have to take care of them, and then you may take them off 
at the other end as they die, resign, or retire." 

We consider that a very modest program. It does not offer much 
for the future in the way of increased employment! but at least it stops 
the crowding of bread lines in order to create Iletter earnings and 
better ,Profits. 

I mIght tell the comInittee that we state in this document that 275 
Congressl!len signed a petition on behalf of the Harrington amend
ment, and we found an overwhelming majority of the Senators-in 
fact, only 1 Senator really opposed the idea of the Harrington amend
ment, so I believe that our Senators and Congressmen are becoming 
a ware of the fact that disemploying men, for whatever cause, is not 
socially desirable. That was the full implication of the Harrington 
amendmentl and, as I say, the dismissal wage is only a manifestation 
of the growmg unimportance to profiteers of human labor. 

I heard over the radio only Saturday a man speaking on behalf of 
the rura1-electrification program, who said a farmer for a nickel could 
buy enough kilowatts to equal a full day's labor of a man, so that on 
that basis human labor is reduoed to 5 cents a day. Now, if we are 
going to listen to the arguments that capital efficiency brought about 
this efficiency, that labor didn't bring this about, that labor should be 
paid what it is worth but no more, on that stsndard a farm laborer 
would be worth 5 cents a day. 

JIAlLROAD FINANCES 

Mr. PIu. You don't think that capital isn't taking a spanking in 
the railroad business too, do you i 

Mr. WHlTNEY. I don't know what you have reference to, but the 
thing that would loom in my mind would be $100,000,000 lost in 
gambling in stocks and things like that. 

Mr. PIKE. Another $100,000,000 was used to extend the Chicago, 
Milwaukee & St. Paul to the Pacific coast, on which 98 percent is lost 
on today's quotations. You wouldn't call that gambling particularly. 

Mr. WHlTNEY. I am not particularly fanilliar with the financing 
shenanigans that went on in that case, but I do know the Chicago & 
North Western has been paid for two and seven-tenths times and still 
owes its average capital indebtedness. 
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Mr. PIXE. Yes; and the owner of those bonds hasn't received anv 
income on his investment in some years. In the case of the Missonn 
Pacific, which sold common shares at $100 a share, that is wiped out; 
in the case of the Rock Island a great many of its bonds are running 
around here at 5 to 20 cents on the dollar. I don't want to minimiu 
your statement, but if there is any implication that capital hasn't 
been displaced by technology and other features in the railroad busi
ness, it is an entirely mistaken feeling. Its quoted value is about half 
of its stated value, though for purposes of the record I think the 
United States valuation showed very little water in the railroad busi
ness at the top, and whatever there was has been more than squeezed 
out by this deflation. The New Haven is another one which sold 
preferred shares at $100 a share and during the last week the I. C. C. 
has said there is not enough left in the entire investment to deserve 
any consideration in the receivership. 

I am not minimizing your story, but this technological change is 
not to the profit of the bondholders and the shareholders in the rail
road industry. Everybody has taken a licking. 

Mr. WHITNEY. I agree with you. I think we are just forcing our
selves up on a precipICe to destruction. I think after the depression 
set in-I think I am correct on th~the railroads laid the highest 
dividends in history; they had such a momentum 0 big profits and 
big dividends that they couldn't stop, but, naturallYl you have grad
ually washed up labor until now we are all upsettmg the boat. I 
agree with that analysis of the situation very much. 

Mr. PIXE. I think if you can point to anybody who foresaw where 
we would be in 1939 from the point of VIew of 1929, I believe we 
would like to have him appear before the committee. 

Mr. MAGINNIII. Let me make this comment. Isn't the railroad in
dustry the one industry that to common knowledge since the depres
sion, ID the last 10 years particularly, has been in terrible financial con
dition; and it is not due to technology, it is due to economics, isn't it' 

Mr. WBlTNEY. I have a friend, and I have never seen the time yet 
when he wouldn't take an hour off to tell me how busy he is. I some
times think that about a lot of things we read in the newspapers about 
the railroads. When in a period of around 15 years the railroads can 
spend $200,000,000 to tell you how poor they are, they are kind of like 
my friend who will take an hour out any time to tell you how busy 
he is. 

Mr. MAGINNIII. Don't you think that is exaggera~ it :!!t~y' 
Mr. WBlTNEY. No; I do not. I am very sincere ID • g that 

statement. For instance, wouldn't you say any coryoration that pays 
out more in dividends than it pays in wages IS a pretty sound 
corporation' 

Mr. MAGINNJS. What corporation does that! 
Mr. WBlTNEY. The Chesapeake & Ohio Railroad did that as re

cently as 1936, but that part doesn't get in the newspapers. 
Mr. MAGINNIB. How many other railroads have been able to do it' 
Mr. WHlTNEY. I don't know that very many have. However, and 

this m'Z.~ock 'you, but it is a fact, in 1931 and again in 1936 the Besse-
mer & e Ene paid 1,100 percent dividends. 

Mr. MAGINNlS. What railroad' 
Mr. WHITNE!'. The Bessemer & Lake Erie. 
Mr. MAGINNlS. That is a freight railroad.. 
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Mr. WHITNEY. Sure. 
Mr. MAGINNIB. In the steel industry. 
Mr. WHlTNEY. But when you talk about the abject ~overty of rail-

roads you are talking about certain railroads, not all railroa.dS- . 
Mr. MAGINNIB. But you are talking about the railroad industry. 

Now, isn't it a fact that due to a great many conditions, including the 
economic conditions of the country during the depression period and 
the buses, the railroads have lost in revenue to such an extent that 
everybody knows that most of the railroads have been struggling 
against tremendous odds. The Interstate Commerce Commission has 
been trying to work out their problems to prevent more receiverships. 

Mr. WmTNEY. What you say is true but it can be said about other 
industries that we don't hear so much about. I read a piece about the 
railroad industry back in 1890, and I swear it sounded like the mom
in/ts newspaper. They were complaining then just like they do now. 

Mr. PIKE. They were in trouble then. 
Mr. MAoINNIB. They were in trouble then, but they didn't have the 

busses. 
Mr. PIKE. They were in pitiful trouble then. 
Mr. WHITNEY. Of course, but we understand there are conditions 

in the railroad industry that are seriOUs. Any industry which can 
afford to waste $1,000,000 a day must be in bad shape. Senator Bnrton 
K Wheeler, after making a very thorough investigation of the rail
road industry, solemnly announced that the railroads were wasting 
$365,000,000 a year, $1,000,000 a day. Now that, of course, we don't 
read about every day in the papers. 

Mr. PIKE. That wasn't in wages. 
Mr. WHITNEY. No; they haven't wasted a thing in wages; they are 

getting more now for their wage dollar than ever before in history. 
Whatever is wrong with the railroads, they can't lay it at the door of 
their employees, because the labor dollar today is worth more in the 
railroad mdustry than ever before in history. 

Mr. CHANTLAND. Mr. Whitney, would you accept Mr. Pike's sug@llS
Hon that the Rock Island and New Haven and that west coast extenSlon 
of the Milwaukee are typical examples of good railroading and 
financing' 

Mr. WHlTNEY. Oh, not at all. I don't accept the statement either 
that our railroad industry is not overcapitalized. I still think there 
is a lot of water to be wrung out of the railroad industry. 

If you read the history of the New Haven, it would put the Teapot 
Dome scandal to shame. I think that is the road that was mixed up 
in the Westchester, that spent $1,500,000 a mile for the construction 
of the railroad. Well, when we go out on a drunk, we naturally have 
headaches afterward. 

Mr. PIKE. That is gone, too. 
Mr. MAGINNIB. That is water under the bridge, largely. 
Mr. PIKE. I didn't mean to bring those up as cases of good judgment 

in the railroad industry at all. 
Mr. CHANTLAND. I rather thought you did and I wanted to know if 

Mr. Whitney accepted those as good samples. 
Mr. WHlTNEY. Not at all. 
Mr. PIKE. You can pick out a great many cases of bad judgment 

in the railroad industry, and I do think, though, that it isn't fa.ir, that 
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when half the stated capital has gone in market quotations it is ex
tremely probable from the evidence in hand of valuation that the waste 
has been eliminated and a great deal of the actual investment. It 
is particularly true in the case of that St. Paul extension; there was 
some funny business, in my opinion, on the bond financing, but the 
railroad was built, the money was spent on it, a great portion of it-
perhaps there was a fair margin for what was regarded at that time 
as legItimate construction profit, but whatever money was put properly 
into that railroad at the tune is gone. I think those St. Paul adjust
ments they were selling at one and a half the last time I looked at 
them, but they were the ones that finally came out of the Puget Sound 
extension. In the case of the Missouri Pacific--

Mr. CHANTLAND. Considerable was said about the cost of the 
receivership administration of the road, wasn't there! 

Mr. PIKE. I think it is fairly true. Several insurance companies 
had a set-to over that. 

Acting Chairman O'CoNNELL. I think it might be well to let Mr. 
Whitney proceed. We are getting too far afield. 

Mr. WEITNEY. I don't want to pose as an expert in railroad fi
nancing. I think to clear the record, though (I thought I heard you 
say the waste had been eliminated), it should be said that only a 
little over a year ago Mr. Wheeler made the statement that the rail
roads were wasting $1,000,000 a day. 

Mr. PIKE. I didn't mean waste ill operation, I meant in original 
construction that had probably gone out the window in the decline 
in quotation of bonds or lack of unearned interest. That money has 
proved to be wasted by the fact that it didn't earn enough to pay its 
board. I didn't mean the annual day-to-day waste. 

Mr. WHITNE!'. Just the other da)' I read a statement that the rail
roads overpay on supplies purchased, through favors to shippers, and 
that they could save $100,000,000 a year on purchases if they got 
value received, as you and I are supposed to when we buy. 

Acting Chairman O'CoNNELL. Can you tell me where the Wheeler
Lea bill is now' 

Mr. WHlTNEY. It was just reported out. The conferees announced 
that they agreed Fridalr night. 

Acting Chairman 0 CoNNELL. Did they include the Harrington 
amendment! 

Mr. WHlTNEY. I am sorry to say thel, didn't. They struck out 
the entire consolidation section of the bIll, dealing with the facili
tating and expediting of railroad consolidation. 

Acting Chairman O'CONNELL. There is really no point to the 
Harrington amendment without the consolidation' 

Mr. WHlTNEY. The Harrington amendment was conoeived because 
of this threat of facilitation of consolidations. 

Of course, I can't too strongl)' urge the necessity for shorter work 
hours as one means of meeting this problem. 

Dr. AlmERBON. In that connection, I have just received a distribu
tion of working time from Dr. Parmelee, in response to our request. 
That statement indicates that a. very substantial proportion of all 
railroad workers now work very brief hours, whiclI would not per
mit reducing their hours any further; many of them were employed 
for a few days in less than 2 months of a year. You weren't talking 
about litlducing hours for such part-time employed workers. 
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SIX-BOUll DAY 

Mr. WHlTNEY. Absolutely not. I mean reducing a normal month's 
work without any reduction in pay, in other words, making the 
standard day of work 6 hourS instead of the present 8 hours. . 

Dr. ANnERSON. And how would you cover the increased costs of 
such a procedure' 

Mr. WBITNEY. Well, I sometimes think there are a lot of great 
economic truths which cannot be stated in terms that an economist 
would understand. I refer, of course, to the so-called "expert" eco
nomists who write for the financiaJ. pages of newspapers. 

What I mean by that is this: in 1932 the railroads asked us for a 
10-percent deduction in pay rolls. They solemnly told us that if we 
would take that 10-percent deduction for 1 year only-that is all they 
were asking for, and they emphasized that-it not only would solve 
the problems of the railroad industry but would restore national and 
world prosperity. Of course, that made us feel pretty important, 
and in our weaker moments we accepted the 10-percent cut, although 
our organization never felt that it was good for the coUlJ~ or the 
industry. In 1 year that deduction, I thinkA, ~k something like 
~tOOO,OOO out of the pun-.h::!lower of the \;nicago area alone. 

r ou asked about the inc cost. This suppOsed reduction in 
cost meant a net increase in costs, because it didn't help the railroad 
industry. The industry got worse, and the country got worse and it 
certainly didn't solve the problem of world prosperity. I ~ as we 
distribute wealth through shortening hours and dividing up the work, 
we don't decrease costs on an economic basis, because the social values 
far outweigh the economic costs. Most economists would want proof 
of that generalization. However, I believe observation indicates that 
the natural consequences of constant deflation are more costly, even to 
the businessman, to say nothing of society, and it seems to me that 
that is the answer. We can do more work today in 6 hours than we 
could in 10 or 12 hours back in 1910. 

Acting Chairman O'CoNNELL. But assuming that the railroads 
are in general in a rather bad stste, in part bec8.use of attempting to 
meet competition from other areas, as a practical railroad man I am 
afraid it would be a little bit difficult for him as a businessman, 
looking at his costs, to take the long-run view, as an individual, 
that a reduction in his wages is going to decrease mass purchasing 
poW!ll" and is going to be part of a aeflationary spiral which will 
make him worse off in the long run, because he is confronted with 
the day-to-day situation of meeting competition. While I would 
be inclined to agree with you on the social desirability of the long
range I?olicy, most businessmen today confronted with the problem 
of making money are not so apt to take that broad view. 

Mr. WBrrNEY. I think that is very true. I don't think you can 
point to a thing in our industry\ whether it be shorter work hours 
or increased wages or safety legISlation, that the railroads haven't 
solemnly predicted it would bankrupt the industry. The Safety 
Appliance Act, which was designed to save the lives and limbs of 
worl<ing men, was hotly argued against as being a device that would 
completely bankrupt the riillroads. We have .grown in social con
science, and we haven't bankrupted anybody. Where we went bank-
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rupt is when we let millions of people go and destroyed their pur
chasing power. That is what bankrupts us all. 

Mr. -MAGINNIS. Mr. Whitney, your remark about dismissal wages 
as being a form of bribery to the employee, isn't it a fact.that every 
other industry, or we will say most of the other industries, in trying 
to meet the changing- situation of progress and technology are work
ing for that very thmg of having some sort of a system of dismissal 
wages or displacement wages, which you term bribery' 

Mr. WHlTNEY. If you are talking about the legal definition of 
bribery, it obviously ISn't. 

Mr. MAGINNIS. I don't mean legal definition, l mean as a charac
terization. 

Mr. WHlTNEY. It is an inducement to a man to Ei~rt with his job, 
without knowing what you are going to do with . after you get 
him separated from his job. I am condemning the social conscience 
which builds up these mechanisms designed to offset the economic 
cheapness of human labor, the change from the days of the wilder
ness, when. probably all economic production was 95 percent human 
labor, to now, when it is 2 or 3 percent human labor. When you 
give a man a dismissal wage, and separate him from his job, have 
you solved anything! Haven't you only aggravated the problem' 

Mr. MAGINNIS. But if a certain railroad, being- operated in a Iiusi
nessIike manner, finds that the economic conditions in the territory 
in which that railroad is operating are such that its revenues are 
not keeping up to operating costs, would you argne that rather than 
cut down on the operating costs, even to the extent of letting some 
of the men out, that it wouldn't be better to keep that rood in opera
tion, than to try to get the I. C. C. to let them abandon the rood 
completely' . 

Mr. WHlTNEY. Of course that is the threat that the railroads 
constantly hold over us. "If you don't do something here, we are 
going to abandon, and you will lose all your jobs." 

DISPLACDIENT AS A JIESUIJ1" 01" OONSOLIDATlON 

Mr. WHlTNEY. That was the argument for the Wheeler-Lea bill. 
It was argued on the floor of the House, "If you boys will just give 
up 250,000 jobs everything will be ~, and in the end you willliave 
more jobs than if you gave up none.' That just doesn't appeal to 
me. The way the banker and the butcher and the candlestick maker 
get more is by getting more, but railroad employees are supposed to 
believe that by giving up & large part of what they have they will get 
more. I don't believe that. 

Mr. Pnut. Do :rou use that 250,000,000 pretty accurately' 
Mr. WHlTNEY. Two hundred and fifty thousand. 
Mr. Pnut. I had three too many ciphers on it. I was trying to 

remember the fie:ure they gave us the other day of those work:i~ in 
the railroad!!. As I remember, it was just about & million or & little 
under. If my memory is correct, that would mean & quarter or more 
of all railroad employees displaced under such & bill. 

Mr. WHlTNEY. That is right. 
Mr. Pnut. I think that would require some demonstration to me. 
Mr. WHlTNEY. I can demonstrate to you in just & moment. I have 

been arguing it for the last 2 months, so I have the data at my finger
tips, fortunately. In the first place, the Prince plan, which was advo-
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cated about 4 years ago and whic~ didn't depend UPo!! any enab~g 
legislation at all, as I understand It, proposed to elimmate one-third 
of the railroad eml?loyees. The WaU SfJrset Journal, I think, on 
January 11, 1940, SaId that if'they could get this enabling legislation 
the:!' coUld look forward to saving $500,000,000 annually through rail
road consolidations. 

President Daniel Williard, of the B. &; 0., says that in consolida
tions 80 percent of the savings come from labor. Well, 80 percent 
of $500,000,000 would be $400,000,000. You are going to eliminate the 
lower-paid groups, mostly. But, let's say the average elinJination 
will be of men who have $1,000-a-year jobs. Four hundred million 
dollars would eliminate 400,000 jobs, so I am basing my estimate on 
Wall Street's ambition. I don't say it will be 400,000 jobs. I believe 
Mr. Willard included in his 80 percent some indirect labor, so it seems 
to me that 250,000 or 225,000 is rather conservative. 

Mr. Pro. We just don't see along the same line. I was trying to 
see where the consolidations of corporations would have that effect. 
I would see a few runs eliminated where there are now, say, compet
ing runs not doing very much businessl but I can't get the mental 
picture of more than a quarter of the railroad employees being elinI
inated. I don't take your demonstration as a complete demonstra
tion. You have taken one quotation from one source and another 
from another and come to a conclusion that I still don't quite feel can 
be warranted. 

Mr. WHITNEY. Are you familiar with the Prince plan of railroad 
consolidation' 

Mr. Pro. That this Chicago fellow put out a few years ago' 
Mr. WHITNEY. He is a Boston banker. 
Mr. PIKE. I think it was the same man. 
Mr. WHITNEY. Mr. Prince boldly admitted that his plan would 

eliminate one-third of the employees, so I have pretty good authority 
back of me. I am telling you what the ambitions of the railroaa 
bankers are. I am not admitting that we will ever consent to the 
elimination of that many. 

Mr. Pro. You are not going to stand for it' 
Mr. WHITNEY. Consolidations offer one very interesting a.sped. 

They are the one thing that brings organized labor and the chambers 
of commerce together. When we have a threat of a railroad consoli
dation, the chambers of commerce all along the line threatened with 
elimination join hands with us, and we raise so much trouble about it 
that the Interstate Commerce Commission is convinced that it 
isn't a gOod thing, and they don't approve the consolidation. I am 
not admitting that we are ~oing to lie down and let them elinJinate 
250,000 men

l 
but I am saymg that is the ambition of the men who 

pretty large y determine the ilestiny of our economic system. 
Mr. MAGINNl8. That may be a plan, but it is a long way from being 

carried out, a consolidation plan of that size, don't you think, 
Mr. WHITNEY. I would feel a lot happier about your prediction if 

you were a railroad banker, because I know what their ambitions are, 
and I know that they want to do that. Whether they can do it is a 
question of how much we will protect ourselves. 

Mr. PmE. I will put it to you this way, that not one of the railroad 
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consolidations put through during the twenties eliminated anywhere 
near that proportion of men from the railroads involved. 

Mr. WHlTNEY. You bring up another question that is very im
portant and that 'probably should be answered, if we aren't getting too 
far from the subject. , 

Mr. Pnm This is the subject, this elimination of men. We are 
not go~ far from the subject. 

Mr. WHITNEr. If )Tou read the hearings and testimony and the 
argument before the Senate, including the epeech of Senator Cum
mmgs himself, at the time of the enactment of the 1920 Transporta
tion Act, .,.ou will find that the purpose of consolidation then was 
entirely di1ferent from the purposes now hoped to be achieved. I 
understand that since 1920 some two hundred railroads have been con
solidated, which is ap,parentIr what you have in mind. 

Heretofore consolidations ill the railroad industry have been what 
is called end-to-ilnd consolidations, the completion of lines, the throw
ing of two partially complete routes together. The whole purpose of 
the consolidation section of the 1920 act was not to eliminate men, or 
even to achieve economy. The word "economy" was not even men_ 
tioned in connection with it. The whole idea was to establish rates 
which would give a fair return to the railroads. They had a very 
mean problem which still exists today, which accounts for the hUI$6 
dividends of tf.e C. & O. and Pennsylvania and some of the other bIg 
roads. Theh- problem was this: If they fix a rate Iow enough to 
make a fair return to the C. & 0., it will be so Iow that the struggling 
roads can't live on it. 

On the other hand, if they make a rate high enough for the weak 
roads, then the Chesapeake & Ohio and the Bessemer and Lake Erie 
will pay huge dividends, and the returns would be unconscionable. 
So, they said, "The way to solve this problem is to even the thing out 
by having the strong roads absorb the weak." Now, of course it 
was l'lacing too much faith in railroad bankers to assume that they 
would ever go around and pick up these poor-paying roads and con
solidate them, so nothing has happened and we haven't had many 
major consolidations since the 1920 act went in force. But now we 
come along with a law where the whole idea is not to consolidate 
the weak with the strong but to consolidate for improved profits. 
Now, that is a major changs in the purpose. I think if you will give 
that a little thought, you will see that when the whole purpose of 
consolidation is economYl you will get a greater eliminatIon of men 
than when the purpose ot consolidatIOn is to complete routes or make 
the strong and weak come together. 

Mr. Pnm There is certainly something in what you say. 
Mr. WmTNEY. I want to make just 2 or 3 more points. I might 

call if.::r attention to an article entitled "Ten Facts on Technology 
and ployment," published in 1936, by the Machinery and Allied 
Products Institute. I won't read that quotation in order to save 
time, but the rather humorous part of that pamphlet is this. They 
started out to prove that maclIines do not destroy jobs, and they 
ended up by proving that if it were not for machines and power 
there woUldn't be enough men, women, and children in the whole Na
tion to fill the jobs that would be required. To me that represents the 
laok of logic of the contention that machines do not eliminate jobs. 
Then, I want to call to your attention that Thomas Edison once 
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said, "Human slavery will not have been fully abolished until every 
task now accomplished by human hands is turned out by some ma
chine." And way back in the middle of the 19th centUl:y, Dr. Ure, an 
English expert economist, 'advised the manufacturing classes of 
England that the goal of manufacturers should be the development 
of machinery to the point where they could use the labor of women 
n.nd children, which was cheaper than that of man, and that the 
ultimate goal was to displace all labor as nearly as possible through 
the development of the machine. 

Now gentlemen, if we have in mind Thomas Edison who said all 
work ;.b,ould be done by machines, and bearing in mind the great 
growth of women in industry, we can see the tendency pointed out 
by Dr. Ure in the middle of the 19th century, and we are brought 
to the conclusion: How are we going to live if a few people own our 
natural resources and a few other ,eople own our machines and 
machines do all the work or most 0 it , We will be living pretty 
largely by the grace of the few owners. I think that is a very serious 
matter. 
An.oth~int that I want to impress upon you is this: Most people 

think of ological displacement of labor in terms of the machine. 
I would say that IS only a small part of the problem. The improve
ment in products, for instance, paint which lasts for 5 years instead 
of 2% years-what does that mean' It displaces men who manu
facture the paint, it displaces house 'painters, and it displaces trans
portation workers, and so on. Bear ID mind that the improvement in 
the quality of a product does not necessarily call for greater labor 
cost. For instance, I think for a pair of pliers that you buy in the 
10-cent store the labor cost is about the same as if you got a good 
pair of pliers that would last a lifetime. As invention and discovery 
force us into better and better products, that in itself will probably 
eliminate more jobs even than the machines as such. 

You know there is a tendency to bring the manufacturing centers 
closer to the point of consumption, to spread out Air. Ford's idea. 
What is that going to do us railroad workers' Naturally, it is going 
to mean less transportation. 

Finally, most all industries have a great increase in productivity 
with a very small increase in labor. It doesn't take any larger train 
crew if the passenger cars are filled or if the freight cars are filled 
than if they are partially filled. 

I don't want to be too much of a pessimist here today. I heard a 
stol1' the other day that said the difference between an optimist, a 
pessunist, and a skeptic was well illustrated at the breakfast table. 
The optimist says, "Please pass the cream." The ,fessimist says, "Pass 
the milk." The skeptic says, "Pass the pitcher. I am asking that 
we pass the pitcher. I think these are problems that we have just got 
to do something about. I am not a pessimist. I think they can be 
solve~, but I ~ they are ominous, t9 say the least. 

Acting ChBlrman O'CoNNELL. Have you any further questions! 
Dr. AiroEBSON. No. 
Actin~ Chairman O'CONNELL. Thank you very much, AIr. Whitney 

for commg. We will recess until tomorrow at 10: 30. ' 
(The Witness, Mr. Whituey, was excused.) 
(Whereupo!" at 4: 35 p. m., the committee recessed until 10 : 30 a. m., 

Tuesday, April 23, 1940.) 
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TUESDAY, AFl!.IL 23, 1940 

UNITED STATES SENATE, 
TEMPoRARY NATIONAL EooNOKIC COMMJ:TTEE ... 

W IZIIhingttm, U. O. 
The committee met at 10:40 a. m., pursuant to adjournment on 

Monday, April 22, 194.2t in the Caucus Room, Senate Office Building, 
Representative Clyde w illiams, Missouri, presiding. 

Present: Representative Williams (acting chairman), Senator 
O'Mahoney (chairman), Messrs. O'Connell, Pike, Lubin, and Brackett. 

Present also: William T. Chantland, Federal Trade Commission; 
S. Abbot Maginnis, Department of Justice; and Dewey Anderson, 
economic consUltant to the committee. 

Acting Chairman WILLIAMB. The c.ommittee will be in order, please. 
Dr. ANDERSON. Mr. Chairman and members of the committee, we 

are beginning today two important days of hearings on the subject of 
employment ID agriculture and the whole broad field of agriculture. 
Today's witnesses are from the United States Department of Agri
culture, and together they form a panel which will attempt to present 
the range and scope of this problem. In working out the testimony 
with each other they have split it up into parts, each man appearing 
in the field in which he is expert. It is hoped that it will be possible 
for them to present their testimony without too much interruption. 
They will all be present after that for the questioning of the com
mittee, but I know we will expedite matters greatly if we can proceed 
in that way. 

The experts to be heard are Dr. Carl Taylor, of the Division of 
Farm PopUlation and Rural Welfare, Department of Agriculture; 
Mr. Ernest Holcombt.. who is reading Dr. William T. Ham's paper (he 
is of the Division of .t!arm Population and Rural Welfare) . Dr. Sher
man Johnson! Division of Farm Management and Costs of the Depart
ment of AgrICulture; Dr. Louis Bean, economist, of the Bureau of 
Agricultural Economics of the Department of Agriculture; and Dr. 
Norman Wall, Division of Agricultural Finance, of the Department 
of Agriculture. It is presumed that they will take the day for their 
testimony. 

The first witness this morning will be Dr. Carl Taylor, followed by 
Mr. Ernest Holcomb. I would suggest swearing both witnesses at 
the same time. ' 

Acting Chairman WILLIAMs. Will you be sworn, please! Do each 
of you solemnly swear the testimon:f you are about to give in the 
matter now pending shall be the truth, the whole truth, and nothing 
but the trutli, so help you God! 

Dr. TAYLOR. I do. 
Mr. HOLCOMB. I do. 

124491--tl-pt.80---41 16921 
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TESTIMONY OF DR. CARL TAYLOR AND ERNEST EOLCOMB, DIVI
SION OF FARM POPULATION AND RURAL WELFARE, DEPART
MENT OF AGRICULTURE, WASEmGTON. D. C. 

Dr. ANnERSON. Might we have a brief resume of your professional 
experiences and background to determine your competency as wit
nesses in this particular testimony i 

Dr. TAYLOR. Well I was born and reared on an Iowa farm. After 
going through college I taught in the Agricultural College until I 
came to the Department here in Washington. I taught at the Uni
versity of Missouri and the North Carolina State College of Agricul
ture and came here with some of the newer agencies and for the past 
5 years I have been head of the Division of Farm Population and 
Rural Welfare. 

Dr. ANDERSON. Dr. Taylor, you have published works in this field j 
Dr. TAYLOR. Yes. 
Dr. ANDERsON. Will you give us some indication of its character! 
Dr. TAYLOR. I have a book on rural sociology which is just a text-

book. I have a number of ,Pamphlets, experiment-station pamphlets, 
having to do with farmers organizations, community organizations, 
and so on. 

Dr. ANDERSON. And scientific organizations ¥ 
Dr. TAYLOR. Yes. 
Dr. ANDERSON. Mr. Holcomb, what is your professional back

ground! 
Mr. HOLCOlIlB. I was reared in Texas on a small poultry farm and 

educated at the Texas Agricultural and Mechanical College and have 
been with the Department of Agriculture for the past 4 years. Prior 
to that I worked at an experiment station in Texas. 

Dr. ANDERSON. We will proceed with Dr. Taylor. 
Dr. TAYLOB. I think Mr. Chairman, I will read a short statement, 

to give a sort of background for all the testimony that will be pre
sented during the day. 

TEOHNOLOGY IN AGBICUIll'UlIE 

Dr. TAYLOB. The information to be presented here has to do with the 
development of science and technology in farming, and their influ
ence upon efficiency in production, employment, population move
ments, and the capital debt structure in agriculture. The story in 
brief consists of: 

(1) an increasing efficiency in the production per man in agricul
ture, but a steadily diminishing opportunity for employment on 
farms' 

(2) 'an increase in out-of-pocket and fixed costs of farm operations, 
and an increase in the economic risks involved in farming, due to ex
penses incurred in the purchase and operation of machinery, and inter_ 
est charged for debts and tax services; 

(3) an increase over several decades in the farm-mortgage debt in 
relation to farm values, resulting in a decreasinl!' percentage of farm 
real-estate equities owned by those who till the soil: 
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(4) a cityward movement of farm population during periode of 

prosperity, and a tendency of this movement to reverse Itself during 
periods of depression, which has resulted in recent years in the ac
cumulation of a great surplus of persons of working age in the farm 
pOl'ulation; 

(5) a fairly steady shift from owner to tenant operated farms since 
1880, resulting in an ever-increasing number of persons in agriculture 
occupying the lower rungs of the agricultural ladder; 

(6) an increasingly larger ehare of farm income now spent for 
farm inlplements and machinery and for their operation, which con
tributes to the rigidity of the farm oI?erating cost structure and the 
disl'arity of farm income and parity mcome, and increases the com
petItion between o£erating costs and farm family standard of living; 

(7) a sizable shift in the ownershil? of farms from farmers to cen
tralized lending agencies in satisfaction of debts, and an increase in 
the proportion of farm-mortgage debt held by the centralized lending 
agencies; and 

(8) the effect of these trends to technological developments is seen 
in part in a somewhat different distribution of the number of farms 
in relation to size and to income. In a number of types of farming, 
we now have a somewhat larger number of small-sized farms and a 
more marked increase in the relative number of large-sized farms. 
Similarly, we now have a relatively larger proportion of income in the 
relatively low-income brackets, and marked increases in the proportion 
of income in the farms of the highest-income brackets. 

That is an attempt to give a sort of over-all of the testimony to he 
presented during the dal. 

My particular part 0 the testinlony has to do with the population 
movements, unemployment in agriculture, the increase in percentege 
of farm people who are in the working-age group. ~ 

The first chart that is before you presents the shift in the percentage 
of gainfully employed between the different occupations of the N ationJ and ehows a steadily diminiehing percentege of all gainfully employea 
who are occupied in~ agriculture. 

Acting Chairman WILLIAI\[s. It may be received. 
(The chart referred to was marked "Exhibit No. 2637" and appears 

on p. 16924.) 
Dr. TAYLOR. This chart gives information from 1870 to 1930. I 

don't think I need to say much about it because it is pretty graphic in 
its display, but the percentage of the total gainfully employed in the 
nation who were employed in agriculture fell from about 53 percent in 
1870 to about 21 percent in 1930. This was undoubtedly chiefly due to 
the ehift to urban eenters of many occupations and processes at one 
tinle carried on on the farm: canning, smithing, milling and things 
of that kind, to a point where a great deal of canning ana even bre&d 
making and things of that kind have shifted into the city. 

The occupations which picked up the losses in gainfully employed 
from agriculture during this period were manufacturing and mechan
ical pursuits, which picked up steadily until about 1910, but have held 
~bout stead:!; since 1910, the domestic, professional, governmental serv
Ices of all kinde, and the trade and transportation and finance group, 
which is in those groups at the top, which increased from around 25 
percent of all gainfully employed m 1870 to about 38 percent now. 
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The next cha.rt simply takes tha.t a.gricultura.l block a.nd projects it 
by estima.tion from 1930 to 1940, although the estima.tion is not com
plete beca.use it is now 1940. 

(The cha.rt referred to was ma..rked "Exhibit No. 2638" a.nd appears 
below.) 

Dr. TAYLOB. During that period the decline has been eta.yed, due to 
lack of opportunity for rural born a.nd reared people to continue to 
shift into urban industries. The percenta.ge, therefore, in 1940 is pre-

ExIlIlllT No. 2687 

[Submitted by tbe Bureau ot Agr1eulturaJ BconomJee, Department of Agriculture] 
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sumably about the same, 21 percent as in 1930, but of course the increase 
in population makes that a considerably greater number of people. I 
have not attempted to estimate just how many those people were. It 
simply tells the story that over a long period of time there has been a 
steady shift of the people of employable age out of agriculture into 
urban industries. 

The next chart is Movement to and From Farms, 1920-38. 
(The chart referred to was marked "Exhibit No. 2639" and appears 

below.) 
ExBIBrr No. 2639 

[Snbmltte4 by the Bureau ot Agricultural JIlconomJea, Department of Agriculture] 
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Dr. TAYLOR. That shows the story for the last 20 years of that move
ment of population, presumably either attracted by opportunities for 
employment in cities or pushed by lack of opportunity on the farms. 
The lower block of the chart shows the movement annually from 1920 
to the end of 1938 (the estimates for 1939 are going through the mill 
at the present time) of the people who left cities to return to farmsi 
there is a constant movement back and forth from farms to towns an<1 
cities and from towns and cities to farms. The upper curve, the one 
running from the bottom of the chart to the top, represents people 
who move from farms to cities, and the mottled section of the chart 
between the two curves is the net movement. You can see that for 
most of the period there has been a net movement of population from 
farm to city. Between 1922, which is the first high point in the top 
curve, and 1926, which is the second high point in the curve, there was 
a net movement; that is, there were 3,480,000 more people, or more 
moves, from the farm to the city than there were back, leaving a net 
migration to cities from farms during that 5-yoor period of 3,480,000. 
That was a period of relative urban prosperity, and I think you ma.y 
sa.fely conclude that was largely the rea.son for the great flow from 
the farms to the cities. From 1926 until 1932 there wa.s an almost 
steady decline annually of the people flowing from the farms to the 
cities, with the result that in 1932, the ouly year of which this was true, 
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there was a net flow back to the farm. Taking the 5-year period pre
ceding 1932, there was a net flow of 1,588,000, or less than half what 
there was in the first 5-year period; in 1932, at the depth of the depres
sion, there was a net movement of 266,000 people back to the land from 
farms and cities. In 1933 there were 318/000 moving in the other direc
tion, so 1932 and 1933 approximately balanced each other for that 
period. 

Then take the 5-year period since that time: there has been a move
ment back to the city again, fairly steady, but you will see that it 
has not been as great in the last 2 years as it was in the 2 years pre
ceding that. The net movement from farms to cities in the 5-year 
period since 1933 is about 1,604,0001 or about $320,000 per year. This 
movement, as you can see, is not a depression phenomenon. The shift 
back and forth is something that is going on in our national life all 
the time, and yet I suspect we can draw the conclusion that it does 
vary with the opportunities for employment in agriculture as con
traSted. with those elsewhere, except that when both agriculture and 
industry are down there seems to be a tendency for the people to 
seek shelter on the land. 

The next chart is, Estimated Rural-Farm Population 15-M Years 
Old. -

(The chart referred to was marked "Exhibit No. 2640" and appears 
below.) 

EXHIBIT No. 2640 

[Submitted bl the Bureau of Agricultural lIIconomies, Department of Agriculture] 
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Dr. TUUlR. This isolates the working-age group in the farm pop
ulation and shows you the trend in numbers of those people, that is 
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people from 15 to 65 years of age. That doesn't mean that no one 
works on a farm before he is 15 years of age and that everyone quits 
at 65, but we use census data and say those of working age are from 
15 to 65. You have a regularly increasing number of people in this 
group, because the migration to the city has slowed up, reversing it
self m 1932, and recoverin'f a little less than half the migration of 
the twenties, and because 0 the number of births in the farm 'popula
tion. That rural birth rate feeds a great many more people mto the 
lower end of the age limit than move out at age 65, so the number of 
people in this group constantly increases. 

That chart is projected to 1960, two decades in the future. 
That is not a very wild guess, because a.ll the people who are 

born in 1940 or before 1940 are now in existence and therefore the 
youngest of them will be 15 years old in 1955, so you don't have to 
guess on how many of them are going to be born. All you have 
to do is to take the mortality rates and the expectancy of deaths, 
and your calculation is pretty safe as to how many of those people 
will have reached 65, or 64, and so on down, because they are all in 
the population at the present time. 

If the amount of migration from farms to cities which prevailed in 
the twenties, when in 1 year over a million net moved: into the cities 
o:ff farms, were to take place again, our farm population would 
gradually diminish, as it did fairly steadily between 1910 and 1930. 
It was about 1,900,000 less in 1930 than it was in 1910 because of 
this cityward migration. If that happened, our farm population 
by 1960 would fall to about 29,000,000. There is no evidence, how
ever, in the [resent trend that it will fall that rapidly. On the 
other hand, i we were to have the phenomenon that we had in 1932 
and 1933, when there were just abOut as many people coming back 
from the cities and towns as went into the cities and towns, and the 
farm popUlation retained all of its natural increase, we would have 
about 45,000,000 in the farm population by 1960. We undoubtedly 
have today the largest farm population we have ever had because of 
this increase since the depression. So taking the migration from 
1930 to 1940, which you saw in Exhibit No. 2639 was around 
300,000 a year, or assuming that the migration in the next two 
decades will be one-half of what it was between 1920 and· 1930 (and 
that is higher than it is running at the present tinle) we would 
then probably have in 196037,500,000 farm population. 

I think I had better read the last paragraph of the explanation 
that you have before you. 

Should the rate ot net migration away from farms during the next two 
decades (1940 tol960) be half aB great aa during the pre-depreaalon decade ot 
the 1920's (and half is considerably above the rate during the decade ot the 
1930's), the Increase In farm population (by 1960) will be 16 percent, or 
5,000,000 people. 

Now because most of the people are in the age group from 15 to 
65, 4,000,000 of those people would 1)e in the working-age group, 
so we would add to the people now seeking employment in agricul
ture about 4,000,000 more people trying to find the way to make a 
living in agriculture. 

The next chart shows that a little more graphically. 
(The chart referred to was marked "Exhibit No. 2641" and appears 

on p. 16928.) 
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Dr. TAYLOR. The block to the right shows the male farm people of 
working age and the one to the left both male and female. The 
story of that chart is a continuation of the one which I just men
tione~, that ,:,e hav:e a steadily growing number of farm people of 
workmg age m agnculture. 

And that number is far ~ater than the number needed to replace 
the people who die in agnculture, and far greater than the number 
needed to displace or to replace all the farmers who reach 65 years 
of age, if all of them quit farming at that age, so on the right-hand 
block even assuming that all farmers will retire at 65-and they 
won'tr---&nd that they have the normal death rate accordin~ to the 
experience tables of the life insurance companies, you will have 

EXHIBIT No. 2641 

[Submitted bl the Bureau of Agricultural Economics, Department of AgrIeulture) 

RURAL FARM POPULATION: TOTAL ENTRANTS TO 
AGE GROUP 15-64.1930-40 
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1,886,000 boys in the farm popUlation either hunting for opportuni
ties to migrate into other enterprises or piling up on the farm trying 
to make a living there. 

Now the last chart, which is a map. 
(The chart referred to was marked "Exhibit No. 2642" and ap

pears on p. 16929.) 
Dr. TAYLOR, There are two maps, in fact, but this one is the im

portant one. It is an attempt to get some judgment on what sort 
of an economic environment these 1,886,000 boys coming on in the 
farm population have. That doesn't assume that anybody is moving 
out from the city, but includes only boys who are on the farm now, 
who will graduate at 15 years of age. What sort of economic en
vironment they are going to face, as best we can calcnlate ¥ Those 
data are from the Unemployment Census, and with your permission I 
will read the page here, because while we may not know exactly 
how to interpret these as we project them into the future, they 

. 'I[ ,.1 
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present a. pretty serious problem. This increased farm population 
of working a.ge is not only confronted with the lack of farms to which 
to go, and a. not too rosy picture from the standpoint of farm income1 but they a.re immediately thrown into competition with a lot ot 
people out there who &1. already unem'lloyed. In the face of an 
ahnost certain increase in the number 0 farm-born fersons seeking 
employment in agriculture, there is a. great volume 0 unemployment 
already existing on farms. In 1937, according to the Unemployment 
Census, 1,547,000 males living on farms were either tota.lly or pa.r
tially unemployed, or had only emergency emplo:yment. 

Acting Cliairman WILLIAJI(s. At wlia~ !,~, just m that connection' 
Dr. TuulB. That age, again, was, I think, 15 to 65, or was it 18 t~ 

65' I think it was 15 to 65. 
Of this number, 576,000 were partially employed and 266,000 were 

employed in emergency ,Public works-Wo P. A., C. C. C., N. Y. A., 
and so forth j the remammg 705,000 were tota.lly unemployed. 

EXHIBIT No. 2642 

[Sobmltted b1 the Bureau of Agricultural Economics, Department of Agriculture] 

T01CALI_Y UNEMPLOYED AND EMERGENCY WORkERS. MALE, 
:;n""":-"':-o...!L:!:'V~IIING ON FARMS. NOVEMBER 193J 

ona"a O~ 
UHOPL01'IIV1'/' 

. Unemp.loyment on farms .is n?t entirely d~e to the economic depres
Slon but m part to a combmation of long-tline trends. As has been 
noted, the proportion of the total gainfully employed in the Nation 
who were employed in farming deClined at an ahnost constant rate 
from 1870 to 1930 but during this period the increase in nonfarm 
employment creat;d opportunities for those not needed in agriculture. 
The result was a net mIgration from farms to cities, which reached 1\ 

ma.ximum of 500,000 to 1,100,000 ea.ch year from 1922 to 1926. This 
annual net migration now is only a little more than 800,000 per yeal·. 

In oth~r words, as these people came on in the past they found an 
opportunIty to leave the farm and find employment elsewhere. But 
that is not true now-neither the migration Howing to the cities as it 
did and unemployment piling up on the :farm. 
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It does not, therefore, appear that the unemployment situation 
among farm families will correct itself through natural migration 
a.way from farms unless we have an industrial pick-up far beyond 
anything that, has happened up to the present. Should the rate of net 
migration away from farms during the next two decades be half RS 
great as during the decade from 1920 to 1930, the increase in the farm 
population of productive age from 1940 to 1960 would be 23 percent, 
and the problem of unemployment on farms would become one of the 
major problems of the Nation. Uuless therefore net migration to the 
cities from farms develops in great volume, or new opportunities for 
employment are developed in agriculture, the problem of unemploy
ment ID the farm population will grow steadily worse. 

The next chart simply shows the partially employed. 
(The chart referred to was marked "Exhibit No. 2643" and appears 

below.) 
EXHIBIT No. 2643 

[Submitted by the Bureau of Agr1cu1tural Economfc •• Department of A.grieulture] 

PARTLY UNEMPLOYED MALES LIVING ON 
FARMS, NOVEMBER 1937 
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PerIOD' l1vlng On farms who registered in the unemployment ceOIJtl8 of November 1931 
SB partly unemployed were numerous in the Cotton "Belt, particularly in the Mlssl.8alppl 
River bottom lands of etlateru Arkansas and southeastern Mtasourl. But large numben 
registered also in tl'le Appalachian regioD, extendiD---B. from Maine to Dorthe.m GeorgSa 
and Alabama, in 01!!o, InCUana. MissourI. and the La..kes States. also iD the valle18 ot 
the PacUlc Coast. .I1e18.t1ve17 tew registered in the Corn Belt and the Wheat Belt 

Dr. TAYLOR. The only thing I do not comment upon in the written 
statement you have there is anything conoerning the location of these 
unemployed and partially employed people. I might make one gen
eralization concerning that and that is that the greatest number of 
unemployed1 partially empioyed, and employed in emergency works 
programs 01 different kinds appear in those very areas of the Nation 
where the birth rate is highest and where the farm popula.tion is stack
ing up in comJ;>etition with itself in a most marked way. 

Acting<ChaIrman WlLLIAlIIs. In that connection what is considered 
"partly unemployed" on a farm' What is the definition' What cla.'!S 
do you cover with that term , 
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Dr .. Tuum. These dat& are from the unemployment census and I'm 

sorry I don't know what theY' used for that. In the regular census 
$150 income off the farm would make you partially employed in indus.
try, but I am sorry I can't say what the unemplo"ment census figures 
used. I don't know whether any of the other men know that defiriition 
for their unemployment or not. 

Mr. Holcomb, Mr. Chairman, will t&ke this story of the farm popu
lation and farm labor OD through the next charts. 

Mr. HOLCOMlI. Dr. Taylor has already shown in the first chart that 
there has been a steadily diminishing peroent&ge of the gainfully 
employed in agriculture. I am submitting a chart showing the per
cent&ge in each tenure class gainfully employed in agriculture. 

(The chart referred to was marked "Exhibit No. 2644" and appears 
below.) 

ExmBrr No. 2644 

[Submitted by the BnreaD of Agricultural Beonomlc:s. Departmeut of Apiculture] 

PERCENTAGE IN EACH TENURE CLASS GAINFULLY EMPLOYED IN AGRICULTURE. 
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Mr. HOLCOMB. Since 1880 there has been a continuous decrease in 
the prol'ortion of farm owners and an accompanying increase in the 
proportIon of farm tenants. In 1880 owners were 42 percent of all 
those engaged in agriculture; in 1935 they were 31.8 percent. Because 
of debt, the real equity of operating owners was less ID 1935 than the..<e 
figures indicate. In 1880 the tenants ,formed 14.4 percent of all the 
persons employed in agriculture; in 1935 they formed 23.1 percent. 

A part of the reported growth of tenancy in the United States since 
1880 has consisted of movement from the st&tus of laborer to that 
of cropper which in many cases means little or DO advance up the 
agricultur;.i ladder, since the st&tus of southern croppers is more like 
that of laborers than of tenants elsewhere.. Between 1920, when it 
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first became possible to classify croppers sep&rately from other tenants, 
and 1935 the proportion of tenants other than croppers increased from 
16 to 17.3 percent, and the proportion of croppers from 4.7 to 5.8 
percent of all persons employed in agriculture. In 1920 croppers 
constituted 22.9 percent of all tenants, and in 1930, 29.1 percent 
Between 1930 and 1935 their numbers declined from 776,000 to 716,000, 
or to 25 percent of all tenants. As further technological improve
ments are made, their numbers are likely to decline still further. 

The figures upon which this chart is based indicate a downward 
trend from 1880 to 1900 in the ~roportion of laborers and thereafter 
a trend upward. The imperfectlons in the census data for those years 
are such that, on slightly different assumptions as to the corrections 
to be made in the census figures, an increase in the proportion of farm 
laborers up to 1910 could be shown, and thereafter a definite slowing 
up of the rate of increase in the pro~ortion of farm laborers. The 
main point to be observed is that durmg the past 30 years there has 
been no decrease in the proportion of laborers, but rather a tendency 
toward increase of that of hired hands. This development is as sig
nificant as the increase in the proportion of tenants. It is likely to 
continue. In many areas it has been offset to some extent by increas-
ing use of power macllinery. _ 

I would like to point out, in connection with "Exhibit No. 2644," 
the line sloping upward between the family laborers and hired 
laborers between 1930 and 1935. We do not attach any particular 
significance to the ma8!'itude of that change, but the directlon of the 
change I think is significant. 

Acting Chairman WILLIAM8. Have you got a reason for that i 
Mr. HOLCOJIlB. Dr. Taylor has alreadY' pointed out one thing-the 

movement of population during that period. There was a net migra
tion back to the farms, and durmg that period I believe the following 
witness will show that there has been a more rapid increase in mech
anization. It is probably a joint phenomenon of increasing farm 
population and mechanization. 

Dr. TAYLOB. May I add a remark, Mr. Chairman' 
Acting Chairman WILLIAMS. Yes. 
Dr. TAYLOB. I think it is partly due also, as Mr. Holcomb said, that 

when you get in a tough spot on a farm you simply quit paying the 
son, therefore he is no longer hired labor but a family worker; 'OU 
quit hiring a hired man and you and the children do the work, SO ill a 
period like that you naturally have fewer hired men and more family 
labor. I would like to tie thiS chart up also a little bit to the testimony 
I gave by saying that I think it gives a part of the result of the heavy 
competition of farmers with each other when your population piles up, 
and they do compete heavily with each other. You find a greater and 
greater number of them shifting to the bottom rungs of the agricul
turalladder, as is shown with the number of decreasing owners, and 
the increase of tenants and laborers and share croppers. That is hap
pening in our total farm population, an ever greater number of them 
appearing on the lower rungs of the agricultural ladder. 

Dr. ANnERSON. Dr. Taylor, if you substitute actual numbers for the 
percentages shown in this chart, would the number of owners be 
decreasing' 

Dr. TAYLOB. Yes; over the period the number of owners would de
crease. When you got down into the tenant group, during the last 
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few years the numbers would increase but the percentage would not 
increase, so your numbers would be different from your percentage 
figures. 

Dr. ANDERSoN. Is that true with respect to laborers as well i The 
number of laborers has grown. 

Dr. TAYLOR. By and large I think the number has remained pretty 
steady in the labor g-roup itself. After you drop below the owner 
group, you have a dIfferent meaning for labor there than you may 
have in hired labor. You have in the upper part of the chart owner 
operators, and below that "all others"; and you have the total farm 
population in considering your percentages, rather than just those 
operating farms. 

Acting Chairman WILLIAHs. In order that we may have in the 
record a clear understanding of tenant and share cropper, what is the 
distinction upon which that chart is based' 

Mr. HOLCOlIIB. The distinction is largely the one used in the census. 
The matter of ownership of work stock and equipment was the basis 
in the several censuses. The share cropper does not own his work stock 
and equipment, the renter does. 

Actmg Chairman WlLLIAK8. And then what is the difference be
tween the laborel'-Or is there such a term i You don't seem to 
designate it, as a farm laborer and sharecropper. 

Mr. HOLCOlIIB. The wage laborer is the second group from the 
bottom. He works for a wage, monthly, weekly, or piece rate, while 
the sharecropper works for a share of the crop. 

Acting Chairman W ILLIAH8. Is that hired labor in cash or part 
crop i Always in cash i 

EARNINGS OF FARK. LABDREBS 

Mr. HOLCOMB. Yes. Of course, in many areas there is a custom 
of allowing them a dwelling place and garden patches and grazing 
privileges for their livestock, I should say, in addition to their 
money wage. 

Acting Chairman WlLLIAKS. That was my understanding of those 
terms, but I thought it might be well to make it plain. . 

Mr. HOLCOlIIB. In the next two tables we present some informa
tion as to the earnings of sharecroppers and wasre laborers. 

(The tables referred to were marked "Exhitits Nos. 2645 and 
2646" and are included in the appendix on PI?' 17440--17441.) 

Mr. HOLCOMB. The first one compares the mcome of sharecroppers 
and wage laborers. The data of incomes of hired farm workers are 
so scattered and incomplete as to defy comparison. However, it is 
apparent that such incomes are low, and that they are lower in some 
farm areas than in others. Comparable data from cotton farms in
dicate that in recent years the net cash earnings of hired workers, 
whether sharecroppers or wage han<ill, only occasionally exceed $100 
per worker per year and that even when goods for oome use and 
perquisites are add;a, total annual net income per worker seldom 
~ceeds $150 .. Low net cash incomes of sharecroppers were reported 
In recent studIes from both the eastern Piedmont and the MiSSIssippi 
~Iack B!,lt and Delta areas. The. highest net cash earnings were 
ID the Pmey Woods area of Texas ID 1938, with an average of $152 
per worker. In the case of cotton wage hands, the lowest average 



16934 OONCENTRATION 011' ECONOMIO POWER 

cash earnings re~orted were ·$65 per worker per year in the Black 
Belt in 1934, while the highest earnings were in 1937 in the Delta 
areas at $112 per worker. 

The data indicate that as regards income the cropper is little better 
off than the wage hand. The slight income differential in fa vor of the 
former is almost wholly accounted for by the differences in the value 
of production for home use. Per family the difference is greater 
because of the larger average size of the cropper family. 

I would like to point out, in addition, in connection with this, the 
percentage of their total net income that accrues from home-use goods 
and perquisites, as is shown in the third column. That ranges from 
about 30 percent in 1936 for the Yazoo-Mississippi Delta area to ap
proximately 52 or 53 percent in that same area in 1932; the dollar 
values attached to those home-use goods and perquisites were not 
g-reatly different between the 2 years, but the percentage of the total 
Increased materially. 

For the wage hands, the percentage represented by home-use goods 
and perquisites did not range quite so widely. Their home-use goods 
and perquisites are quite a bit lower than that of sharecroppers, I 
thinK pnncipally because of the relative instability of that group of 
workers, for at least the sharecropper has 1 year that he can count on 
being on the farm. 

Passing on then to the next table, we show income figures for wage 
hands in various areas in the Uuited States, from studies that have 
been made from time to time. 

(Tbe table referred to was marked "Exhibit No. 2647" and is in
cluded in the appendix on p. 17442.) 

Mr. HOLCOMB. These are for the period between 1930 and 1938. 
With respect to other areas and cro{'s than cotton, few comparable 
studies have been made, owing to varIations with respect to home-use 
products, perquisites, total family earnings, and total earnings 
throughout the year. However, taking the figures as they stand, in
comes of farm laborers in the various areas, the studies may be grouped 
as follows: 

Arranging them from lowest to highest, from these spot studies, the 
lowest income appt!ars to be in the tobacco area of Kentucky, between 
1935 and 1936, WIth cash earnings of $188. In the small-grains area 
of Minnesota and Kansas those earnings amounted to $206 and $205, 
respectively. In the truck area of New Jersey, in 1936

t 
the earnings 

amounted to $265, and in the Corn Belt in Illinois and owa in 1931>-
36 the cash earnings of wage hands amounted to $306 and $312, 
respectively. 

A study made in four sugar-beet States in 1935 indicated that their 
earnings amounted to about $340. 

In the State of Washington, laborers working in hops earned $352; 
that is single persons. Heads of families earned $496. 

In CalifornIa we have two studies during this period. Tbe first was 
made in 1935 and indicated that the earnings of migrant workers who 
had applied for relief at the close of that year were $261; and in 
another study in Placer County, a fruit county in California, the earn
ings amounted to $651. That study took the workers as they came in 
the fields, irrespective of whether or not they were on relief. 
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Acting Chairman WILLlAl\(s. Does that mean that there has been 

that much increase in the earnings of the hired laborers in California 
during the period i 

Mr. HOLOOlIIII. As a matter 'of fact, you will notice in section IV of 
"Exhibit No. 2647," between 1930 and 1935

1 
there was an actual de

crease in the earnings of these workers. Tnese are migrant workers 
who applied for relief at the close of the particular year. 

Actmg Chairman WILLIAMS. What is the significance of the big dif
ference between those two figures in the same State, of $261 and $651 i 

Mr. HOLOOlIIII. The figures shown under section IV (A) on the chart 
are obtained from the en~ State from relief applicants who had 
worked as migrant workers in agriculture during the past year. 
Under IV (B), the study made by the Department of Agriculture was 
made in one county in California, and they obtained information from 
workers irrespective of whether or not they obtained relief. 

Mr. l'mE. You got the lowest section, though. 
Acting Chairman WILLIAMB. I don't quite understand yet what you 

mean by "relief." Does that mean the workers who were on public 
relief! 

Mr. HOLOOMB. That is a study made by the State Relief Adminis
tration of California, and they obtained this information from clients 
as they applied for relief. 

Acting Chairman WU,r.JAMS, Take the figure of $261 in California 
in 1936. What does that represent i 

Mr. HOLOOMB. That probably represents the lowest-down group 
employed in agriculture. 

Acting Chairman WUIUM8. But if they are employed, they are 
privately employed i 

Mr. HOLOOMB. Yes. 
Dr. A>mERSON. Mr. Chairman, I can explaiii the fi~re, because I 

know something about its source. Applicants for relIef at the State 
relief station stated that during that year their earnings per family 
had totaled this amount. 

Mr. PU<.B. They were irregularly employed. 
Dr. A>mERSON. They were casuals, nugrants, and seasonal har

vesters employed during that year at some sort of agricultural·labor. 
Mr. PiKE. That wouldn't be a fair section of the agriculturallabor

ers in the State. 
Dr. ANDERSoN. That is precisely what Mr. Holcomb said. It is the 

lowest rung of the agricultural group. 
Acting C'hairman WILLIAM8. Is the 651 intended to be a fair 

average I 
Mr. HOLOOlIIII. I think it is a fairly representative figure for that 

one county. 
Acting Chairman WILLIAJI[B. Ohl just for the one county. That is 

what kind of industry, the fruit innustry! 
Mr. HOLOOMB. Fruit. It is in the section north and east of Sscra

mento. 
Acting Chairman WILLIAMs. What, in addition to cash income, do 

these hired laborers receive! What other kind of income do they 
have, if any! 

Mr. HOLOOMB. Most of them receive some perquisites. It varies 
from area to area. Some studies have been made along that line. In 
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the South and East it amounts to quite a bit. What it amounts to in 
the weetern areas I don't know. 

Acting Chairman WILLIAlIlS. What is the nature of it! 
Mr. HOLOOlII]I. Fruits, perhaps culls, lodging, occasionally board, 

and in some instances washing and ironing for the men. 
Acting Chairman W ILLIAlIl8. A garden patch for married men' 
Mr. HOLCOlIlB. For those regular workers, yes j but not the seasonal 

workers. 
Acting Chairman WILLIAlIlS. And a house or hut to live in, 
Mr. HOLCOlII]I. That is right j a place to live. 
Dr. ANDERSoN. You wouldn't imply that the workers receiving $651 

in Placer County were year-round workers in that county who were 
provided these perquisites. 

Mr. HOLCOlIlB. No j many of them were, as a matter of fact, migrant 
workers, and I don't know what the amount of perquisites amounted 
to in that particular study. I don't know that they obtained informa
tion with respect to perquisites. That figure probably should be taken 
into account, or it should be taken into account in that figure that the 
expense of moving about was not obtained in the study. How much 
that moving around from place to place was, I don't know. 

Dr. TA'!LOa. That includes the very best and the very lowest .. It 
averages up pretty high, because it includes those permanently em
ployed and those who have a house, and so forth. 

Colonel CHANTLAND. Isn't it a fact that in certain sections the com
mon r.ractice is, in the employment of labor, that they are founded 
comp eteIy-they have their board and washing and ironing, so that 
what they get is net in that sense' These migrants are not in that 
class, are they' 

Mr. HOLCOlII]I. No. Occasionally they do receive fruits, though. 
Colonel CHANTLAND. I heard you say that. 
Acting Chairman WILLIAlIlS. Have 'you made a study to indicate 

what influence this especially large JDIgration in California has had 
on wage rates there when they hire farm labor' 

Mr. HOLCOlII]I. A study was made a year or so ago. The tabulations 
are now going on in our regional office in Berkeley, Calif. Just what 
that will show I am not certain yet. The tabulations are not complete. 

Acting Chairman WILLIAlIls. I was just wondering whether John 
Steinbeck's portrayal was anything like accurate in his Grapes of 
Wrath. 

Dr. ANDERSoN. I might interrupt to say that Dr. Paul Taylor, who 
will be on the witness stand tomorrow afternoon is the authoritl on 
this western problem. We brought him particuiarly because 0 the 
interest in it, and he is prepared to give such data as are available on 
that subject. 

Acting Chairman WILLIAlIlS. Proceed. 
Mr. HOLCOlII]I. These data are not shown on that chart. There were 

studies made in 11 different areas in the year 1936 by Folsom and 
Vasey of the Department of Agriculture which show cash earnings of 
workers in 11 different areas. The cash earnings range all the way 
from $126 in the self-sufficing area of Tennessee to this same $651 
figure in Placer County, Calif. The lower incomes were in the south
bn areas, and the higher incomes were in California, the dairy areas, 
and in the Corn Belt. 
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Acting Cha!rman. WILLIAM'!- Is there any indication-:let me ask 
you in connectIOn WIth the varIOUS figures that you have gIven here-
as to the time in which these laborers were employed during the year; 
for instance, whether their period of employment was much longer in 
on~ area of the country than it was in another, and for that reason 
perhaps their wages might be higher or lower, depending upon the 
period of regular employment! I am talking now about the ones 
who are regularly employed and considered so. 

Mr. HOLCOMB. There is some data available on the seasonal dis
tribution of employment, and we parleyed once about f.resenting that 
information1 but we decided against it because of the ength of testi
mony and tne shortness of the time we were rermitted to use. That 
information could be made available. I don t have it with me now. 

Concerning the seasonal distribution of workers in the Southern 
States, they have two peak periods, particularly in cotton, around the 
cotton chopping and hoeing times, and again in the cotton-harvest 
times. That varies from one part of the Cotton Belt to the other; 
In the Southern States the first peak in cotton chopping and hoeing is 
far more siguificant than it is in the western end of the belt, in western 
Oklahoma and Texas. That particular peak is negligIble in the 
Cotton Belt, but in the cotton harvest it is quite siguificant in all areas. 

Acting Chairman WIILIAMS. The annual income might not be an 
index as to the hourly wage he received. 

Mr. HOLCOMB. That is right. 
Acting Chairman WILLIAMB. By reason of varying periods of em

ployment in the same year in one place and another. 
Mr. HOLCOMB. We have two studies, the manuscripts for which have 

been completed. One is for two counties in South Carolina, one in the 
Piedmont cotton area, and one in the Coast Plains tobacco section. 
Also, there is another study in Arkansas. A mimeographed bulletin 
has been released to three counties, and the manuscript is now in hand 
to be published in the near future for six additional studies, three of 
which are in the delta and three in the hills. 

In those studies the seasonal distribution of employment o,nd the 
earnings by month are shown. There is quite a siguificant change in 
earnin~ from January to May, the first peak, and it dropped along 
about m August, which is comparable, perhaps, with March or Feb
ruary, the peak rising again and contmuing until early November, 
when it drops off to a low during the winter months. With that 
distribution of earnin~ and the hours of work, from the number of 
days worked, it is pOSSible to show the daily earnings in terms of real 
wa~ rates received by sharecroppers and wage laborers, and as I recall 
in tne South Carolina study, it runs around 70 cents a day. 

Acting Chairman W ILLIAMB. Of course, I believe ;r.ou stated that it 
was a fact that the annual income, perhaps as the daily income, of the 
farm laborer in the South was lower than it was in Northern o,nd 
Western States. That is pretty gt:neraUy recognized, isn't it! 

Mr. HOLCOMB. I think It is fairly true. There haven't been many 
studies made that can be used to compare it to make it It statement of 
fact, but there is reason to believe that. 

12«Ol-41-pt 86--48 
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"GAINFULLY EMPLOYED" IN AGRICULTURE 

Mr. HOLCOMB. The next table shows the number of gainfully em
ployed persons in agriculture. The table shows the total employ
ment between 1909 and 1939. The index of the trend line, based 
upon the 1924.-29 average, shows the number of family workers, 
which includes the operators of the farms themselves, and their de
pendents who worked with them without pay, and the number of hired 
workers. 

(The table referred to was marked "Exhibit No. 2648" and is in
cluded in the appendix on p. 17443.) 

Acting Chairman WILLIAMB. I don't believe we have had a definition 
in connection with. this study here as to what you mean by gainfully 
employed. 

Mr. HOLCOMB. I think, according to the Census definition used b)' 
the Agricultural Marketing Service in developing this series of data, It 
is those persons 10 years of age a;nd over gainfully employed in 
agriculture. 

Actin!!, Chairman WlLLIAMB. Just the expression "gainfully em
ployed" ltself is what I am inquiring about. 

Mr. HOLOOlIIB. In this it is the number of persons who worked 2 
weeks or more during the month of January, so it is conditioned by 
census enumeration data. However, these data were adjusted to in
dicate an average for the year, to elinlinate the bias of a particular 
date of enumeration. 

Acting Chairman W lLLIAMB. I must confess that that isn't very 
clear to me yet. It may be to all the others, and I don't want to labor 
the question any further. It isn't entirely clear in my mind what is 
meant by the expression "gainfully employed." 

Dr. TAYLOB. It sinlply means that the person does work. He may 
be past 10 years of age, but if he does no work in any occupation, he 
is not classed as gainfully employed. 

Acting Chairman WILLIAMB. Regardless of the amount he does. 
If he worked 1 day during the year, he would be gainfully employed. 

Dr. TAYLOB. If he earned money; yes. You asked a moment ago 
about the ,Partially employed in the unemployment. I don't know 
what definltion they used there, but if a fellow works and earns $5, he 
would be partially employed. 

Acting Chairman W ILLIAlIIS. Let me see that I understand it. As I 
understand you now, it would mean anybody that was employed for 
any length of time during the year would be considered gainfully em
ployed. 

Dr. TAYLOB. That is right. 
Acting Chairman WILLIAMB. If he did anything for whicl1 he re

ceived money during the year. 
Dr. TAYLOB. That is right. And the figure that Mr. Holcomb gave 

of those who were employed for a given period of time preceding the 
taking of the census applied only to farm labor, as to whether he 
would be counted a farm laborer or not, provided he had been em
ployed then, but there is a difference of meaning in the descriptions 
as to whether you are a farm laborer of working age, or gainfully em
ployed. They are all different things. 

, Acting Chairman WlLLIAMB. You might say all those who are avail
able for employment within certain ages during that year, because if 
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he is only employed for an hour or a day, it wonld cover the entire 
field. 

Dr. TAYLOB. It can't be quite all those who are available, because 
there would be some in there who didn't work. . 

Mr. HOLCOMlI. As a matter of fact, I believe the census in 1930 
showed about 8 percent of the females 10 years of age and over who 
lived in rural farm areas were employed in agriculture, and about 69 
peroent or 70 peroent, something like that, of males working, came 
from employment in agriculture, but these figures are the average 
number of persons employed on the first of each month. 

Acting Chairman WlLLIAJI[s. It doesn't, then, include the family 
workers, the boys, and I will say the girls, who were working at home 
for their parents. 

Mr. HOLCOMlI. Yes; they are included in that middle column, family 
workers. 

Acting Chairman Wn,T:tn,s- They are included as gainfully em
ployed are they' 

Mr. HOLCOMlI. Yes; they are helping produce on fal."IXlS-'-the num
ber of family workers employed on farms, including the farm operator 
himself, on the first day of each month. 

Acting Chairman WlLLIAJI[B. Then it really includes everybody who 
does any work on the farm' 

Mr. HOLCOMlI. That is right-10 years of age and over. 
Acting Chairman WILLIAMs. We are getting about down to it now, 

I think. 
Mr. HOLCOMlI. It appears that from 1909 to 1915 there was a slight 

decrease in a~icultural employment which, after a slight increase in 
1916, fell rapIdly until 1919, owing to the competition of other indus
tries with a~culture for manpower. From 1919 there was a slight 
increase until 1926, when a downward trend set in which continued 
without interruption in 1935 until 1939. 

Wage laborers in agriculture numbered 2,868,000 in 1909, while in 
1939 this number had been reduced to 2,479,000. However, between 
1909 and 1929 the trend was slightly upward. Thereafter, until 1934, 
there was a decrease in hired laborers and an increase in the number 
of family workers. Although from 1935 to 1937 there was an increase 
in the number of hired labOrers, in 1938 the trend was again down
ward. 

Dr. ANDERSON. Mr. Holcomb, what was the proportion of hired 
Io.borers to family workers, including the farmer hImself, in 1939-
2,479,000 to 8,150,0001 

Mr. HOLCOMlI. The proportion of hired laborers represented by 
family workers' 

Dr. ANDERBON. The proportion hired laborers are of the total, which 
would ,vve the percentage rate. 

Mr. HOLCOMlI. I am not sure that I follow you. 
Dr. ANDERSON. Let me put it this way. It would appear from this 

that about 30 percent of farm employment is hired-laoor employment. 
Dr. TAYLOB. Only about 25 percent. 
Mr. HOLCOlIfB. About 25 percent of all persons employed in 1939 

were hired labor. I think there is quite a variation in those pro
portions with changes in prices and changes in wage rates. You take 
both of them into consideration. 
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Dr. TAYLOR. It varies greatly in certain sections of the country, too. 
Dr. ANDERSON. Well, I would like to have comment on this other 

point. In the census of gainful workers---and this will explain partly 
the chairman's question of a moment ago-which includes both em
ployed and unemployed, but available for employment, the total in 
1930 was 4,392fiOOO agriculturallaborers. In your segregation of hired 
workers actua y employed at a given time in the month average em
ployment for the year 1930 was 2,850 000. 

Mr. HOLCOMB. Yes; the census, I t;;;lieve obtained their informa
tion as to the number of hired workers as of the date of enumeration. 

Dr. ANDEBSON. That is right. 
Mr. HOLCOMB. These are monthly averages as obtained from the 

crop reporters from the farmers. 
Dr. ANDEBSON. Would the difference, roughly, approximate the 

number of a~cultural laborers available but unem'ployed I In other 
words, there IS apparently a plentiful supply of agrlculturallabor. 

Mr. HOLOOlImE. Yes; I am sure there must be. 
Dr. ANDERSON. Would this indicate an oversupply of agricultural 

labor in terms of employment, available employment opportunities I 
Mr. HOLCOlImE. I suspect that it would. I haven't that accurately. 
Dr. ANDEBSON. Mr. Chairman, that concludes the testimony, and we 

can go on to the next witness. 
Acting Chairman WILLIAMII. Thank you gentlemen. 
(The witnesses, Dr. Taylor and Mr. Hoicombe, were excused.) 
Dr. ANDERSON. The next two witnesses are Dr. Sherman Johnson, 

Div:ision of Farm Management and costs; and Dr. Louis Bean, the 
economist of the Bureau of Agricultural Economics; and I would 
like of have Dr. Kifer, of the Division of Farm Management and 
Costs, at the same time. 

Acting Chairman WILLIAMII. Have you been swornl 
Dr. BEAN. I have, sir. 
Acting Chairman WlLLIAMs. Do you and each of you solemnly 

swear that the testimony you are about to give in this proceeding shall 
be the truth, the whole truth, and nothing but the truth, so help you 
Godl 

Dr. JOHNSON. I do. 
Dr. KIrER. I do. 

TESTI1IlONY OF SHERMAN E. 10HNSON, HEAD OF DIVISION OF 
FARM MANAGEMENT AND COSTS, UNITED STATES DEPARTMENT 
OF AGRICULTURE, WASHINGTON, D. C., AND LOUIS R. lIEAN, 
ECONOMIST, lIUREAU OF AGRICULTURAL ECONOMICS, UNITED 
STATES DEPARTMENT OF AGRICULTURE, WASRINGTON, D. C., 
AND DR. R. S. XIFER, DIVISION OF FARM MANAGEMENT AND 
COSTS, UNITED STATES DEPARTMENT OF AGRICULTURE, 
WASRINGTON, D. C. 

Dr. ANDEBSON. Mr. Chairman, we just asked for a definition of 
partially employed workers according: to the 1937 census, and learned 
that the Census Bureau made no precise definition at the time for use 
by enumerators. The enumerators left cards with farmers, and they 
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were filled out on each farm according to approximation of partial 
employment on the farm. 

Actmg Chairman WILLIAMS. Have you a statement to make first ¥ 
Dr. ANDERSON. The witnesS may proceed. 
Dr. JOHNSON. My testimony will be concerned primarily with four 

points: First of all, the reduction in the amount of labor used for 
producing different crops, largely accounted for by increases in 
mechanization; then some tendencies of increases in mechanization 
on the farm, shown by increase in tractors, and so on; thirdly, the 
effect of mechanization on physical efficiency in the use of labor on 
farms; and, lastly, the effect of mechanization on the investment in 
the farm business, and on operating e~enses. 

The first two charts show labor used m producing wheat and oats. 
(The charts referred to were marked "Exhibits Nos. 2649 and 2650" 

and appear on pp. 16942-16943.) . 

PBODUOl'lVlTY IN AGRICUIJrUJIE 

Dr. JOHNSON. They show the changes in the amount of labor used 
in r.roducing wheat and oats. The first chart refers to the amount 
of abor used in producing wheat by different areas and in different 
periods from 1909 to 1936. The dIfferent perpendicular bars show 
the amount of labor used for these different periods, reading from 
left to right. The bar labeled A refers to the period 19~ 13, the 
B bar, 1917-21; the C bar, 1927-111; and the D bar, 1934-36. 
That information is shown for different regions in the country, 
which are labeled. The first set of bars indicates the changes 
in the amount of labor used in wheat production for the United 
States as a whole. Then we come to the Corn Belt region, next the 
eastern dairy, which is largely the northeastern part of the country, 
and next the western dairy region, the Lake States. 

Acting Chairman WILLIAMB. Before you go any further, I think I 
would like you to tie up those with the years. 

Dr. JOHNSON. The first one is 19~13, the second is 1917-21, the 
third is 1927-111, and the fourth is 1934-36; roughly, we can say 
pre-war, the World War period, the late twenties, and the post-war. 

On the amount of labor used per acre in wheat production, taking 
it first for the United States as a whole, you will notice that only 
• bout half as much labor was used per acre in 1934-36 as was used 
ID the first period, 1909-13. This IS largely accounted for by the 
use of tractors, tractor equipment, combines, of course, along with 
tillage equipment for use with the tractor. There is also the question 
of shifting of wheat production to the plains areas, to the more 
level areas, where machines can be used to better advantage. The 
least amount of labor per acre is used in the small grain area which, 
as indicated in the exhibit here, includes the Dakotas, Montana, 
Nebraska, and Kansas; and also the region called the western cotton 
area, which is the wheat-producing area of Texas and Oklahoma. 

Only about 3 or 4 hours of labor per acre were used in the small
grain areas and in the western cotton area, and those areas or re
gions actually used less labor in 1909-13 than some of the Eastern 
and southern areas did in 1934-36. 

Mr. PmE. Those are the highly important areas in grain growing¥ 
Dr. JOHNSON. Those are the most important areas in grain pro-
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duction. One should include also the northwestern area, Wash· 
ington, Oregon, and Idaho. . 

Dr. AlmEBSON. Why do you use the measure of hours per acre' 
Dr. JOHNSON. Hours per acre' Well, of course, one could use hours 

per hundred bushels, or hours producing a bushel of wheat. 
Mr. PIKE. You have done that on potatoes' 
Dr. JOHNSON. We have done that on potatoes, that is right, and also 

in the wheat tier; for the western cotton area and for the small grain 
area it runs from 0.3 to 0.4 hours per bushel. The average yield out 
there is about 10 bushels per acre. I might say that that is the 
customary method. 

Dr. AlmEBSON. That is the commonly accepted method' 
Dr. JOBNSON. That is the commonly accepted way of portraying the 

amount of !abor used in production. 
Turning to the next set of charts, I want to discuss corn first. 
(The chart referred to was marked "Exhibit No. 2651" and appears 

on p. 16945.) 
Dr. JOHNSON. The lahor used per acre for corn production does not 

show as marked a proportional decrease as does the labor used per.acre 
in wheat production. The most outstanding evidence that we have of 
the effect of mechanization is on wheat production. However, as far 
as labor used per acre, the reduction in actual hours per acre is cOn
cerned, it amounts to about the same reduction in corn production for 
the country as a whole as it does for wheat production, namely, about 
6 hours per acre.i a change for the country as a whole from 29 hours 
in the 1909 perioa to 23 hours in the 1936 period. 

A·part of this decrease in corn production is due to the use of corn 
pickers in the Corn Belt, but probably more resulted from the use of 
tractors and multi-equipment. I think that is much more important. 

I want to call attention also to the fact that a relatively small amount 
of labor is used in corn production in the winter wheat and spring 
wheat areas. They have less cultivation, less pIlage, and very often, 
of course, the yields are much less. . 

The next cliart is Labor Used Per Acre Producing Cotton in Major 
.Areas. 

(The chart referred to was marked "Exhibit No. 2652" and appears 
on p. 16946.) 

Mr. PIKE. The chart is not complete' 
Dr. JOHN SON. That is right. They were borrowed from another 

source. Reading from left to right, the first set of 4 bars is for the 
United States as a whole; the second one is for the eastern cotton area

d
' 

the third set is the Delta area, Arkansas, Mississippi, Louisiana' an 
the last set is for the western area, Texas and Oklahoma, the latter 
representing the newer cotton areas where mechanization up to pick
ing time has become very important. .As a matter of fact, it IS the only 
area where there is outstandin~ evidence of a reduction of labor in 
cotton production. Most cotton IS still picked by hand. 

The decrease shown, then, for the country as a whole is largely due 
to the shifting of cotton production during that period to the western 
cotton area. 

I might say that the development of an acceptable cotton picker 
would, of course, make a. revolution in cotton production compara.ble 
to that which has already taken place in.wheat production, perhaps. 
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ExIDBIT No. 2651 

[Submitted by the Bureau of Agricultural Economics, Department of AgrIculture) 

VarJaUons b:y Areas In Labor Used Per Acre in Producing Corn. 1809-86 . 
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The next chart shows the amount of labor used in potato production 
by selected counties rather than for areas as a whole, and those counties 
are, first, Clay County, Minn.; second, Waupaca County, Wi~:i third, 
Montcalm County, Mich.; fourth, Steuben County, N. Y.; finn, Suf
folk County, N. Y.; and, last, Aroostook County, Maine. 

(The chart referred to was marked "Exhibit No. 2653" and appears 
on p. 16947.) 

Dr. JOHNSON. In Aroostook County, Maine, there has been a. net 
reduction of 14 hpurs per acre, and ID that county the yields weI"fJ 
increased nearly 90 bushels per acre between 1909 to 1936, so that the 
time used to produce and market 100 bushels of potatoes-and here 
we put it in the other terms-in 1936 was only 16 percent of that 
required in 1909. 

ExamIT No. 2652 

[Submitted by the Bureau of Agricultural Economica, Department of Agriculture] 

M~H-liOlJRS PER ACRE 

In Clay County the yields per acre were down during the period; 
consequently the man-hours per hundred bushels actually went up. 

I am going to read a &hort statement here on mechanization in other 
lines. 

Some of the moot striking examples of labor .. ving equipment are those 1I8ed 
on relatively minor crops. Although these types of equipment-the cane stripper, 
the plck·up baler. the field ensUage cotter, the mecbaDieal beet blocker. etc.-have 
not been used on large acreages, the,. do bave an actual or a potential1nfluenee 
on labor requirements In particular sections of the Uulted States. A good 
example is the combination of mechanical pea harvester 8D.d huller ID use with 
newly developed processes of qulck·freezlng and packaging In the preparations of 
peas for market. 

(The chart referred to was marked "Exhibit No. 2654" and appears 
on p. 16948.) 
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Dr. JOJDnrroN. I turn now to the second part of the testimony, 

some evidences of mechanization. The next chart is on tractors. 
(The chart referred to was marked "Exhibit No. 2655" and appears 

on p. 16948.) , 
Dr. JOHNSON. This shows the number of tractors of all types on 

farms January 1, 1915, to January 1, 1939. Starting. from an almost 
insignificant number in 1915 we see a SJ?urt during the World War 
period which extended up to 1921, a slowmg down during the depres. 
sion of the early 1920's, and then a~in a spurt in the latter 20's, a 
slowing down again in the early 80 s, and again a later spurt after 
1935. 

ExBISlT No. 2653 

[Submitted. by tbe Boreau of Agricultural EcoDomles, Department of Agriculture) 

Labor Used. In Potato Production In Selected Areas 1909-86 
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In 1930 there were 900,000 tractors on farms. These were mostly 
either the standard type or the crawler tractors. Some standard 
tractors were used in the Corn Belt, particularly on the large farms, 
but with the development of the general purpose tractor, and par. 
ticularly with the addition of pneumatic tires to tractors, the use of 
tractors and mechanical equipment increased rapidly in the Corn 
Belt and in the Eastern States, so that we have estimated for 1939 
1,600,000 tractors. With further improvement in tractor design and 
especially with the recent introductions of the small tractors, we can 
expect mechanization to take place in some of the eastern areas and 
the Southeastern States where tractor use has not made the advances 
that it has in the Midwest and the small grain regions. 
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E'lX1lIIT No. 2654 

[Semttted b1 the Bureau of AgrICDlturaI BeonomiCl, Department of AgrtealtunJ 

Labol' 'Used in Potato Production ID Selected. Areal, 1009-36 
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EXHIBIT No. 26155 

(Submitted by the Bureau of Agricultural Economfcll. Department of Agriculture] . 

TRACTORS (ALL TYPES ); NUMBER ON FARMS. JAN. 1. 1915 -JAN. 1. 1939 
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Acting Chairman WILLI.UI:8. Has there been a tendency toward the 

use of smaller tractors in recent years than larger ones' 
Dr. JOHN80N. Oh, yes; there has been a very decided shift to the 

smaller, general-purpose tractOr with pneumatic tires. 
Acting Chairman WILLI.UI:8. That 18 perhaps due partly at least to 

using them on smaller farms than they did formerly. 
Dr. JOHN80N. Right, and, of course, the general-purpose tractor :is 

more adapted; it is adapted for a good many different operations, and 
with the power take-off the usefulness of the tractor has been vastly 
modified. 

Mr. PmE. That has been a development of the last few years. 
Dr. JOHNSON. That has been a development in, you might say, the 

30's, although, of course, the general-purpose tractor came in the 
middle 1920'8. 

Mr. Pna:. There has been a great change, though, in the last decade. 
Dr. JOHN SON. Oh, yes, there has been a great change in the last 2 

or 3 years, especially m the development of the small tractor suitable 
for a small family farm. 

The other side of the story of tractor increase is shown on the next: 
chart. 

(The chart referred to was market "Exhibit No. 2656" and appears 
below.) 

ExHIBIT No. 2656 
[Submitted by the Bureau of Agricultural EconomIcs. Department of Agriculture] 

HORSES AND MULES; NUMBER ON FARMS. JAN. I. 1915 - JAN.I.193S 
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Dr. JOHNSoN. As the number of tractors has increased on the 
farms we have had a corresponding decrease of horses and mules. 
The chart of horses and muTes shows the trend in numbers for the 
same period as was shown for the trend in numbers of tractors. The 
number of mules has decreased more slowly than horses, largely 
because mules are used in the South, where mechanization has pro
ceeded more slowlYJ and also because they are serviceable to a longer 
age. We find this aownward trend in horse numbers is pretty closely 
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related to lack of replacement of horses, that is young colts, and the 
horses that are on farms today average much older. 

Acting Chairman WU.T.J4M"- I would think there would be another 
very important reason in there. It strikes me that the mule is an 
animal that is used almost exclusively on the fal'l."l while the horse 
formerly was used as a means of transportation which has been sup
planted almost entirely by the automobile. 

Dr. JOHNSOll'. Yes; that is true. The horses were used, of course, 
for hauling and for going to town. 

Acting Chairman W IL'LIAKS. And for riding horseback. 
Dr. JOHNSOll'. Yes; but, of course, the horse numbers that are 

shown here &re horses on farms. 
Acting Chairman Wuz.Tnrs. Well, of course, they would be on the 

farm. You don't mean the horses and mules that are simply worked 
on the farm as work animals. 

Dr. JOHNSOll'. Oh no; I mean kept on farms. 
The decrease of a't,;;ut 10,000,000 head of horses and mules during 

this period releases approximately 50,000,000 acres of land for other 
purposes i that represents the amount of land that was needed to 
produce hOrses' feed, hay! grain, and pasture, horse and mule feed. 

Colonel CuAllTLAll'D. Flve acresl . 
Dr. JOHNSOll'. Approximately five acres per animal, so that that 

becomes available for cash cro~ for pasture and feed crops, for 
other livestock, for market, and It represents, of course, a part of our 
surplus crop situation. 

The total number of horses and mules is now, roughly, 15,000,000, 
and it is probable that the number mig-ht be stabIlized at about 
12,500,000 head. However, the recent introduction of the small 1-
plow tractor may reduce the horses and mules still further. 

The next chart is Percentage of Wheat Acreage Harvested With 
the Combine. 

(The chart referred to was marked "Exhibit No. 2657" and appears 
on p. 16951.) . 

MECHANIZATION OF PAllII1NG 

Dr. JOHNSOll'. This chart shows the percentage of wheat acreage 
that was harvested with the combine in 1938. It indicates that the 
combine is almost universally used in the hard winter-wheat region, 
in Kansas, Oklailoma, Texas, and southwestern Nebraska. If the 
crops had been better in previous years, I would "!J?8Ct a much larger 
number of combines to have gone into the Red River Valley and a 
part of the important spring-wheat area. Of course, in the Pacific 
Northwest and in California the combine has been in use for a long 
time. 

The combine is making a very strong bid for the wheat harvest 
in the soft winter-wheat country of Illiriois, Indiana, parts of Iowa, 
and Minnesota, and Ohio as well. .As a result of the use of the com
bine a crew of 3 men can now perform the same work that was per
formed by a crew of 8 to 10 men, and can do the work in less time. 
Probably 110,000 combines &re now in use. It has been estimated that 
somewhere between 100,000 and 200,000 casual migrant laborers found 
employment in wheat areas in 1920. This opportunity for employ-
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ment has practically disappeared and the extra labor required at 
harvest is for the most part supplied from local sources. 

The next chart is Percentage of Acreage of Corn for Grain Har
vested With Mechnical Field Picker 1938. 

(The chart referred to was mark;J "Exhibit No. 2658" and appears 
on p. 16953.) 

Dr. JOHN80N. I want to call attention to a difference between this 
chart and the one preceding on combines. The percentagee are lower; 
that is even the areas of greatest concentration here start with 35 per
cent of the corn harvested with the picker rather than 70 percent in 
the preceding chart.. You will notice, of course, the field pickers have 
made the Jll'latest inroads in the heart of the Corn Belt, althou~h it 
is interesting to see that it goes up pretty far into southwestern Minne-
sota and the eastern Dakotas. . 

Mr. PmE. How recent a development is that! 
Dr. JOHN80N. The corn picker has been on the market for, I should 

say, about 15 years, but there have been some very decided improve
ments in recent years. 

Mr. PmE. They probably have got the cost down to where they 
have on the combmes. 

Dr. JOHN80N_ They have got the cost down and it is a much more 
manageable machine. With a 2-row picker and facilities for hau!inp: 
and cribbing corn yields of 60 to 70 bushels per acre can be harvesteCl 
with ouly 1% to 2 man-hours per acre. Hand pickine: and scool'ing 
would require about 9 man-hours per acre to harvest a 'rO-bushel JIeld. 
Thus it cuts down the labor of harvesting about one-fourth and prob
ably where the picker is used the work will be done largely with family 
labor_ 

The next chart is Labor on a 320-Acre Central Kansas Farm. 
(The chart referred to was marked "Exhibit No. 2659" and appears 

on p. 16954.) 
Dr. JOHN80N. This chart 'portrays the changes in the eeasonal 

use of labor, the seasonal diStribution of labor, on a half-section 
central Kansas wheat farm before and after the purchase of tractors. 
The solid perpendicular bars show the man labor actually used, by 
weeks, on this farm when it was operated as a horse farml that is, 
with horses for power and horse equipment. The cross-hatcned bars 
represent an estimate of the amount of man labor required by weeks 
when the same farm is operated with tractors and tractor equip
ment. You will find a broken horizontal line running across the 
chart which shows the available family labor, available for work 
on the farm. It represents a man and boy who goes to school part 
of the year but is available for work in the summertime. You will 
note, by comparing the solid and the cross-hatched bars, the very 
important reduction in the amount of labor needed in excess of the 
family laborl especially during the peak periods which are largely 
represented tnere by harvest, first of all, and alfalfa cutters. They 
have di1Ferent seasons for the summer months. On this farm when 
it was operated with horse equipment a hired man was used on the 
farm for a'pproximately 90 days, or 3 months. With a shift to 
tractor eqUIpment only about 10 days in extra labor would be re
quiredl and this could probably be furuished by exchanging labor 
with tne neighbors. Thus 3 months of hard labor has been elimi
nated. 
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Dr. ANDEIISON. Eliminated by the purchase and use of one tractorY 
Dr. JOHNSON. By the purcliase and use of one tractor and comple

mentary equipment, combine and tillage equipment to go with the 
tractor. 

Dr. ANDEIISON. Is this a typical example of what would occur on 
that size farm generallyY 

Dr. JOHNSON. It is a typical example of what would occur on that 
size and type of farm. 

Mr. PIKE. That is a mixed farm Y 
Dr. JOHNSON. No. 
Mr. PIKE. It is mostly wheat! 
Dr. JOHNSON. Mostly wheat, with some alfalfa and some livestock, 

but the major income comes from wheat. 
Mr. PIKE. And the major work involved, peaks of work! is wheat. 
Dr. JOHNSON. Peaks of work represented largely by Wheat. 

EXHIBIT No. 2659 

[Submitted by the Bureau of Agricultural EconomIca, Department of Agriculture] 

LABOR ON A 320 .. ACRE CENTRAL KANSAS FARM. BY WEEKS 

.. ·I--+--+--+--+--+--1HHH+ 

, •• 1--+--+--+--1-+-1--; 
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• 
L._ut __ _ -----
Mr. PIKE. It is winter wheat. ... 
Dr. JOHNSON. Winter wheat. You do the seeding in September. 
We turn now to the third part of the testimony which indicates the 

effect of these mechanization changes on physical efficiency in agricul
ture as a whole. 

(The chart referred to was marked "Exhibit No. 2660" and appears 
on p. 16955.) 

INCREASED EFFICIENCY IN AGRICULTURE 

Dr. JOHNSON. The solid line represents the employment figures from 
column 3 of "Exhibit No. 2648," the number employed in agriculture 
the first of each month, averaged for thelear. The line is an index 
line, with the 1924-29 average considere 100, and the changes are 
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percentage changes from that base. The circled line represents the 
size of the total farm business in this country in terms of acres of 
crops and numbers of livestock, weighted on a 1924-29 base, and com
bined according to the &mOlmt of lahor that was used during that 
period. The third line, the broken line, shows the change in size, 
that is, in acres of crops and numbers of livestock handled per worker, 
from 1910 to 1938. In the period from 1910 to '16, '17: or up to 1920, 
we had a rather constant increase in the size of the rarm plant, the 
total size of the farm business. We had a constant decrease in em
ployment in agriculture because of the city-Ward movement which has 
already been portrayed by Dr. Taylor, but, because of the increased 
efficiency of productlon, that expansion of agriculture took place with 
a constant decrease in employment and with a constant increase in 
the acres of crops and numbers of livestock handled per worker. 

Ex:amrr No. 2660 

[Submitted by the Bureau of Agricultural Economies, Depa.rtment of Agriculture] 

RELATION OF EMPLOYMENT IN AGRICULTURE TO 
THE SIZE OF AGRICULTURAL ENTERPRISE 
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1IIr. PIKE. The type of expansion we were having is mostly exten
sive farming of new wheat lands on the western edge of the plains! 

Dr. JOHNSON. Yes, at that timei but also a considerable extension 
in farming; you find increase of dairy farming during that period, 
which is fairly intensive. 

Mr. PIKE. I was thinking about western Kansas and the Panhandle, 
and so on. 

Dr. JOHNSON. Yes; I think that is the most important development. 
The later part of the period, of course, 19M to 1938, is very much 
influenced by the very serious drought years of 1934 and 1936, with 
not ve'1' much of a recovery in 1935. Still this index shows a larger 
enterprIse handled per worker in that last period than in 1910. 

Dr. LUBIN. It. is rather significant, is it not, that the really great 
increase in productivity in the agricultural industry occurred between 
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1910 and 1918, and nothing gjp.ce then, despite the tractor and all the 
new equipment, has caused an increase of productivity anywhere near 
approaching it in an equal length of time I 

Dr. JOHNSON. Well, I think that that question will be answered a 
little bit better by the next chart. 

(The chart referred to was marked "Exhibit No. 2661" and appears 
below.) 

EXHIBIT No. 2661 

[Submitted by the Bureau of Agricultural Economics. Department of Agriculture) 

RELATION OF EMPLOYMENT IN AGRICULTURE 
TO AGRICULTURAL PRODUCTION 

INDEX NUM8ERS C 1924-29-100, 
PERCENT ,----,----,-----;,-----;,-----,-·l·---, 
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Dr. JOHNSON. This chart shows the same employment in agricul
tural index as the previous chart did, but the other two lines, the total 
agricultural production and production per worker, are made up in 
terms of the output from acres in crops and the output in numbers 
of livestock; in other words, the total physical crop. That goes up 
rather constantly throu~hout the period with the exception of the 
severe drought years which are outstanding here, 1934 and 1936. You 
will note also that total output is the highest, and production per 
worker in terms of output is also higher, in the latter period than at 
any other time. 

Dr. LUBIN. What is the difference between the two charts' When 
you talk about size of farm enterprise are you talking in acreage or 
values! 

Dr. JOHNSON. In acreage and numbers in terms of acreage in crops 
and numbers of livestock. In the last c~art we are talking in terms 
of bushels of wheat, pounds of cotton, pounds of butter, and so on. 

Dr. LUBIN. In other words, you are getting a larger yield per 
acre' 

Dr. JOHNSON. We are getting a larger yield I?er acre, especially in 
recent years. The corn crops have been very high in yield per acre, 
the cotton crop has been high in yield per acre. 
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Dr. LUBIN. Which then would be the better measure of produc

tivity' I noticed in your earning charts you talked in terms of the 
number of hours per acre. I take it that would cover the preceding 
chart, namely the relation of employment in agriculture to the size 
of the agricultural enterprise. Wouldn't the former. ~hart be the 
better index of what has actually happened to productiVIty' 

Dr. JOHNSON. The acreage chart' 
Dr. LUBIN. Yes the acreage and numbers. 
Dr. JOHNSON. Of course, production varies more from year to 

yeal'-that is especially true of crop~than does acreage, and there
fore the acreage measure is a more stable measure. I should say 
that we need both in order to get the picture. 

Dr. LUBIN. I mean, in one case, you are dealing with a fortuitous 
element. If you haven't got a rain and good weather conditions, you 
get a big crop and get more off that acre than you otherwise wouldJ but in the preceding chart, you are dealing WIth the actual size ot 
the enterprIse, the number of acres taken care of and number of 
livestock taken care of. 

Isn't that really the best measure of what the productivity of labor 
is' If, by the use of better fertilizer, you get more of that produc
tion, that isn't attributable to the workers or--

Dr. JOHNSON. My reply would be that it is a more stable measure, 
but that we do need to look at this other measure, too, because there 
has been an increase in yields per acre and output per man-hour. 

Dr. LUBIN. Isn't it rather significan!i however, and your preceding 
chart shows an actual decline m the emciency of labor on farms, and 
as a matter of fact, for the year, the last year on your chart, which 
I think is 1939, we are way below--

Dr. JOHNSON (interposing). It is 1938. 
Dr. LUBIN. We are way below any point since 1914. 
Dr. JOHNSON. Yes, because of the drought influence, and in small 

part because of acreage adjustment Jlrograms. 
Dr. LUBIN. But if you take that whole period, however, let's take 

the peak of 1930 and 1931, you were slightly above where you were 
in 1918-hardly any above. 

Dr. JOHNSON. Yes. 
Dr. LUBIN. So that in terms of the amount of territory covered, 

as it were, and livestock taken care of, there has been relatively little 
inc""ase smce the war years in the efficiency of labor on farms, as 
measured by the size of the enterprise handled per worker. 

Dr. BEAN. I think you need to take into account the size of enter
prise as it would have been if you had not had adjustment programs 
m effect, do you not' 

Dr. JOHNSON. Yes; and also the drought. 
Dr. LUBIN. That would apply to any economic activity, the pro

duction policy of a given industry-in other words, the pohcy of some 
industries of cutting down on production when prices fall. 

Dr. BEAN. If you put it on production per factory and if you 
defined the industrial plant in terms of the number of factories in
volved, and you put two out of use because of a depression, I think 
you might have the same sort of showing you have here. 

Dr. ANDEBSON. If in the previous charts you used a bushel, or pro
duction, basis, instead of an acre basis, you got an accentuated pie-
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ture, didn't you I You got JI.ll increased productivity which corre
sponded to the last presentation you have made. 

Dr. JOHNBON. That is correct. In any area where the yield per 
acre grows during the period that will be true. 

Dr. ANDERBON. Is it possible to distinguish between the effects 
upon productivity of these natural factors of climate and weather 
conditIOns, man's increased productivity due to mechanization I 

Dr. JOHNSON. Well, it is very difficult to isolate the effect of the 
two. 

Dr. ANDERBON. In other words, both are included in this chart. 
Dr. JOHNSON. That is correct, because even the acreage harvested 

was reduced on account of the drought. 

PROBPECl'8 FOR INCREASED EMPLOYKENT 

Dr. ANDERBON. Granted this increased productivity per worker em
ployed, and the absorptive powers of the market which I presume 
will be discussed, do you expect an increased or decreased number of 
workers on the farm i 

Dr. JOHNSON. I think the evidence points toward a decrease. 
Dr. ANDERBON. Do you attribute much of that to the technological 

change which has occurred! . 
Dr. JOHNSON. Yes; I would say quite a little. The evidence as 

we have had it presented by types of farms, on the wheat farms, and 
the amount of labor used ill wheat production in the different 
areas---

Dr. ANDERSON (interposing). In other words, a summary chart 
such as Exhibit No. 2660 conceals very important and vital infor
mation concerning productivity increases i 

Dr. JOHNSON. Well, I wouldn't say that it conceals--
Dr. ANDERSON (interposing). Fails to reveal, let's put it. 
Dr. JOHNBON (continuing). Productivity increases. I would say 

that it fails to differentiate between increases in productivity per 
worker due to technological developments, and increases due to other 
eauses. 

Dr. ANDERSON. And it fails, of course, to distinguish vital move
ments and changes that might be occurring in such a crop, for ex
ample, as corn or cotton, or has occurred in wheat i 

Dr. JOHNBON. Yes. 
Dr. ANDERBON. And it would also fail to distinguish such differ

ences by geographical areas, and the impact of such changes on par
ticular localities! 

Dr. JOHNBON. Right. 
Dr. ANDERSON. It won't tell us the story of the depressed condition 

of the Dakotas, for example i 
Dr. JOHNSON. No. 
Table I, the next exhibit here, has already been discussed by Mr. 

Holcomb, so we will pass over it. 
Dr. ANDERBON. Is that already in the record i 
Dr. JOHNBON. It is already ill the record in Mr. Holcomb's testi

mony, for a longer period. 
The next chart begins the last phase of the testimony and per

centage. 
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Dr. ANOEBSON. Combined investment in work stock, machinery, and 

mechanical power on farms operated with horses and tractors. 
(The chart referred to was marked "Exhibit No. 2662" and appears 

below.) . 
EXHIBIT No. 2662 

[Submitted by the Boreau of Agrlcultural Economics, Department of Agrleultnre] 

COMBINED INVESTMENT IN WORK STOCK. MACHINERY AND MECHANICAL 
POWER ON FARMS OPERATED WITH HORSES AND TRACTORS 

DOLLARS 
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CORN ~E:~ FARM • ___ { 1.640 ~mf:l9.iirl;~!l!lI 
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SMALL GRAIN __ _ 

DOLLARS (HUNDREDS) 
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SOUTH DAKOTA 12.109 

360 CROP ACRES t~~~~12E~~~ 2.343 
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C~~~~S~~:~~!~:N {4.920 
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EFFECT OF :MECHANIZATION ON INVESTMENT 

Dr. JOHNSON. This phase of the testimony is concel'ned with the 
effect of mechanization on investment in the farm business, largely, of 
course, in the part of investment represented by machinery and me
chanical power, and different both in the amount and the nature of the 
opera~ing expenses that result. We have taken here again some typical 
sItuatIons. 

The first is an Iowa Corn Belt farm of 160 crop acres, on April 191 1937. The equipment investment on farms using horses for power ana 
horse equipment (which includes work stock) is less than for the Corn 
Belt farms of the same size that used tractor power and tractor equip
ment. It should be said, however, that those farms actually had more 
equipment. In other words, when they bought a tractor, they bought 
a combine, perhaps, to go with it, or a corn pIcker, so that they actually 
had more equipment, and part of the increased investment in equip
ment made It possible for them to reduce the amount of the contract 
work or hired labor on that farm, such, for instance, as threshin~ .. 

Acting Chairman WILLIAMS. Does your term "traitor" there mclude 
the investment of all the equipment that goes with it, or just confined to 
the tractor alone' 

Dr. JOHNSON. No, no. 
Acting Chairman WILLIAMS. It includes all the equipment to go 

with itf 
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Dr. JOHNSON. It includes all the equipment to go with it, with its 
present value of wo.rk stock, machinery, and mechanical power on those 
farms. . 

Acting Chairman WILLIAMs. It is contrasting horsepower formerly 
used on the farm with the mechanized farming of the present. 

Dr. JOHNSON. It is contrasting the farms of that same size that used 
horses in 1937, and had horse equipment with the farms that used 
tractors and had tractor equipment, as of the same date, the same sized 
farm. 

Acting Chairman WILLIAMs. Do you mean, now, that is the invest
ment in the animals, in the one case, and in machines in the other' 

Dr. JOHNSON. It is the total value on both kinds of farms. It is the 
total present value of horses, if they had them, and most of them do, 
you see, even though they have tractors-horses, tractors, and other 
machinery. 

Mr. PIl<E. There would be different types of plows say, if you had 
horses, and if you had tractors i 

Dr. JOHNSON. That is right; yes. 
The next situation, then is on small grain farms. We had to go 

back to 1931 for a comparable situation; that is; where we could com
pare horses with tractors in a small-grain area, Ilecause mechanization 
IS just about complete in the wheat-producing areas. We took there a 
comparison for South Dakota 360 crop acres, and again you will 
notice that the tractor-operated farms had a larger present value of 
investment in their work stock, machinery, and mechanical power than 
did the horse-operated farms. 

You will find a little different situation on a Mississippi Delta cotton 
plantation. This represents a fairly large husiness, of course-750 
acres-and the data are for 1937. When you take the present value of 
work stock, machinery, and mechanical power on such a plantation, 
you will find .that the mules represent a very important part of the 
mvestment and that therefore the actual present value of that part of 
the plantation investment represented by those items is larger on mule
operated farms than it is on the tractor-operated farms. 

Mr. Pnm Would it be fair to ~ess that in general the differential 
in investment against this mechamzed farm increases as the size of the 
farm decreases i In other words, with the small farm, your added 
acre, let's say, would be rather larger than if you could spht it--

Dr. JOHNSON. I didn't have any evidence ieadily available; but my 
own judgment is that on a smaller cotton farm you would have a 
larger investment resulting from the use of tractor power. 

Mr. PIl<E. You probably won't· be able to make as full use of your 
mechanization on a small farm. 

Dr. JOHNSON. That is correct. I might add another statement to 
that, and that is that on a good many farms and in a good many types 
of farming areas, and on a good many different kindS of farms, when 
you add a tractor, and when you substitute a tractor for horsepower 
and the complementary equipment that goes with the tractor, you have 
capacity for operating a. larger acreage than you had before. Conse
quently, there is a constsnt pressure because of unused capacity for 
a.ttempting to increase the number of acreas operated per farm . 

. Dr. ANDERsoN. These displays are made up on the basis of actual 
farms that were in operation on the dates mentioned , 

Dr. JOHNSON. Oh, yes. 
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Dr. ANnERBON. In the same area, and covering how many farms, say, 

in the Iowa Corn Belt farm under review here Y 
Dr. JOHNSON. I cannot answer that. Can you, Mr. IDfer-how 

many farms are covered! . 
Mr . .KiFER. I can't tell you exactly how many farms there were of 

this particular size, but I think it was something like 56 or 60. 
Ur. ANDERBON. So that you take it to be typical of what occurred I 
Mr • .KiFER. I think the sample was large enough so that the aver

age was reasonably stable. The group of South Dakota farms in
cluded a few more than 100. 

Dr. ANDERBON. Do you comment on the substantially larger mar
gin of difference there between tractor-operated farms and horse
operated farms in the Corn Belt as compared with the other two, 
the difference in cost being, say, five-hundred-odd dollars! 

Dr. JOHNSON. Yes. 
Well, I would expect that the relationship would be in that direc

tion. I would not make a great I!oint of any wide disparity. 
The next exhibit is a table showmg comparative costs in operating 

a 320-acre wheat farm witli horses and with tractors. 
(The table referred to was marked "Exhibit No. 2663" and is in

cluded in the appendix on p. 17444.) 
Dr. JOHNSON. This shows the operating expenses in terms of cash 

outlay, broken down by direct crop expense and other expense, ma
chinery, replacement, the total charges, and receipts, and the differ
ence lletween the cash farm receipts and expenses, including ma
chinery replacement. 

Hired labor expense is reduced materially. The threshing expense 
disappears, but there is an increased expense for machinery, reI!airs, 
fuel, and oil Total cash expense increased somewhat; machmery 
replacement, depreciation charge on machinery considerably in
creased. 

There is an increase of income from wheat because more wheat 
is produced. 

The difference between cash receipts and the expense is indicated 
as approximately the same, so that one offsets the other. A higher 
investment in equipment is shown. 

That doesn't qUIte tell the full story, because the significant dif
ference to the wheat farmer is that the expense for operating and 
replacing equipment is no longer a variable cost, varyin~ directly 
WIth his production, and consequently with his income. The neces
sity for meeting these payments in years when incomes are low, 
because of low prices or drought, has added to the agricultural dis
tress in drought areas. I mentioned a moment ago that, of course, 
when this change takes place on a half section farm of this size, 
there is some unused capacity, so that in good years this farmer 
will have that inducement for renting or purchasing additional land, 
and increasing the size of his business, which in good crop and price 
years would be profitable for him. . 

OOlllPAIlATIVE COSTS OF OPERATION 

Dr. JOHNSON. The next table shows the comparative cost of op
erating a 200-acre Corn Belt farm with horses and horse equipment 
as compared with tractor and tractor equipment. 
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(The table referred to was marked "Exhibit No. 2664" and is in
cluded in the appendix on p. 17445.) 

Dr. JOHNSON. We find here a.pproxima.tely the sa.me changes in 
expenses; a. decrease in direct crop expense, a. decrease in hired Ia.bor, 
an increase in expense for opera.ting equipment, an increase in ma.
chinery replacement expense, and some increase in receipts, so tha.t 
there IS a. slight increase in the difference between receipts and ex
penses, and a small increase in investment in equipment and hGrses. 

The next table shows the compara.tive expenses Gf operating planta
tions in the Mississippi Delta situatiGn, with croppers and mules, with 
wage hands and mules, and with wage hands and tractors. 

(The table referred to was marked "Exhibit No. 2665" and is in
cluded in the appendix on p. 17445.) 

Dr. JOHNSON. The first column shows the cash outlay and the de
preciation for work stock and equipment, and the net mcome to the 
plantation for the investment in the business as well as for labor and 
management. The first column shows figures for operation with crop
per labor and mules, the second column with hired labor ra.ther than 
cropper labor, but opera.ting with mule equipment, and the third col
umn with hired labor and tra.ctor power. 

Now, fGr the situation that prevailed in 1938, with the prices that 
prevailed at that time, a very considera.bl:y higher net incGme to the 
plantatiGn WGuld result from opera.ting WIth hired labor and tra.ctor 
power. More cotton could be produced\ by the way. There would 
be a reduced number of families on the plantation. That cGmpa.rison 
is fGr a. situation with a picking charge a.t 90 cents per lOO pGunds of 
seed·cotton, and other labor at $1 a day. 

The last table compares the net plantatiGn income under two. dif
ferent systems with different {'rices Gf CGtton and different wage 
rates. The first cGmparison, WIth cotton lint selling fGr 12 cents a 
PGund, labor $1 a day, and the yields as above, 350 pounds of lint 
per acre, shGWS a very considera.ble advantage of opera.ting with 
w"oae hands and tractors. When labor is raised to. $1.50 a day, with 
the price of cotton remaining the sa.me, that advantage Gf Gpera.ting 
with wage hands and tractors is very much reduced: With cottGn 
down to 6 cents a PGund and labor $1 a day, a plantatiGn Gpera.tor 
would lose less money by Gpera.ting with cropper labor and mule 
power than he would by opera.ting with wage hands and tractor power. 
If labor were 50 cents a day, the situatiGn would" be reversed, and 
it WGuld pay him to shift to wage hands and tra.ctors. 

(The table referred to was marked "Exhibit No.. 2666" and is in
cluded in the appendix on p. 17446.) 

Dr. AlmERsoN. Mr. Chairman, might we break for lunch and come 
back! " 

Acting Chairman WILLIAKs. I suppose YGU have concluded with 
Dr. Johnson. We appreciate your ststement. 

The cGmmittee will be in recess until 2: 30. 
(Whereupon, at 12: 50 p. m., a recess was taken until 2: 30 p. m. Gf 

the sa.me day.) 
AFTERNOON SESSION 

The hearing was resumed at 2: 45 o'clock, upon the expira.tiGn of 
the recess, SenatGr O'MahGney. the chairman, presiding. 
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The CHAIRMAN. The committee will please come ro order. 
Dr. ANDERSON. Mr. Chairman, we are proceeding with the remain

der of the testimony from the Department of AgrIculture experts. 
We have composed them into a. I?anel for this purpose, each giving 

his testimony wIth as few interrul?tlons as possible, and they are going 
ro remain thereafter for questiomng on the entire day's testimony. 

There o.re two witnesses this o.fternoon, Mr. Louis Beo.n and Mr. 
Norman J. Wall. Mr. Wo.ll will proceed next. He is head of the 
Division of Agricultural Finance of the Bureau of Agricultura.l 
Economics of the Department. 

The CHAIRMAN. Mr. Wall has o.ppeared before us before. You mo.y 
proceed. 

TESTIMONY OF NORMAN 1. WALL, DIVISION OF AGRICULTURAL 
FINANCE, BUREAU OF AGRICULTURAL ECONOMICS, DEPART
MENT OF AGRICULTURE, WASHmGTON, D. C. 

Mr. WALL. During the forenoon you listened ro the exposition 
which showed the great increa.se in productivity in agriculture. Dur
ing this same time there was also a. very ro.pid rise in farm-land 
values, which was the basis for a. large mcrea.se in farm·mortgage 
indebtedness. 

The CHAIRMAN. Would you mind summo.rizing for me, beca.use I 
was absent attending the Committee 011 Appropriations thIS morning, 
the story of the increa.sed productivity of agrIculture ¥ 

Mr. WALL. I am sorry, Senator, but I was o.lso absent. 
The CHAIlIlIIAN. Well, then I will read the record. 
Mr. WALL. This chart shows that there has been a very substsntio.l 

increase in farm-mortgage indebtedness from 19lO to about 19M. 
(The cho.rt referred ro was mo.rked "Exhibit No. 2667" and o.ppears 

below.) 
EXHIBIT No. 2667 

[Submitted by the Bureau ot AgrIcultural Economics, DeJlllrtment of Agriculture] 

TOTAL FARM MORTGAGE DEBT AND RATIO OF DEBT TO VALUE OF 
FARM REAL ESTATE. UNITED STATES. 1910·39 
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Mr. WALL. Farm-land values, however, rose more rapidly and as 
as consequence the ratio of debt to value did not show as large an 
increase In the total farm-mortgage debt in the 1920's. However, the 
situation was reversed; as you will note that total farm-mortgage 
debt continued to decline, but the ratio of debt values stayed at prac
tically a constant value during the period. Farm-land values also 
declined. 

You will note the high peak in the ratio of debt to value in 1933, at 
which point it amounted to 28 percent of the total value of farms, and 
since that time, it has been reduced to about the level of the twenties. 

Representative WILLIAMS. You are talking now about the entire 
farm values, as compared with the entire farm-mortgage indebted
ness; is that true 9 

Mr. WALL. That is right. 
Representative WILLIAMS. Are you going to show later on, or have 

yOU the figures there, to show the relation of the farm debt to the 
farms upon which the debt is placed 9 

Mr. WALL. We do have some information on that, showing the 
ratio of debt to value, which I can supply for the record) if you wish. 
Of course, it is much higher on the mortgaged farms. About 34 per
cent of all farms are mortgaged, so you can see that the ratio of debt 
to value on the mortgaged farm would be substantially higher. . 

Representative WILLIAMs. Oh, yes, undoubtedly. I was just won
dering about what that was, whether it was 65 or 80 percent! 

Mr. WALL. Well, I would judge, just offhand, that it might run 
around 50 percent. 

The CHAIRHAN. Now, to explain this chart, which I understand 
you want to admit to the record 9 

Mr. WALL. Yes, sir. 

FARM INDEBTEDNESS AND FARM VALUES 

The CHAIRMAN. It l"epresents, in a solid line, the curve of the farm
mortgage debt of the United States from 1910 to the present time, in 
terms of dollars. 

Mr. WALL. That is correct. 
The CBAmMAN. And in the dotted line, it represents the ratio of 

debt to the value of the farm property mortgaged, in terms of 
percentage. 

Mr. WALL. The value of all farms: including those not mortgaged. 
The CHAIRMAN. All right. The cnart represents the ratio of the 

entire mortgage_ debt to all of the farms in the United States. 
Mr. WALL. That is correct, Senator. 
The CHAIRMAN. In terms of percentages! 
Mr. WALL. That is correct. 
The CHAIRMAN. The dollar scale appearing at the left-hand side 

and the percentage on the right-hand SIde. 
Mr. WALL. That is correct. 
The CHAIRMAN. So that it would appear that in 1915, when the farm 

mort~age debt amounted to about $5,000,000,000, that debt was ap
proxunately 12¥2 percent of the value of all the farms in the United 
States; is that correct! 

Mr. WALL. That is true . . , .. 
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The CHAIRMAN. In 1930 the farm debt amounted to almost $10,000,-

000,000, and the percentage had risen to 20 percent ¥ 
Mr. WALL. That is correct. 
The CHA1JlHAN. Then there was a very sharp rise between 1930 and 

1934 of the ratio of debt to value i . 
Mr. WALL. From 1930 to 1933. 
The CHA1JlHAN. In 1931 or 1932, the ratio for the first time went 

above 21 or 22 percent. 
Mr. WALL. Yes. 
The CHA1JlHAN. And it is now back to abont 20 percent' 
Mr. WALL. That is correct. 
The CHAIRMAN. That shows a trend of reduction of the farm mort

gage debt at the present time and likewise of the ratio. 
Mr. WALL. And a lower ievel of land valnes as compared to the 

twenties. 
The CH,mY'N. There is nothing on this chart to indicate any lower 

level of land values, is there' 
Mr. WALL. "Exhibit No. 2668" is a short table showing the mort

gage debt, the value of farm real estate, and ratio of debt to value. 
In 1935 the value of all farm real estate was about $35,000,000,000, 
which is lower than at any time during the twenties. 

(The table referred to was marked "Exhibit No. 2668" and is in
cluded in the appendix on p.17446.) 

The CHA1JlHAN. Yes; but in 1933 the value of farm real estate was 
only $30,724,000,000. 

Mr. WALL. That is correct. 
The CBAIRHAN. Which was far lower than it was in 1910. 
Mr. WALL. Yas, sir. . 
The CHAIRMAN. And it has been increasing since that time' 
Mr. WALL. That is right. 
The CHAIRMAN. Now, what have you to say about the future as indi

cated by these trends i 
Mr. WALL. It is probable that the total farm mortgage debt will 

not decline much further, assuming that we have a reasonable pros
perity in agriculture. In other words, we would rather look for an 
mcrease in farm mortgage debt as the acquired farms of leading lend
ing agencies are sold back to farm operators. 

The CHAIRMAN. You think we can make that assumption' 
Mr. WALL. Well--
The CHA1JlHAN. Of a reasonable prosperity in agriculture' 
Mr. WALL. That is up to Con:vess. LLaughter.J 
The CHA1JlHAN. Oh, I wish It were. [Laughter.' It would be 

settled tomorrow. Don't you _agree with me on that, Congressman i 
Representative WlLLIAMs. Yes; but I won't say what I think. 

would like to say it off the record. [Laughter.] 
Let me aSkJou a question in connection with this. There ha!. 

been an actu reduction in the farm indebtedness from about 
$11,000,000,000 to $7,000,000,000. ' 

Mr. WAIL. That is right. 
Representative WILLIAHS. Along what line has that been' Has 

that been the result of foreclosures, scaling down of the indebted
ness between the mortgagor and mortgagee or simply the paying off 
of the indebtedness' 
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Mr. WALL. I think it represents a combination of all those factors. 
Representative WlLLIAMs. What has been the main factorl 
Mr. WALL. In the period from 1930 to about 1934 I think perhaps 

the major factor was the liquidation of debt through foreclosure and 
assignment, yet we find from our studies that in certain areas where 
income has been fairly favorable there is a fairly sizeable amount of 
loans liquidated through payments. There is another factor of 
increased debt put on for one cause or another, so that you have a 
combination of several factors there. Of course, debt adjustment 
was another factor, particularly during the period of commercial 
financing of the Farm Credit Administration, but I would judge 
that if you were going to single out anyone single factor, it prob
ably would have been foreclosure. 

Representative WILLIAJ(s. Have you those separate figures, the 
figures which would indicate the extent which each of these factors 
played in that farm-mortgage reduction I 

Mr. WALL. It would be difficult to give you exact figures because 
there are so many outstanding factors. We could put into the record 
some indications of the diHerent factors, such as foreclosures and 
new loans closed, which would tend to give you a fair picture of the 
situation. We do come to some material later on in the exhibit that 
does have some bearing upon that. 

The next table shows a break-down of the total farm-mortgage 
indebtedness by geographic divisions. 

(The table referred to was marked "Exhibit No. 2669" and is 
included in the appendix on p. 17447.) 

Mr. WALL. I thmk the most signilicant thing the table brings out 
is the change in the importance of the West and the South during 
the 30-year period. The North Atlantic States accounted for roughly 
11 percent of the entire farm-mortgage .debt in 1910, as compared 
with 8 percent in 1939. On the other hand, the Southern States. 
which accounted for only 16 percent of the total in 1910, now 
account for about 22 percent of the total. The Western States now 
account for about 17 percent, as compared with 8 percent in 1910. 

The CHAIRMAN. This is the table representing the estimated 
amount of farm-mortgage loans outstanding by geographic divisions. 

Mr. WALL. It is merelv a break-down of the heavy black line 
which you see on the chart before you! 

The CHAIRMAN. How were these figures obtained I 
Mr. WALL. The estimates of farm-mortgage indebtednt'SS are based 

upon the data for the known sources, that is for the Federal land 
banks, life-insurance companies, commercial banks, and State credit 
agencies, and in addition to that a W. P. A. study was conducted in 
which data were obtained on farm mortgages filed and recorded in 
the several hundred agricultural counties and these were used to 
estimate the loans other than those of the \o;own ~""ncies. Then in 
each census period, the Census Bureau obtained a ngure on the total 
amount of debt on owner-operated farms, and on the basis of this 
information and special surveys we develop estimates for debt on 
part-owned farms and on tenant farms. so that the other data are 
linked to the census dates as bench marks. 

18ee "Bxhlblt No. 2667:' supra. p. 169ft3. 
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The CHAmMAN. What is the significance of this division into 

regions i Is there very much significance in the table without figures 
to accompany this table indicatmg the value of farm lands in those 
same areas j . 

Mr. WALL. I think that is a very good point, Senator. I have 
right before me a chart which we do not include in the exhibit which 
shows that the rise in land values in the five divisions, Mountain 
States, Pacific States, South Atlantic, East South Central, and West 
South Central States, has been much more rapid than in other sec
tions of the country or for the United States as a whole, and that 
in part explains why there has heen a more rapid increase in mort
gage debt in thess geographic divisions. These are the sections of 
the country which have been developed very rapidly during the last 
three decaaes, and as a consequence have provided a greater amount 
of security for obtaining loans. 

The CHAmMAN. So that increasing debt in a particular region 
might only be an indication of increasmg values. 

Mr. WALl,.. Increasing development of that particular area. 

FARM OWNERSHIP AND OPERATION 

Mr. WALL. The next chart deals with the percentage_ of the value 
of farm real estate belonging to the farm operator, United States, 
for census years 1890-1935, and by States, 1930 and 1935. 

(The chart referred to was marked "Exhibit No. 2670" and appears 
on p. 16968. The statistical data on which this chart is based are 
included in the appendix on p. -.) 

Mr. WALL. You will note at the top of this chart several black 
bars, which indicate the percentage of the value of farm real estate 
belonging to the farm operator, and there has been a very significant 
trend in this series from 1890 to 1935. In the earlier period, the 
equity of the farm operators in their real estate was 59 percent of 
the total value of that farm real estate, while.in 1935 it represented 
onl:)' 39 percent. In the two maps you will note the differences by 
individual States from 1930 to 1935, and during this period there was 
also a decrease in the equity from about 41 to 39 percent. This de
crease occurred in practically every State. Only about six' States 
showed slight increases. The decrease in equities during the 5-year 
period were particularly marked in some of the Mid-West States, 
where there had been a high ratio of debt to value, and a sharp drop 
in farm income caused a very large number of farms to come under 
foreclosure. 

Mr. O'CoNNELL. When you refer to the equity of this group, do 
you mean the percentage of the total of farm property that is at 
present owned by the farm operators, or do you mean the equity of 
mdividual farmers as against the value of the property j 

Mr. WALL. This refers to the total value of farm real estate, and 
refers only to the e<J.uity of owners. 'In other words, it excludes the 
mortg,,~ debt. It IS the equity of owners, compared to the total 
value ot farm real estate. 

The next table shows .. breakdown. 
(The table referred to was marked "Exhibit No. 2671" and is in

cluded in the appendix on p. 17448.) 
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EXHIBIT No. 2670 
(Submitted by the BUreau 01' Agricultural Economlc., Department of Agriculture) 

PERCENTAGE OF THE VALUE OF FARM REAL ESTATE BELONGING TO THE 
FARM OPERATOR. UNITED STATES. FOR CENSUS YEARS 1890·1935. 

AND BY STATES. 1930 AND 1935 
PERCENT r-----------------------------------------------------------, 
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Dr. LUBIN. Do you mean the figures for 1930 and '35 refer to 

the value existing in those years of all farm real estate that is owned, 
or do you use a fixed base for both periods' . . 

Mr. WALL. It refers to the 'value of farms ID each of those penods. 
Dr. LUBIN. So despite the fact that the values in these farms went· 

down, t.he equities went down as well. 
Mr. WALL. More rapidly. 
If there are no further ~uestions on that particular chart, we will 

turn to the table entitled Total farm mortgage debt and amounts 
held by principal lender groups, January 1 1910-39. 

(The table referred to was marked "E;tibit No. 2672" and is in
cluded in the appendix on p. 17449.) 

Mr. WALL. I think the chief siguificance of this table is to indicate 
that there has been a rapid shift of the mortgage indebtedness into the 
hands of the centralized lending agencies and out of the hands of 
individual investors. 

(Representative Williams assumed the chair.) 
Mr. WALL. For instance, on January 1, 1939, the land banks and 

the Land Bank Commissioner, life insurance companies, and commer
cial banks held about 60 percent of the entire farm mortgage debt. 
Individuals and others held about 40 percent of the total, as compared 
with 75 percent in 1910. A large part of this shift to the centralized 
lending agencies of course, represents the substantial increase in the 
holdings of the Federal land banks and Land Bank Commissioner as 
a result of the emergency refinancing prog;.'am following 1933 and 
1934. Life insurance companies have reduced their outstanding loans 
by more than one-half in the past 10 years; commercial banKS have 
shown a very substantial reduction, and the joint stock land banks, 
which are now in liquidation, of course, have shown the greatest de-
crease of any of these groups. --

The picture of the indebtedness situation of the American farmer, 
however, is incomplete if we consider solely the farm mortgage in
debtedness, as in addition to such debts he also borrows various 
amounts from commercial banks, government sponsored agencies, in
dividuals, and others. 

The next chart which you see before you, "Short-Term Loans to 
Farmers Held by Commercial Banks and Federal Agencies, Com
pared with Index of Prices Received by Farmers," will give you a 
picture of the changes that have .occurred in non-real estate debt of 
farmers. 

(The chart referred to was marked "Exhibit No. 2673" and appears 
on p. 16970.) 

Mr. WALL. There has been an even more drastic reduction in per
sonal and collateral loans to farmers held by commercial banks than 
there has been in the farm mortgage indebtedness. On December 31, 
1920, commercial banks held commercial and collateral loans to farm
ers in the amount of about $3,870,000,000. By the end of 1936 this 
had been reduced to about $593,000,000, and since that time there has 
been an increase of about 100 percent) but this has represented largely 
commodity loans under the Commodity Credit Corporation loan pro
gram. The loans from federally sI?onsored agencies of the character 
similar to those made by commercIal banks, which are indicated in 
the chart as of bankable quality, now amount to about $195,000,000, 

124491-fl-pt. 80-.10 
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or roughly about one-fifth of the loans held by commercial banks. 
This type of loan has not increased materially since 1934. The big
gest increase was in 1931-32, when the regional Agricultural Credit 
Corporations were establishea to cope with the emergency that existed 
in agricultural areas at that time. There has been, however, a very 
substantial increase in another type of loan made by Federal agencies, 
and that is represented primarily by emergency crop and feed loans, 
rehabilitation loans, and loans made to staliilize the prices of agricul
tural commodities, the latter under the Commodity Credit Corpora
tion loan program. 

EXBDJ!T No. 2673 

[Submitted by the Bureau or Agricultural Economlca, Department or Agriculture} 

SHORT-TERM LOANS TO FARMERS HELD BY COMMERCIAL BANKS 
AND FEDERAL AGENCIES. COMPARED WITH INDEX OF 

PRICES RECEIVED BY FARMERS 
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We might make a rough estimate of the total indebtedness of Amer
ican agriculture, which would be roughly about $10,000,000,000, repre
senting about $7,000,000,000 of farm mortgage indebtedness, about $2,-
0001000,000 of short-term loans obtained from commercial banks and 
Feaerally-sponsored agencies, and the balance of roughly 1,000,000,-
000 representing loans obtained from individuals, amounts owed to 
merchants and dealers, and so forth. 

You will note that we have charted the index of prices received 
by farmers along with the data for the short-term loans, and it will 
be noted that as prices rise there is a general tendency for the 
volume of agricultural loans of this character to expand, and con
versely, when prices decline, there is a consequent reduction in the 
volume of that type of loan. 

Changes in farm income naturally result in a change of the value 
of the collateral that the farmer has to offer in obtaining credit, 
and also influence his ability to repay advances already obtained. 
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Dr. LtmIN. Mr. Wall, do these figures include short-term loans 

in the sense that they ~sent debts of farmers for purchases of 
equipment, in other wo if the financing is done by the selling 
agency rather than the b i 

Mr. WALL. No; they would not, these are direct loans to farmers. 
If the advance were finanoed through, say, an implement manufac
turer who, in turn, obtained credit from a commercial bank, that 
would not be in these figures, but would be in this rough catchall 
figure of $1,000,000,000, that I mentioned a moment ago. 
Actin~ Chairman WILLIAlIIs. What, taking the entire farm indebt

edness, IS the indebtedness of the farmers at the present time, com
pared with what it was at the peak, its highest point i 

Mr. WALL. Well, I would say about $15,000,000,000, compared with 
$10,000,000,000. It was up around $15,000,000,000 in the very early 
twenties. Then, as the mortgage indebtedness increased following 
1920, there was some refinancing of short-term loans whiclI didn't 
represent an increase in the total debt but merely resulted in a shift 
from the short-term category to the long-term category. 

That likewise occurred to some extent following 1933; the increase 
in loans, we will say, of the Farm Credit Administration represented 
a refinancing of a considerable amount of short-term indebtedness. 

Acting Chairman W ILLlAMS. There has been, roughly, then, a de
crease of $5,000,000,000 in farm indebtedness. 

Mr. WALL. Yes; as a rough figure. 
Acting Chairman WILLIAlIIs. What about the rate of interest during 

that same period of time Y How does the entire interest load which 
he carries now compare with what it did at that time' 

Mr. WALL. Well, I have with me material on the total farm mort
gage interest payments. I do not have immediately available the inter
est payments on the short-term indebtedness. . In 1922 total interest 
charges on the farm mortgage indebtedness amounted to about $680,-
000,000, and in 1938 that had been reduced to about $357,000,000. That 
represents, of course, a substantial reduction in the mortgage debt, but 
also some decrease in the rate of interest. 

FARM INTEIIEST RATES 

Mr. WALL. For instance, the average rate of interest I?aid on out
standing farm mortgages in 1923 was 6.35 percent, and m 1939 that 
had decreased to 4.99, or about 5 percent. There has also been a re
duction in interest rates and short-term indebtedness to the increasin~ 
proportion of short-term indebtedness held hy Federal agencies, ot 
course, reduces the average rate in all outstanding short-term indebt
edness, and we know from fragmentary data that commercial banks 
have also reduced quite sharply, particularly in some areas, the 
interest rates that they charge farmers on personal collateral security. 

Acting Chairman WILLlAMs. It would appear from that that the 
interest load today was perhaps not over half what it was in the early 
twenties. 

Mr. WALL. Well, the relation of farm mortgage interest payments 
to farm income is about the same now as it was in the pre-war period, 
1909 to 1914. The next table shows total farm real-estate taxes and 
farm-mortgage interest payable, and the percentage they form of cash 
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farm income. In 1938 the tqtal of both taxes and interest charges 
represented about 9.5 percent as compared with 6.4 percent in 1910, 
but that increase in 'percentage is accounted for largely by an increase 
in farm taxes in relation to farm income. 

(The table referred to was marked "Exhibit No. 2674" and is 
included in the appendix on p. 17450.) 

Dr. LUBIN. Mr. Wall, in your previous charts you have an item 
called "Loans of bankable quality held by Federal agencies." You men
tioned emergency legislation in the early thirties. Are there any Gov
ernment sources to which a farmer can go for a so-called commercial 
loan of a bankable quality that will make loans today ~ 

Mr. WALL. Yes, mdeed. There are something over 500 production 
credit associations located throughout the Umted States, in which 
farmers can obtain credit on good collateral at interest rates around 
412 percent per annum. These production credit associations cover 
the entire United States. 

Dr. LUBIN. Evidently the number of loans they have been making 
since the value of loans has not been increasing, judging by these 
borrowers, but has held more or less the same since 1936 i 

Mr. WALL. That is just about right. I have before me some figures 
here for December 1936, $172,000,000; and in 1938, $181,000,000;. in 
December 1939, $194,000,000. Of course, these are year-ilnd figures, at 
which time such loans are lower than they are in the middle of the 
year, which is the peak season for short-term advances. 

Dr. LUBIN. Does this mean that commercial banks are meeting their 
needs, so they don't have to have recourse to these commercial credit 
agencies! 

Mr. WALL. Well, there are a number of factors involved there. In 
some areas the commercial banks are giving very active competition in 
obtaining loans of this sort, so that these production credit associations 
have not shown as large an increase as they did in earlier years. On 
the other hand, there are certain areas, like the livestock areas, where 
the local institutions are not able to handle all the loan business, and 
in those areas the production credit associations have shown a very 
satisfactory business . 

. Dr. LUBIN. Are they incorporated 9 
Mr. WALL. Yes; each borrower must take stock in the amount of 

5 percent of his loan. 
Acting Chairman WILLIAM8. In that reSJ;>OOt they parallel exactly 

the Federal land-bank system! •. 
Mr. WALL. That is correct. 
Acting Chairman WILLlAlWI. And what about the rural rehabilitation 

program! 
Mr. WALL. Those are direct loans made by the Farm Security Ad

ministration to farmers who cannot qualify for credit from other 
agencies. 

Acting C'hairman WILLIAM8. That is an additional agency to make 
these nonbankable loans i 

Mr. WALL. That is rill'ht. 
The next table, which IS entitled "Number of Farms Changing Own

ership by Voluntary and Forced Sales, Per 1,000 of All Farms, by Geo
graphic Divisions, 1926-39," will have some bearing on the question 
which you raised earlier in connection with the factors that accounted 
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for the sharp reduction in mortgage indebtedness. The amount of 
forced sales rose rapidly after March 1931 and reached a peak during 
the year ended in March 1933, at which time they were about two and 
a half times the average prevailing during the 5-year period 1926 to 
1930. The portion of that that is just sales has been quite large in the 
West and North Central States, and this is accounted for by the larger 
percentage of farms mortgaged, together with the relatively high rates 
on the mortgage debts to land values in these particular areas before 
the depression set in. 

(The table referred to was marked "Exhibit No. 2675" and is in
cluded in the appendix on p.17451.) 

Mr. WALL. Now, if you want to see the result of all these develop
ments, you might turn to the following table, which shows farm real 
estate held by leading lending agencies. . 

(The table referred to was marked "Exhibit No. 2676" and is in
cluded in the appendix on p. 17451.) 

Mr. WALL. As a result of the depression and the large volume of 
forced sales, there has been a considerable shift in the ownership of 
farms from owners to the large lending agencies. 

At the beginning of 1939 a group of five of the most important lend
ing agencies beld acquired farms in an estimated investment of slightly 
over $1,000,000,000. This represents roughly around 28,000,000 acres. 
These holdings are largely conoentrated in the Midwest States, where 
land values were relatively higher in other sections of the country, and 
with, as I mentioned a moment ago, the ratio of debt to value and 
percentage of farms mortgaged were both quite high before the de
pression set in. 

Acting Chairman WILLUHlI. Are there any further questions! I 
think that is all; thank you. 

Dr. ANDEBSON. The next witness of the panel is Dr. Louis Bean. 
He has been previously sworn. 

TESTIMONY OF DB. LOUIS BEAll, ECONOMIST, BUREAU OF AGRI
CULTURAL ECONOMICS, DEPARTMENT OF AGRICULTURE, 
W ASBINGTON, D. C.-Resumed 

Dr. BEAN. I should like to begin, Mr. Chairman with the very last 
tabulation in that small document that was brought together. 

Acting Chairman WlLLIUf8. What is the title of it! 
Dr. BEAN. The title of that tabulation is "Gross income from farm 

production, expenditures for labor, and value of farm implements and 
machinery on farms, by types of farms, 1899 and 1929." 

(The table referred to was marked "Exhibit No. 2677" and is in
cluded in the appendix on p. 17452.) 

Dr. BEAN. The purpose of this table is to give a very general im
pression as to the relation between expenditures for labor and the 
expanded use of farm machinery during the period of 30 yea,rs, 1899 
to 1929, with the assumption that there will be a great deal more 
detailed information presented for the most recent decade. 

Another reason for presenting this table is that it gives information 
which has not been presented so far] on the relation of expenditures 
for labor and machinery, by types or farms. 
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The contrast is presented he~ in terms of the expenditures for labor 
as estimated or tabulated by the censuses in these 2 years, as percentages 
of IVOss value of production, sometimes called the gross income from 
agncultural production. 

Similarly, I have used the value of machinery on farms as re'ported 
by the Census, as a ratio to gross income, merely to get some indication 
of the changes in these two items as between t:)l'es of farms and over 
this 30-year period, not purporting to say that this represents the situa
tion of 1939 but merely to supply the committee with material for 
that 30-year period as a background for more recent data. As indi
cated by the testimony of this mormng, much more striking changes 
have taken place in the past few years than took place during the 
earlier 20 or 30 years. 

The gist of this tabulation, then, is that between 1899 and 1929, ex
penditures for farm labor as .. percentage of gross income declined 
from 9.7 percent to 8.7 percent. 

Dr. LUBIN. Does the series in the 1929 figure include the same things 
as the 1899 figure I They &re labeled differently, but taken as a whole, 
are they the same I 

Dr. BEAN. That is right. They are essentially the products of agri
culture, exclusive of products fed to livestock, sometimes defined.as 
the value of sales plus the vaJue of products consumed in the farm 
home. 

In that same interval, the ratio of farm machinery inventory to 
income increased from 20.2 percent to 30 percent. 

Dr. ANDEB80N. Your ratio for farm machinery is based on inven
tory' and total gross income' 

Dr. BEAN. That is right. 
Dr. ANnEBBON. Let me ask you, first, what does farm machinery 

include' 
Dr. BEAN. It includes all of the farm implements plus the motor 

equipment that farmers have bought during the past generation or 
so. In other words, you had, in 1899, farm implements and machinery 
exclusive of the motor equipment whiclI is now typical of farming. 

Dr. ANnEasoN. In other words, it would include automobiles' 
Dr. BEAN. Automobiles and tractors. 
Dr. ANDEaSON. And trucks! 
Dr. BEAN. That is right. 
Dr. ANDERSON. And would it include household machinery, sewing 

machines, and so on' . 
Dr. BEAN. No; this is ouly machinery on farms, for productive 

purposes. 
Dr. ANDEIISON. The ratio in 1899 was 20 and in 1929 it was 30. 

Do you have any break-down to indicate what would make the 
difference , 

Dr. BEAN. I will come to that a little later. We have some infor
mation on the relative increase in the purcha.ses and costs of motor 
equipment. 

Dr. ANDERSoN. But this is an inventory figure, and would not be 
taken to mean in any sense the proportion of an income that would 
be spent for machinery--

Dr. BEAN. Not directly, only as indicative of the, say, incidence 
of costs for machinery in relation to gross income. Insofar as 8 
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change in the value of inventories is representative of a change in 
depreciation costs. 

Dr. ANDEBSON. And we will discuss the detail of it later! 
Dr. BEAN. I will have a little more detail on that in another tabu

lation. 
If you will take the cash grain farms for that interval, we find 

that in 1899 the inventory figure increased from 21.8 percent to 46.7 
percent. That is the largest increase of any of the types of farms 
shown here. The proportion of income paId out for labor in this 
group of farms declined from 10 percent in 1899 to 8.3 percent in 
1929. In the case of cotton, the proportion going for wages was the 
same in 1929 as in 1899, namely, 5.9 percent; while the farm ma
chinery inventory figure rose from 10.4 to 16.4 percent. Sinrilar 
changes took place on dairy farms. There, wages took 13.3 percent 
in 1899, and 8.6 percent· in 1929. Farm machmery inventories in
creased from 25.6 percent to 34.4 percent. 

On livestock farms the shift m the wage proportion was from 
8.2 to 6.2, and the machinery itenl increased from 19.1 to 29.5. The 
smallest change occurred on fruit farms. There wages took 20.1 
percent of income in 1899 and 23.7 in 1929, the machinery item rOSe 
from 19.1 to 24.7. 

EFFECT OF :MECHANIZATION ON LABOR COSTS 

Dr. LusIN. Is it fair to conclude from these figures that in some 
instances the large increase in the use of machinery had little or nn 
eHect upon percentage of income that went to labor whereas in 
other instances the relatively small increase through this machinery 
affected labor costs rather markedly! 

Dr. BEAN. Well, I present this material for such inferences as 
any of you may make, and I think you are in about as good a 
position to draw inferences from this as I am. I thought that you 
were interested in such quantitative expressions of that question as 
we can bring to you. 

Dr. LUSIN. Evidently the table shows that a 50-percent increase in 
machinery inventory resulted in about a 9-percent decline in the 
:l.Dlount of farm income that went to labor. . 

Dr. BEAN. That is the over-all evidence, that you could have a 
substantial increase in machinery costs and not have a similar offset 
in the reduction in the wage bill. 
. Dr. LumN. In many instances no offset at all, in fact an actual 
mcrease. 

Dr. BEAN. That is possible. 
Mr. PIKE. You probably had a much higher rate of wages in 1929 

than in 1899. 
Dr. BEAN. All values were different. 
Mr. PIKE. But the man-hour reduction doesn't show. 
Dr. ANDEaSON. Dr. Bean, the question I raised earlier was to fix the 

point you ~ave just brought ~p ab.out an increase in machinery costs. 
Do I take It that we can conSIder mventory figures as machinery-cost 
figures! 

Dr. B~N. Som~times, lacking better information, it is possible to 
take an mventory ltenl and allow, say, 10 percent of inventory as cost 
of depreciation, or some such formula; it doesn't have to be 10 percent. 
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It is for that purpose that I have used this over-all impressionistic 
ratio of inventory to gross mcome. I think it represents fairly well 
a shift or change in the relative importance of this item as a cost, not 
an absolute, but a relative change. I think we come a little closer in 
answer to your question in the next exhibit, which is called "Cash 
Farm Income From Marketings and Cost of Operating Farm Machin
ery, Depreciation, and Wages Paid for Labor as Percent of Farm Cash 
Income, 191~9." 

(The table referred to was marked "Exhibit No. 2678" and is 
included in the appendix on p. 17453.) 

Dr. BEAN. The Bureau of Agricultural Economics is in the process 
of making estimates of items in the cost of )?roducing the annual farm 
production, and I have utilized that materIal, which has not yet been 
fully published, in the form of ratios to cash income from the market-
ings of farm products. . 

The estimates of depreciation allowance on all farm machinery and 
farm equipment as a percentage of cash income appear in the second 
column, and you will notice that in the pre-war years that figure repre
sented close to 6 percent of the annual receipts. In the post-war years 
of the 1920's, that percentage is something over 6 percent, between 6 
and 7 percent. In 1931....'l2, naturally that proportion rises sharply as 
it did ill 1921 because of the sharp shrinkage in income. In the more 
recent years, 1938 and '39, that depreciation ratio stands at about 9 
percent. 

Mr. PIKE. It is a pretty high depreciation there, better than 20 per
cent. The only year where it is comparable, in 1929, you had 30 
percent inventory and 6.8 depreciation. 

Dr. BEAN. That would be a fifth. 
Mr. PIKE. Yes; you were amortizing there in less than 5 years on 

your farm machinery. 
Dr. BEAN. These are the facts and if you would like to argue about 

them I will get you the reasons for them. For the moment I think all 
that I want you to use these figures for is to get an impression of rela
tive change. The 5 or 6 percent before the war isn't absolutely signifi
cant, but the change from 5 or 6 before the war to 8 and 9 now I 
think is. 

The next column represents the net cost of operating farm machin
ery, which is essentially automobiles, trucks, and tractors, including 
gasoline, tires, oil, things of that sort. Ana you will notice that in 
the 'pre-war years that cost was insi~iticant because this type of farm 
eqUlpment didn't exist. In the 1920 s, it had risen to over 7 percent of 
annual receipts, and in the lest 2 years, it was slightly under 12 percent, 
or 11.7. 

Mr. PIKE. For a man operating equipment with his own horse, you 
wouldn't charge that;-

Dr. BEAN (interposing). No; it is cash outlay. 
Dr. LUBIN. What would the percentage be now if the level of farm 

prices were equal to what they were in 1929' 
Dr. BEAN. Farm prices now are approximately 100; in 1929 they 

were 50 percent higher. I suppose this ratio would drop to perhaps 8. 
Dr. LUUIN. You would be close to where you were in the '20's. 
Dr. BEAN. That's right. The wage proportion is shown in the next 

column, and here it appears that in the pre-war years farmers paid out 
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annually a little over 9 percent as cash wages. In the 1920's it was 
something under 9 percent, but not a great deal. In 1929, it was 8.5, 
compared with 9.1 m 1910; since then it has fallen off to 7.1 in 1939, 
having gone lower in 1934. . 

Dr. LUBIN. Do these wages include all wages on the farm or only 
those wages for the cost of operating machines i 

Dr. BEAN. This is all wages, cash wages for hired labor. The sum 
of these three cost items in relation to mcome is in the last column, 
and we find here that nearly 16 percent of receipts in the pre-war years 
went for these three costs. By 1929, the figure amounted to 23 percent, 
and in the last 2 years, it has averaged 28 percent. As you study the 
make-up of this aggregate figure, it is clear that there has been some 
offset as between the increase in the depreciation column and the de
crease in the cash wage column, so that the net increase in the relative 
importance of these three cost items is almost entirely accounted for 
by the increased importance in the cost of operating automobiles, 
trucks and tractors. 

Dr. LUBIN. Has there been an increase in the cost of operation, or an 
increase in proportion of income that has been devoted to it i 

Dr. BEAN. All this information shows is that there has been an 
increase in the proportion of income going for this type of expenditure. 

Dr. LUBIN. The costs may have gone down. 
Dr BEAN. Whether or not other costs have gone down to offset this 

is another question, and I think on that I can tell you that there have 
been some reductions naturally in the past few years, taxes and in
terest--

Dr. LUBIN (interposing). Even in operation, I mean if you had the 
same cash income in 1939 that you had in '29, your actual percentage 
of income that goes to operation of these machines would have been 
lower. 

Dr. BEAN. Oh, naturally. 
Dr. LUBIN. In other words, it isn't cost of operation that has gone 

up, that may have gone down for all we know, but as a ratio to total 
cash income--

Dr. BEAN (interposing). That is right; and I thought it was im
portant to give you the relation of costs to income and not merely the 
ahsolute figures which you already have. 

Colonel CHANTLAND. Wasn't there a figure given this morning that 
indicated that the farm help without the payment of wages did go up 
during this time at the same time that these other costs went down i 

Dr. BEAN. "Exhibit No. 2648" gave the annual average of persons 
employed, divided into three groups, total employment) family work· 
ers, and hired workers. I have just been studying this tabulation, 
because I wanted to see what re ation it bore to the course of the 
number of tractors on farms,' and if you wish I will give you the 
relation of those two. 

Colonel CHANTLAND. In other words, if they did pay less wages, but 
had more of their own family on without paying the wages, the cost 
still was there if the boy is entitled to anything. 

Dr. BEAN. If you will hold that "if" for a moment, we will see if it 
is really pertinent. 

1 See "Exhibit No. 2665." appendl.S:, p. 17445. 
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I would like to fRve you the figures for three separate periods. You 
may recall from ' Exhibit No. 2655" that the number of tractors on 
farms rose fairly persistently from 1913 to 1939. It was pointed out 
that there were three periods when the expansion in the use of trac
tors was more marked than in other periods. We had a rapid expnn-· 
sion which culminated in about 1920, then you had another expansion 
which was more rapid than in other years, which culminated shortly 
after 1930, and then you had another expansion in the last few years. 

CHANGES IN PAlIH LABOR POII(JE 

Dr. BEAN. I want to present the figures for your question for these 
three periods. Family workers, during that first {'Briod of expansion 
in farm machinery of this type, dropped from an mdex of 107 to 101, 
the years being 1915 to 1920. In other words, you had a 7 -percent de
cline in family workers. During that same period you had a decline 
of 2 percent in hired workers. 

Colonel CHANLAND. But that is family wages. Supposing they 
don't pay family wages, or do you figure it at any rate' 

Dr. BEAN. May I first present the physical aspect of the question, 
numbers of people, because it underlies the problem of evaluation. 
That family workers declined 7 percent, hired workers 2 percent dur
ing that first period when farmers went into motor <;<I.uipment fairly 
heavily. During the second period of expansion, which I mark off 
as between 1925 and 1932, over that period of 7 to 8 years there was 
no change in the number of family workers, the index being 102 in 
each of those 2 years, but during that interval family workers de
clined from 102 m 1925 to 99 in 1929, which is a decline of 3 percent 
prior to the onset of the depression, so that the subsequent increase 
m family workers from 99 in 1920 to 102 in 1932 is apparently a 
function or a result of the low prices and the depression. 

During that same period, from 1925 to 1932, we have a decline in 
the number of hired workers from an index of 97 to 85; in other 
words, 12 points, or approximately 12 or 13 percent. 

Now we come to the final, the most recent, period of expansion, 
and there, taking the period from 1935 to 1939, we find a reduction 
in the number of family workers of 6 points, from 103 to 97, or, 
rou~hly, 6 percent, but no change in the number of hired workers, 
the mdex being 84 in 1935 and 84 in 1939, with some increase in that 
interval, and a subsequent decrease. The net change over that 5-year 
period is zero. . 

So that over this period you have a reduction in the number of 
people producing as one of the factors in this wage bill, and at the 
same time I think you see the relation between the change in the 
number of workers to possibly one of the factors which is at least 
logically associated with that change. 

Dr. ANDERSON. Dr. Bean, why do you select the particular periods 
of time that you do' 

Dr. BEAN. They are selected for me by the data. 
Dr. ANDERSON. Let's see that clearly, sir. 
Dr. BEAN. Is it possible to get "Exhibit No. 2655" back on the 

easel! 
Dr. ANDERSON. In other words, you are basing it upon that dis

tribution of time' We would like to see the connection between the 
two sets of data. 
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Dr. BEAN. While the predominant record here is of a sharp in

crease in the inventory of tractors on farms, it is clear that the 
changes in that rate of expansion are an indication of the more or 
less rapid rate of accumulation or purchases. This curve peaks up 
at January 1920, indicating that there was a. rapid increase in pur
chases or expansion in purchases of tractors. In 1922 the inventory 
figure was about the sa.me, indicating that there was practically no 
additional purchase of tractors in that year, or at least a very small 
one. To put it another way, it was ouly enough to offset depreciation. 

The next period of rapid a.ccumulation occurred during the late 
1920's, culmmating with 1932, and the final, or the most recent 
period, occurred during the last 5 or 6 years, so I select these three 
periods merely because the record suggests that those are the periods 
when! if this has any relation to employment of farm labor, you 
woula expect to find It in the record. 

Dr. ANDEBSON. Would it be possible to take, instead of the in
ventory of farm tractors, actual increased sales i 

Dr. BEAN. I think, if you can visualize numbers of tractors around 
this line, you will have essentially annual purchases, assuming that 
you have a constant purchase for replacement, but these variations 
ID the rate of increase of this line represent variations in annual 
purchases. 

Dr. LUBlN. Dr. Bean, I am sorry I wasn't here this morning when 
the question of farm population was discussed, but evidently, judging 
by the tables which were submitted, and the charts, there has been a 
very marked increase in agricultural population in the last 15 or 20 
years. 

Dr. BEAN. No. 
Dr. TuulR. Since 1932 there has been, Mr. Lubin; up to 1932 there 

was a gradual decline. 
Dr. LUBlN. The chart here---
Dr. BEAN (interposing). That is certain groups in the farm popu

lation. That is not the total farm 'populatIon. May I give you the 
total farm population! In 1909 it IS estimated at 32,000,000; in 1920 
at 30,200,000, in 1939 at 32,000,000. In other words, between 1909 and 
1939 iliere has been no real c1tange in the farm population. The 
change that you have there represents the changes in the age groups. 

Dr. LUBlN. That was a 6-percent increase, roughly. 
Dr. BEAN. Between 1929 and 1939 you have an increase of about 

1,800,000; yes; about 6 percent. 
Dr. LUBlN. The increase in your family workers, however, at the 

maximum, was 4 percent, is that right! 
Dr. BEAN. The increase in family workers! There has been no 

increase in family workers. 
Dr. LUBlN. Between 1929 and 1935 there was an increase of about 

4 percent. 
Dr. BEAN . Yes; for that period there has been. 
Dr. LUBlN. Well, now what do iliese people dol You have in

creased your population by 6 percent 011 farms. Do you assume that 
most of these people are doing nothing on the farm, that they don't 
help at all! 

Dr. BEAN. I personally assume that they are doing very little, if 
anyiliing; that some of them are on relief work and some of them 
perhaps are doing nothing. We have no--
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Dr. LUBIN (interposing). Although you have 6 percent more peo
ple on the farm, about 2 percent less of them are working, which 
means they are either on relief or do nothing at all. They are not 
helping on the farm. 

Dr. BEAN. All I can say is that we have a general impression that 
there is a surplus population on the land, both total and working. 

Dr. LUBIN. There may be a surplus in terms that they are not 
necessary, but the question is, are they doing an:vthing' 

Dr. BEAN. Well, what do you think they are doing! 
Dr. LUBIN. I get the impression that they have been doing odds 

and ends and, consequently I can't reconcile your decline m th~ 
numher of family workers since 1929 with the increase of farm 
population since 1929. It assumes not only that everybody who went 
back to the farm is doing nothing, but all new additions are doing 
nothing, plus some others who formerly were doing something who 
are now doing_ nothing. 

Dr. BEAN. Unfortunately, I don't have any qualitative impression 
of this thing, and I doubt if anybody has, so that whatever I say is 
hardly worth the saying. You might, however, assume that smce 
a larger proportion of your population is in the higher-age groups, 
over 60 or above 65, perhaps they are not working as much as tjJ.ey 
used to, if they can rely on some of the folks who have come back 
from the cities onto the land. But that is all speculation. 

Dr. LUBIN. That assumes that everybody who came back from the 
city, plus 2 percent more who formerly were working, are not work
ing .today. 

Dr. BEAN. I don't know that it is worth while pursuing this. I 
don't have any information, and I don't think anybod'y else has, as 
to what this excess of population is. If they are working, then it is 
clear that they are not working economically. 

Dr. LUBIN. I will agree with that. That we can all agree on. But 
I am just wondering; it seems unreal to assume that the net differ
ence, the increase in farm population, both through migration and 
birth, is not doing anything-let's not use the word "employed" be
cause that has an economic significance-plus 2 percent more who 
formerly were working who aren't doing anything at all. 

Dr. BEAN. It is your privilege to maKe that assumption. I might 
assume something different, but I don't think either of us knows. 

Dr. ANDEBSON. The designation "family worker" has never heen 
precise, and any small percentage of change would mean nothing 
significantly in a series of data. As a matter of fact, we are getting 
more improved data as we ao. along, but nobody would stake his life 
on the precise meaning of ' family worker" in 1 year of collection of 
data as compared witli another. I think that would have something 
to do with the interpretation to be made of the changes that have 
occurred. 

Dr. BEAN. Your remarks lead me to add that between 1929 and 
1935 there was an increase in the number of farms, and therefore 
presumahly an increase of something like 600,000 or 700,000 persons 
who are engaged on these farms as part of this farm family lahor 
group. 

Dr. LUBIN. But they seem to have disappeared since '35, because 
;you are down below where you were in 1929. 
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INCRBA.SE IN PARK PRODUC'lIVII i 

Dr. BEAN. I think we will be a little clearer on that point as soon 
as we have the next census data. But this happens to be the best 
information we have! and roughly, the data indicate that your total 
farm population is tne same as it was 25 years ago; there h ... been 
some mcrease, of uncertain magnitude in the past few years and 
that all the evidence we have indicates that there are more people on 
the land than are now required for production. 

Colonel CHANTL&ND. Oniitting all idea of exports, how many more 
people in the United States have they had to take care of during these 
same periods' • 

Dr. BEAN. You might say, ve~ roughly, that 32,000,000 people on 
the land are now feeding Or taking care of 99,000,000 people. 

Colonel CHANTLAND. Besides themselves. 
Dr. BEAN. Besides themselves; where ... in 1909 they took care of 

nearly 58,000,000. In other words, the same number of people on 
the land now feed roughly 70 'percent more people. If you make 
one further assumption, which IS not unrealistic, that over this I?e
riod of years there h ... been no material change in the per capita 
consumption of food products for the Nation ... a whole, the annual 
intake of agricultural products tends to be a pretty constant figure 
per person. 

If that is so, then you might say that 32,000,000 people on the land 
today are 70 percent more productive than 32,000,000 people on the land 
in '99. 

Colonel CHANTLAND. That is assuming that your export remains 
at a sort of constsnt factor. If it changed it would throw it out of 
kilter. 

Dr. BEAN. We know within what period that change may take 
place. Before the war--I am giving you a figure from memory now
something like 18 percent of our total output went out ... exports. 
In the past few years it h ... been only 7 or 8 percent. 

Colonel CHANTLANO. That makes quite a difference. 
Dr. BEAN. It makes a difference of 10 percent. 
Dr. ANOERSON. But let's put in the inlport picture and see what 

happens. What were our inlports before the war as compared with 
what we import now! 

Dr. BEAN. I don't have that here. 
Dr. ANOERSON. As I remember it, it cuts it down materially, 

so that 10 percent doesn't look quite like that. 
Dr. BEAN. Let's put it this way: in 1909 you had 100 units of 

domestic consumption plus 18 units of exports; today you have 100 
units of domestic production and 8 units of exports, giving you a 
total of 118 in one case and 108 in the other. That is a difference of 
9 percent in the 70 percent fi "ure I gave you. 

Colonel CHAN'l'LAND. But "Dr. Anderson says that 108 is to be 
reduced by certain inlports. ' 

Dr. BEAN. Let's leave it this ,way. 
Colonel CHANTLAND. I think we had better not pursue it because 

we haven't the figures. 
Dr. B~N. I would like to leave an inlpression ... to where that 

figure might lie. If it isn't 70 it might be 60 or it might be 50, but 
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it isn't less than 50 percent .increase in productivity in terms of 
people engaged on the land. 

Colonel CHANTLAND. That is really all we can say. 
Dr. BEAN. And that is, I think, the long-time history of agriculture 

in this country, that a fairly constant number on the land is decade 
by decade able to produce for an increasing industrial population, 
without increasing the number of people on the land. 

I have two items that I would like to call to your attention. One 
is in connection with the chart labeled "Per Capita Farm and Non
agricultural Income Available for Living." 

(The chart referred to was marked "Exhibit No. 2679" and ap
pears below.) • 

EXHIBIT No. 2679 

[Submitted by the Bureau of Agricultural Economics, Department of Agr:iculture} 

PER CAPITA FARM AND NONAGRICULTURAL 
INCOME AVAILAB.LE FOR LIVING. 1909-39 
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Dr. BEAN. I want to use this material in relation to the cost items 
that we discussed earlier. 

F ABM INCOME 

Dr. BEAN. There are two sets of data in this illustration. One rep
resents the per capita income received by individuals not on farms. 
It is the income rer person of the nonfarm population. If you will, 
it is the nationa income, exclusive of aw,:icultural income, on a per 
capita basis. That is the dotted line whICh reaches the high point in 
1929 above the other lines that you see there. The second set of data 
is income available to persons on the land derived from agricultural 
production. It is obtamed by deducting from the gross income from 
farm output a selected list of business expenditures, including these 
machinery cost items that we have here before IlS--{!()sts of feeds and 
fertilizer and building materials and various other things-so that 
we have here the amount of money available ~r person living on 
farms for living purposes, as contrasted with mcome available for 
business purposes. 
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Acting Chairman WILLIAMS. Are you talking about cash income! 
Dr. BEAN. I am now talking about cash plus the value of things 

consumed, goods consumed in the home, derived from farming. 
In 1939, the last point on the chart, income r.r per~on not on. farmd 

was roughly 156 percent of the pre-war leve. AgrICultural mcome 
available to people living on the land-that is, income from farm 
production-was approximately 1~ percent of the pre-w~r figure, and 
the difference between those two IS represented by a ratIo of 80. In 
other words, had farm income been higher by the equivalent of $1,500,-
000,000, the .farm-in<:"m~ ~ine would have bee~ up whe~e the n.on
agricultural mcome lme IS m 1929. The nonagrICultural mcome lme, 
incidentally, is what the DepartInent of Agriculture calls parity in
come; it is the level of income of non farm people to which farm income 
would need to rise if parity income for agriculture were attained, 
and that difference in 1929, m addition to the Government payments 
made to farmers, approximates $1,500,000,000. 

Dr. LUBIN. Where would that be if you would change your base 
from 1915 to 19201 . . 

Dr. BEAN. It would have to turn back and make some mental 
computations. 

Dr. LUBIN. The farm income would be greater than nonfarm in
come average per capita. 

Dr. BEAN. Naturally that relationship depends upon the base period 
selected. If you want to go into why that period is selected I will do 
that, but I don't think that is what you need this afternoon. 

Dr. LUBIN. I am trying to find out what significance this is. If you 
change to a different base you find the farm income higher than that. 

Dr. BEAN. If you took 1919 as a base, then, of course/ farm income 
would be much lower in relation to other income than it IS; if you took 
it at 1929 it might not be quite as low. Perhaps that disparity would 
be completely wiped out. 

Acting Chairman WILLIAlIIS. I had the impression that when we 
were talking about parity we were talking about that period between 
1909 and 1914 or '15. .The purchasing power of the farm J'roducts 
as compared with the value of manufactured products woul be that 
period on which that line seems to run about parallel from 1909 to 
1915. I have always understood that when legislators talk about 
parity of agriculture to industry it meant that period of time. 

Dr. BEAN. There are two things. This represents parity income. 
You are referring to parity price. In concept, they are essentially the 
same except that one is a I?rice comparison and this is an income 
comparison. It is true that m both cases the pre-war years are taken 
as a point of del?arture, and the relationship of the pre-war years con
stitutes the parIty relationship. The parIty relatIonship, these two 
lines, may come together at any point. They may come together at 
156, in which case you have restored parity. That is, one would have 
the same relation to the other at this higher level of 156 as they had 
in the pre-war ,ears, when the:y were equated at a lower level. 

The main pomt is that equatIon; that is, the two series of data have 
the same numerical value. They have been given a value of 100 before 
the war, and if they both should have the value of 156 in 1939, then 
the;!' would have parity of income. . 

Similarly with prices. Industrial prices are now, speaking from 
memory, about 125 or 128 percent of the pre-war level; farm prICes are 
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at about thelre-war level, so you have a discrepancy there indicated' 
by a ratio 0 80 or 82. I think 80 is the most recent figure, so that 
both in terms of price ratio and income ratio, we come to practically 
the same point in terms of the parity level. 

Acting Chairman WlLLIAlII8. What in figures was the farm income 
for 1939, if you have thaU 

Dr. BEAN. The cash income figure was about $8,500,000,000. .A 
gross income figure, including the value of things consumed from 
farm production, would bring it close to $10,000,000,000. In 1929, it 
was around $12,000,000,000. That is gross income. 

For the purposes of this comparison, it is necessary to deduct busi
ness expenditures from that gross-income figure to obtain income 
available to cfarm families for living purposes, and to make it com
parable with the income of the nonfarmmg population, because no 
business expenditures or income are included in the non-farm-income 
line. 

May I make one other observation about this discrepancy of $1,500,-
000,000 I In one of the previous tables, I indicated that there has been 
a net increase in the cost of operating farm machinery from 0.2 per
cent of income in 1910 to 11.7 percent in 1939. Part of that increase 
represents the use of automobiles for home or pleasure use as against 
production use so that not all of this increase of nearly 12 percent is 
to be associated with the increased costs of running the farms. If 
we assume that only about 8 percent of this increase is to be so asso
ciated, then that net increase of 8 percent is the equivalent of some
thing like $500,000,000 to $600,000,000 in an annual cash income of 
nearly $8,000,000,000. Six billion dollars of income represented in 
this column of expenditures associated with machinery is approxi
mately 40 percent of this discrepancy between actual farm income in 
1939 and parity income. 

Now, I would like to turn to a table entitled "Distribution of gross 
farm income in each of 10 equal groups of farms arranged accord
ing to the size of income," for the years 1899 and 1929. 

(The table referred to was marked "Exhibit No. 2680" and is in
c1uaed in the aPl!endix on p. 17454.) 

Dr. BEAN. Th,s material has been gotten together hastily. It was 
done last night, so that many questions about it I may have to stall 
on, or ask you to give some additional time. There are additional 
comparisons that we need and want to make and hope that we can 
either present at a later occasion or for the record. As it stands, this 
material gives some impression as to what is happenin~ to farm income 
in relation to the number of farms in the different mcome brackets. 

You will notice that in the column marked "All farms," the number 
of farms up to the first 10 percent in the lowest income group there 
we find less than 1 percent of the value of farm products m 1899 and 
a little more than 1 percent in 1929. 
. If you go to the other extreme and examine the income which falls 
in the last 10 percent of the farms associated with the higher-income 
brackets, namely, in a group I have marked 90 to 100 peroent, we find 
nearly 40 I!"rcent of all farm income in that group of 10 percent of 
the farms m 1899 and 41 percent in 1929-in other words, a shift of 
1.5 points. . 

As you look down the third colunm of that tabulation marked ''Dif
ference," it is clear that there has been some shift in income into the 
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lowest-income groups, and some shift into the very highest income 
groups. There is an additional comparison given so that you may 
see whether that increase in the highest income brackets took place 
evenly as between the last 5 percent and the next to the last 5 percent. 

When you take all farms you find that the increase in the highest 
income bi-acket occurred for that bracket which I have marked 95 to 
100 percent; in other words, the 5 percent of the farms getting the 
highest income in 1929 got a little bIt more than sinlllar farms got in 
1899. 

The next column is labeled "Cotton farms." Here we also find that 
there has been some increase, not a great deal, hut some increase in the 
proportion of income associated with the farms in tile lowest-income 
brackets and some decrease in the farms associated with the highest
income brackets. It is particularly in connection with this column that 
we want to do some more work to examine this type of data with 
respect to the owner-operated farms, the tenant farms, and the share
cropper farms. 

Mr. PIKE. The present census will affect that. 
Dr. BEAN. We are really waiting eagerly for the 1939 results. It is 

rea.Ily in anticipation of that that we are preparing this background 
material. 

In the case of the grain farms, the same situation appears, with a 
somewhat lower concentration in the grain farms, with a somewhat 
higher concentration in the last 5 percent of the high-income farms. 

In the case of livestock, the thing which differentiates that column 
from the others is the increase of 7.5 points in the group of 90 to 100 
percent of the farms, and there, too, the increase occurs chiefly in the 
last 5 percent. The most striking of these groups is the fruit-farm 
group. Here we have a decrease in the proportion of income for each 
of the income brackets except the lowest 10 pereent, and a very marked 
increase in the last income bracket, an increase of 16.7 ~points in the 
95- to lOO-percent bracket. In the final column, labeled "Crop specialty 
farms," which is a catch-a.Il, including vegetable farms, truck crops, 
tobacco, and sugar, we have the same general showing, that there has 
been an increase in the proportinate income in the low-income 
brackets, and only a very slight mcrease in the highest-income brackets. 

With respect to that last column, I think it would be worth while 
to show that in its detail because the groups that are included here 
represent a great diversity. In general, then, I would say that the 
low income brackets have received somewhat more than the former 
share and that the middle income brackets have received somewhat 
less, but that the very high income brackets are receiving, or in 
1929 receivedl relatively more. That fact checks also with the usual 
data suppliea by the census on the size of farms l and just to give 
you a brIef comparison in these terms, if you take the number of 
farms with 20 acres or less, we find that in 1920 there were 12.4 
percent of all farms in that low acrea~ group. 

Mr. PIK1!I. That is just number of:rarms' 
Dr. BEAN. That is number of farms. In 1930, it is 14.6, an in

crease of 2.2. In all other size groups, there is a relative reduction 
similar to what I have just discussed in terms of income. When we 
get to the group of 500 to 1,000 acres, we find a slight increase, from 
2.3 percent of all farms in 1920 to 2.5, about an 8-percent increase 

124491--41--pt.3~1 

• 
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relative to numbers; and in the size of farms over 1,000 acres, the 
proportion goes from 1 percent in 1920 to 1.3 in 1930. Also, con
trasting this size of farm with the relative importance of farm 
implements and machinery, we find something of the same general 
characteristic, that in the lowest size group, under 20 IICres, the 
value of implements and machinery rises from 3.2 percent of the 
total in 1920 to 4 percent of the total. 

In the next size groups up to above the average we find relative 
reductions, but in the group of 175 to 500 acres, the value of farm 
implements and machinery rises from 31.7 percent of the total in 
1920 to 32.2 percent in 1930, and in the next two groups, or all the 
rest, above 500, the increase is from 11.3 in 1920 to 15.1 in 1930, so 
that :you have three sets of data here, the distribution of your farm 
machinery by size group, the distribution of the number of farms 
by size, and the distribution of the number of farms by income 
group, w!ll?h seem to present three patterns of the same general 
characterIstics. 

Mr. PmE. You would infer some increase in corporate farming, 
what is happening in the larger farms, wouldn't you i 

Dr. BEAN. That would be an inference bUll I don't know whether 
that is a fact. 

Mr. P,KE. It isn't necessarily so but it sounds very much that way: 
Dr. BEAN. It would lead one to investigate that question. 
Acting Chairman WILLIAMS. What is your definition of "farm" i 

What do you consider "farm"! 
Dr. BEAN. I have adopted the census definition, whatever it is. I 

think it is generally 3 acres or more, producing something like $250 
worth of goods. That figure has changed over the years, but I think 
between 1900 and 1929 the definition hasn't been much different. 

Acting Chairman WILLIAMS. I notice you spoke of an average. Do 
you mean an average-size farm i 

Dr. BEAN. The groups that I have here run under 20 acres, 20 to 49, 
50 to 99, and 100 to 174, and the average-size farm falls within that 
bracket of 100 to 174 acres to a farm. It is beyond that bracket of 100 

. to 174 that we find a relative concentration of farm implements and 
machinery. 

Acting Chair,!,sn WILLIAMS. Have you figured actually how many 
farms there are ID the country i 

Dr. BEAN. For 1900 the number of farms is given as 5,700,000; for 
1929 it is given as 6,200,000 in rough figures, and for 1935, 6,800,000. 

Acting Chairman WILLIAMs. Something was said a while ago by 
someone about the number of farms that were mortgaged. Have you 
that figure i 

Dr. BEAN. Mr. Wall, who I hope is still here, had that. 
Acting Chairman WILLIAMS. I don't know whether he gave the 

number. 
Mr. WALL. It is 34lh percent of all farms. 
Dr. BEAN. Which would be a third of the 6,800,000, which is 2,-

200,000 for a quick calculation. 
Dr. LUBIN. I wonder whether you would repeat for the record the 

percentage of gross farm income that goes to the upper: 10 percent in 
each of these groups. 

Dr. BEAN. Do you want the contrast for each group! 
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Dr. LUBIN. No; just for the year 1929. 
Dr. BEAN. Just the 1929 figure' 
Dr. LUBIN. Yes. 
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Dr. BEAN. For all farms; 41 percent of the value of products, or 
gross income, went to the highest 10 percent in 1929, 32llercent in the 
case of cotton farms. 31.1; percent in the case of cash wam farms, 41.3 
percent in the case of livestock farms--that livestock mcludes what the 
census called animal specialty, poultry, and stock ranches-48.3 per
cent in the case of fruit farms, and 42.8 percent in the case of crop 
specialty farms. 

May I say that this proportion would probably be a little larger if 
it were put on a cash-income basis. 

Dr. ANDERSON. Mr. Bean, I wish some of the other members of the 
staff would come up to the "mikes" so we could talk a little better. 

PROSPECT OF GREAT TECHNOLOGICAL CHANGE 

Dr. ANDERSON. Several questions occurred as we were going along, 
some of which were not cleared up during the morning session. There 
was one point raised just in passing, I think by Mr. Taylor, concern
ing impending technology on the farm. Your testimony this morn
ing indicated major changes that have occurred and suggested that 
should on~ or another thing haPllen, there would b!, drastic results. 
You mentioned the Rust cotton pIcker. As experts m the field, have 
you come to any conclusion about impending technology which would 
drastically alter the material that we have been discussmg today! 

Do you anticipate any such drastic changes in the inImediate or 
near future, and if so what do you think the trend would be! 

Dr. JOHNSON. It is awfully difficult to anticipate something like 
that, and you have this kind of situation. A good many of these ma
chines are on the horizon for a good many years before they are 
finally perfected, and also priced low enough in relation to the price 
of the product and of hand labor so that they will be widely adopted. 
I confess that I do not know at what stage the various kinds of pick
elos that are being experimented with will be adapted. We know that 
they are not ready for adoption today. How long it will be before 
they are generally adopted IS a real question. For instance, the com
bine harvester was being experimented with, I think, as early as 
1850, just quoting the date from memory, and, of course, it was used 
in the Pacific Northwest for a good many years before it got into 
the Great Plains country. Finally now in the last 4 or 5 years it is 
coming into wide use in the Corn Belt. If the cotton picker does be
come perfected so it can be widely adopted it will create a revolution 
in cotton which will be at least as important, perhaps much more 
important, than the revolution in wheat machinery-the combine and 
the associated tillage machinery in the small-grain areas. 

Mr. PIKE. Just one question occurs to me. From what I have heard 
abou~ the cotton. pickers, my memory is that the trouble is not with 
the'plcker. but WIth the cott<?n.plant. I wonder what your idea would 
be m agnculture toward gIVIng the country a cotton plant, if you 
thought you could. 

Mr. JOHNSON. Well, I am not a plant breeder, but I do know that 
plant breeders are working on that at the present time. Of course

l the uneveness of the ripening period varies in different sections ot 
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the cotton South. You have much more uniform ripening periods and 
the cotton is left so that it caD. be picked much more at the same time 
in the western cotton area than in the Delta. 

Mr. PIKE. Say, the Texas Panhandle area' They do use some 
mechanical means now and have for some years. 

Mr. JOHNSON. Yes~ but the Texas station especially is working with 
cotton plants more aaapted to machine picking. 

Dr. BEAN. The cbanges are slow. Perhaps it is easier for Mo
bammed to come to the mountain than it is for the plants to ac
commodate themselves to the picker . 
. Mr. PIKE. Well, you have done some very funny things with plants 
ID the last several years. 

Dr. BEAN. Or shall I say the time involved is too long' 
Dr. LUBIN. That raises a very significant question, and I wonder 

whether we can get an opinion for the committee from this group, on 
the relative importance of machine technique and the other scientific 
information which has become available in the last generation. Now, 
Dr. Bean stated that the same number of people today are producing 
food for a much larger population than, say, 25 years ago, which 
means in turn an increased productivity of the farm population as a 
whole, of something between 50 and 70 percent. . 

Now how much of that increased productivity is the result of 
better fertilizer, better breeding, the use of better seed', more efficient 
operation of farms, better use of land in the sense that it is selected 
and the more effiCIent acreage being used, and how much of it is 
attributable to machines as such 1 

In industryl several witnesses have stated that the big improve
ments of ,Productivity have not come necessarily from machines in 
their l?artIcular cases! but from better organization, better knowledge 
of thell' productst ana things of that sort. 

One gets the Impression, by looking at these figures that were 
submitted here today, that If :you are going to explam that 50 to 70 
percent increase in producthnty, you must explain it in terms of 
scientific information, of the sort I mentioned, rather than in terms 
of the machine as such, although the machine must have played an 
awfully important part. 

Now, is there any way of measurin~ the relative importance of the 
machine as opposed to these other things in measuring this increased 
productivity' Would it be 50-50 or 75-25 or what! 

Dr. JOHNSON. I wouldn't have any quantitative basis for judl!ing. 
I can give one illustration. Hybnd corn, for instance has Deen 
tremendously important alr~ady because it has been widely ac;Iap~d 
in the Corn Belt. Now, as It spreads out from the Corn Belt, It WIll, 
perhaps, be again as important in increasing the yield of corn as it 
has been today. So that you would have there an increase of about 
200 bushels of corn as against an average corn crop of -speaking 
from memory-2,500,OOO,OOO bushels. 

Now, there is one significant increase in ,Productivity of a~cul
ture, coming from a scientific discovery. It 18 just an illustration. 

Dr. LUBIN. Your lan~ utilization problem would come into the 
picture there, wouldn't It i I mean, you select the better acreage' 

Dr. J OHNSON. That has been done in recent years; yes. You have 
some increase in production per cow; you mentioned the question of 
commercial fertilIZer. The sales of fertilizer are very closely asso-
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ciated with the prices and income of the previous year in the fer
tilizer-using areas. 

Dr. LUBlN. Have there been improvements in fertilized 
Dr. JOHNSON. Oh, yes. . 
Dr. LumN. So that it is advantageous' 
Dr. JOHNSON. Yes. . 
Dr. BEAN. May I sup{'lement that comment' Insofar as fertili

zer has been used chiefly ill the South, you would expect to find some 
evidence of that increased use of fertilizer in terms of increased 
acreage, increased yield per acre in the South. My impression is 
that there has been no change in the level of acreage, or yield per 
acre, in the cotton South, up to recent years, say, the early 1930's. 
There has been a marked change in the level of YIeld per acre, in the 
average yield per acre, in the past 3 or 4 years, which apparently is 
associated with neither weather nor--I was going to say, with the 
fertilizer use, but I want to qualify that because I don't have those 
fertilizer figures per acre well enough in mind. 

The fact that the chn.n..ae came rather abruptly in the years 1935 
and 1937 would suggest that it may have been associated with the 
adjustment programs, where the emphasis, after 1935, was on im
proving yield per acre. 

Mr. PDtE. Of course, in a great many cases, fertilizer is used more 
to check a decline-or as much to check a decline as it is to increase 
yield. I think that perhaps has been true in the South, that it became 
absolutely necessary to use fertilizer to get any reasonable return 
at all, and {'6rhaps it dampened or checked the decline in that area 
that OtherwIse would definitely have occnrred. 

Dr. BEAN. I wonder, Dr. Lubin, if the answer to your question 
mi~ht not be put tentatively in thIS form, that insofar as you have 
an illCrease in productivity as the result of a reduction in the number 
of persons en~ in farming, that proportion of it may be asso
ciated with the increased use of machinery, and the excess or the 
balance of that increase of J.>roductivity might be associated with the 
scientific advances of hybrId seeds, more efficient use of feed, and 
the various other things' 

Dr. LOOlN. In other words, the ratio would be about 4 to U In 
other words, 80 percent of tl,e increased productivity of the agri
cultural plant COllltry is attributable to science and the applicatlOn 
of--

Dr. BEAN (interposing). No, I would put it more nearly 5~, 
because you have had something like a 25 percent increase in pro
ductivity per person-no, you have had a reduction in the number 
of people engaged, which would accolllt for what' About 20 percent 
increase in productivity' 

Dr. LUBlN. No, in the past 25 years, you say there has been no 
change in the number of people who are feeding the COllltry. 

Dr. BEAN. But that is not exactly talking about workers ill agri
cultare. I meant to check vou on thD.t earlier. The fact that we have 
30,000,000 people on the land today and had 32,000 000 in 1910 doesn't 
mean that the same number of people are ;;;,;:;;;;J in production; in 
fact, I am inclined to think that you havefe;'~~-people eng~ in 
proauctiou, but the same number of people, the total number of 
persons, on the land. 
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Dr. LUBIN. Well, there has been a. decline since 1915 of 1,300,000 
people, which is approximately a 10-percent decline, in the total em
ployment on the fa.rm ~ 

Dr. BEAN. Yes. 
Dr. LUBIN. During tha.t period of time

b 
however, tha.t 25 years, 

the population has increased by wbat i A out 30 percentY So the 
ra.tio is 3 to 1. In other words, science has contributed 3 times as 
much to the increased efficiency as machinery. 

Dr. BEAN. Well, you have come down from 8 to 1 to 3 to 1, a.nd 
you might come down to 2 to 1. 

Dr. LUBIN. So then it is 2 to 1 i Is it 66-33 i 
Dr. BEAN. Well, I would like to--
Dr. ANDERSON (interposing). Ma.y I ask it in this wa~, Dr. Bean: 

a.ren't we dealing with things that" are so vague and difficult to get 
at, that it is impossible, at this stage of our knowledge, to ma.ke 
even a. rough estimate of the proportionate weights of these 
influences! 

Dr. BEAN. That is why I would suggest that if the committee must 
have a. figure, 50-50 is a.bout as good a. one as it can take. [Laughter.] 

Dr. ANDERSON. I was going to put it a. little bit differently, but 
isn't it possible to be much more precise by making your analysis in 
terms of pa.rticula.r crops for pa.rticular a.reas i In other words, 
just a. moment a.go you ta.lked about the cotton in a. certa.in area. 
This morning we saw some rela.tionship to corn in a. certain a.roo. 
Isn't it possible, when you go into a. specific crop and a.rea, that you 
ca.n get very much closer to the answer to Mr. Lubin's question' 

IYr. BEAN. Yes; but you should not be too hopeful, because even on 
this question of hybrid corn, which has been talked about a great dea.l, 
there is no exact estimate as yet as to how much that scientific de
'O'elopment has increased productivity. A figure of about 20 percent 
has been bandied about, but I ha.ppen to know the origin of that 
figure, so that I a.m inclined to say tha.t we still don't know exactly 
what the truth is. 

Dr. ANDERSON. Well, it would be true, would it not, that !;ome areas 
in the country show a much higher rate of productivity; in volume of 
products a.nd workers employed, than other areas' 

Dr. BEAN. You mean a IF'!ater cha.nge in productivity i 
Dr. ANOERSON. That is right. 
Dr. BEAN. Yes. 
Dr. ANDERSON. Are any scientific studies now in progress or recently 

completed which would attempt to measure these factors and theiz 
relative weights i 

Dr. BEAN. I think, Dr. J ohnson, that is yours. 
Dr. JOBNSON. There a.re studies in progress that have not reached 

conclusion by any means, but the attempt is being made to measure 
it by commodities and by types of farms in the way that you have 
indicated. 

Dr. ANOER.ON. 'Vhat is the purpose of making such a study' Why 
do we want to know precisely the weights of the relative influences' 

Dr. JOBNSON. Well, I would say that that is the first requisite to 
understanding the situation. I think that it gives a much better 
background if we understand the forces that make up the total change. 

Dr. BEAN. May I say something on that, too' Another reason for 
trying to discover the answer is to see whether we can anticipate the 
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number of people that will be required on the land to supply the food 
that the Nation is going to need over the next 5 or 10 years. 

(Senator O'Mahoney resumed the chair.) 

J'DTIJRE ]l{OVEMENT OF FARl\[ POPULATION 

Dr. ANDERSON. That leads to a question we have been asking almost 
every witness we have had before us, and we would like to put it 
here now. You indicated this morning a surplus labor supply on the 
farm available for migration, and you also indicated that, with con
ditions as they are in urban communities, this migration might not 
take place. Will that farm population, then, continue to grow; will 
there be more people on the farm in the inunediate future, and possibly 
more unemployed on the farm also in the immediate future I 

Dr. BEAN. DOloU want to answer that, Mr. Taeuber!' 
Mr. TAEUBER. see no escape from that conclusion, if there is no 

resumption of the mi~tion sufficient to offset the excess of births over 
deaths on farms, whicn is now between 300,000 and 400,000 per year. 

Dr. ANnERSON. So that the farm, in your opinion, does not offer the 
opportunity to these unemployed city workers that it did in the past! 

Mr. TAEUBEB. No. 
Dr. ANDERSON. Well, in that connection, what happens to the whole 

program of so-called public subsistence farming, the maintaining of 
people on the land even though they are not able to compete on com
mercial terms 1 

Dr. BEAN. You mean what is the significance of it i 
Dr. ANDERBON. That is right, and its future. 
Dr. BEAN. Well in my mind, if we have a subsistence farming 

program, we would be altering our notions as to the kind of life that 
certain groups in the country should lead. 

The CHAIRMAN. It would be a complete alteration of the American 
idea of what constitutes society, wouldn't itl 

Dr. B~. Yes. So far we have accepted the notion that if you 
can't make a living on the land you move into town and try your 
band there. A subsistence kind of existence would mean that, since 
you can't find a place in the cities and since by remaining on the land 
you are just producing more and lowerin~ the general standard of 
living for those commercially enO'aged1 you d better find yourself an
other kind of life which would b;; neither commercial farming nor 
industrial activity. What that intermediate is is something that we 
will probably have to do some tall thinking about. 

Representative WILLIAl\ls. After nil, that might be better than to 
be in the congested cities and in the slums without anything to do, 
and dependent entirely upon charity relief. 

Dr. BEAN. There is a great deal behind that word "better," and it 
~ ~here where you begin to deal with different notions of standard of 
hvmg. , 

Representative WILLIAlII8. I have been interested in one thing I 
wanted to ask, and that is, the effect that our agricultural adjustment 
progra~ has had on production. It seelru! that from 1934 to 1937 this 
productIOn rose from a percentage of 82 ID 1934 to 104, accordinO' to 
the plat I have here in front of me. During that same period there 
was considerable acreage taken out of cultivation, wasn't there! 
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Dr. BEAN. I think you can bring those two together by studying not 
only the index of production but the size of the farm enterprise. 

Representative WILLIAHS. That is the fact, though, is l~the pro
duction was very much greater in 1937 than it was in 1934' 

Dr. BEAN. Well, you have there the extreme difference between 8 
drought of 1934 and the most abundant year of 1937. 

Representative W ILLIAHS. All right; you take 1937 and it is above 
all tinte. 

Dr. BEAN. Yes; you have record production of cotton and sub
stantial production of grains. 

Representative WILLIAH8. And in 1938 it had come down; 1938 is 
the last one shown there, but it is still far above the average. That 
has taken place notwithstanding the fact, as I understood this pro
gram, that it was to at least try to adjust production to consumption 
and maintain a higher standard for the farmers of the countryl and 
to that end the Government itself has spent many, many mIllion 
dollars. It doesn't seem to be workingj and that is what I would like 
to know; if we are not doing any good along that line, I feel like we 
ought to quit the program, maybe. 

Mr. HOLCOHB. I believe in 1937 the volunteer program was on, and 
quite a few of them did overplant in cotton acreage. . 

Dr. BEAN. The Secretary of Agriculture commented with respect 
to the production changes after 1936, that prior to the Supreme 
Court decision] the programs were more exact, more specific, in that 
they dealt with specific crops. After that decision the agncultural 
programs became general. They became soil-conservation programs, 
where you didn't have exact control of acreage] because you were 
dealing with a general pro~am instead of commOdity programs. The 
combination of an expanSIOn in acreage under that system, and good 
weather, produced, say, the bumper crop of 1937, part of which we 
still have on hand. 

Representative WlLLlAHS. The fact is, isn't it, that there has been 
a very substantial reduction in acreage' Is that a fact or not' 

Mr. HOLCOHB. Of certain crops. • 
Mr. BI'lAN. That is indicated in this measure labeled "Site of the 

farm enterprise," which is really nothing more than the aggre!,rate 
acreage harvested. 

Dr. JOHNSON. Plus numbers of livestock. 
Dr. BEAN. Which went down from an index of 102 or 103 in 1931 or 

1932, to about 93 in 1938, so that you had approxinIately a 10-percent 
reduction in a!l"gre~ate acreage and livestock. 

RepresentatIve W1LLI.A1I(s. That was the very deliberate purpose of 
the progrant, wasn't it! 

Dr. BEAN. Yes. There was an attempt to reduce production for 
export. 

Representative WILLIAHS. In order to adjust production to domes
tic consumption and, therefore, give the farmers a better price. Now, 
that was the very fundamental of the program, as I understood it. Is 
that correct! 

Dr. BEAN. Yes; farmers have better prices, have hi!l"her incomes, 
but I am not sure that this is where you want a dissertation in defense 
of A. A. A. progratns. 

Representative WILLIAH8. I was just wondering and asking you 
men who have made a study of it what effect it has had on production 
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and prices. It is sometimes claimed by some who are not in favor of 
the program that it has been disastrous to the farmers, and not effec
tive. I have not roen one of those, but I was wondering how the men 
who have made & partieuIar ~dy of the situation think of it. 

Dr. BEAN. In general, I find myself in your company on that 
question. 

Representative W U I.TA»S. But on the other hand, it does seem that 
there has been & very substantial increase of production there, and the 
piling up of an inordinate surplus in some products, especially cotton. 

Dr. BEAN. There is no denymg that acreage control b'y itself doesn't 
effectively control production, where you have vanations in the 
weather to IlOntend with, and for that reason Congress has written 
into the law certain controls of marketing as well as control of acre
age, to deal with the weather factor as well as with acreage. 

The CH.mM'N. I like this euphemism, "Congress has written into 
the law." We pass the law that you fellows write. 

Dr. JOHNSON. You fiatter us. 
The CHAIRV'N. I was very much interested in some of the charts 

that were presented here earlier in the afternoon, which illustrate the 
fact which is well known to all stud",?,ts .of the '!Wicultur&! p,,?blem, 
that the percentage of farm ownership IS steadily decreasmg m the 
United States, the number of farmer-owner operators has been stead
ily decreasing year by year for more than 50 years. That is a fact, 
isn't it! 

Mr. WALL. That is true. 

INOIIEASE 01' OOJlPOIlATB I'AlIH OWNEIIBHIP 

The CH.mMoT. CorJ?Orate farming, institutional fanning, has been 
increasing during this tune; isn't that true' 

Mr. WALL. Particularly during the lsst decade. 
The CH.mMO' ... Exactly .. 
Dr. J"OHNSON. Corporate ownership, wouldn't you say, more than 

corporate fanning' 
Mr. WALL. Corporate ownership. 
The eu.mMAN. Tenant farming has been increasing and corporate 

ownership has been increasing, but all of these fann programs are based 
not upon any concept of the effect upon the operator or the tenant as 
an individual, but in terms of production. Am I right' 

Dr. BEAN. I think that statement would cover pretty well the agri
cultural adjustment philosophy of 1933, where the problem was prices, 
volume, and income for the Nation as a whole, the creation of a new 
flow of purchasing power. 

The eu,mw'N. Isn't that a correct statement of the present philos
ophy' Soil conservation is carried on and the payments are made 
regardless of the type of ownership. 

Dr. BE:AN. Well,"! think you h&v~ I,ldditional thin~ tha~ have been 
created smce 1933. The fann-securlty program, I think, IS not quite 
the wa:!' you describe it. 

The Clum>uN. No; of course, the farm-security I?rogram, I think 
is separate and distinct policy\ and that has to do wlth an attempt t'; 
preserve families upon the Isna; that is true 
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Dr. BEAN. You have the tenant program in the same category. 
True, it is very small, but at least the philosophy has been developed, 
and here and there accepted. 

The CHAIRMAN. Yes; but neither of those is geared to production, 
and soil conservation is geared to production. 

Dr. BEAN. That's right. 
The CHAIRMAN. That's correct, isn't iU 
Dr. BEAN. Yes. 
The CHAIRMAN. So that in whatever benefits or subsidies we extend 

to the farmer, we make no differentiation between the corporate farmer 
and the flesh-and-blood farmer. Is that right¥ 

Dr. BEAN. That is right. 
Dr. JOHNSON. We limit the size of the benefits. 
Representative WlLLIAlWl. We limit the size of the benefits we pay 

to them. 
The CHAIRMAN. That is one concession that has been granted to 

them. 
Dr. BEAN. That may also affect the noncorporate farmer of large 

size as well. 
Mr. PIKE. How does this control tie in-well, I just went back to 

the country last year and found a barn half full of superphosphates 
that the Government had given me to improve what was left of the 
acreage, so that I could raise, perha)?s, as much on, I should think, 
about one-third of the acreage as I dId on the whole of it before. I 
couldn't tie that in, lying for 2 or 3 years. It would make good farm
ers ~ra.mp themselves, I am afraid, by holding down, taking out of 
production hereJ and then all this refertilization. I couldn't rational
ize it. We had to take it and put it on the land. It was sort of 
contradictory. 

Dr. BEAN. In general, I would say that the philosophy probably is 
that if we are going to produce, we might as well produce as efficiently 
whatever the country requires, and If you are going to produce a 
certain amount of bales of cotton, say 12,000,000 or 13,000,000 bales, you 
want to produce it as efficiently as possible. 

Mr. PntE. That still isn't quite clear. 
Dr. BEAN. Also, if you want to produce 5,000,000 automobiles, you 

produce those as efficiently as I?ossible in terms of manpower and other 
costs. That is what I take it IS society's frame of mind at the present 
time. 

The CHAIRlIlAN. Have you, in these discussions, indicated the trend 
of agricultural development in relation to employment i 

Dr. ANDERSON. Yes. 
The CHAIRMAN. You have. And what is that trend' 
Dr. BEAN. In general, it is that over the years we can expect to 

produce either more agricultural products with the same number of 
people that are now on the land, or the same volume of production 
with fewer people on the land, and uuless there is an opening up of an 
entirely new channel of consumption, it would be difficult to see any 
opportuni.ties on the land for peopl.e who are not now there. In fact, 
there is dIfficulty to see opportumlIes for all the people that are now 
living on the land. 

The CHAIRlIlAN. Well, what opportunities do you see for new uses 
of agricultural products i 
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Dr. BEAN. There are a thousand and one uses of agricultural prod· 

ucts, new uses, that are being experim~ted .. ith but, for so.me rea:son 
or other, these uses just don't occur rapIdly enough for the immediate 
situation within the next 2 or 3 or 4 years. 

Dr. JOHNSON. For the future, but not for the immediate time. 
Dr. BEAN. We have an exhibit in the Department of Agriculture 

now of the many uses of cotton that have heen developed-gears and 
handles and what-not, all sorts of things it is difficult to imagine that 
you can use cotton for, but in the aggregate those things at present 
don't consume a great deal of cotton. They may in time, but that 
is in the lap of genius of the scientists. 

The CHAIRMAN. What can be done to stimulate the development of 
new uses! 

Dr. BEAN. The Department of Agriculture, I believe, has quite an 
extensive progrnm of effort in that direction. 

The CHAmw_N. The opportunity is there, is it not, and it is recog
nized. 

Dr. BEAN. I would say the hope is there. Whether opportunity is, 
I don't know. For example, a j!OOd deal--

The CHAIRMAN (interposing). I didn't mean op'portunity in the 
commercialized sense. You speak of all these pOSSIble uses of cotton 
but for some reason or another they don't develop. Is that because 
thev have not been made commercially profitable as yet! 

Dr. BEAN. That is probably a factor. 
The CH-mY_N. Is it true, for example, that the use of alcohol as a 

fuel has long heen recognized but it cannot yet be produced at a price 
to make it competitive with oil or gasoline' Is that correct ¥ 

Dr. BEAN. Yes, sir. 
The CHAIRMAN. So science, chemistry, already can point out to us 

innumerable new uses for agricultural products which are not being 
taken advantal!'! of because they are not yet in a competitive stage. 

Dr. BEAN. Yes; but that same science needs to make one more re
mark, namely, that we scientists need to discover how to use a~cul
tural products in these new ways on a commercial basis, but It isn't 
up to the farmer or to any of us who are not scientists to develop the 
new uses, after scientists merely tell us that here is a place; it·is still 
the scientists' job to discover the next trick, which is to briug that 
process down onto a commercial leveL 

The CHADIVl'Iw. Well, could we bring it to a commercial level by 
using the same device that we used to bring so-called infant industries 
to a commerciallevelt 

Dr. BEAN. I am not sure I have in mind--
The CHAIRYAN. Tariff as an exclusion policy, an isolation policy. 
Dr. BEAN. That is a question of many, many colors. 
The CHAIRVAN. It presents itself to any student of this problem 

because the alternative seems to be the subsistence homestead and.the 
reduction of a large proportion of our people to a peasant class. 

Dr. BEAN. Not nl'CeSSllrily. 
The CHAIIIVAN. What is the alternative if that isn't it! We have 

the r~rm Security Administration, which is an effort to keep farm 
famlhes on the land, whereas we know that your testimony here is 
absolutely correct, namely, that production per man is increasing and 
the market is not increasing. ' 
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Dr. BEAN. If you will allow me to make a statement without 
spelling it out in detail, because I don't have the detail, I would say 
this: We ought to be able to look forward to opportunities of 
employment which are not in the industrial centers and not in com
mercial agriculture, but somewhere in between where we utilize our 
resources more effectively then we now do. Some people call that 
a rural works pro~m, or some kind of a set of opportunities for 
work which doesn t necessarily have to he a subsistence type of 
living. 

EFFEOT OF INOREASED EMPLOYMENT ON FA1IJI[ PRODUarION 

Dr. LUBIN. Mr. Bean, let's assume the per capita consuml;'tion of 
all goods in America were equal today to what they were In 1929, 
whiCh means in turn, let's say, that we would be employing in indus
try and in service trades and transportation, just for tile sake of 
argument-I don't know what the figures would be-6,ooO,ooO or 
1,0001°00 more people than we are employing in those forms of 
actiVIty today. What would that mean In terms of consumption of 
farm products¥ Or put it this way, wouldn't an increase in employ
ment by 71°001000 or 8,000,000 in other types of economic activities so 
increase tne aemand for farm products that this problem you are 
talking about would disappear¥ 

Dr.13EAN. It all depends on how much time you are going to take 
to get that increase in employment. If you can do it Immediately, 
overnight/ then.t, of course, you have a stepping-up of agricultural 
consumptIOn. The extent of that stepping-up will depend on the 
extent to which consumption by the unemployed is now below stand
ard, and it probably isn't as much below standard as the overall 
impression would suggest. ~t would still leave us, incidentally, with 
an unemployment problem on the land, becaus when you merely 
absorb 6,000,000 people in your industry, you are not even doing a 
good job of employing the number that are variously estimated to be 
unemployed in the cities. In the testimony this morning, you had 
various figures which, while the figures were of wide range, never
theless indicated a substantial unemployment problem in the rural 
and farm areas, somewhere yerhaps around 2,000,000 people. 

The CHAIRMAN. Are you Indicating to us that If all of the unem
ployed were capable of purchasing food and agricultural commodities 
as though they were receiving $1,200 a year, there would still not be 
an appreciable increase of the market for agricultural products' 

Dr. BEAN. Yes; I think there would be an increase, but I think it 
would be an increase which the farmers on the land now can supply 
and still leave us with a block of people on the land who ought to be 
working more effectively in other pursuits . 
. ' The CHAllIMAN. On what do you base that conclusion' Is that an 
impression that you get from your readings and your studies, or is it a 
well-developed conclusion' I ask you that question because the Sur
plus Commodities Corporation seems to feel that there would be a 
very substantial increase of consumption. 

Dr. BEAN. Provided you channelize that increased purchasing power 
into food or farm products. Do I make myself clear! The Surplus 
Commodities Corpora~ion adds purchas~ng power to the family with 
the" proviso that that Increased purchasmg power be spent for food. 
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Whether or not you would get the same increase, the same use of pur
chasing power, if it were created without any strings tied to it, I don't 
know. The fact that so-called size of farm income, the average of 
acreage harvested in the past few years, has been roughly 10 percent 
less than in 1930, with from 8,000,000 to 10,000,000 people employed in 
agriculture today as against 11,300,000 in 1929-which suggests to me 
that there are additional people around there somewhere that are not 
working-all that suggests to me that the people now on the land can 
produce more than we are now producing to supply this increased con
sumption that you might expect from an mcrease in purchasing power. 

The CHAIRMAN. Of course, what is true of our economy, of our agri
cultural economy: is necessarily true of every other agricultural econ
omy, too, in varymg degrees. The capacity of the land to produce is 
not altered by the flag that flies over the land, is it 9 

Dr. BEAN. Well, if y.0u have in mind such technological advances as 
we make, they are easily and quickly transferred to other countries, in 
expansion of agricultural output, just as in the United States. 

The CHAlRlII:AN. So that leads us to the question whether we should 
be content to see our future in the marketing of surpluses in other 
countries which eventually, if not immediately, will be producing their 
own surpluses. 

Dr. BEAN. That, of course, opens up the area where statesmanship 
has its task for the next few years, dealing with the international flow 
of surplus raw materials. . 

Dr. ANDERBON. Dr. Bean, the National Resources Committee's 
study of consumer expenditures indicates that it would take an ex
penditUre of about $2,000,000,000 for food to move the lowest third 
up to the level of the middle third. Would that size expenditure, 
in your opinion, alter the employment situation in a"oriculture i 

Mr. BEAN. You assume that an increase in expenditures for food 
must be effected in the form of an increase in the volume of intake, 
which I think isn't a necessary assumption. 

Dr. ANDERSON. It would take an additional expenditure of $2,000,-
000,000 on food to move these people into the level of consumption 
expenditure with the middle third of the Nation. 

Dr. BEAN. I say that that increase in expenditures doesn't neces
sarily mean a comparable increase in volume. 

Dr. ANDERBON. _That is quite likely. 
Dr. BEAN. We have the whole question of change of diet and 

qUality. 
Mr. WALL. If we were to increase consumer income by the propor

tions that you have indicated, the increase in farm income would give 
rise to additional emplo),ment in the service occupations and in per
haps farm construction! because with a higher level of farm income 
you would open up, I think, a certain amount of additional employ
ment in agricultural areas, in ruml areas. 

Dr. ANDERBON. In the over-all. . 
Mr. WALL. In the over-all. 
D~. B~ .. That is right. Let's see if we can get a little closer to 

the Implication of that figure. You have $1,900,000,000 increase in 
consumer expenditures. Farmers would get roughly half of that 
close to $1,000,000,000. Then the question is, will consumers buy 10 
~nt more in volume, or will they merely be changing their type of 
mtake Witl'OUt increasing their volume, merely paying for another 
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set of services Y If half of that increase in purchasing power means 
increased volume, that would mean what, roughly, a lO-percent in
crease in the aggregate volume of farm products Y 

Dr. ANDERSON. Possibly. 
Dr. BEAN. But you have the underlying fact that over the years 

the ag!!regate volume of consumption of farm products doesn't vary 
with ilie rise and fall of the national income, and this computation 
is based partly on that concept, so that it is dIfficult to conclude that 
that much increase in income would actually give you that much 
more employment in agriculture for additional production. 

Dr. ANDERSON. There is one other problem that has bothered me 
all day long during the discussion. Having something of a farm 
background, I have been led to regard farming and independent 
ownership as somehow linked with the concept of Americanism, that 
as landed people we have the right to own a farm and operate it. 
In your discussion this morning you showed that apparently the 
rungs are being taken out of the agricultural ladder and we can't 
move so readily' from the bottom to the top. Is that a continuing 
trend which will foredoom an increasingly large number of people 
to tenancy, and keep them from ever becoming independent owners 
on the farm Y -

Mr. HOLCOHB. I don't know about the doom, but I think that there 
is reason to believe it will become increasingly difficult to rise from 
the lower rungs of the ladder to the higher ones, as we increase the 
amount of capital necessary to become owners or tenants. If the 
machinery is made available to them at lower and lower prices, that 
may facilitate the rise in the ladder. However, the increased pro
ductivity of individuals may tend to shunt out an increasing number 
of workers in the field. 

The CHAmMAN. Have any of these farm experts testified as to any 
relationshil' between the machine and the amount of food consumed 
by the indIvidual who uses the machine! In other words, did a hand 
worker in the old days eat· more than a machine worker today! 

Dr. BEAN. Have we had that kind of testimony for the rest of the 
economy I 

The CHAmMAN. No. 
Dr. BEAN. None was brought here this morning. 
I have a feeling that that is a real question. 
The CHAIRMAN. I would naturally assume that a person who worked 

with his hands laboriously would consume 0. great deal more food 
than one who didn't work so laboriously. I would assume, for ex
ample, that an outdoor worker, a laborer, would eat more than an 
office worker because of the increased demand upon the body for ef
fort, and naturally o.n increased consumption of body forces. I won
dered if the statisticians and philosophers of the Department of 
Agriculture had ever studied that possibility. 

Dr. BEAN. Like yourself we have thought about it and have come 
to about the same conclusion, that it must be so. 

Mr. LUBIN. I think in many types of industrial activity the amount 
of energy 0. man uses is much greater, concentrated for a shorter 
period of time, of course, than work by hand; I should assume that 
running a caterpillar tractor 8 hours a day probably takes more energy 
out of you than if you were digging a hole. 
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The CH.wu.rAN. Und~btedly that would be true in. many in

stances, but I think it is also probably true that the use of the ma
chine by and large has reduced the amount of physical effort which 
all workers must exert. . 

Dr. BEAN. I think that a complementary question to yours has ·to 
do with the increase in the service industry, and that probably is 
i·elated to the reduction in the per capita consumption of such things 
as wheat. 

The CHA1JIlI[AN. Of course we do know that there has been a very 
marked change in the diet, the change from meat to salads has been 
marked. Some of your experts in domestic economy have testified 
from time to time With respect to that. 

Dr. BEAN. We have had a net reduction in the per capita consump
tion of pork and cereals in the past generation. 

The CHAIRMAN. And it seems to me that I have a very distinct rec
ollection of an intensive drive that was made several years ago against 
some of the publications of the Department of Agriculture, because 
it was alleged that they were tending to impair the consumption of 
wheat and flour. 

Well, are there any other questions Y If not, what is your pro
gram! 

(Off-the-record statement by Dr. Anderson.) 
The CHAIRMAN. Then we will stand adjourned until 10 : 30 o'clock 

tomorrow morning, in room 35'1. 
(~ereupon, at 5:20 o'clock, a recess was taken until Wednesday, 

April 24, 1940, at 10: 30 a. m.) 
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WEDNESDAY, APRIL 114, 1940 

UNITED STATES SENATE, 
TEMPORARY NATIONAL ECONOMlO CoMMITTEE, 

Washington, D. O. 
The commi~tee met at 10:40 a. m., pursuant to adjou~ent on 

Tuesday, AprIl 23, 1940, in room 357, Senate Office Building, the 
chairman, Senator Joseph C. O'Mahoney, presiding. 

Present: Senators O'Mahoney (chairman), and King"; Re~resenta. 
tive Sumners (vice chairman); Messrs. Itades, Lubrn, 0 Connell, 
Pike, Kreps, and Brackett. 

Present also: S. Abbot Maginnis, Department of Justice, William 
T. ()hantland, Federal Trade Commission, and Dewey Anderson, 
economic consultant to the committee. 

(The committee meeting was preceded by the showing of moving 
picture films of mechanization in farming operations.) 

The CHAIRHAN. The committee will please come to order. Your 
first witness this morning. 

Dr. ANDERSON. The first witness t1Iis morning is Mr. Fowler Mc
()ormick, vice president of the International Harvester Co., of Chi
cago, Ill. Mr. McCormick has :prepared a statement which he wants 
to read and oft'er certain exhibIts. 

The CHAIRMAN. If Mr. McCormick will come forward, we will 
be .. 

E:: you solenrnly swear that the testimony you are about to give 
in this proceeding shall be the truth, the whole truth, and nothing 
but the truth, so help you God' 

Mr. MOCoRHIOK. I do. 

TESTIMONY OF FOWLER McCORMICX, VICE PRESIDENT, mTER
NATIONAL HARVESTER CO., CHICAGO, ILL. 

The CHAIlIHAN. Won't you please give your name to the reporter, 
for the record. 

Mr. MoCoRll(ICK. My name is Fowler McCormick. 
The CHAIRMAN. And your position. 
Mr. MoCORHIOK. I am vice president of the International Har-

vester Co. ' 
The ()HAIRHAN. How long have you occupied that position' 
Mr. MoCoRHICK. I have been vice president since 1934. 
The CHAlRlI(AN. And are you not a descendant of the original 

McCormick who was the inventor of the first harvester' . 
Mr. MoCoR>uCK. I am a grandson, Senator. 
The CHAlRlI(AN. You are his grandson' 

1"'91--41-0t. 8D-lS2 17001 
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Mr. McCoRMICK. Yes, sir .. 
The CHAIRMAN. Are there any other questions that you wanted 

to askY 
Dr. ANDERsoN. Mr. McCormick, how long have you been engaged 

in the business of fann imflements ¥ 
Mr. MoCORMICK. Well, have been in the business for 41 years, 

in a sense, in another sense, 15. 
Dr. ANDERSON. In other words, you grew up in the business. 
Mr. MCCORMIOK. Just about. 
Dr. ANDERSON. And you observed its effect and growth and de

velopment. 
Mr. McCORMICK. For a considerable period I have been directly 

connected with it; yes. 
The CHAlR]I[AN. Mr. McCormick, the committee is indebted to 

you and to your associates for the presentation of the motion picture 
which we have just seen exhibited in another rOom in this building. 
It certainly leaves no doubt that farming is much less a back-breakin/1: 
job in 1940 than at any other time in the long history of upward 
progress of the human race. There can be no question about that. 
I suppose, however, that there still remains unanswered the problem 
of markets for increased production. All the testimony which. we 
have had presented to us to date in this committee, from every angle, 
whether from the point of view of the manufacture of machines or 
from the point of view of the representatives of labor, has been to 
the effect that by reason of technological advance we are now having 
much greater production per man than ever before. The machine is 
unquestionably a labor-saving device, and there is some testimony 
to the effect, a good deal of testimony, I may say, that it is also a 
job-displacing device, and, of course, it is obvious that the use of 
machines and the Furchase of the product of the machines depends 
upon the ability 0 people to buy the machine and to buy the prod
uct, so finally we come down to the question of how we are going to 
promote markets for the products of the farm and of the factory. 

Mr. McCoRMICK. That IS very true. 
The CHAIRMAN. You may proceed. 
The VICE CHAIR]I[AN. Mr. Chairman, just before Mr. McCormick 

proceeds, may I make a little observation, a very short one! 
The CHAIRMAN. We will be very, very happy to have you do so. 

Your observations are always interesting and constructive. 
The VICE CHAIRMAN. This observation I suggest for the considera

tion of the country as a whole in connection with this record. It was 
stated in connection with this magnificent exhibition to this effect. 
The question was asked, "Where are the poople who could or would do 
the work now done by machine Y" 

That query would indicate a great progress in the strength and 
efficiency of the machine, probably a corresponding deterioration in 
the strength and courage and determination and capacity of the 
human being. I don't make that observation in any criticism of 
what we call progress, but it seems to me that society should give 
some consideration in connection with its progress as to whether or 
not it is developing, whether or not it is making strong machines 
and weak. people, wh~ther ~r not. the "-,,pacity. to do things and the 
responsibIlIty of domg tllmgs IS bemg sliifted from people to 
machines. 
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One of the interestin~ observations that was made in connection 

with this exhibition-antt I want to repeat that certainly what I am 
:;aying is no criticism of anything that is being done-was that it 
wasn't any strain on the fellow's suspenders to operate those machines. 
There is not much strain on his muscles, and muscles grow stronger 
with us. There i.s not awfully much strain on his head. It doesn't 
tend to strengthen the thinking machine. Of course, it is a little more 
difficult to operate a complex machine, but, after all, there was a good 
deal of individual resourcefulness required when a fellow was plow
ing on a hillside with a bull-ton~ue plow in the days of long ago. 

Something was said about puttmghay up on the wagon by the Arm
strong method. It musn't be forgotten that when you changed from 
putting it up on the wagon by the Armstrong method, the tendency 
was for the arlIl$ to cease to be strong, because nature is not disposed 
to let strength remain where it is not used. 

Now, I hope I make myself clear. I am not at all criticizing. I do 
have a good deal of the fogie in me; I admit that, but I am reasonable. 
I am not criticizing this progress. I know tJ,at machinery has done a 
great thing in progress. But in connection with this appreciation of 
what machinery is doing, it seems to me, as indicated by our chair
man we are going to probably have to be cautious that we don't 
develop a sort of warfare behveen machinery aod human beings. He 
has indicated that. That is one of the big problems that you are not 
here to talk about, but I think you will prohably have to think about 
it. When I was looking at the work that was being done by the mag
nificent machine, I was thinking of the picture I see when I go home, 
of these tonant farmers sitting around on the streets, living ofi' direct 
or indirect contributions from other people. It pments a serious 
question. 

I want to continue to repeat, because I donYwant to be misunder
stood about it, I am not saying this in any criticism of what you 
~tlemen have done who are making this wonderful ~rogress, but I 
think society is well able to realize it cllarges them WIth some addi
tional responsibility, and we have to meet that. 

That is the line of talk that I thought might impress my people. 
I have got to come up for reelection l?retty soon. . 

The CHAIlIl\[AN. Well, the vice chRlrman's talk to his constituents 
prompts the cllairman to add a few remarks to what has already been 
said III this record. I think there can be no doubt that the ma
chinery has done a great deal to inlprove the living standards of the 
human race. No one, I think, would have the hudiliood to deny 
that. The trouble, as I see it, is that it hasn't done enough. Our 
problem is to find a way by which it can do the remaining job, whicll 
IS, of course, to ~rovide full employment for all who want and need 
jobs. The machme has certainly been very successful in contributing 
to the creation of abundance, abundance of farm products and 
abundance of all types of natural resources, abundance of all types 
of commodities that the human race needs or desires. There can be 
no doubt that the machine has also created a great deal of leisure. 
We saw tJ,e leisure in the farm home on the pIcture that you pre
sented this morning) Mr. IIIcCormick. The lon~, long day of the 
farmer has been matte unoecessnry by farm mnchmery, and the long 
day in the shop has been made unoecessary. There is no question 
about t1,at. 



17004 CONCENTRATION OF ECONOMIC POWER 

The machine has created leisure. The trouble is that it has also 
created a certain amount of unpaid leisure. That is the forced 
leisure of the workman who, though he wants a job, can't find a job, 
IInd because he can't find a job, if he is a farmer or a farm tenant 
he can't get the land upon which to buy the traCtors that the Inter

. national Harvester and Allis Chalmers and the others make. 
I'm sorry. 
Dr. ANDElI9ON. May we proceed i 
The CRAmluN. That was also a speech to my constituents. 

[Laughter.J : 
Senator KING. May I make an observation".but not in the way of 

explanation i I am listening, and after the testimony is all in, than I 
may submit a statement for the record. . 

Dr. ANDEBSON. Very good. 
Mr. MoCoRMICK. Mr. Chairman, if I might' defer any comment 

on the Congressman's remark, I think they. are very pertinent in
deed, and perhaps we can go mto them more fully a little bit later. 
I want to express at the beginning our appreciation of the time that 
you gentlemen have taken to see those pictures given by Allis Chal
mers, the Deere Co., and ourselves. We had a feeling that they might 
be illustrative of some of the modern practices in the industry, and 
we very much app'reciate the time you have taken. 

Mr. Chairman, if I may ask your permission, we have prepared 
a statement on behalf of our company which I will ask your per
mission to insert in the record because there are two exhibits in the 
back ef the statement, and than I should like to read the greater 
proportion of the statement, if I may. 

The CH_mU_N. To avoid duplication, this statement now pre
sented will appear in the record as the statement which you are 
makin . " 

Mr. \iCCoRMICK. If that is ,Permissible. . 
The CHAIRMAN. Without objection that will be the rule. 
(The charts referred to were marked "Exhibits Nos. 2681 and 

2682" and appear facing p. 17604 and on p. 17005.) 
Mr. McCoRMICK. I am glad to come here to gIve any assistance I 

can to your study of the progress of technology. No such inquiry, 
naturally, could be complete without a careful examination of the 
technology of farming, for the farm is the basis of our civilization. 
If there had been no developing farm technology, there could be 
no industrial America as we know it today. 

That is true, .I believe; because the farm has furnished two of 
the absolute essentials of an industrial society-adequate food and 
available manpower. Today we take those things for granted. This 
could not have come about unless farm technology had removed the 
fear of famine and set men free to work in industry, at manufac
turing, selling, and transporting goods of all kinds. 

In addition to these general benefits, the progress of farm mech
. anization has made the farmer's life more .attractive and enabled 
him to raise his income b;r reducing his costs of production. 

There are many questIons touchmg on farming which I am not 
competent to discuss. I do not come before you today as an agricul
tural economist or a sociologist. I am able to suggest no panacea 
for unemployment, on or off the farm. I think it is obvious that 
advancing technology, whether in farms or in industrial regiops, 
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THE FARM DOLLAR 
DISTRIBUTION OF US. FARMERS 1931 EXPENSES 

....., 
DNlNE 
BEST Da,TA 
AVAILABLE. 
PAINCtAIt.L. 
SOVRCEOF 
INFOAUATlON I 
US DEAt.R'TMENT ~ 
AGRlCULTlIRE. 8UREAU 
OF AGAICUL'TVA"L 
ECX:JIr.IOMCS. WASHINGTON, DC. 

'reAR 
1932 
1933 
1934-
1935 
1936 
1937 
1938 
1939 

GROSS 
FARM 
INCOME Cl) 
.5,562 

6,404 
7,629 
8,688 
9,672 

10,425 
9,290 
9,100 

cu IN 11110&.10"1 ~ OOLLMS 

EXPENDITURES FOR 
FARM IMPlEMENTS. 
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REI'lI>JRS (I) 

• 95 
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1. 7 'f, 
1.5 
2,5 
U 
4.8 
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sometimes results in displacements of labor. Although the distress 
caused in this way is generally temporary and local, It is neverthe
less acute to those affected and is Important to SOCIety in general. 
Obviously, solutions of these problems are, of vital importance. 

:MECHANIZATION IN AGBIOUJJ1'UlIl!l 

Mr. MoCoRMroK. I think I must limit myself to the contributions 
to farm technology which have been made by the industry with which 
I am connected, and I say that in the sense, Mr. Chairman, that I 
think technology can rightly include other fields in which we are 

124<9.1-41-pt. 8~1 . 
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not expert or engaged, sucb, as the improvement of seed, improve
ment of plants and fertilizers and farm buildings, and so forth, and 
I don't intend to touch on them today. 

These contributions of our industry lie chiefly in two areas
the mechanization of farm production methods and the development 
of farm transportation through the use of the motor truck. 

The problem of the farmer under any economic system is to pro
duce as efficiently; as unfailingly, and as easily as possible. The 
business of our industry is to improve the farmer's ability to do that. 
I want to talk a little, if I may, about what machines have achieved, 
what they have failed to achieve, what the sources of farm mechani
zation are, what some of the present tendencies and future possibili
ties are, and what some 'of the results and contributions have been as 
I see them. 

Most of you are generally familiar, I believe, with the evolution of 
farm machinery. But since my later remarks will be based on the 
course which that evolution has followed, it might be well to review 
briefly some of the high spots in the history of farm mechanization. 

Prior to 1831 agriculture had been for many centuries an industry 
which utilized human labor as its source of power. Animal power 
had been brought into the picture only partially. The most notable 
uses of animal power were in plowing with wooden or cast-iron 
plows, and in hauling. The other processes, planting, cultivation, 
harvesting, were carrIed on almost entirely by hand. 

The two decades between 1830 and 1850 witnessed a remarkable 
revolution in agricultural methods. The reaper was invented in 1831. 
The machine that was to become the basic mower appeared 3 years 
later. The steel \?Iow, which made it possible to plow the rich, sticky 
soil of the prairIes was invented in 1837. The threshing machine 
came in 1834; the earliest combine in 1836. Grain drills, permitting 
more accurate planting of seed than was possible with hand sowing, 
appeared in the forties. 

The effect of these inventions was almost inunediately apparent. 
The time required to harvest an acre of wheat, for instance, was 
reduced approximately 65 percent between 1830 and 1840, from an 
estimated 37 hours in 1830 to an estimated 11% hours in 1840. 

These new machines all utilized animal power, usually in the form 
of horses or mules. ,. 

The next half century between 1850 and 1900 witnessed the develop
ment of many other machines, including the corn planter, improved 
types of harrows and cultivators, the grain binder which was evolved 
from the reaper, and, on the Pacific coast, the big combine powered by 
from 18 to 50 horses. 

Throughout the period, farm machinery underwent a continuing 
process of improvement in design, production methods, materials, and 
utility, and new machines and accessories continued to be develoJ;lOO 
for special purposes according to the needs and demands of a changmg 
agriculture. 

This period was notable for the first effort to substitute mechanical 
power for animal power. This was the steam engine, which appeared 
1D the middle of the century and was useful chiefly as a mobile source 
of power for tJlreshing machines. Occasionally these steam engines 
were used in plowing, in regions where the terrain permitted. 
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In the last decade of the nineteenth century many experimenters 

began work with the internal-combustion engine, looking toward the 
development of the tractor. 

(Representative Sumners asSumed the chair.) . 
Mr. McCORMICK. Commercial production of tractors powered by 

gasoline engines may be said to have begun in the first decade of this 
present century. Before the World War their use was widespread 
and during- the war it greatly increased. 

The basIC tractor from 1910 to 1924 was a four-wheel machine useful 
mainly in preparing: the seedbed and in harvesting operations. These 
tractors were intended to pull machines which were essentially of a 
horse-drawn type, althou~h the construction of many such machines 
was strengthened to stand up under tractor use. In field work these 
tractors applied their power principally through the drawbar. 

Two deVICes enabled the power of the tractor engine to be applied 
to related machines. The belt pulley made it possible to use the 
tractor to run stationary threshers, hammer mills, ensilage cutters and 
blowers, small sawmills, and other such machinery. The power take
off, through a drive shaft, operated grain binders, corn bmders, corn 
pickers, potato diggers, and other machines with moving parts, thus 
making these machines independent of power from ground traction 
for the first time. In other words, before this time the mechanism 
of an implement pulled before by a horse was motivated by power 
deri ved from the wheel. 

From this time forward the wheel became something simply to 
carry the implement, and the power necessary to move the mecha
nism of a binder or mower was derived by a shaft running from the 
rear end of the tractor to the front end of the implement. That 
made quite a revolution in machinery desigu. 

Side by side with the g-rowth of the tractor came another applica
tion of the gasoline engme to farm technology. This was the rise 
of the automobile and motortruck. 

The importance of the automobile and the motortruck led a num
ber of farm equipment manufacturers to enter that field during 
this period. No company in the farm equipment industry is now 
engaged in making passenger automobiles. Our company is the only 
one in the industry which manufactures motortrucks. I consider 
our motortruck business a contribution to technological advance on 
the farm in the same sense as our other products. .Althou"h our 
motortruck sales eventually became greater in urban areas than in 
farm areas, we entered the business originally with the needs of 
farm transportation foremost in view. 

In this period, too, a third type of tractor was introduced, the 
cra,:"ler or. tracklaying- type. It a!,peared about 1905,.and soon became 
avaIlable m several SIZes. Its chIef advantages are Its great tractive 
power in hilly or loose soil conditions, and its relatively low height. 

/Small crawlers are used extensively jn orchard work while larger 
ones have been adopted in many regions where great power on the 
drawbar is the principal need. 
Durin~ these same years the large Pacific-type combine was 

adapted m a greatly reduced size to the smaller farms of the prairies. 
These prairie-type combines, having cutting widths of from 12 to 16 
f",et, became available about 1914. 
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Such developments as the. power take-off, the belt pulley a.nd the 
prairie-type combine added greatly to the utility of the tractor but 
It still coUld not perform one of the essential farm operations, the 
cultivation of growing crops. This did not become possible until 
the Farmall tractor was introduced in 1924. 

The great contribution of the Farmall tractor was its ability to 
do everything the earlier tractors had done, a.nd in addition, to 
cultivate row crops without injury to the growing crops. It made 
possible for the first time the application of tractor power to all 
field operations. It took the tractor out of the class of a partial 
substitute for a.nimal power and made it unnecessary to keep "horses 
at all. 

The Farmall differs from sta.ndard tractors in that it is a a
wheeled machine with a higher a.xle clearance. 
It derives its traction from two large drive wheels at the rear, its 

steering from the small wheel centered at the front of the machine. 
Its rear wheels are adjustable to different row spacings a.nd its 
design enables the operator to see the work he is doing better than 
witli a four-wheeled machine. The popularity of this type of trac
tor has influenced all subsequent tractor design and has made all-
purpose tractors standard in the industry. . 

I don't mea.n by that that the four-wheeled tractor is an extinct 
type of tractor, but it means that all manufacturers manufacture an 
all-purpose type of tractor at the present time. There is a use for 
four-wheeled tractors in certain sections of the country where row 
crops are not the all-inlportant feature. 

Under the influence of the all-purI?ose tractor the principal farm 
machines underwent a radical revislOn in design. An important 
phase of this change was the construction of machines not to be 
pulled by the tractor but to be mounted directly on it as quick
attachable tools. 

The all-purpose tractors had their greatest usefulness in farming 
areas where row crops predominate, particularly in the Corn Belt 
and the Cotton Belt, where the previous four-wheel models had been 
of limited utility. 

During this period between 1924 and 1932 the prairie combine 
underwent still further changes which tended to reduce its size a.nd 
the width of its cut. Ten-foot machines and 8-foot machines were 
introduced. 

The census of 1930 showed 900,000 motortrucks on farms. By 
1935 manufacturers' estimates place the figure at nearly 1,000,000. 
I believe the 1940 census will show more than 1,000,000. The figure 
does not in itself reflect the importance of the motortruck in farm 
transportation, since much farm produce moves to market in common
carrier trucks. I know of no statistics covering the number of such 
trucks. 

Before the present development of the motortruck, the farm view
point was bounded by the number of miles a horse could cover in a 
day. The farmer's market was the nearest market unless he enjoyed 
an unusuaII:\, favorable location on a railroad. There were costly 
delays in shipping. Stock lost weight, which meant dollars to the 
farmer, on the way to market. 

By 1932, 40 percent of livestock went to market on the highways. 
By last year that proportion had increased greatly. Department of 
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Agriculture studies in October 1939 of 67 major markets showed that 
58.8 percent of the cattle, 66.9 percent of the hogs, 58.4 percent of the 
calves, 40.5 percent of the horses and mules, and 25.7 percent of the 
sheep and lambs went to market by motortruck. 

Aside from livestock marketing, I think it is probably not nece&' 
sary to do more than refer to the obvious boon the motortruck has 
been to dairymen, fruit and vegetable growers in increased speed of 
delivery, widening of markets and lessening of spoilage losses. 

Turning again to the field of farm machiney, the year 1933 was 
notable for the introduction of an all-purpose tractor substantially 
smaller and cheaper than any other theretofore built. This was the 
Farmall 12. While desi/Pled primarily for use with one plow for 
which it poved popular, It also developed that in many soils it had 
enough power for two-plow operations. Competitive developments 
in the one-plow tractor field Immediately followed with the result 
that stilI smaller and cheaper one-plow tractors were introduced and 
a substantial demand from farmers for this small type of tractor 
has been clearly demonstrated. At the present time 4 or 5 of the 
tractor manufacturers of the country have one-plow tractors and 
those who have not wilI presumably have tractors of this type within 
a short time. Last yea.r the Harvester Co. introduced two new one
plow tractors, smaller and substantially cheaper than its original 
one-plow tractor of 1933. 

The year 1933 was also notable for the first introduction of a 
tractor with rubber tires as regular equipment. And you gentlemen, 
I am sure, noticed the large number of implements and tractors 
you saw with rubber tires in those pictures. 

Since that date the increase in demand for rubber tires has been 
remarkably rapid until today the overwhelming majority of all trac
tors of all sizes made by all manufacturers go out on rubber. 

Although rubber tires increase the first cost of a tractor their 
advantages more than offset their disadvantages. Their rolliIlE re
sistance IS much less than that of the steel wheel with lUgs. UndElr 
most conditionsz therefore, the use of rubber tires permits either 
bigher speed or operation, or the use of larger inIplements, or a 
reduction in fuel costs while using the old inIplements at the old 
speeds. 

By their cushioning action rubber tires save wear and tear on 
the tractor and, even more inIportant, add greatly to the comfort of 
the operator. Furthermore, the rubber tire admits the tractor to the 
paved highway, either to move inIplements from field to field or for 
road hauling with a rubber-tired wagon. The utility of the rubber
tired tractor for road work is causing manufacturers to build greater 
speeds into tractors, and road speeds of 8 to 15 miles an hour are 
commonplace on current models. 

In addition to the use of tires on tractors, an increasing number 
of wheeled inIplements, such as plQwS and combines, are being 
mounted on tires. 

You will be interested to know that an effort is being made by 
our company, and I believe by other implement companies generally, 
to standardIze the wheel sizes of inIplements on which rubber tires 
are desirable, in order that the farmer may equip his machine with 
second-hand automobile tires. Tires with worn-down treads no 
longer safe for automobile use can still give long and cheap service 
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on implements which a.re nQt required to furnish their own tra.ction, 
but are drawn or powered by tra.ctors or horses. 

I might say at tha.t point that one of the resistances to the intro· 
duction of rubber tires some yea.rs ago wa.s just that fact of the first 
cost. There was a. natural ske.pticism and doubt a.bout whether the 
farmer wa.s really wa.rranted ID adding that additional cost to his 
tractor or to his implement. There wa.s a. further question a.bout 
the durability of tires on the farm. You men know that around a 
farm a.nd out on country: roads there a.re any number of nails and 
sharp things loose, and It wa.s thought that the life of a tire might 
be short. Tha.t ha.s not proven to be true. 

Another thing tha.t caused a. resistance to the introduction of the 
rubber tire was the thought that it would not have sufficient traction 
under a la.rge number of conditions. That ha.sn't been proved true 
either. It is true that under certain limited conditions, for instance 
frozen soil on which there is a. little thawing on top} the rubber tire 
ha.s not had the desired tra.ction, but in other conditions you have 
either equa.l or better traction than a.nother tire, and it looks a.s if it 
were here to stay. 

The VICE CHAIRMAN. Does the rubber tire help to prolong the life 
of the machine i _ 

Mr. MoCoRMICK. Yes, sir; it does very definitely, and it ha.s 
another definite effect: When you ta.ke a.way by the use of rubber 
tires the sharp shocks, the shock of a. steel lug on a. hard surfa.ce, a. 
frozen surface, for example, or a. steel wheel hItting a stone, you are 
able to design your whole machine less heavily, less strongly, and 
therefore more inexpensively. The rubber tire ha.s had a distinct 
influence on our being able to lessen a.nd lower the cost of the tractor, 
and I believe tha.t that will ma.intain to a degree in implements, 
although not to a.s great a. degree. 

Another notable development since 1932 has been the sma.ll combine. 
Prior to that date, the smallest combine had an 8-foot cut, and there 
had been sufficient sales of these machines ea.st of the Mississippi to 
indicate that combine harvesting wa.s not limited to the dry a.rea.s. 
The development of the small one-plow tra.ctor naturally led to exper 
imentation with small combines which eould be pulled with the one 
plow tractor, operated with a. power take-off and handled success
fully by the operator of the tractor without other assistance. The 
Allis-Chalmers Co. wa.s the first in the field with a successful small 
combine having a cut of 5 feet. Other manufacturers, including the 
Harvester Co., were soon in the field with sma.ll combines of their 
own designs having va.rious cutting widths. At the present time 
the farmer has a wide range of choice of combines, with cuttin G" 

widths varying from 3Y2 to 6 feet, a.ll of which ca.n be operated witt 
small tractors. 

One of the rea.sons for the popUlarity of the small combine is that 
it will harvest many other crops besides the grain crops which 
the larger combines were designed to handle. The small combines 
have harvested successfully almost 100 different kinds of crops. 
Some of the most important, in addition to the grain crops, are soy
beans, clover, edible beans, lespedeza., buckwhea.t, flax, pea.s, and 
sorghum. 

Time will not be taken to list other newly designed implements 
for use with the one-plow tractor other than to say that many ape-
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ciol machines have been recentl;y designed and are now available. 
The result is that with the old lIDplements formerly available and 
all of the new machines specially designed for use with the one-plow 
tractor, the purchaser of such a tractor can use it for practicolly all 
farm operations; that is, a complete line of implements is available 
and each purchaser may choose tllOse needed in his operations. 

Reviewmg the technological changes in farm machmer;y since 1932 
as listed above, your attention is called to the fact that ID the main 
they relate to equipment for small farming, and that a remarkable 
number of new machines have been designed, put out and proved 
popular, within a short time. When the history of this period is 
reviewed at a later date, it may well be that it will stand out like 
the period of 100 years ago as a time of concentrated invention having 
a marked effect on the future of agriculture. 

The inventions of 1831 to 1800, with their subsequent refinements, 
made possible the rapid development of our prairie States and the 
building of our industrial civilization. The recent technological ad
vances in farm machinery from which the family-size farm will 
greatly benefit, may well become a bulwark to preserve this important 
part of our social structure. 

There are in the States about 6,800,000 farms of which the great 
majority are family-size farms operated without hired help. The 
United States census fignres indicate that only about 1 farm out of 7 
has hired help. In the 1920 decade most of the tractors were used on 
t-he larger farms with the exception of the speciolized small fruit 
and vegetable farms. This was largely because one-plow tractors 
were not available and many farmers who would like to have farmed 
with tractors did not feel justified in making the investment required 
for a two.plow tractor and its tools. 

Because of the situation some dire prophecies-were made that farm 
mechanization would lead to corporate farming and the elimination 
of the family farm. The development and production of the one
plow tractor and all of the small-tool equipment to go with itbreflects 
the determination of the family-size farmer to remain in usiness 
and his desire to share in the benefits of mechanization. Ouly in 
response to such a demand could the many small tractor and the 
many tools to go with them have been designed, produced, and 
marketed. The small farmer wanted an automobile and in many 
cases had one, purchased perhaps in the second-hand market. Not 
needing his horses on the road, he wanted to do away with the care 
and elfpense of horses on the farm and enjoy the savings in time and 
shorter hours made possible by the use of improved farm machinery. 

With the mechanIZed equipment now available for small and me. 
dium-sized farms it seems reasonable to believe that the famil1. farm 
which has often been called the backbone of our Nation Will still 
stand and perhaps be in a stronger position than ever. 

(Dr. LUBIN assumed the chair.) 
Mr. MC.CORMICK. The. foregoing i~ a' very conden~ed outline of the 

technologlCol progress ID labor-savmg farm machmery during the 
last century, with an indication of the pronounced present-day trends. 

FARMERS' DEMAND FOR MECHANIZATION 

Mr. MCCORMICK. One conclusion seems fairly clear, It has not been 
the implement manufacturers who have directed the efforts of the 
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farmers, but rather the farmers who have directed and inspired the 
efforts of investors, engineers, and manufacturers to solve their prob
lems and supply their needs. 

The early implements were in many cases invented or designed by 
fa.rmers themselves. Highly trained engineers now design farm 
machinery, but their efforts are naturally directed to the solution of 
the problems actually presented by farmers. These problems of 
demands for different kinds of eqwpment find constant expression 
in contacts with farmers and are transmitted to manufacturers 
through their sales and research organizations. 

Now, Dr. Anderson, with your permission, if I could skip over to 
page 12, in the interest of saving time, the material covered there I 
would be very glad to discuss any questions which you might care to 
cover at a later date. We will go to the bottom of page 12, then.' (The material omitted appears below) : 

Refrigeration bas only recently become an Important part of farm equIp
ment, and is one more example of the lndustry's response to the tnrmers' 
demands. The demand began when health authorities required the cooling 
ot milk OD the farm before delivery to the cities. and it has been stimulated by 
the farmers' desire tor household refrigeration, 

Ordinarily not very many types ot implements are required to handle the 
operations of a single famUy-siud farm. but most people would probably be 
astounded at the immense variety ot Implements and tools required for the 
many varied farm operatioDs throughout the country J &lJ.d also tor similar 
operations under varying weather or soil conditions. 

Progress in developing better lmplements, and by better I mean more 
efficient, more durable and less expensive, bas been continuous and Is Itlll going 
on: but it la a gradual process, requiring field experimentall, including waiting 
periods between seasons tor further experimentals. 

:MAJOR EFFECTS OF THE USE OF FARM MACHINERY 

Mr. MCCORMICK. As already noted, all the principal labor.saving 
devices for the preparation of the soil, planting, cultIvating, harvest
in~llJ~d handlmg of farm crops have been developed or invented 
wi . the last century, and during that time a continuous process 
of development and improvement has been going on. It is worthy 
of note that all this happened in our country and also that American 
manufacturers, unprotected by any tarilf/ have led the world in the 
manufacture of farm machinery, and mat the American farmers 
have always been the greatest users of farm machinery. 

It would seem, therefore, that the history of the last century should 
reveal in long-range perspective the elfect of the use of farm ma
chinery and the contribution it has made toward the progress of our 
country to its outstanding position in the world. The four major 
elfects may be stated briefly as follows: 

(1) Farm machinery has brought about an assured food supply 
and freedom from famine. 

(2) Farm machinery, through enabling a much smaller proportion 
of the total population to produce food for the whole, has released 
from the soil the manpower which has made possible our great in
dustrial progress. 

(3) Farm machinery has done much to relieve the drudgery and 
shorten the hours of labor for that portion of the population remain. 
ing on the farms. 

1 BeterrlDg to prepared statement. 
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(4) Farm machinery has hrought more profit to the farmers. 

(And not alone or m",mly through l",bor displacement, but also in 
the many ways by which better yields and better quality: of crops 
are obtained and assured through improved methods of soil prepara
tion, planting, cultivating, and harvesting. The weather always will 
be one of the greatest fo.rm hazards. The speed and timeliness of 
cultivation can do much to conserve moisture and effect weed control, 
and the speed of mechanized harvesting has greatly reduced the risk 
of losing matured cro.ps through rain, hail, wind, heat, or other 
adverse weather conditions.) 

(Senator O'Mahoney resumed the chair.) 
Mr. McColUolICK. These four statements are self-o;xplanatory, but 

I want to add a few comments on some of them, and m this connec
tion discuss the subject of present-day labor displacement by farm 
machinery. 

An assured food supply is a condition which never existed any
where at any time in the world's history until it became a reality 
here within comparatively recent times. The change is so great that 
we no longer think of crop failure in terms of hunger and starvation, 
but rather in terms of the effect of a short crop on farm prices and 
farm income. We regard our food suppl;!' as so certain that we do 
not worry ahout the matter at all. Cred,t for this change belongs, 
of course, in part to the governmental and private agencies which 
have contributed to the control of Jl8Sts and diseases, produced new 
and better varieties of plants, and llDproVed the 'l.uality of livestock 
breeding and handling. But I believe the mecharuzation of farming 
between 1831 and the present day has been a foremost factor. 

We can all remember the World War slogan, "Food will win the 
war." We can also remember th",t the machines available made it 
possible to bring about a vast increase in food production to meet 
the unparalleled demand of that period. I beheve our unequaled 
capacity to produce food is the foundation of our strength from the 
standpoint of national defense. The I?resent uncertain state of the 
world certainly brings home the vital llDportance of this productive 
capacity. 

At present there are suryluses of some farm products, but in the 
main these are surpluses ID the sense that they are not currently 
salable rather than ID the sense that our people do not need or could 
not use the products. Regarding these surpluses, I am in substantial 
agreement with the views expressed by Dr. Mordecai Ezekiel, of the 
Department of Agriculture, before the National Industrial Confer
ence Board meeting in New York last January. 

Dr. Ezekiel gave it as his opinion tbat a level of industrial em
ployment comparable to what existed in the 1920's would cause a 
substantially larger demand for farm products, and might even 
require an increase in acreage of some crops. He suggested that the 
more fundamental problem IS how to put back to work the city people 
who are not working and are ready to work, and ready to buy more 
food for their families. When that problem is solved he believes 

• the remaining farm problems will be com'faratively sinIple of solu
tion. I think that is probably true. And have faIth enough in the 
future of the United States to believe that these problems will be 
solved. 



17014 CONCENTRATION OF ECONOMIC POWER 

Next in importance to our assured food supply, and conditioned 
upon it, is the fact that without agricultural mechanization our in
dustrial society would be impossible. Only when men were released 
from physical toil in the fields could they apply their strength and 
intelligence to the development of industry. 

From the beginning of history until very recently the necessity of 
producing food by crude hand methods chained the vast majority of 
people everywhere to a life of hard labor on the land. Secretary 
WalIace has clearly stated the dramatic change that has taken place: 

One hundred fifty years ago it required 19 people living OD the land to support 
themselves and one person in town. Today, under greatly commercialized and 
industrialized conditions. one person on the land supports h1mBel1', 3 people iD 
town, and contributes to the support of another person overseas. 

The mechanization of agriculture, including farm transportation, 
made the farm population a great reservoir from which abnost con
stantly man power has been drawn for the expanding industries that 
have made the United States the foremost nation of the world. For 
more than 100 years, right down to the depression of 1929, the pressure 
for release of men from farms to join the ranks of industry has never 
ceased. 

This movement halted with the depression, and now the persisting 
industrial unemployment has made socially undesirable, for the present 
at least, this very process of release of men from the soil which for so 
many years was of social and economic benefit. 

This brings us to consideration of the present situation. Naturally 
the question arises as to whether the continuing sale of farm machinery 
is aggravating the unemployment problem of the Nation. 

First let us agree that farm machinery is labor-saving without ques
tion. No machines have ever been demanded or salable unless they 
enabled farmers to perform farm operations in less time and in a more 
efficient manner. That is their very purpose. 

The CHADlHAN. May I interrupt you there! Going back 1 or 2 
paragraphs to your statement that for more than 100 years, right down 
to the depression of 1929, the pressure for release of men from farms 
to join the ranks of industry never ceased, do you mean to imply b,v 
that that industry is something new, or do you agree with me that It 
is merely a transfer of the situs of industry, so to speak I 

Mr. MoCoRMICK. That is correct, Mr. Chairman. 
The CHAIRHAN. Before the invention of the modern machine, in-

dustry was carried on on the farm. • 
Mr. MoCoRMICK. Going way back, before even city industry, yes. 
The CHAIRMAN. Yes, and the story of our industrial development, 

the development of the factory system and the machine age, has been 
the story of the gradual transfer of industrial activities from the farm 
to the CIty as weU as the story of the substitution of machine labor for 
hand labor. " , 

Mr. McCoRMIcK. The substitution of machine labor for hand labor 
on the farm I 

The CHAIRMAN. In the industries. 
Mr. McCORMICK. Yes; I think of course that statement is true, with' 

perhaps the addition that new industries were created in the cities 
which never did exist perhaps on the farm. 

The CHAIRMAN. Yes; that is perfectly true. 
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Mr. MCCORMICK. This only means to im~ly I think just what you 

mean, that there has been a demand as mdnstry moved into and 
grew in the city, for this lahor which now is freed from agricultural 
use to go into the industry. Of course that is a broad statement, and 
undoubtedly there were periods in the past where that process was 
held up, just as it is held up at the present time. 

Tbe CHAIRMAN. In other words, by reason of the inventions of 
thoughtful and skillful men and the discoveries of science, we are able 
as a race to produce many things which were. impossible to produce 
100 years ago, 50 years ago, even 10 years ago. 

Mr. MCCoRMICK. Exactly. 
The CHAmMAN. In earlier days mankind had to be satisfied with 

what he could produce in the circumstances that then existed. 
Mr. McCORM:,CK. That is right. 
The CHAmMAN. So industry is changing both its form and its 

locale, so to speak. 
Mr. MCCoRMICK. Naturally, yes. 
The CHAIRMAN. And our problem is, as you stated here, to provide 

for the absorption of those who may be thrown out of employment. 
Mr. MoCoRMICK. That is true. 

FAItH MACHINERY AS I.ABOR SAVER 

Mr. McCORMlCK. But in appraising the effects of farm machinery) 
an important distinction must be made between labor saving ana 
lahor displacing. The labor hours saved by machines may be re
flected in shorter hours for those working on the farm or in someone 
leaving the farm to seek other work. I believe both effects have 
occurred in varying degrees at different times and places. 

There have been long periods when the attraction of city jobs led 
many farm workers, both hired hands and farmers' children, to leave 
the farm. During these 'periods the benefits of labor-saving ma
chinery were mainly applied to replacing those leaving the farms, 
and in less degree to shortening the labor day of those remaining on 
the farm. 

At the present time, however, and looking ahead, I believe it can be 
said with some assurance that the tendency is to shorten the hours 
of the workers on the farm rather than to decrease their number. 
The working hours of industrial labor have been substantially short
ened by law, agreement, or custom. The farmers' working hours 
have been much longer than the hours of factory labor, and it is only 
natural that they should desire shorter hours and also relief from 
the most back-breaking farm operations. 

In addition, there is the important fact already mentioned that the 
great majority of farms are family farms without hired help where 
no labor displacement takes place, as farmers do not fire themselves 
or their children when the time required for farm operations is 
shortened. These farmers earnestly desire the help of machinery. 
They constitute the great market for which the newer and smaller 
tractors and implements are being made and on which the farrn
equipment industry is pinning its hopes. 

When farmers think of labor-saving machinery, they are thinking 
primarily in terms of shorter hours and release from physical labor 
of the most wearing kind, and secondarily of the cost reduction which 
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in many cases results from and can be obtained by the improved 
methods of production and handling of crops made possible by ma
chinery. lw.y farmer who has ever walked 15 miles a day in the 
furrow, wrestling every foot of the way to keep the plow in a true 
course, knows what the tractor and the tractor plow really mean. 

lw.yone who has ever plodded through a cornfield in freezing fall 
weather, husking by hand, knows what a blessing the mechanical corn 
picker is in terms of labor saving. 

This kind of labor sa.ving has small effect on employment. Its 
main effect is in shortening the working day for the family group, 
father, mother, and children, and making the group work more effi
cient, more pleasant, and more profitable. Farmmg, as has been 
said many times, should be a way of life as well as a way of earning 
a living. Labor-saving machinery has contributed much to a more 
attractlve way of living for the farm family, and it will contribute 
more. 

We know there has been an improvement in rural educational 
facilities. We can see it in the new consolidated schools and in the 
growth of the agricultural colleges. That growth could not have 
taken place unless young people had been released from work by 
machines. 

We know there has been an increase in the social opportunities of 
the farmer and his family. We need ouly consider as one example 
the really wonderful work which has been done and is being done 
through the 4-H Clubs to train farm children for better living. We 
know that before mechanization, such a program could not have been 
carried out . 
. We observe that the Federal Government through the Rural Elec

trification Administration is itself concerned to extend mechanization 
on the farm by making available a new source of power. 

In short, farm life can be made more attractive than it ever was, 
and is being made so, and the farmers want it that way. There is 
no longer the vast gap between farm living and customs and city 
living and customs which once exig+..ed and there should not be. 

In this connection I should like to quote from a radio address by 
S. H. McCrory, Chief of the Bureau of Agricultural Engineering, 
delivered July 22, 1938. Speaking of the effect of machinery on the 
farmer's way of living, Mr. McGrory said: 

He must stili keep close to his wor!<. but he has beeD given SDch able assist
ants be can lltt biB nose from the gr1u.dstone ot the past and give more atten
tion to the business or farmlog and Uvillg. 

While stressing the major effects of farm machinery and shortening 
hours, I do not mean to inlply that farm machinery has brought about 
no recent labor displacements. No doubt it has brought about such 
displacements, but not, I think, to any such extent or to the degree 
whlch has occurred in industry. In addition to the family size farms 
there are, of coursel ).arger farm operations in various parts of the 
country employing hired labor which have had and are having dif. 
ficult times on account of the low prices of their products. Such 
farms, if they are to survive, must be operated in the most efficient 
way to achieve the lowest costs and this in some cases has brought 
about the use of machinery to reduce the amount of hired labor. 
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These situations parallel to a certain 'extent industrial operations. 

I firmly believe that the best interests of our society as a whole are 
served by encouraging technological advances tending to bring about 
the production of cheaper, better, and more goods for general use. 
But no intelligent person, and no one of good will, would ignore 
the fact that the benefits of such progress are sometimes achieved at 
the cost of temporary labor displacements involvin~ hardships and 
readjustments. The answer, I believe, lies in recognIZing these situa
tions as social problems to be handled with sympathy and with poli
ces calculated to alleviate the hardships of the necessary readJust
ments. .... 

The extent of labor displacement by farm machinery is sometimes 
exaggerated by confusion with other causes. Nature smiled during 
the 20's on the settlement of the semi-arid areas of the Midwest 
plains. ,Then followed many successive years of cruel drought, want, 
and povertl" Naturally this led to mi~ationl and the lure of an 
Eldorado where a certain amount of Dllgrant labor was needed led 
to the concentration of this migration and its !iramatization. 

Straight thinking on the problem may be easier if we consider what 
would be a sound national policy for the resettlement of these unfor
tunate people. Surely they should not be returned to the dust bowl 
now that we know how severe and prolonged the drought periods can 
be. The human hazard of concentrating populations in such areas 
is too great. To the extent that a sound national-conservation policy 
would include the use of these lands for farming operations, it would 
seem advisable that they be conducted with a minimum amount of 
population and maximum efficiency of mechanization. Onlr in this 
way can the human and economic hazards of drought be mmimized. 

Bearing on the effects of farm machinery on the farmer's income, 
the National Resources Committee in its study of technological trends 
and national policy says: 

That the Income of the agricultural worker tends strongly to Increase with 
Increase in power and machinery available tor his use Is indicated in comparing 
by states the average gross annual income, available power. and value of farm 
mechanical equipment..· • • Fragmentary data from foreign countries 
seem to indicate that throughout the world increase in the amount of power 
avaUable, within the limits observed. tends to increase the income of the agri
cultural worker. 

This increase in the income of the agricultural population, throu~h 
mechanization of the farm has also been of importance to urban m
dustry in maintaining So market for, its products, since the ability of 
the farmer to buy industry's product depends upon his income. I do 
not believe that the AmerICan type of high-volume, low-cost industry 
could have developed in connection with So backward, underpowered 
agriculture. 

The extended use of labor-saving machinery on the farms of the 
Nation is indispensable if any fair balance is to be maintained be. 
tween the farm worker and the industrial worker with respect to 
their ability to produce and exchange their products. 

FCTUlUil TREND TOWAl!D SMALL MAOBINES 

Mr. MCCoRIIIICK. No one, of course, can predict what the future 
may hold. But some things about the future may be said, I believe, 

124491-41-pt. S0---3S 
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on the basis of what has happened in the past. On that basis, I 
believe the future will witness continued progress in the application 
of mechanical power to farming. I believe the changes will be grad
ual, as all ~ in agriculture are. I believe that they will come 
in response to tlie changing needs of the farm population. I believe 
that they will have the same objectives as befor&-to increase the 
fanner's income and improve his way of living. I am convinced that 
the pronounced trend towan! smaller machines will continue and 
that the end result will be to improve the position of the family
sized fann which has always been held as the ideal basis for American 

~dix A to Mr. McCormick's testimony, which was not read, 
foUows:) 

At the rt!quest of Mr. H. Dewey Aoderson or the committee. the foIlowlDg 
brief _ or the orpnization of the faraH!quipmeDt industrT bas been 
~ 

Prior to the Civil War the manufacture of farm machiDery was ......-led on 
in small factories, eacb of _eb 1IS1I8lIy produced only one type of Implement. 
and DIlUl7 of whlcb were owned by 10<al mecbanies or blaeksmithIL 

As the industry grew. individual manufactnrera tended to make more than 
one implement. bnt they ~ roD1ined tbemselres to ODe ciassification of 
implements. A plow maker, for inst:aoce. mlgbt add to his list ot products 
sucb other tillage tools as barro_ and eultivato.... but was not likely to 
_in the _er b_ 

ID this way the industry by the end of the last ..... tury bad developed' """era! 
fair,," well _ brancbes. Tbese might be enumerated as pl~ and tillage 
tools, drills and piantels, threshers, __ spreaders, engines, harvesting 
machines and erea.m separators. 

"r.be tuna of the century saw a trend toward rousolidatioos of COIIIp8.Dles ID 
this industry. as in ~ others. ... blcb resulted in ~ units. and whicb 
also resulted in a tendency to broaden the range of implements supplied by 
the individual <OIIlpany. 

The impetus toward broadeniDg the line of prod""ts came from the sysb!m 
of di~utlon of implements. Most manufacturers had fouDd it n..,...".,. to 
maintain wbolesale branch sales houses in various parta of tbe (.'()UD[Iy to 
handle tbelr sales. since uDaffiliated wholesale bouses oft:eu. lacked either tbe 
knowlecJ.ge or the eoeq;y required to promote the sale of new or little known 
implements. MalDteIlaJJ<e of these braneb houses. b~. ....... espenstve 
.. beD """" a siDgle tine of Implements was sold. beesuse of the """"""'" nature 
of the buslne!s. The tendency toward broadening a ............,.,8 line resulted 
from the _ to ha"" something to sell at .. cb season of the year. 

Tbls tendeney bas led to the growth of 8 companies wbleb are lmowD as loog 
line eompanies. Thq ale Deere '" Company: :1. L Case Company; AlIi&
Cbalmers Manufacturing Company; Oli..,.. Farm Equipment ComJlllDJ"; Mm
..... polis-KoliDe Power Implement Company: Masgey·Barris Company, IDoorpo. 
rated: B. 1'. Aver)" '" Sons Oompany; and IDternatlonal Harvester Company. 

ID addition to tbeoe "long line" <OmpaDies, there are many smaller _ 
eopged in manufacturing lines wbleb range from a single macbiDe. sucb as a 
cream. RpIll'8.tor, to • line of Implements and machines or UKlSiderable lengtb. 
Among the more imporISnt "abort line" <ompaDies are New Idea. Iue; Aver,
Farm Macbinery Co.: Gleaner JIanest.r Oorp.; Dem_ MIlI Manufacturing 
Co.; Stover Manufacturing '" Engine 00.: A. B. Farquabar 00. LId.: I.,yocbhurg 
Foundry Co.; Papee Macbine Co.: Wood Bros. Tbresbing Co.; ADo Arbor 
Macbine Co.; DeLa",,1 Separator Co.; Anker·Bo1th Manufacturing Co.. Iue; Ohio 
Culti\'1ltor Co.. and Farm Tools, Iue 

ID all. the "1001: liue" and _ line" <OIIlpanies eagaged ID the farm equip
ment industry total aJllll'OXlmately 200. To these sbould be added 2 of the la_ 
mail order houses, Seara _od< '" Co. and 1II00'-""'7. Ward '" Co.. both of 
wblcb engage in the selling of farm macblDery 011 a large aoale. and the Foro 
Motor Company ... blcb has ....... tIy reentered the farm equipment field aDd la 
BOW marketing a tradOr with some Implements. 

Tbe majoritY of agr\eultural lmp\ftDeDt factories .... located ID the H1c1wo8t. 
.......... II~ ID the lllate of lllIDoIs, IDdiaDa. 0bI0, W .......... n M'_ and 10_ 
although factories are to be found also in sucb other States aa New York. ........ 
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sylvania, Kentucky, Nebra_, Tennessee, and Michigan. A number of specially 
implement factories are OD the Paclftc coast because of the special requlrements 
of West Coast agriculture. Tbe Midwest has been tavored as a manufacturing 
area because of its centrallocat1oD, its transportation facllities. and ita poistiOD 
in the heart ot. a rich farming area suitable for mechanized cultivation. 

Probably tbe two most Important cllstricts in manotacturlng are tbe Chicago
Milwaukee district and tbe Rock IsIand·Moline-Eaat Moline-Davenport cllstrict. 

Individual factories tend to specialize on certain related groups of machines 
and implements rather than to make many products. A factory may thus make 
only tractors. tillage tools, or harvesting machInery. There are, however. 
numerous exceptlon& 

The distribution system of the larger and II18.DJ" of the smaller companies is 
usually national in scope. The sales unit of the manufacturer is the company
owned branch house. wbose territory usually embraces a number of counties 
and may even, in sparsely settled regions. take an entire state or parts of 
several states. Tbe branCh houses sell to dealers in the local communities who 
in turn sell the goods to the users. 

The blockm.an. or wbosale salesman. is the principal contact of the manufac
turer between the manufacturer's branch house and the local dealer. It is his 
responsibility to secure dealers, to assist tbem in merchandising, to advise tbem 
on stocking machines and repairs, and to help, when needed, In closing sales. 
Ordlnarlly tbere are 8 to 10 blockmen to each sales branch. 

The branch houses at all times carry large stocks of new machines and of 
factory-made repair parts which are available both to dealers and users of the 
machines. The maintenance of adequate repair stocks is vItal, since any long 
loss of time due to the breakdown of a machine means a considerable monetary 
loss to the farmer.) 

The ClIAJRMAN. I note with much interest, Mr. McCormick, the 
sta.rement that the answer lies in recognizing these situations which 
you have described as "social problems which are to be handled with 
sympathy and with policies calculared to alleviate the hardships of 
the necessary readjustments." I assume from what you have said 
that you regard this policy as one of national responsibility. 

Mr. McCOIlMICK. Yes, SU' j I do. 
The CHAnu.uN. Policies to be undertaken by the Government. 
Mr. McCOIlMICK. Where the localities are unable to handle them, 

the national Government certainly must take care of them. 
The ClIAJRMAN. Have you given any thought to the particular poli

cies that might be adopred' 
Mr. MCCOIlMICK. No, sir; I haven't. Naturally we all think about 

those things, but I am unable to give anything of a definite nature 
in that way. . 

The CHAIRMAN. Of course, there are certain national policies, for 
example, reclamation, which is of great inrerest to those of us who 
come from the so-called arid-land States. The Reclamation Service 
was first established in 1902, and many large reclamation projects 
were undertaken. Later the feeling grew up that we had too much 
farm production and for many years the Federal contribution by 
way of appropriation to the building of new reclamation projects 
was delayed. Practically one might almost say it was abandoned. 
In my own Stsre, in Wyoming, though that State contributed 
by way of oil royalties to the public domain, millions of dol
lars to the reclamation fund, more than $25,000,000

1 
for example, 

came out of a single county in my State into the rec amation fUD.d, 
there was no atempt at all to expand the reclamation projects in 
the !State o~ to develop new ones. During the last 7 years new recla
~ati?n projects have been construcred and are now under const~c
tion m vanous of the States, and some of these Dust Bowl famihes 
to whom you have alluded are being settled on these new lands. You 
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don't regard that as an undesirable policy, do you, from what you 
stated here' 

Mr. McCOBMICK. I think, Senator, that my opinion on individual 
matters isn't worth very much. I think, in general, we havlI to take 
care of temporary situations, that is all there is to it. In other 
words, when distress arises in a given section of the population, it 
must be taken care of. Aside from that, the only positIon I could 
take would be that whatever is for the permanent good of the farmer 
in each individual case is what we want. 

The CHAlRMAN. Your use of the word "permanent" points again 
to the real significance, we need a permanent policy. 

Mr. McCOBMICK. That is right, not a flash in the pan or a thing 
that isn't fundamentally sound, but something which year by year we 
can build on as a permanent thing. 

The CHAIRMAN. You have no suggestion to make on thatl 
Mr. McCoBMICK. I have no suggestion. 
The CHAmMAN. Who buys the farm machinery you manufacture! 
Mr. McCoRMICK. On the whole, speaking generally, we, the manu-

facturing company, sell to dealers and the dealers are those who 
sell to the farmers. 
. The CHAlRMAN. Do the dealers in farm machinery, like the dealers 
in automobiles, absorb the difficulties that are inherent in the used 
tractor, the used machine' 

Mr. MoCoaMICK. The situation is very similar. In many instances 
they take a trade·in, in some cases recondition it and resell it. 
~e CHA~N. When you dispose of your product to the dealer, 

your story IS told. 
Mr. MCCORMICK. That is right, Senator, in general. 

EFFECT OF TENANT FAlIlIlINO ON MECHANIZATION 

The CHAIRMAN. So that you don't have any figures, certainly no 
experience, with respect to the relative importance of the tenant as a 
purchaser of these machines' 

. Mr. MCCORMICK. No; I wouldn't have any-do you mean as a pur-
chaser of a second-hand machine' ) 

The CHAlRMAN. Of any machine. You see, the testimony IS here, 
and it is clear from the census returns that the number of tenant 
farmers is steadily increasing. 

Mr. MCCORMICK. Yes. I am sorry I wouldn't have an7 concrete 
information that would be of any use as to what proportIOn of our 
sales went to tenant farmers and what went to owners. 

The CHAIRMAN. Do you think it would be a reasonable assumption 
that the tenant farmer is unlikely to be as good a purchaser as the 
owner! 

Mr. MCCORMICK. I woul~ r&:t~er have th4! feeling that .i~ would 
depend a great deal on the mdiVldual and h,S capacIty, abIlity, and 
financial worthiness rather than whether he was a tenant or owner. 
That is just an offhand statement. 

The CHAIRMAN. Well, the figures presented to us indicate not only 
an increase of the tenant farmer, but also an increase of what might 
be called institutional farming, that is, corporate farming, the own
ership of farms by corporations. Insurance companies, for example, 
have beem.compelled, through no choice of their own, but by reason 
of the depression, to take over many farms. 
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Mr. McCOnt:ICK. Yes, and if that is the caseI and fanning can 

come back to a. more profita.ble position~ wouldn t we consider tha.t 
pa.rt of it a. temporary pba.se, tha.t woulCln't be an underlying trend 
towa.rd la.rger fanns in that particular connection. In other words, 
insura.nce compa.nies 8.S you say, a.re not taking those fa.rDlS beca.!lse 
they like to do it, they have to, a.nd I understa.nd they a.re trying 
to/ut them in good condition a.nd then sell them. So, a.fter the 
en of tha.t cycle, you might say of tra.nsfer of ownership, those 
farms I should think would revert to individual owners. 

The CHAIRMAN. That may be true to some extent, but the steady' 
increase of the proportion of tena.nts seems to be independent of the 
depression. 

Mr. McCOnt:ICK. Oh, yes; that is a quite different thing. 
Dr. ANDERSON. I wonder if you could discuss the used fann ma

chinery ma.rket, a.nd tell us whether the used fa.nn machinery market 
offers a. possibility to fanners in lower circumsta.nces to mecha.nize 
their operations a.nd compete successfuIly with other farmers who 
buy orIginal a.nd new equipment. 

Mr. MCCOnt:ICK. Dr. Anderson, I think there is no question about 
that. It is entirely parallel to the a.utomobile situation. The used: 
tractor or the used implement does go toward supplying the farmer 
with the lower income so that he ca.n ha.ve the benefit of mecba.niza.
tion without the cost of the original equipment. 

With your pennission I should like to read that section of my 
printed sta.tement, if I ma.y. 

An effectIve factor In extendlng the benefits ot farm machinery to a larger 
proportion of the farmers has been the development of resale markets In 
which serviceable used equipment of many kinds 1s being purchased at prices· 
substantially below the cost ot new equipment. Tbls development has been 
greatly accelerated since 1985. Most of the tractors In use during the depres
sion were manufactured In the late "20's. Tbe improvement in farm Income 
Which took place after the worst of the depression,. together with the Improved 
machines o1'1'ered by the Industry, resulted In extensive buying of new tractors 
and llDplements and the trading In of the old machines and these old macb1nes 
after reconditioning were In turn sold to other farmers. 

We estimate that currently about 80 percent of the sales of' new tractors 
Involve the trading In of an older tractor. Naturally, the percentage on these 
very small tractors that are now being introduced to some farms which have 
been exclusively horse or mule farms before won't have as high a percentage 
of trade-in aa that. ' 

Thls makes tractor power In the form of a used tractor available at low cost 
to farmers who might Dot otherwise obtain It. 

You gentlemen are probably familiar with the somewhat similar situation 
In the automobile Industry, where a very large proportion of all automobile 
owners have never owned anything but a used car. 

In the case of farm equipment, the potential usefulness of a machine pur
cbased at resale Is even greater than usual as the Industry has an outstanding 
record of good repair service on old models wblch are no longer in production. 

The result Is that the purchaser of a used tractor Is able to get parts and 
service and need put DO arbitrary limit on the length of time he will use the 
machine. As a matter ot tact, no one knows wbat the life of a tractor ts. The 
first Farmall traetor ever sold, which was manufa.ctured in 1925, Is still in 
dally use on an Iowa farm. 

The history of the motor truck on the farm parallels that of the tractor. 
Here again the resale market and the practice of reconditioning machines for 
reaa.le has made the motor truck avaUable at very low cost. 

. pr. A~ERSO~. Mr .. McCormick, Y!"'terda.y when we were exam
mmg thIS questIon WIth the experts ID the Department of Agricul-
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ture we were given some depreciation figures that would not be in 
line with the statement you have just made. The indication was 
then that depreciation was relatively high and replacement neces
sary within a rather brief period of time. Carrying out the state
ment you have just made, that this first Farmall tractor ever sold 
is still in operation, is it your judgment from your observation of 
the industry that the depreciation period is relatively high or not I 

Mr. MCCORMICK. I would say tliat any time that we sold a tractor 
that you couldn't use for more than 5 years we would be cheating 
the man out of his money. 

Dr. ANDERSON. In other words, a person buyin~ farm machinery 
and installing it on his farm has 11 prospect of a hfe of, what would 
you guess for the tractor ¥ 

Mr. MCCORMICK. I would put the lowest figure at 8 years, the 
very lowest. I would say that 10 years should be a fair average. 
Just as I say here in this paper, the first Farmall is being used on 
an Iowa farm and that is 16 years. That isn't the only one. We 
have got thousands and hundreds of thousands of them still out, 
and I am quoting just from. memory now and I can't back it up, 
but it seems to me that I have seen figures which indicated there 
were some hundred thousand Fordson tractors still in use. The 
Fordson tractor was last produced in 1927, which would make those 
tractors at least 13 years old. 

Dr. ANDEBSON. What is this process of mechanization! How does 
the farmer go about becoming mechanized, changing over from the 
horse to the tractor! 

Mr. McCoRllUCK. Well, that is a pretty broad question to answer
i and I should like to know if you mean that in a rather historica 

sense, or if a man who had been just a horse farmer up to today 
were to change today. 

Dr. ANDERBON. What does he do today? 
Mr. MCCORMICJL What kind, an Iowa corn farmer? 
Dr. ANDERBON. Take an Iowa corn farmer, to make it specific. 
Mr. MCCoRlllICK. If he were a horse farmer up to today he would 

naturally be preparing the soil with hoDSeS. He would have pre
sumably a horse plow, probably a 2-bottom gang plow; he would 
have a horse disk; he would have a horse peg-tooth harrow, or 
smoothing harrow. Suppose he was going to start in at the begin
ning of the year to prepare his soil, he would have to buy his tractor; 
some of those things It would be difficult to do with the plow; he 
could do it to a lesser extent, not quite successfully, with a harrow i 
he might cut his tongue oil and try to make a tractor hitch out 01 
his horse hitch. He might use that for the first year and maybe the 
second year, I don't know, but he ~ouldn'~ be. sati;;iled with it v~ry 
long. Let's say that he wasn't satisfied WIth It when he first tried 
it out in the field, and he went to the dealer, and said, "That doesn't 
work very well, I think I'll just have to buy a tractor disk," then he 
would buy a tractor disk harrow which would cover the ground 
faster than the horse disk; he would buy his peg sections that he 
could use behind the tractor; he could put on new chains behind the 
tractor • 

• 
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COST OF MECHANIZING A SMALL FARK 

The CHAIRMAN. What would be the capital investment, let's say, 
for a 50-acre farm ¥ . . 

Mr. MCCORMICK. Well, Senator, that is a very difficult question to 
answer, because we have to decide whether we are going to talk about 
new price, or, what most farmers do, buy some new and some old. 

The CRAmMAN. Well, of course, there would be a change of capital 
invested. He would dispose of his horses. 

Mr. MCCORMICK. Yes. 
The CHAIRMAN. And buy the machinery. 
Mr. MCCORMICK. Yes. 
The CHAIRMAN. Comparatively speaking, by and large what is 

the relation of those two items ¥ 
Mr. McCoRMICK. Well, that is a difficult figure to arrive at. We 

had yesterday, I think it was in Dr. Johnson's testimony, if I can 
find it, some figures given here that I will just cite for reference, 
speaking of an Iowa farm. Dr. Johnson gave $2,445. 

Mr. PIKE. That is for a l60-acre farm! 
Mr. MCCORMICK. That is for a 200-acre Corn Belt farm. 
Colonel CRANTLAND. That didn't include a wheat combine, then. 
Mr. McCoRMICK. I don't believe he had a wheat combine included. 

I don't know just what was included. They don't give the list. 
Colonel CHANTLAND. What is the retail price of your small combine, 

ordinarily! 
Mr. MOCORMICK. The smallest we are manufacturing this year is 

$405, retail price, a 4-foot machine. The next size is a 6-foot machine 
that retails for $665. 

Colonel CHANTLAND. And the retail price of this Farmall12 tractor i 
Mr. MCCoRMICK. The new one, ColoneU 
Colonel CHANTLAND. Yes. 
Mr. MOCORMlCK. In one-row size that lists at $515. In the two_ 

row, which is a little change-over of that same machine, it lists for 
$535. 

Colonel CRANTLAND. And you figure the average life of that is 
10 years! . 

Mr. MoCoRMICK. We would be ashamed of it if it didn't last 10 
years. 

Colonel CRANTLAND. What about the life of a combine! I suppose 
that is a matter of housing i 

Mr. MCCoRMlCK. That is a great deal a matter of how the farmer 
takes care of his machine. There are many combines being operated 
in Kansas and Nebraska and other wheat sections that I venture to say 
were bought in at least the late twenties. I don't know why with 
good use a combine should not last 12 to 15 years. 

Colonel CRANTLAND. Suppose we take what we would call a rea
sonably diversified Iowa farm, including, then, a combine. Would 
rould feel that that $2,400 figure or a $3,000 figure as an initial 
mvestment would be reasonable! 

Mr. McCoRMIcK. I am just giving it to you off-hand. 
Colonel CHANTLAND. For all the implements needed ¥ I think you 

ought to include in tile implements needed the grinding and storing of 
it, ought you not ¥ 
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Mr. MoCoIIJI[IOJ[. I should say that it would come to some place in 
that neighborhood, although I would have to sit down and add up this 
thing. Let's say some pIlUle between $2,000 and $2,500. I am just 
giving an off-hand figure. Let's say between $2,000 and $3,000. I 
think that might be a little more accurate. 

Colonel CHANTLAND. Your exhibit 2682 shows that the average 
per year for '39 has gone up to 442. I don't quite know what that 
means. I s:!iE,ose that is maintenance and replacement. That is the 
last of your ·bits. 

Mr. MoCoIIJI[IOJ[. Will you Bay that again' I am sorry I missed 
that. 

Colonel CHANTLAND. Well, it shows down at the bottom, there, 422 
as the 1939 figure. I take it;.- . 

Mr. MCCoIIJI[ICK (interr.0sing). That is millions of dollars of ex
penditures for farm imp ements, tractors, and repairs. That won't 
give you anything comparable there. 

Colonel CHANTLAND. I see up above there in your lOO-percent circle, 
you have the machinery down to 3.2 of the farmer's dollar. 

Mr. MoColIJI[Iox. That is a question of ·the proportion of the farm
er's cash outlay or dollar used in different ways. That item of 3.2 
represents the purchase; in other words, that IS his cash outlay for 
his farm implements, his tractors, and hIS repairs. 

Colonel CHAN'l'LAND. I was just wondering whether that is his initial 
expense. 

Mr. McColIJI[ICl[. It is initial. It is, in other words, whether he buys 
a machine for the first time or if he replaces it when he gets his second 
machine. It is whatever he spends for equipment. That is not the 
cost of operating. Down here at the bottom you have another oper
ating figure. 

Colonel CHANTLAND. I understand that . 
• The CHAIRMAN. How does that capital investment in machinery 

compare with capital investment in animals' 
Mr. MoCoBlIUox. Well, we have the figure given here by the gentle

men yesterday, the figure they gave on this Corn Belt farmer, "In
vestment in equipment and horses, $2,265. Investment in tractor and 
equipment, $2,445," or a. difference of $180. 

The CHAIRMAN. Do you accept tha.t as being rea.sonably accurate' 
Mr. McCoBllUox. I would say so, in general. I wouldn't want to 

be committed to it, because I ha.ven't studied it, Mr. Chairman. 
The CH-mY"N. Do you care to ma.ke any comments upon this other 

phase of the transfer, from horse power to motor power, that when 
horses were used for motor power on the fa.rm, the farmer raised 
his own fuel, so to speak i 

Mr. McCoIlHlCl[. That is true. 
The CHAnn.l:AN. Because he raised the feed. Toda.y the fa.rmer 

buys the fuel. 
Mr. McCoIIJI[IOJ[. That is true. 
The CHAIRMAN. Now, what is the effect of that change' 
Mr. MoCollHlox. The effect of that, naturally, was to take a certain 

amount of crops on a. certain number of acres that were used for 
feeding horses and the crops from those acres then were transferred 
to other uses, such a.s incre8sed livestock on the farm, increased dairy 
cattle, and other livestock, which are consuming a grea.t proportion of 
tlJa.t. 
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Another thing that happened, strikingly in my home State of Dli
nois, a new crop, the soybean crop, has wown in the last 10 years 
to absorb millions of acres .. I won't say Just the numberi that may 
be an exaggeration, but a great number in Illinois, which forms, 
probab~ some of the feed. 

The AmMAN. Did it contribute to the farm surplus of which we 
talk so much' 

Mr. McCoaMIClt. Not in this particular -:r. The soybeans weren't 
a surplus; they are a growing size crop in this country. 

The CHAIRMAN. Of course, it has increased our own self-sufficiency. 
Mr. McCoBl<IClt. That is right. Instead of importing these we 

grow them ourselves. 
The CJuJRVAN. I noticed with interest that you spoke of the need 

of new farm machin~ry in the raising of sugar lleets. 
Mr. McCoaMIClt. Yes. 
The CHAmYAN. E~erimentation with the development of such 

machinery of course, IS going on. 
Mr. M~Clt. It is lIDportant in your State. 
The CHAmYAN. Very important in my State, and, of course, the 

development of such machiiiery would do away completely with the 
problem of child labor on the beet farm, if it weren't already done 
away with substantially by the Sugar Act, and it would tend to re
duce the problem of hired labor. 

Mr. McCoBl<IClt. Yes. There are certain cases like that, Senator, 
that you have mentioned. 

We had a case the other day. I read in the newspaper of a group 
of peoplet I think in one of the Carolinas, who were c1amoring for 
some macnine to help them with their peanuts. They had a certain 
labor situation which was bothering them there, and they didn't 
come to us. We just saw in the paper that somebody was trying to 
work that problem out. The present farm mechanization is just a 
series of such instances, one after the other. 

The CluTRVAN. And as we continue technological advance with in
formation from the farm, does it follow that we become increasingly 
independent of the foreign sources of supply! 

Mr. McCoBMIClt. WeB, I don't think mechanization--
The CHAmYA,. (interposing). Because machines make us capable 

of developing our own' 
Mr. MOCOBMIOL I don't think mechanization can claim the sole 

credit for that. I think many other agencies, such as governmental 
agencies experimenting with new crops, various agricultural agencies 
and research people, are all doing that, but to the extent a new 
machine would be needed, it would be our job to see if we could 
develop a machine for the new crop. 

The CluTRVAN. And does it make it necessary for us, if we are 
to take fuB advantage of technological gains to make ourselves inde
pendent of the supplies of given oommodities, agricultural com
modities which may be secured from areas not as advanced, tech
nologically as we are' 

Mr. M;;'CORMICX. That is a pretty deep question Senator. 
The CHAIRMAN. You don't want to go into it! Very well, I will 

pass that. 
Mr. McCoBMIClt. We are getting into pretty wide fields. 
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CREDIT POLICY OF-INTERNATIONAL HARVESTER 

Dr. ANDERBON. Getting back to this question which I think is of 
fundamental importance, how the farmer becomes mechanized. 
Your thesis is that mechanization, and particularly the all-purpose 
tractor, has now made it ,Possibl&-as a matter of fact you went 
on to say pointedly that thIS perhaps means the saving of mdepend· 
ent farm ownership on the small farm. How available is mechan· 
ization to the average farmed You 'pointed out that he turns in part 
of his old equipment, he turns in hiS horses. He doesn't make any 
such cash outlay, does he, as $2,445 right on the spot i 

Is it important for hinl to become mechanized without any con
siderable cash outlay i 

Mr. McCoRMICIL That would depend a great deal on the locality 
in which he is. In other words, our credit terms in one part of the 
country are more stringent than they are in others, naturiilly. If he 
had-of course I am speaking again second-handed, because as the 
Senator has brought out, it is the dealer who does this and we don't 
have any part in it except in a few minor instances-if he had, for 
example, liorses and maybe some horse equipment to trade in, it is 
very likely that a good dealer could arrange to take the horses and 
horse equipment in as a down payment and perhaps more. In other 
words, that equipment, depending on the amount of equipment he 
was going to buy, might be sufficient to handle his down payment 
so he could go into farm powering. 

Dr. LUBlN. What is the maximum period of credit extended for 
these purposes i 

Mr. MCCoRMICK. The maximum period we extend is 30 months. 
One may say, "Why 30 months I" The general thing is that we en· 
deavor to give the farmer 2 crop periods in order to enable hinl to 
pay for his equipment. 

Colonel CHANTLAND. He can raise a 2-year·old steer in that time, 
too . 
. Mr. MCCORMICK. Yes; he could do that. 

Dr. ANDERSON. In other words, Mr. McCormick--
Mr. McCORMICK (interposing). That is the longest. The average 

is far below that, very far below that. 
Dr. ANDERSON. He has approximately two growing seasons in 

which to move into mechanization on a growing scale i 
Mr. MCCORlIIICK. That has been the custom of the farm equipment 

industry practically since its inception. 
Dr. ANDERSON. Does the farm equipment industry itself underwrite 

tllese credits i 
Mr. MCCORMICK. We do. There are some companies which to a 

greater or less deO"ree have finance companies finance some of their 
paper. Local banb do quite a bit of farm equipment financing, and 
we do the balance. 

Dr. ANDERSON. And in your judgment, then, the benefits of mech
anization to the small indepenuent farmer are not in any serious 
way impeded or denied by reason of a credit structure that is not 
suitable, or by his failure to have access to the machines themselves i 

Mr. MCCORlIIICK. No, sir. We endeavor, and we have been doing 
~t increasingly as tile Y,tlars ~ve gone .on. 8.!ld our experience has 
grown, to SUIt our credit polIcy to the mdlVldual and to get away 
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from broad classifications which might be unfair or bad business. 
We have been endeavoring to fit these credit policies to the individ
ual. In any size of farm, ~ would saYl and almost in any category, 
there would be men who could buy eqUIpment. There is no question 
about it. 

The CHADIMAN. The committee will stand in recess until 2: 30. 
(Whereupon, at 12: 45 o'clock, a recess was taken until 2: 30 p. m. 

of the same day.) 
AFrEJINOON SESSION 

The hearing resumed at 2: 30 o'clock, upon the expiration of the 
recess, Representative Hatton W. Smnners, the vice chairman, 
presiding. 

The VICE ClIAIIWAN. The committee will please come to order. 
Colonel C!u.NTLANn. I think Mr. McCormick, we left one open 

before the lunch period. What 'r was trying to find out was whether 
you had or whether the figures given yesterday indicated at the 
present time how many tractors were out and actually in use on these 
6,800,000 farms that you gave as a figure for the United States. 

Mr. McCoIWICK. Colonel, we have an exhibit here that was sub
mitted yesterday by Dr. Johnson,' giving the trend in nmnbers of 
tractors on farms from 1915 to 1939, which would indicate that at the 
end of 1938 there were something over 1,500,000 tractors on farms. 

Colonel CluNTuND. Were they on farms or is that the nmnber 
that had been sold ¥ Did they take into account any obsolescence ¥ 

Mr. CoIWICK. I would assume, without knowing exactly the date 
on which this is based, that would represent an actual census on 
farms. I might be mistaken. 

Colonel ClHANTLAND. Just one other question on this last exhibit "
let's get that out of the way. 

I was trying to make something out of that last figure. That is 
total expenditures per annum for all farm implements, isn't it' 

Mr. McComnCK. All purchases. 
Colonel CHANTLAND. Not mechanized or anything else. 
Mr. McColWICK. What distinction-do you mean not necessarily 

power-driven ¥ 
Colonel CHANTLAND. That is what I mean. 
Mr. MoCOIIMICK. All farm equipment, tractors, and repairs. 
Colonel CHANTLAND. And we can't tell how much of that is new, 

replacement or maintenance. 
lIfr. lIfcCoRMICK. That is correct. 
Colonel CHANTLAND. So there is no use of trying to do anything 

with that figure as applied to what you are talking about here. 
Mr. MoCORMlOl<.. Except that one could say from the chart tha.t 

that was the total outlay of a farmer for his equipment. 
Colonel CHANTLAND. But we don'~ 
Mr.lIfcCoRMICK (interposing). We can't correlate it. 
Colonel CHANTLAND. As to your problem. 
Mr. McCoRMICK. No j as to the cost of equipping the individual 

farm, for example. 
Dr. ANDERSON. But we do know that the percentage of farm ma

chinery expenditure to gross farm income rose from 1931 to 1937. 
dropped slIghtly in '38, and again in '39. . 

1 SN." "Exhibit No. 2655." supra, p. 18948 . 
• See "RZblblt No. 2682," supra" p. 17005,. 



17028 CONCENTRATION OF EC<>NOlIlIC POWER 

Mr. MoCoRJ\[lOK. That is correct. 
Dr. ANDEIIBON. In other words, there was a gradual increase, n 

rather gradual increase, in the percentage of farm machinery ex
penditures as compared with the ~ss income. 

Mr. MCCoRJ\[lCK. That is a cyclIcal feature, of course. The farmer, 
of course, purchases in proportion to his estimation of his ability to 
buy, and when his prices are reasonable and his income is expected 
to be good, he invests more in equipment than he would otherwise. 

Dr. ANDElISON. And if we took the high point of 1937 with over 
$10,000,000,000 of farm income, we have the highest percentage ex
penditure as well for farm machinery. 

Mr. MoCoRJ\[lCK. That is correct. 
Dr. ANDERBON. In other words, in an especially good year he buys 

more machinery and becomes mechanized faster in good years than 
in bad. 

Mr. McCoRJ\[lOK. That is characteristic of the industry at all times. 
Colonel CHANTLAND. And, of course, on any ~oss at t.he top is 

where the net comes from, so that the small additIOn to the expendi
ture might mean considerable increase in the net. 

In other words, you have to go up to a certain percent before you 
make cost, don't you, in your groSS--i)D anything' . 

Mr. McCoRJ\[lOlL Yes. 
Colonel CRANTLAND. So that the top part is the net; so that a 

small percent of increase in expenditures here might be a very good 
thin 
~cCORJ\[lOK (interposing). Toward stimulating the top 

P~l CUANTLAND (interposing). Which is the net. 
Dr. A!.'DERSON. Mr. McCormick, before lunch the chairman asked 

about the cost of mechanizing a given sized farm. I understand that 
you have a compilation on that point. 

Mr. MoCoRMICK. Yes, Dr. Anderson. Some of my associates fur-
nished me here with roughly retail prices on typical implements to 

. equip a family farm in the 50-70 acre plats. We assume that on that 
. farm a man would use a small tractor, a 14-inch tractor plow, a 
1-row cultivator, a 2-row planter, 1 of the'small combines, and a disk 
harrow. The total cost of that equipment, retail, f. o. b. factory, 
would be $1,207. 

Now, on ·the assumption, which is justified in most cases, that that 
man was a horse farmer previously, he naturally had a team or two 
of horses and some horse equipment. It is impossible to estimate 
what the value of that equipment would be in a trade-in at the dealer, 
but assuming that it mn, to be conservative, $250, which I believe 
would be low-I think, if he had a good team of horses he would 
probably get better than that-but lUst for the sake of argument 
suppose it was $250, he would have a net balance to pay of $951. 

The VICE CHAIRMAN. I don't believe I followed you there. What 
are his horses worth , Would you assume he would retain his same 
team of horses i 

Mr. McCoRMICK. I was assuming that by buying the tractor he 
would be able to sell at least a team of horses. 

The VICE CHAIRMAN. This farm that you have in mind-is that a 
2-horse farm i 
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Mr. McCouaCL It might be a 4-horse farm, but if he bought a 

tractor he might say, "Well~ I will keep a team of those horses, and 
I will trade m a team." .lust assuming for the sake of argument 
(this is purely hypothetical) that he did trade in a team, &Ild some 
other equipment; for instance, a horse enltivator and a horse plow--

The VICE euAm ... ~ (interposing). You have started in with new 
maclrinery' 

Mr. McOmKICI<. That is correct. 
The VICE euom.AN. Wouldo't it be better if you had figured on 

the cost of installing it' But I won't disturb your figures, though. 
Mr. McCoRlOCI<. It is just on the assnmption, you see--tbat he 

was an entirely new farmer who had no equipment. Then he would 
have to pay, naturally, $1,207. But let's just suppose that he had 
been a horse farmer. He could spare at least a team of horses if he 
bought this small tractor, and he wouldo't need his horse X,llw he 
wowdo't need his horse cultivator, and he wouldo't need his . har
row. So he would say, "l will see what I can get for that in a 
trade-in." I am just making an assumption, Mr. Cbainnan, that the 
dealer would be able to allow him $250 for that. It might be con· 
siderably more; in some instances it might be less. But suppose the 
dealer did allow him $250. He would then have a net balance to pay 
of $957, and that balance, then, could be paid for in accord&nce with 
the usual credit terms over a period of two harvests. 

Dr. ANDERSON. In other words, Mr. McCormick, his aImnal pay
ments would be around $400 to $500. 

Mr. McCoRlOCK. About $4075. 
Dr. AlmEBSON. And I take it from your testimony this morning that 

it is possible for an up and coming ambitions farmer who seeks to 
compete with mechanized farms in his neighborhood and in his crops 
to get access to the $400 or $500 and the equipment in the first year. 

Mr. McCoaJOCI<. Without any question in my mind, Mr. Anderson. 
In fact, a great deal of our equipment is sold &Ild wor~ out on the 
basis that the investment in that equipment will be returned in in
creased yield and increased income to him, and we must assnme that 
that has been the case in hundreds of thousands of instances on the 
farm. 

The VICE enom.AN. Now, how do you know that his yield is 
greater' Have you statistics showing that the yield average is 
greater on a farm cultivated with machinery as distinct from horses! 

Mr. McCoRJOCI<. There are figures, Mr. Cbairm&ll, some of which 
were submitted yesterday by the Department of Agriculture, indicat
ing that in the case of the fnlly eqwpped farm, the mechanized farm 
or the tractor farm, the yields are increased over the horse farm. 
That won't maintain, naturally, in every case, but there is considerable 
evidence that there is an increased production on those farms in 
which machinery is used. 

The VICE euomKAN. Were those figUres based on statistics gathered 
from a given farm cnItivated by animals, and that same farm cnIti
vated by machinery, or do you know' 

Mr. McOmKICK. I don't know that. I don't know the basis on 
which these department fiJ!:ures were arrived at, but Mr. J ohnson yes
terday submitted figures sliowing an increase, I think in one case of '1 
percent, and in another case of 15 percent in the case of a m ... hanized 
farm or the horse farm. You see, with tractor power you can make 
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operations more timely than you can with horsepower. You know 
the importance of that in planting and seeding and harvesting, and 
those things do tend toward an increased production. 

EFFEOr OF MECHANIZATION ON LABOR 008T8 

The VIOE CHAmMAN. What effect upon labor costs on this 50- to 
70-acre farm will result from the change to mechanized farming i 

Mr. MCCoRMICK. Well, the assumption that we must make in that 
ca_it is only an assumption, but I am making it because I believe 
it wonld be the typical case rather than the exception-is that a 50-
to 70-acre farm was a family farm. In other words, a farm of that 
size, unless it was a very specialized truck farm or something of that 
nature, conld most easily be handled by one family. In that case you 
would have an instance where the advantage to the farmer was a 
lessening of his hours of work and the arduousness of his labor, and 
an increase, or rather, let me say a decrease in the cost of his produc
tion along with an increase in his production of crop. In other words, 
in that case I would assume that you wouldn't have a displacement of 
labor. That is only an assumption, and I wouldn't say that there 
might not he some farms of that size which had a hired man who per
haps then wouldn't be necessary if you had this mechanized equip
ment. 

The VICE CHA.lRMAN. What is the difference between the element 
of obsolescence or wear·out in the two sorts of farming equipment i 

Mt:. MCCoIIJI(ICK. Well, we have to consider two things there. We 
have to consider, in the first place, machinery versus machinery-in 
other words, a horse tool versus a tractor tool. I don't believe there 
would be any difference in the obsolescence or depreciation there. In 
other words, a horse cultivator probably, I would think, would last 
as long as a tractor cultivator, although, due to the bearings, and 
wheels, and so forth, it might not. Then we have to consider the 
obsolescence, or the depreciation, if you choose to call it that, of the 
horse versus the tractor. That is a figure that I am not prepared to 
. give you. That is a question I am not prepared to give you exact 
figures on, but I should say that the depreciation, the period of 
depreciation, of a tractor would be somewhat longer than what you 
have to figure on a horse. In other words, the expected life of a 
tractor woUld be longer than the working life of a horse. 

Dr. ANOERSON. Mr. McCormick, that covers substantially the story 
with respect to the family.sized farm. You have been putting out, 
however, combines which have gone into the harvest fields, particu
larly into the prairie harvest fields, for a number of years. There 
undoubtedly, as these combines have met man competltion, a nwn
her of harvest hands have been affected. What, in your judgment, 
has been the net effect of the introduction of harvest combines in 
the prairie areas i 

Mr. McCORMICK. I should think that one might characterize the 
net effect, briefly, to swn it up, as one of stabilization of employment. 
If you remember, back in the days when the binder and the thresh
ing rake were used you had the sltuation in which a large number of 
men were needed to shock the grain that came from the binder, and 
then you had the situation of the threshing crew wandering around 
the country, either in a ring among farmers, or a traveling commercial 
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crew, and that kind of operation was characterized especially in the 
western plains by a very distinct type of migratory labor. There 
was a large number of men who traveled from the Mexican-well, 
not quite from the Mexican 'border, but from Texas, through Okla
homa and Nebraska., and up to the Dakotas and Montana, and even 
Canada. Now, if anything has happened, I would say that in the 
first place the living condItions for the farm wife have been enor
mously improved, because she doesn't have to take care of this gang 
of men who crowded in on her and dirtied the kitchen up and DOth
ared the life out of her, and, secondlYt that the work of the harvest 
now is stabilized within the individual farm, or a very small group 
of neighbors, one of whom may rent the machine from his other 
neighbor, or borrow it in exchange for other work. So I think we 
could characterize it by the increase of stability. 

The VICE CHAI1WAN. Wasn't the question as to what effect it had 
on labor! 

Mr. McCoRIDCK. The general stabilizing of labor, I would sa;r, 
Mr. Chairman, and that is borne out by the peak figures as shown ID 
Dr. Johnson's chart of labor on a 320-acre central Kansas farm, in 
which is it very obvious that the harvest peaks involve a great num
ber of men who just have that amount of work, and then have to 
drift on. 

The VICE CHAIRMAN. Yes, but the effect, isn't it, is to eliminate 
the jobs of these migratory laborers and make it possible for each 
community to take care of its own harvest ¥ 

Mr. McCoRMICK. That is it exactly, and, of course--
Dr. ANDERSON (interposin<Y). What happens to these migrants or 

transient laborers who found their sustenance in the harvest fields, 
and were able in some way to eke out a year-round existence as a 
result of what they got there, and what they could pick up elsewhere' 

Mr. McCoRIDCK. I am not able to answer that 9,uestion in detail, 
Dr. Anderson. I imagine those-it is not ouly Imagination-men 
have had to find more regular eml?Joyment in some locality rather 
than wandering; but aren't we safe ID making it;.......{)r taking the posi
tion that if any form of labor has to be obviated, the floating or 
migratory form is possibly socially the best one ¥ . 

Dr. ANDERSON. In other words, you are assuming that if labor 
is to be displaced, it had better be the floater than the person who 
has a tie in the land ¥ 

Mr. McCoRMICK. That is it exactly. 
Dr. KREPs. Is that stability or stabilization of employment taking 

place in other than wheat farming¥ Is the effect, for example, in 
fruit and vegetable growing in California of the introduction of the 
machine, of the same order i 

Mr. MoCoRMICK. Well, I am not really prepared to answer that 
question with a great deal of confidence. However, I think it is 
true that in any SItuation in which you have peak demands for labor, 
the use of a machine on the individual farm would tend to stabilize 
labor, at the same time displaces that migratory laborer. 

Dr. KREPs. Now, mechanization is used, say! for plowing opera
tions and cultivatin~ operations, and your peaH: laborer is enga~ 
in picking, such as IS frequently the case in fruit farming. Tnen 
would it not be true that you would use fewer laborers in the seasons 
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in which you would do plowing and cultivating, seasons which are 
slack, in which labor is slack Dll:yhow, and that on the whole, the 
peak labor which is used for picking would not be eliminated. 

Mr. McCoRmex. That is true. In other words, in certain opera.
tions, there are bottlenecks, and until there is something that can be 
done about those, they still remain. 

Dr. Km:Ps. That is what I was trying to bring out. You are quite 
right. In the Kansas wheat area, the mechanization has served to get 
at the peak of the harvesting demand. 

Mr. McCoRMICIt. Y 68, and level it off. 
Dr. KuPs. Yes, it leveled it off. But there &re an array of other 

products in which that may not be true. 
Mr. MoCoRMICIt. No, because you have not been able to eliminate 

that particular operation. 
The VICE CHAIRMAN. Well, you just cut the top off, don't you' 

You just eliminate these people who travel around getting em
ployment? 

Mr. McCoRMICIt. That is right, Mr. Chairman. 
The VICE CHAIRMAN. And what became of them we just don't 

know. 
Mr. MCCoRMICK. Well, that is the question which Dr. Anderson 

raised, and that is one of the social questions we all have to find 
some &nSWer to. 

PROSPECT OF i UklHEk TECHNOLOGICAL CHANGE 

Dr. ANDERSON. I have one more question I want to ask. We have 
asked it successivel:y in these hearings of witnesses on the topic of 
technology and its unpact.· 

Mr. McCormick, in the field of agriculture, do you know of any 
impeding major technological changes, such asl for example, the 
cotton picker and others tliat might occur to you, m y'0ur laooratories 
or in the process of development in the area, that will have an effect, 
and what effect will they have, on agriculturallabor and the develop

. ment of American agriculture' 
Mr. McCoRMICIt. Well, Dr. Anderson, if I may have your permis

sion, I could best cover that, I believe, by reading a portion that I 
omitted this morning, if I have the chairman's consent to that! 

The VICE CHAmMAN. Yes, sir. 
Mr. McCORMICIt. At the present time, machinery is available for 

hDlldling all processes in the production of hay, small grain and some 
row crops. On the other hand, the production of cotto~ tobacco/ and 
vegetables can only be handled in part by machinery. H might De of 
interest to enumerate some of the major farm operations for which 
so far no satisfactory commercial machines have been developed. 

A crop which badly needs mechanical &sSistance at present is the 
sugar beet crop. What is required is a machine that will pull the 
beet out of the ground, cut off the green top without removing a 
wasteful amount of the beet itself, and load the beet into a truck. 
Fairly successful machines CDll be built, but none now exists which 
can justify itself on a medium or small-sized farm from an invest
ment standpoint. 

Secondly, there is now a demand for a corn combine, a machine 
to do for corn harvesting what the combine does for wheat; that is, 
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to pick, husk, and shell the corn in one continuous operation. The 
problem is not yet solved. It is not a mechanical pro~lem, but one 
of the moisture content of the corn. The corn must m some way 
be dehydrated after shelling so that it may be safely stored in bins, 

Thirdly, similarly, there 19 a large demand for a sugarcane har
vester. Cane presents a problem because it varies greatly in size and 
requires three operations by a commercially successful machine. The 
cane stalk must be cut as close as possible to the ground, the leaves 
must be stripped from it, and the two upper joints of the stalk, which 
have no sugar content, must be cut off. There is a great demand for 
this machine, but you might be interested to know that the problem 
has defied satisfactory solution so far as we are concerned for more 
than 35 years. . 

Now, It is a fact that several machines have been built for these 
purposes but they are very large and bulky and expensive machines, 
and we have never come anywhere near finding a solution to that 
problem mechanically and what we think is a commercial product. 

The VICE ClIADIMAN. Mr. McCormick, right on that point, we 
have now an arrangement under which we can cut the stalk close to 
the ground. 

Mr. MoConmm:. In the sugarcane' 
The VICE CHAllIMAN_ Yes; by human beings. 
Mr. McCORlIIIcx. Yes; you mean with a knife' 
The VICE CHAmMAN. Yes. I mean, it is possible now to cut the 

stalk close to the ground. 
Mr. MoCORMIOK. Correct. 
The VICE CHAmMAN. It is possible now to strip the leaves from the 

stalk. It is possible now to cut those two Ufper joints off. 
Mr. MoConncx. All by hand, you mean 
The VICE CHAIRMAN. Yes. But I say it is possible to do that thing. 
Mr. MoCoRMIcx. Yes. 
The VICE CHAllIMAN, Now, being done by human beings with their 

hands-then we get a machine that does it. There is no job that we 
know of for those people to engage in who used to do stripping, cut;. 
ting, that sort of thing. As I said this morning, I appreciate that we 
have got to go ahead with this business. There is no way to turn 
back that I can see. We cannot let those people starve, it IS against 
the law to kill them, and if you killed them, why, it would shut down 
the use of the sugar and you would put the sugar fellow out of busi
ness. [Laughter.] This whole busmess is not a one-sided business, 
is it! I mean, it really has two sides to it. 

Mr. MoCoRMIcx. Of course it does. 
The VICE CHAIRMAN. How much real progress is there in a trend 

that is displacing a human being with a machine and putting him 
out on the road Y I hope you Will understand that I am not criti
cizing this trend, but I am not unmindful that it obtains. 

Mr. MOCoRMIOK. I do. What you a:re saying is that any advance 
in any technology creates new problems that didn't exist before, it 
solves some and creates others. 

The VICE CHAlRMAN. When we have accumulated such a surplus of 
unemployed people, I have had a serious question as to whether or 
not the government ought to continue to offer a premium in the nature 
of a patent. 

Mr. MoCoRMIOK. In the nature of what! 
124491--41--p~ 8~ 
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The VICE CHAIRMAN. A patent. I have had a question in my mind, 
when you accumulate this surplus of unemployed people and with 
such an inefficiency on the part of the generation of which I am a 
part to deal with these big problems which we are creating by our 
unusual or rapid advancement in the supplanting of human bein~ 
by machines, whether or not it is a sound policy to continue to offer 
a premium, a bid for more inventions or more machines and put 
more people out of business. This is something we have got to face. 
Of course, alatant is not a natural right; it is a thing given by gov
ernment, an the government is now bidding 17 years of the right 
of monopolistic use to anybody who will invent a machine that will 
add some more idle people to what we have already got. I know that 
is not the whole picture. I am just stating one side of it. The other 
side we all understand. But it is there, and I wish these gentlemen 
who are digging up testimony would bring us 2 or 3 people who are 
smart enough to handle it. 

Mr. MoCmw:rCE. I would like to find them. 
The VICE CHAIRMAN. Yes; I would, too. You are making an inter

esting and helpful witness. 
Dr. ANDEBSON. There is one other feature of the neW technology 

that has come to our attention. I wonder if you would comment on 
such a thing as this rotary tillage that we have been seeing so much 
about in the papers in recent days. Does it offer something for the 
future which will increasingly displace the use of man-power on 
the farm¥ 

Mr. McCoRMIOK. By rotary tillage, do you mean that tyPe of plow 
which may have a share but up above you have a revolVIng member 
which breaks up the soil i 

Dr. ANDEBSON. That is right. 
Mr. MoCoRMIOK. I haven't see the recent press notices on that or 

t.he stories on it, but that is not a new idea, as you know. That has 
been experimented with for a great many years. We have made 
some tests of it. I think there were quite eXtensive tests made in 
Iowa on that kind of implement. The point of it I think probably 
would be that in certain soils it would do a very good job of pulver
ization of the soil, we mil!;ht not have to do any disking after such 
a plow; on the other hand, m some soils it probably would do too good 
a job of pulverizing. I wouldn't care to comment on it because I 
haven't read iust what you are referring to, but if I mal say so, 
I am doubtful that it would be a thing in the nature 0 a great 
revolution. It might be a moderate change in farm methods. 

Dr. ANDEBSON. And it is your contention that new technologies or 
impending ones have an introductory phase sufficiently long for 
adJustments to be made to meet them as they arise, as they become 
widespread i 

Mr. MoCoRMIOK. I believe that to be true in almost every case. 
You take this case of the cotton picker. I was going to refer to 
that in a moment. That is a similar thing, and the development of 
these machines is a very long process, as you know. It takes years 
of experiment. We have been working on the cotton picker for 8 
great many years, and the sugarcane harvester, and many other things 
that we haven't found the solution to. Then, furthermore\ the intro
duction and use of those machines is not just over nignt, on the 
whole. I remember when we came out in 1924 with the Farmall 
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type of tractor, a thing that has been as revolutionary in its effect 
on farm mechanization as almost anything, the farmers were slow 
to take hold of it. It was a funny looking thing to them, it wasn't 
like the conventional tractor. I believe tliat is the general case, as· 
you mentioned. . 

Dr. ANDEBSON. When Rust was planning the introduction of the 
cotton picker, scientific journals and popular journals mentioned that 
Rust had developed a contract which he proposed to enter into with 
purchasers or users of the cotton picker, in which he took account 
of this very problem. He rea1ized the probability of the displace
ment on a large scale of workers, and therefore would attempt to 
ameliorate this in his contract which introduced the Rust cotton, 
picker by certsin things that would be to the advantage of the labor 
there dis{'laced. Do you know of any practical attempts on the 
part of either implement makers or others to meet this problem in 
some fashion' 

Mr. McCoRMICK. I do not. I do not know of any such action as 
you speak of. 

The VICE CHAIRMAN. Well, you couldn't get a contract that would 
stand up through any long period of time under which somebody 
would agree just to hand over part of his property to take care of 
somebody who was sitting on the fence. 

Dr. ANDEBSON. That is perhaps a weakness of the Rust contract. 
Mr. McCoRMICK. If I might read this section, it might bring out 

that point. 
For many years there hOB been a demand tor a mechanical cotton picker. 

This wss especially true during the 1920 decade when labor was fuIIy employed 
and foreign migrant labor was frequently imported to pick cotton. Several 
machines now exist wbich will get the cotton off the plants in a fairly satIs
factory manner provided the conditions are tavorable. -

Our company's experimental work OD cotton pickers bas extended over ap
proximately SO years, but we are Dot yet really satls1led with the results and 
have never offered a machine for sale, The necessity ot leaving the cotton 
plant uninjured for further growth and subsequent pickings, and the great 
Irregularities in the size ot the cotton plants present dtmcult problems. Cotton 
picked with present experimental machines i8 usually graded down because 
ot the presence of leat stains and more or less trash, and the grad1Dg down 
means a lower price and less posslbUity ot saving. . 

A special study of mechanical cotton pickers was made in 1937 by R. L. 
Horne and E. G. MeKlbben under the direction of the Works Progreas Adminis
tration. The authors state, page 18: 

uEven though a mechanically 8ueeeestuI and economically feasible cotton 
picker may be near at hand. its spread will probably be gradual rather than 
sudden. This view is strengthened by the history of the introduction of other 
agricultural machines. Rapid mechanization has occurred only where the 
:ftnanclal rewards have been high or labor shortage acute. Therefore, BS long 
as there is an abundance ot cotton pickers wllling to pick cotton for 75 cents 
to $1 per 100 pounds. and 8S long 88 other prIces maintain theIr present align. 
ment, the mechanical picker cannot be expected to take the Cotton Belt hy 
storm." 

I concur in thia view that It and when the cotton picker comes Into com~ 
merclnl production, its use and spread will probably be gradual 

PROSPECT FOR lNCREASED FARM EMPLOYMENT 

Mr. O'CoNNELL. Mr. McCormick, referring generally to the unem
ployment problems of the country, would it be fair to conclude from 
Jrour statement that in your judgment the agricultural industry or 
that linE> of endeavor affords little hope for absorbing any substan-
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tial number of the unemployed in the country today, at even assum
ing a much higher level of mcome' 

Mr. McCoRlllICX. When you say the agricultural industry you 
mean the farm' 

Mr. O'CONNELL. I mean the farm, of course. 
Mr. McCoRlllICK. I am afraid I am not competent to give a judg

ment on that. 
Mr. O'CONNELL. The thing that caused me to believe that was 

your general belief was that you quoted with approval that state
ment from Dr. Ezekiel in which he suggested that the more funda
mental problem is how to put back to work the city people who are 
not now working and who are ready to work_ 

Mr. McCoRlllICK. Right. 
Mr. O'CONNELL. It occurred to me that even assuming no more 

rapid technological advance is taking place at the/resent time, with 
the present people on the farm, the farmers woul probably be able 
to produce enough of the products that they are presently engaged 
in producing to take care of those persons even assuming much more 
mass purchasing power than exists today. I thought that was the 
general tenor of your remarks. Maybe I am wrong. 

Mr. McCoRlllIcx. Yes; that is the point that we heard quite a little 
discussion on yesterday, whether a pick-up in industrial centers will 
mean a large or a small or a negative pick-Up in farm employment. 
Now I am not prepared, I am not expert enough to give a really 
valid opinion on that, but my feeling is along the iines stated there) 
that industrial pickup, increased eml?loyment in the cities, should 
mean some improvement in the farm Situation, and to my mind that, 
plus the other thing that was talked abuut yesterday, namely I the 
mtroduction of new farm products as time goes on are two ot the 
most hopeful possibilities for reemployment on the farm, or increas
ing employment. 

Mr. O'CoNNELL. That rather interested me because we have had 
witnesses here who in other fields took something of the same posi
tion. For instance, the representative of the white-collar workers is 
of the belief that that particular line of endeavor is already very 
overcrowded and that there will be little or no opportunity to absorb 
any of the unemployed in that area. The farmers take the same view. 
Other groups seem, on the one hand, to feel confident that something 
is going to Jiappen to take up the slack of the unemployed, but insofar 
as their particular line of endeavor is concerned their position is, "Let 
George do it because we can't." If that becomes general it leaves us 
rather hanging in midair as far as any place, any specific place, to 
absorb the people who are unemployed. It isn't very helpful to the 
unemployed to have someone say that technological advance ulti
mately increases productivity and therefore more work and all that 
sort of thing, when you have accompanying that fact what is assumed 
to be a fact, that there are 10,000,000 people out of work. 

Mr. McCoRlllICK. Well, those, of course, are very difficult problems 
to talk about, and one cannot safely make predictIOns. On the other 
hand, I have the feeling that it is just as unsafe to take a given set of 
conditions and say that that set of conditions is going to continue 
forever. In other words, there might be the introduction of this thing 
new or that new t\ling which is quite unforeseen today. You kuow 
what I mean. -
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Mr. O'CoNNELL. Oh, of course, but it is somewhat nebulous when 

the only alterna.tive is to say that something about which we kno~ 
nothing is going to happen. 

Mr. McCoRJl[lcK. That is cor'rect. ' 
Mr. O'CoNNELL. The most concrete thing about the condition is 

10,000,000 or 12,000,000,000 people out of work. 
Mr. McCoRJl[lcx. It is necessarily nebulous, as the sa.me kind of 

thing in history has been nebulous many times. There have been 
times when the future looked just as dark as it may at the moment. 

Mr. O'CoNNELL. There may have been. 
Mr. MoCoRJl[lcK. I am saymg that I can't, and I don't believe any

body can see clea.rly into the future, yet, on the other hand, I per
sonally wouldn't dare take the position that something couldn't 
happen that we are not able to see at the moment. I do say that in 
the meantime we have to do temporary things to clear the situation. 

Mr. O'CoNNELL. It seems to me perfectly obvious that as between 
hoping for something to happen and trying to make something hap
pen the balance is in favor of the la.tter. 

The VICE CHAIRMAN. I think this kind of business is a whole lot 
more importsnt than about these machinery improvements you have 
made, because we all know about that. Anybody going down the 
road can see machinery has been improved, and it is interesting too, 
but we are trying to find out something about what we are going 
to do about it, not what you did about your job, but what we are 
going to do about it. That is what this gets down to. If we could 

r t rId of about 90 percent of these words and get down to business--
think, though, we have some other kind of a doctor coming on 

who knows something about this. . . 
Mr. !'mE. I have one before you go, Mr. McCormick, and I am 

afraid it is impractical, too, but we hea.rd yesterday about the wages 
of farm hands. I was rea.lly pleased to know that somebody WRS 
hiring people at $1 a day to work on the farm. They are not ID my 
ares. But it sounded pretty bad when you got to the all-yea.rly 
wages of a good deal less than $1 a day all over the country. So 
you not only have the problem of the unemployed labor and the 
partially employed labor, but as nea.rly as I could read it the fully 
employed laborer had quite a little problem. He didn't have any 
leisure and he didn't have much income. The steel worker in 30 
days could ea.m more than the farm worker in a year, according to 
the figures that were presented, and I just wondered if you ap
proached, as part of the solution, the same thing that we have done 
ID industrial lines, and if Congress, in its wisdom, passed a minimum 
wages-and-h?11!S law for farm w:orkers,. giving them something like 
the sa.me mmunum wage that mdustrIal workers have, it would, 
without question, have a great upsetting effect in tremendous areas. 
It would change some cost figures enormously. 

Mr. MoCollMIOK. Yes. . 
Mr. PIxE. Well now, it wouldn't change the cost figures on a 

!amily fa~m m,dch of an~ing. The thing I wanted to ask you WRS, 
If something like that dId happen and there aren't enough solutions 
around so that you can afford to throwaway anything that offers 
even the shadow of o~e, you probab,ly would mcrease mechanization 
further on farms which had part-tIme labor, almost surely, if you 
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really had to pay a decent· day's wages. And you would probably 
have quite an effect on further mechanization in what we may call 
corporate farming, very large-scale farming if you} say, double the 
wage rate. The mcentlve to mechauization wou1d be much greater, 
of course. 

Mr. McCoBlllIClI:. Y 88. 
Mr. PmE. You have a further displacement of suhstantial size of 

these partiaIly employed, and I should think perhaps of some fully 
employed who still end up with $126 a year in the Mississippi Delta, 
but it is a real question whether that would be a lossl whether that 
would end up in a loss or a gain. It is a sort of inchoate thing in 
m:y mind; I didn't meau to say I am for it. That is one of the 
things that has to be looked at. Farm wages, even for the fellow 
who is working all the time are way out of line with industrial 
wages. I believe they are further out of line than the so-called parity 
prices that we saw yesterday between farm products and industrial 
products. 

The VICE CHAIRlIIAN. But it doesn't seem to me, as .ILJ>lain farmer, 
that there ought to be much difficulty about that. Whenever your 
labor cost gets higher than you can afford to pay,. as against the job 
where the man was you get a machine. That lS all there is to it; and 
you take these factories-they have organized labor, they sell their 
labor; but you take a producer of an exportable agricultural com
modity and he sells to the highest bidder in the world market, and 
to him the domestic market is the lowest market, because he has to 
sell his commodity in the domestic market at prices much lower 
than the world market, with the cost of transportationirom the 
domestic market over the world. You people can take your surplus 
up to Canada and sell it at a less price. 

Mr. MoCoBlllIclL We don't do that. 
The VICE CKAIBMAN. I know you don't. I just said you could. 

EMPLOYlIIENT IN FAJIlI[ MACHINERY INDUSTRY 

Dr. LUBIN. Mr. McCormick, this is a little bit aside from the 
subject of this testimony, but in view·of the fact that you are here 
and we are interested not ouly in agricultural employment but in 
industrial employment, I wonder if we could get 2 or 3 minutes of 
your. time to discuss some of the elements of employment in your 
own mdustry. 

How many people doyou employ, roughly' 
Mr. McCoRMlcx. Well, that varies, of course, Mr. Commissioner. 

I should say, roughly, around 50,000 at the present time. 
Dr. LUBIN. And has the trend over _ the past several years been 

upward or downward' 
Mr. MoCoRMlcK. In our plant it has been upward. In '37 we 

employed considerably more people than we did m 1929. 
Dr. LUBIN. You people have the problem of technological dis-

placement in your plant, I take itr • 
Mr. McCoRMlcK. Right. 
Dr. LUBIN. Do you have any policy relative to installation of 

machinery to ease displacement i 
Mr. McCoRJI(lClL I think I would have to answer that question in 

two ways. If it were proportionately a small number of men 
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involved, the situation would be handle.J. more or less in just the 
regular ways, having re~ard to seniority arrangements and agree
ments, and it is not a simple ~roblem. I mean it isn't simply to 
analyze. It isn't just as if. let s say a new machine was installed 
and one man was put out of work and then the guestion was, Would 
be be on the street or wouldn't he' It isn't as sImple as that. Tbat 
man who was displaced by the machine, let us say, has a given senior
ity standing in that plant. Therefore, if he had a long service, he 
would take the place of a man with a shorter servioe. 

Now, then
j 

that process would go on down the usual line until you 
came to the ast man in that chain. Now, what happened to the last 
man would depend-and here is the complicating factor-on the 
nature of our employment at that time. If our employment was even 
slightly going up, and I should say under any even keel of employ
ment, that man would not be thrown out of work. If employment 
was decreasing at the time, then he, along unfortunately with others, 
would be laid oft for the time being. So in that sense it is not a 
simple problem to answer. 

Now, suppose, to take a very. extreme case, a very major thing 
should occur that I can't conceive of occurring, but should it, that a 
whole deli:;tment, let's say! or a whole plant, due to some techno
logical c ge, was affected in such a way that employment was 
greatly decre8sed. I could cite to you what we did in a similar case, 
not for that but because we were moving the manufacture of a given 
number of machines from one plant to another. In a case like that 
the men who were of pensionable age would be pensioned. We have 
had a pension plan for some 32 years. 

The men who were nearly of pensionable age we would give a pre
pension. The rest of the men we would try to employ in some neIgh
boring plant of ours. And then, down to a servICe oflerhaps 3 to 
5 years, we would do something in the neighborhood 0 termmation 
wage or something of that nature for them. 

I am just speaking of a very extreme case, to illustrate the prin
ciple, and I have never seen that happen in our company. 

Dr. L1JBIN. I take it from what you say, then, that changes in 
technology in your industry are not radical or revolutionary m the 
sense that something comes along and displaces a whole series of 
men. 

Mr. MoCoRMIOK. That is correct. 
Dr: LUBIN. A gradual change is taking place from day to day or 

when you change a model or something of that sort. 
Mr. MoCoIrnrcK. That is correct. 
Dr. LUBIN. And consequently this technological shift is taking 

place every day in the work. 
Mr. MoCORMICK. That is correct. • 
Dr. LUBIN. And it is your policy to provide for these people, either 

through normal turn-over or through: expansion periods, or when 
you come to an acute crisis, through giving a man a pension before 
he is entitled to it, or a dismis<lal wage. 

Dr. ANDERSON. Mr. Chairman, we have another witness this after
noon that I would like to interject here. 

The Vl(m CHAmHAN. Bring him on. 
(The witness, Mr. McCormrck, was excused.) 
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Dr. ANDEBSON. Mr. Chairman, the finnl witness in this series on 
the discussion of technology and its impact on agriculture is Dr. Paul 
Taylor, professor of economics, University of California, Berkeley, 
Calif. Dr. Taylor hasn't been before the committee and should be 
sworn. 

The VICE CllAIRlIIAN. Do you solemnly swear the testimony you 
are about to give shall be the truth, the whole truth, and nothing 
but the truth, so help you God I 

Dr. TuulR. I do. 

TESTIMONY OF DR. PAUL TAYLOR, PROFESSOR OF ECONOMICS, 
UNIVERSITY OF CALIFORNIA, BF.R"KEI,EY, CALIF. 

Colonel CHANTLAND. Dr. Taylor, before you start, may I ask a 
question i 

Dr. ANDEBSON. May I qualify him first I 
Dr. Taylor, how long have you been engaged in the study of agri. 

cultural economics I 
Dr. TAYLOII. Something over 12 years, Dr. Auderson, under various 

ausl?ices-my own instItution, the University of California,; the 
SOCIal Science Research Council of New York; and with the Cali. 
fornia Emergency Relief Administration as field director of the 
Division of Rural Rehabilitation; regional labor adviser of the Re· 
settlement Administration; and consultant to the Social Security 
Board. I am professor of economics at the University of California. 

Dr. ANDERBON. Have you published in this field that you are going 
to give testimony on I 

Dr. TaYLOll. I have published numerous materials, Government 
reports, articles, and several books. 

Colonel CHANTLAND. Before you start with your paper may I 
ask a question I I see you are from California where the trek ended, 
and I notice by the papers this morning that this committee was 
presumed to have gotten into a discussion of Steinbeck's book yester
day. I wonder if you could give us your judgment as to the truth 
of the picture of the conditions there di~ussed Y 

The VICE CHAIRMAN. Oh, now wait a minute! Do you want him 
to jump on the book as a competitor I 

Colonel CHANTLAND. Oh, I don't think they are competitors. 
The VICE CHAIBMAN. But I mean, would you have any embarrass

ment in doing that I 
Dr. TAYLOB. It would be very nice if I could be a competitor. 

His sales have been very fine. 
The VICE CHAmMAN. But I mean, seriously now, do you want to 

discuss the book or do you just want to give your testimony I 
·Dr. TaYLOB. Well, Congressman, perhars I can put it this way: 

It is in a sense embarrassing to ask a socia scientist to venture into 
the fields of literary critiCIsm, and in that sense I am not at all 
competent to answer. But if, on the other hand--

The VICE CllAIRlIIAN. We might have some criticism of the social 
scientist. 

Dr. TAYLOII. The purport of the question is this: Have you a 
serious) even critical, problem among migratory agricultural workers 
in California' I can answer that question unhesitatingly. Yes; 
we have ••. 
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I brought with me a :photograph furnished by the Bureau of Agri

cultural Economi~ whICh your committee may wish to examine. 
Dr. ANDERSoN. What is the photograph ¥ 
Dr. TAYLOR. That :photograph was t8.ken only a month ago and 

shows migratory agrIcultural laborers, mostly families, encamped 
behind the levees at Sacramento, our State capital. I think you can 
see from that photograph the conditions of these laborers in our 
Sm~ . 

Before leaving the question, however, I should like to say this: 
That many people believe we have a problem in California which is 
~ar to our Smte. I think it quite true that we have the problem 
m its most acute and most dramatic aspects. I hope before my testi,. 
mony is completed1 however, that I will have brought you to a 
realization of the tact that in varying forms and degrees, simila.r 
problems are developing in a number of parts of our country and 
that we have the problem ouly in its most acute form. 

The VICE CH,my,w. I think the entire committee has recoFed 
that fact, Doctor. I believe you wouldn't have to take much tIme to 
convince us of that fact. You say it is most prevalent, but wherever 
there are any migratory laborers, they follow along these seasonal 
activities, you have similar situations to that ¥ 

Dr. TAYLOR. Yes. 
The VICE OumYAN. I think the committee is convinced of that 

fact. 
Dr. TAYLOR. I am glad. 
Dr. ANDERSON. DOloU want to proceed with your testimony! 
Dr. TAYLOR. Shall proceed with my formal smtemeli.U 
Dr. ANDERSON. Yes. 

EFFECTS OF FARM MECHANIZAtiON 

Dr. TAYLOR. The effects of machinery on agriculture which are 
beneficial are well known. The saving of arduous labor, the cheapen. 
ing of costs of production, and, for many, the elevation of living 
smndards on the land are so impormnt that no reason exists to attack 
men or corporations simply because they manufacture or use. agri
cultural machines. At the same time, the advance of machinery on 
the land is causing human and socio-economic problems which grow 
increasingly acute. Even in times of industrial prosperity these ef
fects would be serious, for they permeate and alter in important re
spects the social and political structure of our Nation. In times of 
unemployment like the present, they are critical. Distress, severance 
of famihes from the'land, reduction in smtus, and complete disloca
tion of farm people are appearing with striking similarities in widely 
separated areas. These effects and their import are the aspects I 
WISh to discuss of those problems in agriculture which technological 
progress creates. . 

Ample statistics and other data on the increasing use of ~icul
tural machinery, and the prospect that this will continue rapIdly to 
spread already have been presented to your committee. I should like, 
as my contribution to your deliberations, to describe the social pat
terns which result, directing your attention, first, to the Cotton Belt, 
then, successively! to the Wheat Belt, the Corn Belt, aild to the fruit 
and vegetable in<1ustry. 
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The landscape and towns. of the western Cotton Belt today show 
clearly the effects of spreading displacement. We had believed that 
these would not aPl?ear until the manufacture of mechanical cotton 
pickers in commerCIal quantities. However, displacement is occur
ring now over large areas because of introduction of all-purpose trac
tors and auxiliary machinery. In west Texas, the Black Wax Prairie, 
the Panhandle, and the southwest quarter of Oklahoma, consolidation 
of cotton farms and displacement of substantial tenant farmers is 
proceeding rapidly. Landlords replace their tenants with tractors 
and hired laborers-sometimes 1 sometimes 6 or 8 or 10 laborers, 
when their holdings are large. Tenants with foresight and sufficient 
resources buy tractors, rent a second farm, operate them both_nd 
another white American farm family has been cut from the land. 
Farmers not protected by ownership or strong family ties to the land 
are starkly fearful that their turn to go may be next. 

Towns are crowded with the displaced. The local W. P. A. and 
relief rolls are loaded with them, a stream of distressed humRni~ 
forms and hopefully seeks outlet to the West, in Arizona and Call
f01ma. Empty houses of families who used to make their living 
from the land strew the landscape, windows are boarded, and cultl-
vated fields close. . 

Letters from rural folk deeply troubled by what they see occur
ring appear in the Dallas Farm News, especially around the turn of 
the year when old leases expire and new arrangements for the com
ing year are made. The following are recent examples: 

From Henderson County, Tex., December 1939: 
I ask the editor kindly to pnbUsh the follOwing copy of a petition. I ask 

every county in the state to .send slmllar petitions to their Congressmen before 
Congress meets in January. It is for the purpose of asklDg some protection 
for the one-team and two-team farmers of Texas. 

Do you love your nelgbbor? Something must be done. We, the undersigned, 
8re opposed to a few men renting the whole country In order to get the gov
ernment checks and the faU cotton acreage the little farmer had and rerent 
the same house back to him. The little farmer has to then Sign up for WP.A. 
work or relief. One man told me he was renting over 400 acres and nearly 
500 acres of land, which deprive 15 one-team renters. 

From Tishomingo, Okla., March 1940: 
. . . the land bog Is all-powerful. He may buy a tractor and get possession 

ot all the land In a commnnlty and, with a little hired help, farm all tbe land 
and thereby drive all his neighbors oJ:! the land to starve-just for his own 
private gains. 

From Crockett, Tex., February 1940: 
The big landowner does wrong In discharging his tenants and working his 

land with hired labor, but since that is the only way be can get a fair compen
sation he can't be blamed. This Situation Is causing more people to be without 
work than anything else. ,,' 

The ground for these popular fears is confirmed by experts. Pro
fessors Bonnen and Magee state in the Journal of Farm Economics 
for August 1938, that within little more than a decade, by introduction 
of tractors and four-row tillage equipment on cotton farms on the 
high plains, "the amount of cropland that can be handled by a fa.rm 
family has increased .. .. .. from approximately 100 to approxi
mately 450 acres." 

This process has some advantage for the one in four who !'lay 
survive as a. farm operator, but the other three face alternatives, 
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"none of which," say those Texas authorities, "are particularly 
promising." 

In the first place, they may migrate to less productive land In lower rainfall 
zones on the western fringe of the area or in older areas to the east Secondly,. 
they may find their way into otber occupations, in most cases as laborers. 
Thirdly, they may remain in the area as agricultural laborers with small 
chance for employment except during the hoeing and harvesting seasons, and 
perhaps be forced to depend upon relief during a large part of the year. The 
latter alternative has been the one most frequently resorted to during the 
past S or 4 years. 

What this opportunity to become an agricultural laborer means 
to those who have been farmers is told b:y Dr. C. H. Hamilton of the 
Texas Agricultural Experiment Station m a 1938 report. 

The typical tarm tenant In the High Plains or In the Blackland (Prairie) 
may be expected to earn a net farm. income of from $800 to $1,000 annually, 
even with cotton prices 8S they are today. As either a common or aD agricul
tural laborer the same tenant cannot expect to earn more thaD trom $250 to 
$300. 

A fourth alternative of the displaced-farmers, laborers, and small 
townsfolk alik_is to take to the highways leading west. 

The process which I am describing so briefly has contributing causes 
more complex than time permits me to explain, such as drought, de
pression, and phases of the agricultural and relief program. But the 
displacing effects of machinery on the cotton land are final, and they 
are not limited to areas of drought. 

May I call :your attention at this point to the first chart, which 
shows the origms of migrants to California. 

(The chart referred to was marked "Exhibit No. 2683" and appears 
below.) 

ExBmrr No. 268S 
[Submitted by Dr. Paul TaylorJ 

ORIGINS OF MIGRANTS TO CALlFORNIA* 

·SI'IowrICB pen:entogl, by SI. 
ot tOlol rurnbIr reportld. 

16.1935 - November 15.1937 

SoI.rct: Farm Secwlly AGnInIstrotlan and 
California Deportment 01 AQricullurt. 
~ aa 21D.268 I~ 
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ORIGIN (Jp I\IIGRANTS TO THE WEBr COAST 

Dr. TA:rLOII. This chart is, of course, not a measure of persons dis
placed by mechanization, for no such classification is possible in ob
taining the data. However, it does show the origins of the people 
who have come to us in California seeking employment over about a 
2-year period. The width of the line is proportioned to the I?er
centage of the total influx to California that came from each partIcu
lar State. 

The VICE CHAIRMAN. Does that line bend back into the country 
from whence they camel 

Dr. TAYLOR. It does, and b:y looking at the width of the line, you 
can approximate the proportIon of the whole migration that came 
from that particular State. 

The VICE CvAmMAN. What I was asking is, you have three lines 
that bring thesll~eople into California I 

Dr. TAYLOR. Yes. 
The VICE CvAD!MAN. Do they move out of California I 
Dr. TAYLOR. Out of Califorma! No statistics are now available of 

the migration out of California. 
The VICE CHAIRMAN. How do you accumulate these factsl . 
Dr. TAYLOB. These statistics are obtained by a count at the Cali

fornia border maintained by the California State Department of 
Agriculture. 

The VICE CHAIRMAN. They do not maintain any count as they go 
out of California' 

Dr. TAYLOB. The Bureau of Agricultural Economics a few months 
ago completed arrangements with the Arizona Department of ~
culture which will give us that back movement concerning WhICh 
you inquire, Congressman, but at the present time that is not avail
able. We know that there is a sizeable return migration. We know 
also the net deposit in California is heavy. 

The VICE CHAIRMAN. These are what you call migratory workers, 
largely these people. 

Dr. TAYLOB. These people may very well find themselves in the 
kind of camp shown ID the photograph at Sacramento. They are 
likely to be working in the southern San J oaquin Valley, migrating 
about, or seeking to settle themselves in one way or another. 

The VICE CHAIRMAN. Those camps represent places where people 
who come into California, maybe who have been in California, who 
have no better place than those places in which to stay. That is all 
there is about It. 

Dr. TAYLOB. The kind of camp that is exhibited in the photo
graphl 

The VICE CHAIRMAN. Yes. 
Dr. TAYLOR. There is no other facility available. The Farm S~

curity Administration, you understand, Congressman, has placed a 
chain of camps through California to which may of these people 
come, and those camps have been very effective in elinIinating the 
kind of condition that still prevails in Sacramento. 

The VICE CvAD!MAN. To give the same person who is here a better 
place to live. 

Dr. TAYLOR. To give the same kind of person who is shown in 
those tents and trailers a better place to live as he follows the crops. 

• 
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There are other projects of the Farm Security Administration 

which endeavor to I?rovide a better place. There are some of those 
projects in Califorrua and Arizona.. 

The VICE CHAmM"N. What 'is the type of those! 
Dr. TAYLOII. The project is of two types. Both are based upon 

decent housing.. One type provides a small plot of ground around 
the house on which a garden may be cultivated. The other type pro· 
vides what is ca.lled a cooperative part-time farm, in which approxi· 
mately, it is believed, the renta.! paid for a decent house can be 
earned. The remainder of the income of the migratory laOOr family 
living in such a project is expected to be derived from seasonal 
employment in crops in California. 

The VICE CRAmMAN. In the meantime the difference is being taken 
care of in some way from the treasury of some goverrunental a~ncy. 

Dr. TAYLOII. That is very likely to be true among those m the 
lower income groups. There are of course some who will keep off 
relief. 

The VICE CIIAIlIHAN. But do these houses that are put up brin~ a 
rental that will take care of the cost of production and construction 
and maintenance' 

Dr. TAYLOII. I think, Congressman, that the Farm Security Ad
ministration could furnish you figures on that. I am sure that that is 
the intention, that the costs shall be kept low by extensive construc
tion, and that the rental shall be such as can be paid by these peo'ple. 

The VICE CHAJR](AN. Yes. I beg your pardon for leading you mto 
that field, because it is a little aside from what you are discussing:. 

Dr. TAYLOII. Not at all, Congressman. I don't mind the questions 
in any way. 

Colonel CHANTLAND. May I ask if there is any other project that 
tends to more permanency' 

Dr. TAYLOR. Yes, Colonelt I planned to discuss that a little later, 
if that is agreeablel but I nope that question will recur. I don't 
know whether time 18 going to permit. I should like very much to 
answer that question. I would prefer to do so a little later. 

May I invite your attention to the next chart, which shows origins 
of migrants to Oregon. . 

(Tlie chart referred to was marked "Exhibit No. 2684" and ap
pears on p. 17046.) 

Dr. TAYLOR. This chart is constructed in similar fashion. The 
base of the data is somewhat different. It is based upon something 
over 5,000 rural immigrant families studied by the Oregon State 
Agricultural College. You may a~in compare the breadth of these 
lines showing origins from the different States. You cannot com
pare the breadth of these lines with the breadth of those on the 
preceding chart. In other words, the volume of migration to Cali
fornia is very much larger than the migration to Oregon. This 
shows the relative importance of diffe1"8\lt sources of origin of immi
grants to Oregon. 

The VICE CRAmM'N. Doctor, what is the point about that! What 
lesson do we draw from the fact that people who are close by move 
in more numerously than people who are far away' 

Dr. TAYLOII. My purpose in introducing the chart is twofold: First, 
to show that the problem is broad in respect to the destinations of 
those who are cut loose from the land; second, that the area of dis-
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placement is broad. You.will notice that the California. migrants 
come mainly from Oklahoma, Texos, Arkansas, and Missouri. You 
will notice from the chart which I a.m now exhibiting that the N orth
ern Great Plains States show up in much more important fa.shion. 
There is a. whole belt of emigration which is not a.pparent as you look 
at the single chart. 

The VICE ClIAIRlIIAN. Do you think it is because there a.re better 
opportunities, relatively better opportunities, in that belt to which 
they are going, than would have been a/forded if they had stopped 
closer to the point where they started moving from' 

Dr. TAYLOR. I don't think that the reason they ca.me to the west 
coa.st is primarily that opportunities are so good for them. I think 
the expelling forces are their principal reasons for leaving. I shall 
describe those in a moment. 

E:mmrr No. 2684 
[Submitted by Dr. Paul Taylor] 

ORIGINS OF MIGRANTS TO OREGON* 

January 1933 - June 1936 

• Shown os percentaqe. by Slain, 
cf lotol run'*' reported. 

SoIree: Breithaupl, LR.,cnt 1-bff1TDl. C.S., 
Oregon Slole Agricultural College. Station 
Circular of Inforrnolion No. 157. Data on 
5.022 tll"Ol irrmpt fcmiliH. ClAn If. , 

The third chart shows origins of migrants to Washington. You 
notice the source of emigrants lies still farther northwariL 

Dr. ANn!lRSON. That will be "Exhibit No. 2685." 
(The chart referred to was marked "Exhibit No. 2685" and appears 

on p. 170!l7.) 
SHARECROPPING ON OOTTON PLANTATIONS 

Dr. TAYLOR. Displacement of cotton farmers in the rich lands of 
Mississippi and Arkansas is beginning to be heavy. Sharecroppers, 
supplanted by machinery and wage laborers/ are being swept from 
the plantations. They crowd the towns of the Delta. and choke the 
slums of Memphis, Tenn. During cotton chopping in spring and 
picking seoson in the fall they are hauled daily in great trucks to 
work on plantations as far as 43 miles distant. The rest of the year 
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they remain lare:ely unemployed, and a heavy burden on relief. They 
constitute a mODile labor rnserve, supported at public expense in the 
winter, and by this fact mak;e possible further mechanization and 
further displacement of sharecroppers. 

It is the impact of these changes on the plantation system that 
produced the highway demonstrations in the Arkansas Delta and 
boot heel of Missouri ID January 1939, and the eviction crisis in J an
uary of this year. From this area where both Negroes and whites are 
victims of technological progress, the displaced whites already have 
nPJ?6"red in numbers as migratory workers in the cotton fields of 
Arizona and the pea fields of California. 

The displaced plants tion Negroes who are not left on the land as 
wage laborers flock to towns. Some are seeking outlet in the indus
trinl cities of the North. No tide of Negroes has yet started west. 

The advance of machinery in the Cotton Belt is irregular. It 

ExmBrr No. 2685 
[Submitted b7 Dr. Paul TQlor] 

ORIGINS OF MIGRANTS TO WASHINGTON* 

-Shod 01 paocentoge, by StateJ. 
ollotol rumbel reported. 

Scuct: Landis. Paul H~ Rurallmmigranlt 
to ~ S/",., 1932-1936, Washington 
State AoriQIlIW'OI E.periment Stotlon. 
~a on 467 rural ilnrnigrGJl houIehoIds. 

1932-1936 

spreads over delta and river bottom lands, and al'pears in spots where 
topography and other conditions are favorable, ID Alabama, Georgia, 
Ilnd North Caroliua. Behind this disclocation on the plantations is 
the economic pressure cited by a report of the Mississippi Delta Ex
periment Station which forecast in 1932 that "from 30 to 50 percent 
of present Delta farm labor must ultimately be replaced by ma
chinery *, * *." When plantations follow this program they are 
transformed into large industrialized farms. The stsrkest example 
of this change which I have personally encountered was told me by a 
planter who purchased 22 tractors and 13 four-row cultivators, let 
go 130 of his 160 sharecropper families, and retained only 30 for day 
labor. 
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In the Journal of Rural Sociology of September 19391 Prof. B. O. 
Williams, of Clemson Agricultural College, South Carolina, formally 
advances the proposition that-

The mechanization of agriculture in the South bas aIready gone forward 
much further than is generally recognized III III • (It) wlll result In a dls-
mption of the fam1ly~tarm institution III • III It fa probable that the owner. 
manager type of organization w1ll come to prevaU, changing the system of 
social organization from the ta.mily-tarm type to the manager-labor type ... III • 

The mechanizatIon of Southern agriculture would result in either (1) a lowering 
ot material llving standards of large numbers of the farm population; or (2) 
the migration ot large numbers of surplus and displaced laborers to other areas. 

Mr. MAGINNIS. Mr. Chairman, may I ask a 9,uestion at this time' 
Isn't the situation so far as thE! Cotton Belt IS concerned due pri
marily to the low price of cotton as a result of the loss of the world 
markets in the last several years! . 

Dr. TAYLOR. Of course that is a very serious factor in cotton pro
duction. I don't think that is the major factor in the changes in 
the structure of production which I am describing. 

Mr. MAGINNIS. You don't think that primarily that is the CRUse 
of most of the difficulty in the Cotton Belt in line with what has been 
written in the last several years about the necessity of changing pro-
duction in the cotton States to other commodities i . 

Dr. TAYLOR. There is, of course, pressure for lowered costs and 
undoubtedly machinery is sought as one of the means of meeting that. 
I agree entirely with that. I think the use of the machinery, then, 
is tIle factor that cuts the pattern which I described. 

Mr. MAGINNIS. In other words, the price of cotton in the last few 
years due to the loss of the world markets has forced to a large extent 
placement of machinery for more economical operation to a void, if 
possible, the giving up of the raising of cotton. 

Dr. TAYLOR. Possibly hastened it. I think there is always pressure 
for lower costs of production in a competitive market. 

Dr. KREPs. Dr. Taylor, in that connection, if the price of cotton 
should rise appreciably, is it your feeling that the pace of mechaniza
tion would be retarded or is it likely to lie accelerated in that farmers 
will have more funds in order to buy machinery' 

Dr. TAYLOR. I think that a rise in the price would accelerate the 
process j as has been presented here by preceding witnesses, the pur
chases of machinery depend in part upon the income of the farmers. 

The VICE CHAmU_N. The reduction of the number of people to be 
found on the farm would seem due to the fact that we have lost a 
good deal of the world market regardless of how we lost it. It takes 
fewer people to raise 10,000,000 bales of cotton than 15,000,000. 

Dr. TAYLOB. Certa.inly. '. 
The VICE CllAIlIMAN. Then you have this mechanization and that 

h ... something to do with it. I wonder if our ,governmental farm 
policy-are you going to discuss that-has anything to do with it. 

Dr. TAYLOR. The agricultural adjustment program' I am going 
to make one recommendation with reference to it if I am permitted 
to at the conclusion of this statement. 

The VIaE CHAIIIKAN. If you will be permitted to do it. [Laugh
ter.] 

Dr. ANDERBoN. Dr. Taylor, I have before me the figures of the 
Department of AgriCUlture on the production of cotton, just to clear 
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this point under discussion. It is your contention that these major 
mechanical mechanization chan~ have taken place in the last few 
years! 

Dr. TuulII. In the Cotton'Belt that is true. 
Dr. ANDERSON. If that is true, that it has occurred, say, since the 

depression, since 1932--33, except for the year '37, we have had a 
rather steady production of cotton, so that the production of cotton 
itself would not be a factor. 

Dr. TAYLOR. I think there is no question that mechanization is an 
extremely important factor in displacing people in the Cotton Belt. 

MECHANIZATION IN THE WHEAT BEllI" 

Dr. TAYLOR. In'the Wheat Belt the combine harvester and tractor 
have been displacing farmers, laborers, and many of the townsfolk 
dependent upon them, during 15 years or more. In Oklahoma, so the 
State commIssioner of labor reports, adoption of the combine har
vester was already so general by 1932 that laborers furnished by 
State employment offices to wheat farmers dropped from 11,298 in 
1921 to 165 in 1932, and that the machine had-
• • • completely reversed our harvest labor problems ot finding and dlstrttJ.. 
utlng an adequate supply of labor to that ot preventing a surplus trom coming 
into the state during the harvest seasoD. as an oversupply of labor in any locallty 
Is almost as disastrous 88 a shortage and more so as far as the community tn 
general fa concerned. 

A notable and significant if extreme, instance of mechanization 
and labor displacement in Ohlahoma wheat was drawn to my atten
tion in 1937. In one of the northern wheat counties one man had 
purchased successively 100 quarter sections. He introduces ma
chinery, leaves one tenant on each section, and displaces from one to 
three tenants. 

The effects of the combine harvester on the inland empire wheat 
country of eastern Washington were described in 1932 by the United 
States Department of Commerce in a report of Edwin Bates. The 
report quotes first a leading wheat farmer: 

We no longer raise wheat here In eastern Washlngton; we manufacture It. 
With large tractors. gaog plOW8, seeders and combines tor production and trucks 
for transportation to shipping points. we have virtually a factory system of pr& 
duction in wbich horses are rapidly passing out of the picture, and labor de-
manu are decreasing. Under the new system this "wheat factory" can run 24 
hours a day. Most of our operations can be carried on at night it necessary. 
In dispensing with work stock we reduce the number of men required. (C()moo 
m_I S" ... .., of flu! Pacific NortMo •• f, p. 273.) 

Bates, after traveling through the country, noting the abandoneu 
farm homes and talking with townspeople, observed significantly 
that-

• • • there are two sides to this story. It Is easy enough to reconcile the 
above statement of the wheat rancher with, that of the implement dealer who 
estimates that every time he sells a tractor he drives at least C; customers oft 
the farms. The general merchant has frequent expressed it 8S follows: t'Thla 
movement toward power farming Is damaging every small town in this aection or 
the State. Towns which had a good volume of business a few years ago are 
now very dull. There are fewer farms and less people on them. A few years 
ago we had a heavy seasonal labor movement Into this section. The harvest 
hands would come In about the 15th of July and stay through the greater part 
of the summer. Now the harvesting season la much shorter, and there Is a 

124491--41--PL30----65 
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smaller number of workers. Our sales of work shoes and work clothing ot all 
kinds as well as toodstuJrs have fallen otr very heavlly. 

These divergent poInts ot view. (continued the Department ot Commerce ~ 
port) "one from the wheat rancher with his eye fixed on lower costs of produc
tion, aDd the other trom the retaU merchant whose lnterest centers in an increas
ing population with an expanding volume of retail 88.lea. are evidence of the 
changes which the technical revolution in grain pr.oductlon Is working in the 
economic fabric of this area." 

Between 1920 and 1930 in ., counties of eastern Washington affected 
by this process of mechanization, the average size of farm increased 
25 percent, the number of farms declined 19 percent, and the popula
tion fell 15 percent. 

The effects of machinery on the wheat country of North Dakota to
day are described in the March 1940 issue or Rwral Solliology by 
Professor J. M. Gillette of the University of North Dakota. In an 
article entitled "SociaZ-ecO'TIQ'11'I,ic Submergence inI a PZainIB State," 
he writes: 

There has been and Is thus belng formed a selt·perpetnating clasa at socIo
economlcalJy submerged Individuals In a wide region where it would least be 
expected. 

• • • Rapid mechanization of farm production and farm processes and 
forced foreclosure of farm mortgages during recent years are the most Important 
ot the immediate and local factors. New types of rubber·tlre tractors wbir.b 
propel new and larger plows, disks, harrows, seeders, harvesters and threshers, 
cultivators, sprayers, and so on, are rapidly transforming much farming into a 
highly sedentary mechanized and. technically Indllstriailzed business. Tbes. 
machines are rapidly displacing agricultural labor of regular and seasonal kinds. 
I was repeatedly told that within 6 years the number of laborer8 required to 
harvest and thresh a crop of grain has been reduced from three or five to one. 
This .means a displacement of 2 out of 3 or 4 out of 5 workers. It is also d1s
placing IIlflIlY small farmers. Many men who operated a quarter or a haIt sec
tion a few years ago with horse power are now operating from twice to four 
or more times as much with tractor power, combines. and trucks. Two or three 
men in Bottineau County are operating 45 quarter sections of land. with a very 
few men as hired laborers * * *. Tb1s alone has caused the displacement of 
many sman farmers and scores of 'la borers. It is a most serious situation tor 
the young men and women on farms who are just coming to maturity. FannJng 
no longer has power to absorb them; and after remaining Idle paras1tes on the 
farmstead for a time, they float Into towns and villages. marry. and join the 
Work Projects (sic) Administration forces. For tbem and the stranded agrlcul· 
turallaborers and farmers there is no longer a retreat in great cities to join the 
armies of manual and white collar workers i for 1IIth0se cities are IDled with unem· 
ployed millions, and new recruits generally soon apply for reIlet' and are then 
sent back to the Dakota counties trom which they derlved and where their 
iogal reo\dence Is. 

Professor Gillette estimates the probable future extent of this 
"submerged class" at from 5 percent in some counties to 15 or 20 
percent in others. 

The VICE (}HADlHAN. Doctor, I don't know how limited your time 
is. You are coverin~ things that ought to go in the recor<!, but they 
are matters with which the committee are very familiar. If you are 
not in a hurry and have plent)' of time just go ahead and read, but 
if you you are in a hurry just discuss the points you want to discuss 
with us. 

Dr. T UUllI. My time is at your disposal, Congressman. 
The VICE CHAIIlMAN. How much more have you' 
Dr. TAYLOB. I have a half dozen pages. 
The VICE CllAIRHAN. We want that all in the record for the 

permanent record, but the men who are sitting at this table are pretty 
familiar with that general picture. We are amous that you get to 
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th;~~: where you are going to make some suggestions. Pick out 
an . in there in particular that you would like to call attention 
to. 

(The material omitted appears below) : 

OORN BELT lIt:ECHANIZATION 

Dr. TAYLOB. The Corn Belt, like Wheat and Cotton Belts, is ex
periencing rapid mechanization, and with similar ejfec~place
ment of laborers! expanding farms, displacement of farmers, replace
ment of tenants oy wage laborers. As early as November 1937, Ray 
Murray, formerly Secretary of Agriculture of Iowa reported: 

Despite the fact the we have thIs year in Iowa one of the biggest and best 
crops tor a period of some 2() years. and despite the fact that these products 
have been selling tor a price above the average tor the past 5 years. and de
spite the known resumption of normal business conditions wbich ,are as 
tavorable in Iowa as in any other part of the United States. we still find that 
thousands of Iowa people. farm·Uained and farm·minded. are still without 
employment • • *0 The greatest contributing factor in this distressing plc
ture is the mechanization of Iowa farms with modern power machinery • • -, 
One man with a tractor behind which he CRD baul two disks and one harrow 
can thus do at less expense and less time the work that 3 men and S horse. 
drawn outfits would In an earlier day * * • many Iowa farms are now 
equipped with tbreea and four-row power-drlven corn planters, and three- and 
four-row tractoNlriven corn eultivators • * *. Other farm operations such 
as haying have been greatly Simplified and hastened in their operations by 
such labor-saving equipment as slde-delivery hay racks, mechanical hay stack~ 
ers, sweep rakes. hay loaders, universal adoption of slings for unloading, and 
so forth. Modern manure spreaders, grain elevators. portable feed grinders 
and other such modern machinery have, also, eontributed greatly to the ease 
and speed ot farm operations, but have not been so successful in contributing 
toward the employment of men who make at least part of their Hving from 
such farm operation. We have seen the tractor-pulled binder shorten the 
harvest of our small grains by a considerable length of time and the introduc
tion of small threshing machines have made a couple of weeks' job out of what 
used to be a month or two's work every year during the harvesting season 
* * *. Tbe use of such machines eliminates the services of thousands 
or men who previously found work shocking the crop of oats, wheat, barley, 
and so forth • * • we could say roughly that the mechanical corn pickers 
in Iowa this year are replacing 15,000 to 20,000 men who formerly were em
ployed at hand picking during this season of the year * • *. With the ex
ception of Des Moines and SiOUI City * * • In * • • our C!lties and 
villages, all the people who are not gBintully or continuously employed either 
as hired help or in their own establtsbments are men wbo depend to a greater 
or less degree on whole or part-time farm labor 8a their means of subsistence. 
WIth one single machine eliminating the jobs of over 15,000 of this class of' 
people annually and with similar situations arising from the use of other power 
machinery, one can easUy glimpse the position In ,wblch these people now find 
themselves. . 

From the Illinois Emergency Relief Administration come reports 
on April 29, 1938, that suddeuly the spring farm-labor supply con
ferences held to help farmers needing laborers have turned into con
ferences to help laborers needing farm jobs which no longer exist. 
From county after county the reports came in-

From caJboun County: Aa in other counties, power machinery Is supplanting 
farm labor. 

From Greene County: The supervisor of Kane Township gave us, before the 
meeting, some very lnteresting Information as to what Is occurrIng In his 
township. There are 10 farmers who are planning to plant 75 acres of corn 
eaeh and Intend to cultivate this crop without any help. There fa one farmer 
who Is tending 1.500 acr .. of land. He has 8 traetors and will hl!e on!)' 8 or 
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7 m.... wben prevlonsI;y between 16 and 20 men were emp\oJed to _ _ 
ammmt~hm~ . 

From Ogle County: One _n wbo Is a farmer on a large """le, stated 
that modern macblnery bas replaced to a Iarge extent the need of farm bands 
and has tended to level olr the cyde of farm work. He stated that In bIa own 
community of Polo there bue been 'iO tractors sold during tbIa Ia8t 70U and 
that as a rougb estimate eacb ot these has displaced. ODe farm worker. 

J'nJm. Vermilion County: The farm. advisor and several members of the Farm 
Bureau pointed out that the displacement of the casual farm laborer W1IS doe 
In a large measure to the general use of power maeb.inery and soggested that 
some program ~ pubUc employment would bave to be planned to absorb tbeae 
permanently displaced agricultural workers. 

From Peorla County: It Is reported from the lacksonvllle area that fannenI 
are using their tractors day and night rather than hire additional labor. 

Displacement by machinery in the Com Belt is not limited to farm 
laborers. For farm operators1 too, it is ~ the chance to 
make a living from the lana. The chairJrui:i, of die Iowa Farm 
Tenancy Committee stated in 1938: 

A matler which received considerable dlseassIon • • • la the operating 
of a number ~ farm unlta by one operator, thua displaclng many farm 
homes. • • • Landlords naturally seek the greatest net IDcome from their 
\and ~ess of possible destructlve effects upon the social conditlons of the 
couotry. Farmers with Iarge seta of machinery bid up the rent to a point 
.. -bere a tenant family with Uttle power equipment cao no longer compete with, 
~operators. . 

In Jnly 1939 Wall aces' Farmer and Iowa Homestead carried an 
article entitled, "Pushing Farm Families Oil the Land." A State
wide questionnaire was sent out which asked, "How many farmers 
who were running farms in your school district 3 years ago have been 
squeezed out as a resnlt of such ~on by big operators'" Draw
ing its conclusion, after eliminatmg. the shiftless and incompetent 
from the count of the displaced, Wallaces' Farmer states: 

If _ sample is typieal of the Slate It meana that over 8 pe ...... t ~ Iowa .. 
farm famllles ha"" been pnsbed oil their farms In the last S ~ 

On March 9, 1940, Wallaces' Farmer published a leading article 
called Men Left Without Land, which states after a field survey, "If 
those questioned are re"Presentative, there are around 2,000 new land
less tenants this year. Displacement comes abont under a nwnber 
of circumstances, which are reflected in the attitndes of people toward 
them, says Arthur T. Thompson, author of the article: 

I bave lIatened to a lot of talk, trying to sIae up attitudes. Not much Is said, 
I 1Ind, wbeo a mao goes hack on bIa own place. This la still a tree couotry; 
It's got to be spected. Nor Is there mUeh ta.lk wbeD a farm Is sold to aD 
enterprising chap who has been a good tenant. or wben a father helps bis SOD 
to buy a place. There Is a little more stir when one man keeps increasing his 
string of tenant-<Jper&ted farms, but this depends on bo .. be treata the tenan .... 
Sometimes. tbroogb bla capital help, the multlple _onl actuaUy helps the 
teD8.Dt to make more 1IlODe7~ 

Ita wben a hmdlonl throws oil a teDant and starts working the hmd with 
bIred belp, especially traller-bouae mlgrant&, that vuIces raise and you see 
aDger OD men's faces. Or wben the farm is leased to a nea.rb7 OWDeJIoOpeI'Iltor 
wbo, say the nelgbbors. already has .. God .. plenty." 

A friend ~ mine says this thing Is going to end up In a fann-tenant'. pr0-
tective association or aometbing of the BOrt, juat lIII:e the sba"""oppel'S' uoion 
of the Sooth. That seems a Uttle _ yet I Wouldn't be too sure If gTeedy 
OWDel'S and landlords keep reaebJng tor more and more land. As I said at the 
beginning I bave been lOOking into tile eyes of these landJess men. and I see 
sometbIng there that la pretty sure to snap If they are pnsbed too far. 

Dr. Tuum. I shonld like to call attention to the fact that dis
placement is moving rapidly into the Com Belt, which has always 
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been regarded as one of the most stable sections of our American 
social and political life, that the same pattern of displacement of 
laborers and of small farmers which appears in the Cotton Belt is 
now occurring also in the Cbrn Belt. Tractors smaller combines,. a 
variety of machines, are accomplishing that. Th~ farm laborers are 
hit with the utmost severity, and the smaller farmers are now feel
ing the pressure of displacement from machinery, and they are writ
ing to Wallace's Farmer and Iowa Homestead the same kind of let
ters that the displaced tenants of Texas are writing to the Dallas 
Farm News. 

The VICE CHAIRMAN. When you say the small farmer do you mean 
the tenant farmer or the owner of a small farm' 

Dr. TAYLOR. I think mainly the:y are tenant farmers. They are 
the northern counterpart of what m Texas you call, I believe, the 
tenant farmers on thirds and fourths, substantial citizens with a 
substantial amount of propery who find themselves deprived of an 
opportunity to make their living on the land. 

Studies have been made by Wallace's Farmer and Iowa Homestead 
which indicate that for the last 3 or 4 years this has been progressing 
at the rate of something like 2,000 tenant farmers per annum. 

Dr. ANDERSON. Dr. Taylor, is that a new phenomenon in the Corn 
Belt area' 

Dr. TAYLOR. So far as I know, that has not appeared in the Corn 
Belt before. Certainly it has not been conspicuous, either to outside 
observers or to the people themselves in the Corn Belt. 

The VICE CHAmMAN. It has to follow, though, that wherever you 
have curtailment or reduction of acres, regardless of whether you 
have to do it or not, when you put in machines-I mean it just has 
to happen. Any field of production where ;you curtail your acres 
as a part of the program and then you put m machines, of course, 
you will have reduction of hours of work, but the tendency of those 
two things is bound to put somebody off the farm. 

EXPANSION OF HOLDINGS AFrER MECHANIZATION 

Dr. TAYLOR. When you put in the machinery, the tendency is to ex
pend the size of your farm, in order to make use of the otherwise 
unused capacity of your machine. 

The VICE CHAmMAN. And when you have an agricultural program 
that requires a reduction in the number of acres that IOU used to· 
have in a given crop, then that means a reduction, too. don't mean 
to say that it isn't necessary to do it, but that is one of the con
sequences. 

Dr. LUBIN. Mr. Taylor, just how does this ha'ppen-I was inter
ested in your statement to the Judge just now, m other words, the 
farmer buys more land in order to make the machine pay its keep, 
or does he refuse to rent his land' 

Dr. TAYLOR. In the Cotton Belt, it 'usually starts by a renting of 
more land. Take, for example, the tenant farmers in the plains 
of Texas. If they expand the size of the farm by placing macliinery 
upon it, it throws 2 farmers together and 1 tenant leaves. Some
times 2 tenants leave if the landlord moves in and operat<!S directly 
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with hired labor. There is a. loss of status of the tenant-farmers 
and replacement with someone of the hired-labor status. 

Dr. LUBIN. And the same thing happens in Iowa i What form 
does it take I 

Dr. TAYLOR. Well, I think the record will show that the pattern is 
strikingly similar in Iowa to what happens in Texas! that one man 
leases more land, or not infrequently, that a farmer WIth means buys 
another farm. 

The VICE ClIA.JltMAN. I happen to come from Texas. If a. man 
who owns maybe five or six hundred acres of land, who used to have 
5 or 10 tenants there, he would get in 1 or 2 hired hands and a tractor 
and the tenant would have to get out. 

Dr. TAYLOR. I have seen that in Ellis County, Tex., which I under
stand is in your district. 

The VICE CHAIRMAN. Right in my neighborhood; yes. 
Dr. TAYLOR. I have here, Dr. Lubin, a description from the Des 

Moines Register of March 3, 1940, under the tItle "Tractor brings 
trend toward fewer and larger farms in Iowa," which tells exactly 
what is happening. I don't know whether you wish to hear it. 

The VICE ClIA.JltMAN. Let's hear it. 
Mr. TAYLOR (reading): 
Is It "good" or is it ''bad''? Is It toward an agriculture based on a more 

stable tamUy-stzed farm or is it toward a different k:1D.d ot farming community? 
Apparently the movement -is dual. In some instances it is toward a healthier 

farm community In terms ot the past-the owner-operator farming with llttle 
or no hired help but with all members ot the tamlly pitching In, the individual 
farm. and the community based OD farming as a way at life as well BS a 
business. But tn other instances the change seems clearly to be toward 
somethlng dUferent. AND THE DIlTEBENCJJ BETWJIlIi:N. TBER TWO TENDICNOIEB .la 
L&BOELY 0lU 0"1' DEGBIIZ. 

In some cases, mUltiple farm operation is undoubtedly better for the soU. 
But what about the people? Is it better to have a large number of farm 

famllies barely above subsIstence levels or a smaller number operating larger 
units and earning incomes in excess of their minimum requirement? Better, 
certalnly, for those who survive, but Is It better for those who lose their farms? 
THEY MUST BE TAKEN CARE OlI'-Is IT BE'l'TEB. TO TAl:[JC OABIII OF THEM IN TIIB 

. COUNTRY OB IN THE CITIES AND TOWNS? 
These problems will press us more fiercely it multiple farm operation radically 

changes our Iowa economy in a direction in r which the other phase of the 
trend seems beaded. Larger farms means fewer farms; fewer farmers and 
more mechanization mean fewer farmers and theIr families. And this means 
keener oompetitlon among tennats for farms, with greater insecurity for those 
who get farms and many who do not get farms. 

It means a larger transient population, moving trom county to county, state 
to state, with hurt to themselves and damage to institutions like the school. 
It means, probably, a larger agricultural proletarIat class • • •. 

Thl. problem. like all problems ot Its kind, will not be solved by blind PIll'" 
slonate oppOsitIon. Its solution demands that we answer 10 our own mind the 
question, C'Wbat kind of' an agriculture do we want?n 

The VICE ClIA.JltMAN. What kind of a citizenship do you want, too. 
Dr. TAYLOR. Certainly. 
The VICE CHAIRMAN. That is involved. 
Dr. LUBIN. Does this mean that it is harder for a man to rent a 

farm in that area now than before the tractor came up' 
Dr. TAYLOR. Unquestionably; for many, imposible. 

. The VICE CHAIlWAN. I live in that country, and the year before 
last I was in a community where the sons of people whom I had 
known ever since I have been in Texas, friends of mine, young fel
lows, wanted to have a home and they were good people. They told 
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me that it is absolutely impossible for them to rent a place. They 
were young fellows who wanted to farm awhile and then buy a place 
after awhile, and they just couldn't rent a place anywhere. 

Dr. TuulR. Traditionally, we have insisted upon maintaining the 
agricultural ladder as the opportunity by which men could rise. As 
the capital equipment on' farms increases, it becomes increasingly 
difficult to ascend that ladder from laborer to owner, and for those 
who make the ascent it becomes increasingly a matter of inheritance. 
Those who are not favored in their parentage find increasing diffi
culties. 

The people in the Corn Belt are becoming conscious of that, as I am 
sure they are in your country. 

The fullest development of mechanization with which I am familiar 
in the field of a/V'culture is in the fruit and v~table industry. 
There, mechanizatIOn has transformed market ~rdemng into a highly 
mechanized industry within a generation, With factory methods of 
production on the land, factory methods of processing materials! and 
with hordes of laborers working in gangs at piece rates on the and, 
moving from harvest to harvest, hired and fired in the manner 
familia,r among old-fashioned industrialists. 

There should be called to the attention of this committee, it seems 
to me, the fact that when mechanization has moved as far as it has 
in the vegetable industry there is apt to take place an integration, the 
same sort of thing that occurs in, say, the manufacture of automo
biles, a control of the industry spreading from a processor clea,r 
back to the la,nd, or from the IDlddlem8Jl back to the land. 

The concentration of economic power with which you are so 
familia,r in industry has its counterpart in the vegetable IDdustry. 

Dr. KREPs. Dr. Ta,ylor, do you have any figures showing the extent 
to which you have concentratIon of production in agriculture in Calic 
fornia-in various agricultural products' 

Dr. TAYLOR. As you know, Dr. Kreps, a subcommittee of the Senate 
Committee on Education and Labol" recently came to California, in 
order to make investigations in a,griculture. Their staff has fur
nished me with a table showing croy concentration. 'Perhaps the 
committee would like this introduced ID the record ¥ , 

Dr. ANDERSON. Yes. Mr. Chairman, the ta,ble should be admitted 
to the record. , 

(The table referred to was ma,rked "Exhibit No. 2685--A" and is,in-
eluded in the appendix on p. 17455.) , 

Dr. TAYLOR. I think you have that before you. I might then 'read 
just three or four examples of the crop concentration. , 

In canning asparagus, for example, based upon 1939 da,ta, 1% 
percent of all producers produced 23.4 percent of the entire product 
ID terms of deliveries to canneries. In cotton production, 3.5 per
cent of all producers produced 33.3 percent of cotton in terms of 
acrea~ , : 

In lemon production, less than 3 percent of all producers in 1940 
produced 34.6 percent ID terms of acreage. 

There are other ways of measuring concentration. Under the 
A. A. A. J?rogram, for example, the sugar-beet concentration of 
the productIOn shows 2.1 percent of all payees received 20.6 percent 
of the to~al of all pa,ymentz; under the program. For agricultural 
conservation, 2 percent receiVed 43.6 percent of all payments. ' 
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There are other measures also. Ten percent of all farms in Cali. 
fornia received 53 percent of the 1939 gross farm income; 9.4 per. 
cent of all farms made 65 percent of all expenditures for wage 
labor in 1929. 

The VICE CHAIlIMAN. Doctor, will you kindly rep-eat those figures 
just before you gave us these figures I I would like to ask you to 
repeat the acreage there, if you have it. Will you repeat the figures 

. just before the ones you have just given I 
Dr. TAYLOR. The sugar beets I 
The VICE CHAIRMAN. No; the income. 
Dr. TAYLOR. Ten percent of all farms received 53.2 percent of the 

1939 gross income. Is that itf 
The VICE CHAIRMAN. Yes. Now, I wanted to know what acreage, 

what relative acreage, did that 10 percent in number make up I 
Dr. TAYLOR. I am not able to answer that question, but I may say 

this, that with respect to California, acreage is the most misleading 
measure of concentration. 

The VICE CBAmHAN. Yes; that is so. 
Dr. TAYLOR. Much more in my State, I think, than in yours, be

cause we have everything from range land to irrigated acreage. 
The VICE CHAIlIMAN. That is rigbt. 
Dr. TAYLOR. And very often, on 20 acres, we have a tremendous 

product. So, I think the measures which are employed in these 
figures are more accurate than if I tried to ~ve you an acreage figure. 

The VICE CHAmHu •• Yes; I know that 18 so, and I beg your par· 
don for asking the question. 

AORlCULTURAL CONCENTRATION BY BrATDI 

Dr. ANDEIIBON. One question before we leave this important ex· 
hibit. This, I take it, is a measure of the concentration in California 
agriculture. Dr. Taylor, are there any comparable figures available 
anywhere concerning agriculture concentratIon State DY Statel 

Dr. TuulR. There are, Dr. Anderson; I have had prepared the 
next chart, which--

Dr. ANDEIIBON (interposing). I think .I anticipated you. 
Dr. TAYLOR. Shows the percentage distribution of number of farms 

and value of all products sold, traded, or used in the United States 
in 1939. 

Dr. ANDERSON. That will be admitted to the record. 
(The chart referred to was marked "Exhibit No. 2686" and appears 

on p. 17057.) 
Dr. TuulR. You will observe there that 1.4 percent of all of the 

farms of the United States produced 15 percent of all products by 
value, or combining the lower two categories, that 3.9 percent of all 
farms produced 25.6 percent of all products by value. The chart 
which follows presents figures for the United States on another basis. 

(The chart referred to was marked "Exhibit No. 2687" and appears 
on p. 17058.) 

Dr. TAYLOR. This chart classifies farms of the United States in 
terms of the numbers of laborers emJ?loyed per farm. In July of 
1935, this was estimated by the SOCIal Security Board from the 
census of 1935 and the seasoital indices of the Bureau of Agricultural 
Economics. 
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May I call your attention to the fact that some 78 percent of all 

farms in the United States, of the 6,800,000 farms, employed no 
laborers, no hired laborers at all. 

Dr. KREPs. Do you mean to imply by that that taxes on labor, 
such as social security taxes and others, would leave such farms 
completely exempt i 

EXHmIT No. 2686 

[Submitted by Dr. Panl Taylor] 

PERCENT PERCENT 
~ e ~ ~ m 5 0 5 ~ ~ ~ H ~ 

NmeWI~P:R:OO~U~CT~.==~~.~.~ •• ~s~i.--~~~~~~Y~'W~E~OF~PR~O~OO~C~TS~~"; 
VALUED AT-

UNDER 1400 IS.nj1. _____ .J-.Z.21. 

1,,000-1,.499 15.6'11... _____ --'_'0.6'1. 

1,,500 -1,499 

1.500-',999 'O~"il... __ -,I=== ==., ... " 
4,000 -5,999 

10,000 AND OVER 1.4~15.o'lo 

UNITED STATES 
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1929 

SOURCE' COYPU EO FROII '''0 CENSUS 

Dr. TAYLOR. Virtually that, Mr. Kreps. You realize that this 
figure is employment at a particular month in the year, so it is not 
identical with your question, but it comes fairly close to answering 
your question. 

Dr. Kmu>s. Would you say that July was a period in which, on 
the whole, the amount of farm labor' would tend to be as large as 
in any other month during the year! 

Dr. TAYLOR. Something below the peak. It is a month of large 
employment, but below the peak. 

Dr. KREPs. At any rate, better than average, possibly! 
Dr. TAYLOR. It is average or a little better. 
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FARMS 

EXHIBIT No. 2687 

[Submitted by Dr. Paul Taylor] 
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Dr. Km:Ps. That would mean then that, on the whole, we tend to 

subsidize, as I get it, large-scale agriculture in the United States and 
mechanization m larll"-scale agriculture¥ ' 
, Dr. TAYLOR. Well, It seems to me that there is another way of look
ing at the exemptions from social legislation which generally Con
gress has gr8Jlted to agriculture. I think in general it has been felt 
that because of the peculiar import8Jloo of agrIculture to our national 
life, and for some other reasons, it was appropriate that social legis
lation should exempt agriculturP 

I think upon examination of "Exhibit No. 2687" it becomes plain 
that that is not exactly what we have been doing. On the, contrary, 
you notice that most of the farmers employ very little or no labor. 
It has been proposed by the Social Secunty Board, for example, that 
old-age insurance should be extended to cover hired farm laborers 
with exemptions for the family farmer. So that 8Jl a~cultural 
labor exemption which is complete in its coverage of agrIculture, it 
seems to me, may well be looked at as a public subsidy, not to agri
culture in general but to a particular m8JlDer of carrying on agriCul
ture. In other words it is industrialized agriculture which in a sense 
is in competition with the working farmer, that we are subsidizin~ 
by our so-called exemptions to agriculture, 8Jld insofar as mecham
zation plays its role in buildin~ up 8Jl industrialized form of agri
culture we are thereby subsidIzing further displacement from the 
18Jld and red uction of working farmers in status. 

Dr .. ~s. I believe y.0u will recall that tIlere was a reemployment 
commISSIon recently, will you 'not! 

Dr. TAYLOR. Yes. 
Dr. Km:Ps. Do these farm laborers receive support from otller 

groups, and particularly from governmental groups, in addition to 
tile support which they receive during the tinte tIley are employed 
on the farm ¥ Is tIlere a seasonal problem there' 

Dr. TAYLOR. In terms of relieU 
Dr. :KnPs. Yes. 
Dr. TAYLOR. There is a very serious relief problem; 8Jld tile curves 

of eml?loyment on the land and of relief show a very considerable 
dovetailing, which means, of course, that tile taxpayers of California 
are supporting the unused labor supply of tile agricultural enter
prises during their slack seasons. 

May I aSKI with further reference to the suggestion that I have 
just made, that we look again at tile effects of the agricultural 
exemptions which we have granted in tile past. The President's 
Farm Tenancy Committee of 1937 recommended to Congress that it 
give very careful consideration to tile extension of social-Iabor legis
lation to agricultural enterprises above the size operated by ,tile 
working farmer. 

Dr. LUBIN. Dr. Taylor, jf the social security, that is, the unem, 
ployment compensation and old-age insurance) were made appli
cable to agriculture, as far as this mdustry itself is concerned, only 
about 20--what is it, 21 percent of tile farmers¥-would have to pay 
any taxes for social security; is that right! 

Dr. TAYLOR. It depends on where the exemption is drawn. 
Dr. LUBIN. I don't mean--
Dr. TAYLOR (interposing). If it covered all of the labor, tile figure 

based upon tile 1935 census IS something like 22 percent. 
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Dr. LUBIN. In other words, 22 percent of the farmers would have to 
bear the burden ¥ 

Dr. TAYLOR. That is right. 
Dr. LUlIIN. That is, pay taxes. N oWl if you put it at, let's say you 

exempted every farmer who had one emp oyee! 
Dr. TAYLOR. If you exempted every farmer who has 1 employee, 

only 6 fercent of the entire 6,000,000 would be covered. You under
stand, am giving you simplified figures that would need elaborating 
in a more careful discussion. 

Dr. ANDER80N. Suppose you made it on a parity with present con
ditions of the Unemployment Compensation Act; how many farmers 
would be affected, how many employers i What would the propor
tion bel 

Dr; TAYLOR. Well, the Unemployment Compensation acts vary 
from State to State, I believe. The Federal has an exemption of four. 

Dr. ANDERSON. That is right. 
Dr. TAYLOR. A good many States, I think, have no exemption. 
Dr. ANDERSON. Suppose we took an exemption of four! 
Dr. TAYLOR. Well, if you took four, it appears that 1.6 I.'ercent of 

our agricultural employers employ something over one-thIrd of all 
the hired labor. May I point out a further aspect of this problem- of 
coverage of agricultural employers and their employees by social and 
labor legislation i May I refer now, Dr. Anderson, to my next chart I 
It is the average cash expenditure for labor performed, reporting by 
tenure of operator. 

Dr. ANDERSON. That will be admitted. 
(The chart referred to was marked "Exhibit No. 2688" and ap

pears on p. 17061.) 
CASH PAYMENTS TOLABOR 

Dr. TAYLOR. This chart is derived from the 1930 census. It shows 
the average expenditures in cash for farm labor per farmer reporting. 
In other words, all of the farms which spent no cash for labor are ex
cluded, and we are dealing here only with that minority of farms which 
spent money to hire labor. 

Please note, at the top, for the United States as a whole, the aver
age cash expenditure for farm labor was $356, by owners. The -open 
bars refer to owners, the next bars refer to tenants, and the solid black 
bars refer to farms operated by managers. Please note that the av
erage expenitudres for owners are $365 a year; for tenants, $261 per 
year; and for managers, $2,985. 

Dr. TAYLOR. The chart permits you to carry out comparisons of that 
kind through every diviSIOn of the country. The pomt of the chart 
is this: That the manager-operated agricultural enterprise typically 
is the industrialized enterpise, and if these so-called agricultural ex
emptions were removedl retaining always an exemption for the man 
who is a bona fide worJ<ing farmer, the enterprises which would be 
most surely covered, are those where the manager-hired labor type of 
industrialized agriculture has developed. 

Dr. LUBIN. In summarizing your previous statement then, is it fair 
to say that insofar as your agrIcultural industry does not give steady 
employment and consequently, places upon the rest of the economy 
the burden of taking care of the people who are not unemployed during 
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periods of slack:, that 78 percent of the farmers insofar as they are 
taxpayers, and consequently through their taxes, are helping. to support 
the unemployed, are helpmg to bear the burden to proVIde a suffi
cien~ 
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Dr. TULOa (interposing). In connection with which they have now 
a problem. 

Dr. LUBIN. To the other 21 percent, when they need a sufficient 
supply. 

Dr. TAYLOR. The answer, Dr. Lubin, is yes. I would like to make 
just one additional remark at this point, so if anyone examines the 
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record, he will realize that these conclusions are based upon that single 
estimate. There should be compared with these estimates the expendi
tures for labor derived from the 1930 census, so that you cannot say, 
21 and 78 percent. You must give other estimates which show a range. 

In principle, your statement is correct, but I wouldn't want someone 
to read from the record and quote me as al?parently ignorant of the 
fact that other estimates might be made which would vary: somewhat 
from the answer I have given. -

Dr. ANDEBSON. Go ahead. 
Dr. KnEPs. Pursuing that question of integration, Dr. Taylor, just 

a bit further, as I understand this statement of yours, this isn't only a 
matter of concentration of production in agriculture as such, but an 
interrelationshil? between agriculture and variety of enterprises of 
industries, that IS, concentration in agriculture as a part and parcel of 
concentration in variety of industries. Is that correct Y 

Dr. TAYLOR. I think that is essentially correct, Mr. Kreps. You are 
undoubtedly familiar with the reports of the subcommittes of the 
Senate Committee on Education and Labor, which have developed 
that, I think, very fully. They have pointed out, for example, the devel
opment of large-scale processing corporations which move back into 
control of the land through ownership, through financing, leasing 
arrangements, and so forth.' 

Again, my emphasis is that although in California we perhaps have 
the most extreme development of this industrialized and integrated 
agriculture, it is very conspicuous in quite a number of other I'arts of 
the country. For example, one of our largest corporations) the Califor
nia Packing Corporatio,:!! to quote from some testimony which recently 
was introduced into the ;::;enate committee record, "the California Pacl[
ing Corporation owns and operates some 20,000 acres of farm land in 
California valued at $9,000,000. In Illinois, Hawaii, and the Philip
~ine Islands, the corporation leases and operates 471000 acres additional. 
The American Fruit Growers, Inc.," continuing the quotation, "is an
other Nation-wide shipping and brokerage firrii which controls a con
~iderable amount of farm property. It owns some 15,000 acres of farm 
. land in 10 States, of which 2,500 were planted with citrus fruits, grapes, 
and vegetables in California. In 1936, this company handled 34,225 
cars of fruit, of which about 9,000 cars originated in California and 
Arizona, where the company maintains 31 packing houses." 

Mr. PmE. They get the same exemptions from social security, wages 
and hours, as any farmer wo~~et do theyY 

Dr. TAYLOR. It would be - c;;Jt to answer your question yes ·or no, 
because each of the laws has its own definition, its own--

Mr. PIKE (interposing). The statute would varyY 
Dr. TAYLOR. The statutes vary. I have heeD. discussing in these 

charts the employment of workers for cash on the land. NOWt I point 
out the fact that the processing industry has moved back on the land. 
The exemption of those who work in the processing plants, and those 
who work on the land for farmers are somewhat different in nature. 

Mr. PmE. Yes; but these people, when they are farming, get all the 
compensations that family farmers geU I mean in their farm opera
tions. 

Dr. TAYLOR. Not entirely, but to a large extent, that is true. 

1 See BearInn before the .ubc:ommlttee of tbe UDlted Statel Senate Commtttee OD. 
EducatioD and !.aboI', Part 4.1, pp. 17353 fr. 
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Dr. LUBIN. Well, as far as they employ workers in agriculture on 

the land they are exempt from social security and the wage-and-hour 
law, those people. ' 

Dr. TAYLOR. I believe that under the latest amendments; that is so. 
Dr. LUBIN. But as I understand the law itself, in other words, the 

corporation happens to be running a farm and doesn't pay any social 
security taxes for the workers working on that farm directly, that is, 
on the land hoeing, plowing, and so forth. ' 

Dr. TAYLOR. They did until the amendments of a year ago. 
Dr. ANDERSON. Are we to understand, Mr. Taylor, that these cor

porate groups engaged in processin~, moving back now onto the land, 
who come from Cahfornia and rannfy out into other States and other 
counties, are to be found not only in California, but elsewhere over the 
country, that is, developing to the extent that th,S begins to characterize 
an aspect of the agricultural change' 

Dr. TAYLOR. It appears to be of growing importance. Certainly it 
characterizes portions of the country like Florida and south Texas and 
other im~ortant fruits and vegetable producing areas. I think it is It 
very significant development. ' 

Dr. ANDERSON. Has it moved beyond the fruit and vegetable pro· 
ducing groups into any of the other agricultural groups that you how 
ofl 

Dr. TAYLOR. I do not. 
Dr. ANDERsoN. Milling houses, for example are not engaged, ~s you 

knowthemi 
Dr. TAYLOR. I am not able to answer. 

OlTIZENS' ASSOCIATIONS AND FARM LABOR 

Mr. KnEPs. Again, referring back to this report by the Committee on 
Education and Labor, on violations of free speech and rights of labor~ 
and particularly part 46, I notice throughout that subpenas are issuea 
to about the same groups. Is this an integrated g>:ouJ:> i Was this 
subpena issued on the whole to the SRDle group but WIth dIfferent inter
ests i I'd like to read some of this gro\lP to you because the variety of 
interests involved is truly amazing. They start with the AssQciated 
Farmers of California. i presume that is the farm organization. 

Dr. TAYLOR. That is the organization of the a~icultural employer •. 
Mr. K1tEPs. Then I notice immediately IndustrIU--
Dr. TAYLOR (interposing). Processors. 
Mr. K1tEPs. Y es.Then I notice Industrial Association of San Fran 

cisco. Is that affiliated with the farm group! 
Dr. TAYLOR. It had relations with the Associated Farmers. I be

lieve the committee reported or found that it had financed in part the 
Associated Farmers. The Industrial Association no longer is ID exist· 
ence. 

Dr. K1tEPs. Wellt then, I notice that they have the Growers·Shippers 
Vegetable AssociatIon, as you indicated a moment ago, a citizens' asso
ciation of various areas. Then the California Processors and Growers~ 
and then the chambers of commerce, I take it, in California, fina 
kindred interests in the agricultural groups. 

Dr. TAYLOR. I believe, Dr. Kreps, that the committee was concerned 
with these various organizations because it was endeavoring to ascer
tain the facts concerning interrelationships which developed concen-
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tration of economic power. I "m not in a position to speak in the fullest 
detail. I am sure they appear amply in the reports. I know that it is 
the purpose of the committee, in general, to discover those relationships, 
and I assume that that is why those subpenas were issued. Its reports 
will show the facts in full concerning your question. 

Dr. KREPs. That means, then, that Ion the whole the assumption is 
correct that these organizations are all interrelated and subject to a 
common control, for example, the Association of San FrancIsco Dis
tributors/ the San Francisco Retailers Council, the Water Front Em
ployers associations, and Southern Californians, Inc.' 

Dr. TAYLOR. I am speaking now from neWSJ;>aper reports written 
very largely at the time that the Senate commIttee held its sessions. 
I believe it is largely an employers' organization which has had very 
close relations with the agricultural employers. 

Dr. KREPs. Organized to attract tourists? 
Dr. TA YLOR. N 0 1 not at all; concerned to a considerable extent with 

Iabor relations on the farms in California. 
Dr. KREPs. I notice other organizations, the Union of California 

Citizens~ ,California Crusaders, Neutral Thousands, Women of the 
Pacific, Merchants and Manufacturers Association, East Bay Defense 
Association. Are those interrelated' . 

Dr. TAYLOR. They are a wide variety of organizations into which 
the committee made inquiries. No simple answer would cover, and 
in fact I can't give you a categorical answer with ~ect to them, but 
I am sure that the Senate committee report which IS now in process 
of publication would carry a full answer tolour questions. I was 
furnished today with a typewritten listing 0 expert testimony pre
sented at hearinga of the Subcoffilllittee of the Senate Committee on 
Education and Labor with reference to the concentration of economic 
power in .agriculture and allied industries in California.' It may be 
that you would wish to carry this in your record. I am sure it would 
answer your questions more completely and satisfactorily than I can. 

Dr. ANDERBON. The exhibit is accepted for the record. 
(The document referred to was marked "Exhibit No. 2689-A" and 

is included in the appendix on p. 17456.). 
Dr. KuPs. I get the impression that this is a regional economic 

emipre. Do you know whether it obtains on the Pacific Coast' 
Dr. TAYLOR. Perhaps that is a good way of characterizing it. Cer

tainly the interrelationships between the various elements of industry 
and agriculture are close and the controls are more or less centralized 
or at least coordinated, I think, to a rather surprising degree. 

Dr. KREPs. So that the mechanization in agriculture is tied up with 
mechanization in industry and gives us a concentrated economIC con
trol both of agriculture and industry. 

Dr. TAYLOR. I think the evidence shows a good deal of what you 
have just stated. 

The course of mechanization and economic development has ron so 
far in sections of the fruit and vegetable industry, that the patterns 
produced by its advanced stages of development, merit examination. 
As early as 1929 Wells A. Sherman, late chief marketing specialist of 
the BJUeau of Agricultural Economics said: 

I See JlearlnJaI before the eubcommlttee .t the UDlted 8ta.te8 Seaate CommIttee OD 
EdUcatlOD and ubor, pt. 46, 



OONCENTRATION OF EC!ONOMIO POWER 17065 
UWlthln a generation market gardening bas largely changed from a band and 

borse to a mechanized industry. The changes in the production and handling of 
most ot our annual vegetable crops have been generally comparable to !be 
changes tn Industries once conducted in homes or private shops but which are 
now ceDtralized in Immense factories. These changes begin with seed production 
and run through to the final delivery of the goods to the consumer. Th<!y com~ 
prebend all of the changes from their small beginnings to the present era of mass 
production. u. • • squat tabor Is as essential to our mass production of some vegetablE's 
8B Is the tractor or power &prayer • • • In the harvesting ot most truck 
crops and all fruit crops 8 large amount ot band labor is still necessary. To lDeet 
this need we have thousands of itinerant harvesting and packing crews 10 the 
fruit districts picking the fruit from the trees and performing every operation in 
the packing house: in the vegetable districts. selecting and picking cantaloupes or 
tomatoes, or • • - cabbage. Mass production haB thU8 brought about what 
may be ealled the mechanization of the human element in the Industry. The 
harvesting gangs are called in when wanted just as the tractor and the gang plow 
are brought out ot the sheds when needed. These waves of itinerant labor ebb 
and flow with the seasons. Alimost every district of important specialized l'om
mercial production counts upon them as it counts upon the succession of the 
seasons • • -. 

This policy of "hire and fire," without responsibility for carrying 
the overhead cost of supporting their laborers between seasons ;s 
itself a contributory factor to that acute specialization which makes 
employment so highly seasonal and laborers so mobile. Under this 
system, which utilIzes foremen, gang lahor, piece rates, recruiting by 
labor contractors, the personal paternalism traditional between farmer 
and hired man is virtually absent, unemployment is intermittent and 
severe, milling about from crop to crop is necessary in order to obtain 
work, the average annual earnings are low despite wage rates which 
appear high, and opportunity to ascend the agricultural ladder from 
lahorer to tenant is practically closed. 

In some areas, particularly in the West, the vegetable industry has 
become highly integrated, not infrequently with a single corporation 
carrying on every phase from planting the seed to marketing the prod
uct in cities 3,000 miles away. Some corporations maintain exten
sive field and processinl( activities scattered all the way from Washing
ton and Arizona to Florida. Ranch headquarters maintain direct 
wire services to sensitive eastern markets, and have the appurtenances 
of modern business offices. 

FUTURE OF FAMILY-SIZED FAIIM 

Dr. TAYLOR. May I, in conclusion, on the California situation, quote 
to you briefly from the official organ of the fruit and vegetable industry 
in our State, the Western Grower and Shipper of Los Angeles, which 
describes itself as "a monthly publication serving the West's great 
fresh-vegetable and melon-growing shipping industry." It says in 
October 1939 that the family-size farm cannot survive in California 
agricultural industry, particularly of its type: 

It Is true, ot course, that a large sector ot California agriculture Is indUs.. 
trlallzed. • • • The IncldentB of husbandry, the famlly·slzed fBnn with nil 
ot lts pastoral glamor, is a lovely tdyll~lsewhere than most sections ot Cau-
1k>rnla. Oallfornla Js not unfriendly to husbandry and farming u a mode of 
l1te, but costly experience has shown that a large percentage of its acres., no 
matter how attractive to the inexperienced eye, are not suited to such purposes. 
The history of attempted development ot many sections now successful under 
Industrialized agriculture to small farming is a history ot blasted hopes and 
broken hearts. 

124491--41--pt.3o----fi8 
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Mr. PIKE. Do you subscribe to that view! 
Dr. TUUlR. I think, on the whole, that is prettL close to the truth. 

You understand I am not generalizing for the United States as a 
whole. 

Mr. PIKE. But where irrigation costs are high, and all that i 
Dr. TAYLOR. Yes. The course of economic development very clearly 

is adverse to the family farm. We had them there. They were swept 
out by the process which I have been describing. 

Dr. ANDERSON. Do you generalize from that! Would you care to 
even hint at such possible tendencies with respect to the rest of the 
country and other crops! 

Dr. TAYLORo I think that the testimony which I have prepared, not 
all of which I have read, but which I take it you are more or less 
familiar with, shows very clearly the appearance in widely separated 
areas of agricultural production on a pattern of industrilllized agri
culture-the Wheat Belt, the Corn Belt, the Cotton Belt, fruits and 
ve~tables. 

The VICE CHAIRMAN. Doctor do you find any parallel between this 
tendency with regard to agric;;}'ture and the tendency of a good many 
years ago, which has greatly developed now, where the little manufac-
turer went out of business i . 

Dr. TAYLORo I think that there are a great many parallels between 
the entry of machines on a large scale into agriculture and the entry 
of machines into industry. Certainly I think we are in the earlier 
stages of an important counterpart to what we call the industrial 
revolution. 

The VICE CHAIRMAN. Isn't that perhaps one of the biggest things 
in this whole picture to be looked at! 

Dr. TAYLOR. It seems to me that it is. 
The VICE CHAIRMAN. You have something to go out and sit on the 

fence a good while and think about. 
Dr. TAYLOR. ¥ay I, Congressman, read a couple of rages which 

will perhaps open up some other aspects of this problem I want to 
speak for a moment on changes in status of farmers and the hired man. 

Ninety years ago during the debates on the homestead bill, a Con
BTessman from Indiana VOIced the traditional American ideal of work
mg farmers on the land in these words: 

Instead of baronial posseSSions, let us facUitate the-increase of independent 
homesteads. Let us keep the plow In the bands of the owner. Every new home 
that is established, the independent possessor of whicH cultivates his own tree
hold, is establishing a new republic within the old,. and addiDg a new and 
strong pillar to the edlftce at the state. 

American land policy and pioneer conditions developed a common 
type of farm-operator known as "the farmer," distinguished alike from 
the European peasant and the landlord. "The farmer," says Dr. 
J oseph Schder of the State Historical Society of Wisconsin, in a de
scri.ption of the type, "is one who operates a 'family-sized farm' for a 
'livmgl ' rather than for 'an actual or potential modern fortune'; a farm 
on whIch the owner and his son or sons can perform the actual work 
of tillage, the female members of the household smoothing the way by 
providing home comforts, assisting about chores, or in field or meadow 
as pressure of work may indicate. Hired men are rather the exception 
than the rule in this typical agriculture. So far as they are employed, 
it is usually with the instinctive purpose of raising the labor force to 
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the normal family plane rather than in hope of abnorma.1ly expanding 
the business beyond the family-farm size." 

The progress of technology on the land not only displaces many of 
this type of farmer and his hired men; it also changes their status. 
The type of land operator which may result when chaiige runs its full 
course can be illustrated from the citrus industry of southern Califor
nia. The "farmer" is being displaced there not physica.1ly but in a 
far subtler fashion which leaves him a resident on the land, but strips 
him of the traditional functions of a farmer who tills the soil. The 
packing of his fruit is usua.1ly performed in large packing plants co
oll"ratively or privately owned, valued on the average at $100,000, 
highly organized, and not located on the farm. But more than that, 
even the work in the groye of pruning) fumigatin'fi spraying, picking, 
and so forth, commonly IS performed ny gangs 0 aborers under con
tract, or employed and direCted by the manager of a citrus association. 
In an economic affidavit prepared for California citrus employers this 
has been stated by J. Eliot Coit very succinctly: 

The term 4'tarm." in the old or commonly accepted sense in the East, South, and 
Middle West Is long slDce obsolete ID respect to the highly specialized agriCUltural 
occupation of growing such products as citrus fruits, walnuts, avocados, and a 
large number of other specialty crops grown on the Pacific coast. 

. In some instances this removal of the farmer from work has become 
so complete that Mr. Coit declares: 

In tact, there are some farmers who do no manual work on their farms. 
To most Americans accustomed to thinkin,go of farming as a family 

enterprise carried on by a "farmer" working lieside his sons and an oc
casional hired man, these citrus growers clearly are no longer "farmers.." 
Their functions, as such, have been progressively assumed by associa
tions, corporations, and lahor contractors. 

Another subtle change away from the American farmer type resnlts 
from replacement of "farmers" by managers, especia.1ly on large-scale 
and multiple farms. Such absentee operation of the land is perhaps 
more common than supposed. According to the census of 1930, one
eighth of all cash wages paid to farm lahorers in the United States were 
paid by farm managers, and in Arizona and California one·quarter. 

These changes which affect the status of the farmer have their 
counterpart in changes which affect the wage worker. It is a far cry 
from the migratory gang labor of industrialized cotton farms and the 
vegetable industry to the "hired man" described 20 years ago by 
Henry C. Taylor, now head of the Farm Foundation, in these words: 

On the general farm in the northern part of the country the typical wage worker 
on the farm Is a young man who la temporarily a member of the farmer's famUy 
as well as part of the tarm crew. He eats at the family table. reads the paper in 
the famllyllving room after supper, puts his soiled clothes into the famUy washing, 
and In general shares the life of the farm home. It he is 8. good hand he will soon 
become Interested in the work of the farm and attached to the farm by many ties 
other than the wages he draws. Tbis young man is a part of the farm family, and 
whether he la contented with the life and ln~rested In the work depends largely 
upon the Blleces& ot the farmer and his wife In developing sympathetic and 
haPP7 relations. There are no class distinctions. The young man 'expects to be
come an independent farmer and feels that he Is gaining skill. money. and credit 
which will enable him to establish a home of his own in a few years. 

That is a picture of a scene which is passing in many parts of the 
country. 



17068 CONCENTRATION OF ECONOMIC POWER 

The VICE CHAIRMAN. Doctorl that was largely true, too, with the 
small cabinet maker, the small lIDplement maker, just a few decades 
ago. 

Dr. TAYLOR. Yes; the apprentice became the journeyman, married 
the daughter of the master, and became a master himself. 

Dr. ANDERSON. I take it that is what you implied by "the ties that 
bind." 

Dr. TAYLOR. If I may proceed, I have about 3 pages more which 
bring this together. 

Perhaps I am wearing you out. 
The VICE CHAIRMAN. No, sir, you are not. You are one doctor that 

seems to know what he is talking about. 
Dr. TAYLOR. The course of mechanization in agriculture reveals a 

strong economic pressure to expand the scale of farm operations. En
largement of the farm results in manifest benefits to those who are suc
cessful in thus obtaining fuller utilization of their machines, and some 
benefits may accrue also to laborers who are retained. But the etreets 
of technology fall unequally upon our agricultural classes. 

DISPLACEMENT OF FARM OWNERS AND LABOREII8 

Dr. TAYLOR. Many farm families-both farmers and laborers-a.r8 
being displaced completely or driven into uneconomic subsistence agri
culture. The result of combined forces-a narrowed outlet for farm 
youth in industrial employment, a high rural birth rate, and the intro
duction of machines-is a piling up of rural popUlation on poorer 
lands. The Dallas Farm News, citing a study of the United States 
Department of Agriculture, stated on April 5 : 

Mechanization has driven many of the farmers from the better land and forced 
them to live on poorer land, subdividing the remaining small farms in poorer areas. 

When mechanization achieves success in planting and cultivating} 
but not in harvesting a crop, agricultural employers must then depena 
for the harvest upon hordes of underemployed, mobile laborers. These 
conditions are conspicuous alread'y in vegetable and fruit production 
and are spreading ill cotton. Th,s stratification upon the 1and is ac
companied b'y bitter strife. It has appeared in the Arkansas delta and 
the MissourI boot-heel, in the onion fields of Hardin County, Ohio 
where industrialized agriculture is conspicuous, in the potato fields of 
southern New Jerse'l' the pea fields of Idaho, the cotton fields of Ari
zona, the orchards 0 Yakima ValleYl Wash. Its intensity in California 
and adjoining States moved the Umted States Senate last year to ap
point a committee to investigate and report on violations of civil 
liberties in agriculture on the Pacific coast. 

The socio-economic displacement pattern varies when mechanization 
of all processes from planting to harvest is completed. The seasonal 
laborers in wheat are virtually eliminated from all employment where 
the combine harvester is adopted. Farmers are completely displaced 
by enlarging farms, and merchants sutrer. The success of sugar beet 
or onion harvesting machinery would strand the communities of beet 
and onion tenders now resident and necessary in Colorado and Ohio. 

In the Corn Belt the etrects seem to follow different directions. Ex
pansion of the farms of middle-sized farmers elinIinates other middle
sized farmers and smaller farmers. Carried far, this trend results 
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. in industrialized farms, multiple farms change in status from tenant 
to hired labor, displacement of both lahorers and farmers and cam
mercialization of the relations between agricultural empioyers and 
those wage workers whom they retain. 

On March 3, 1940, the Des Moines Register, in the heart of the Corn 
Belt, stated: 

All In all, our Iowa agriculture may be on the road toward a sharp division 
into three kinds of farming: (1) large, highly industrialized, commercialized 
and mechanized crop farms; (2) specialized farms sucb 88 fGr dairy and bog 
operations, wbich are largely independent of the size of the farm and have been 
profitable In spite of ruinous grain pricesj and (3) subsistence farms, growing as 
much as possible for home consumption. 

A few of the implications are suggested: An emotional and political aUgnment 
of the farm-operator with the industrialist of the cl ty and of the farm laborer 
with the urban Inborer; a decreasing birth fate among the farm population, 
which is the principal source of repopulation of our cities today; a lower standard 
of education and culture for those who migrate to other p,rts of the Nation. 

The story, in brief, could be the sacrifice of agriculture as a way of Ute for 
the many upon the altar ot agriculture as a way of making a liVing for the few. 

The trend hasn't gone far in thIs direction yet. And there are forces working 
against it. Tenants compete for farms. Attentioa is being focused upon their 
problems and they are being encouraged and helped to secure better tenure or to 
purchase their farms by Farm Security Administration and others. 

The great mass of Iowa farmers strongly opposes the change toward fewer 
and larger farms. Greater value has recently been put upon the nonmaterial 
elements in ruralllfe. There is a law of "diminishing returns" in operating large 
farms in Iowa, as elsewhere-the bigger the farm the higher the profits 10 good 
times under good management, but the bigger the loss in poor times or under 
10efftctent management. 

But economic factors are working toward larger and :fewer units • • •. 

Sometimes it is well to look backward also as we strive to see ahead. 
About three generations ago Daniel Webster said: 

Our New England ancestors brought thither no great capitals from Europe; 
and if they had, there was nothing productive in which they could have been 
invested. They left behind them the whole feudal policy of the other con
tinent. • • • They came to a new country. There were as yet no lands 
yielding rent, and no tenants rendering service. The whole BOU was unre
claimed from barbarism.. They were themselves either tram their original 
condltlon, or from the necessity of their common interest, nearly on a general 
level in respect to property. Their situation demanded a parceling out and 
division of tbe land. and It may fairly be said that this necessary act /14>8/1 I/o. 
future trMn8 and form Of their government. [Webster's italics.] The charac
ter of their political institutions was determined by the fundamental laws re
specting property • • • 'Ibe consequence of all these causes has been a 
great subdivision of the solI and a great equality of condition; the true basis, 
most certaInly, ot popular gqvernment • • • 

The freest government, Lt it could exist, would not be long acceptable, If the 
tendency of the laws were to create a rapid accumulation of property in a 
tew hands and to render the great mass of population dependent and penniless. 
In such a ease, the popular power must break in upon the rights of property, 
or else the influence of property must limit and control the exereise of popular 
power. Universal suffrage, for example, could not long exist 10 a com
munity where there was great inequality of property. The holders of estates 
would be obUged In such case either in some way to restrain the right of 
su1frage, or else such right ot sWfrage woull1 ere long divide the property. 

Already we hear half articulate ap!;,eals from distressed and fear
ful farmers against "land monopoly, "land hogs," and "tra.ctoring 
out." We see vague efforts to curb eXJ;lansion of farms, or to dis
tribute land more widely. Their aim IS somehow to hold a broad 
popular base on the land. Also we hear talk of placing limits on 
the right of suffrage of those who are victims of mechanization in 
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agriculture.N ative white American farmers displaced by power 
farming in Texas and Arkansas are virtually disfranchised by older 
poIl-tax statutes. 

The VICE CHAmMAN. What was that statement¥ 
Dr. TAYLOR. Native white American farmers displaced by power 

farming in Texas and Arkansas are virtuaIly disfranchised by older 
poIl-tax statutes. 

The VICE CHAmMAN. A poIl tax disfranchises¥ Do you make 
that statement on your own responsibility i 

Dr. TAYLOR. I have been informed by many who are 80 disfran
chised-you understand the reason they are disfranchised! is when 
they are stripped of their property, they don't feel able to pay the 
amount of money required m your State) and they are, many of them, 
many of your white tenant farmers wnom I have seen, reduced to 
such estate that they don't feel able to pay the tax. 

In California attempts are made to restrict the vote of migrant 
workers who serve our agriculture. 

The issues which we face in the effort to distribute the benefits 
of machinery more broadly among our agricultural people are not 
alone economic. That they are also political in 11 fundamental sense 
is coming to be recognized. A week ago the chairman of the 1938 
farm tenancy committee of Iowa said of this problem: . 

I am tearful that unless something is done about it within the next decade 
It wU1 br1ng about and develop such unrest among our people that it will 
threaten our democracy. 

MECHANIZATION AS A FORCE FOR EXPANDING ACREAGE 

Dr. ANDERSON. Dr. Taylor, Mr. McCormick said this morning: "The 
recent technological advances in farm machinery from which the fam
ily-sized farm will greatly benefit may weIl become a bulwark to 
preserve this important part of our social structure." I take it the 
discussion this morning hinged largely on the fact that we are now 
changing from a kind of mechanization which benefited particularly 
the large scale corporation and manager farm that you have been 
discussing, to a kind which benefits partIcularly the fanilly-sized farm. 
The implication is that this new type of mechanization may make it 
possible to equip a family-sized farm with the necessary machinery to 
enable them to compete succesfuIly with larger units, and that 
mechanization now becomes a great benefit rather than a hazard to 
independent farmers. 

What is your position with respect to that' 
Dr. TAYLOR. In other words, the argument runs that the small 

farmer now has a security and independence on the land which he has 
not had in years recently past because of the rapid development of 
smaller machines which he is able easily to purchase. I cannot share 
the optimism of that position, and I agree with the statement which 
was made by an earlier witness before this committee, Mr. Sherman 
Johnson, of the Department of Agriculture, when he said that when 
the smaIl farmer buys a tractor and machinery to go with it, he has 
capacity to operate more land. In other words, when the machinery 
is there, there is economic pressure to use it to the full. You can't 
simply put your tractor and all the auxiliary machinery in the shed 
with no expense to yourself. You can cut off the fuel expenses, to be 
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sure, but you can't cut off the overhead costs, the depreciation of that· 
machinery. It is good farm management practice, I believe, to· use 
your machinery to the full, to use your own labor to the full, and that 
pressure which exists, it seems to me, will continue to exist when the, 
smaller farmer is able to buy machinery which now is not available 
to him. 

It may well be that the small farmer would like to come in from the . 
field earlier and read his paper in the evening in the parlor of the 
house, and leave his tractor m the shed, but it seems to me that the, 
pressure of costs and the chance to earn wages for himself in operat- . 
m~ the machine to maximum capacity will prevent many of them from 
domg what undoubtedly they would like to do. I don't say that none 
of them will do it, but I say there exists this continous and strong 
economic pressure which prevents me from acceptin~ that conclusion. 

It seems to me, then that while the smaller machinery may enable 
some small working farmers to resist displacement and hold their 
places on the land, 1t is more likely actually to spread the area .of dis
placement into places where it was not taking place before. 

May I illustrate that with perhaps two examples. The first.is the 
combine harvester. I believe that the large combine harvesters oper
ated first in the western wheat country. The Corn Belt was closed to 
them by their great size and cost. When smaller machines were de
veloped smaller combines with shorter cutting bars; it was possible to' 
use combines in the Corn Belt, so the area of displacement spread from, 
the great wheat country of the plains and California to the Corn Belt, 
where previously it had been absent. 

And it is this same pressure to which I referred earlier, to use the ma
chine to capacity, that makes the owner of the smaller machine wish 
to enlarge his farm when he gets his combine and other machinery. 

Another illustration, it seems to me, can be derived from the history 
of the introduction of trsctors. In m:y part· of the country, on the 
west coast, we are pretty highly mechanIZed. We use to a considerable 
extent the caterpillar tractor or tracklaying type of tractor, many of 
them huge machines costin~ a good many thousands of dollars. These 
machines, which are so familiar in California and Arizona, occasioned 
no displacement at all in the western dry country of Texas, or in the 
black lands of Texas. It wasn't until much smaller machines were 
developed in the form of the all-purpose tractor that displacement by 
machinery entered into the high plains of Texas and the black lands 
of the Delta; so it was the smaller maclllne, costing perhaps a quarter 
or less of the cost of the large tractor, which spread displacement into 
an entirely new area. 

In the western part of Texas and Oklahoma the all-purpose tractors 
for some years have been operated with 4-row cultivating equipment •. 
As smaller tractors are developed they pull 2-row and I-row outfits. 
It seems to me that the natural effect of those smaller machines will 
be to spread the displacement into areas of the cotton belt where, for 
reasons of topography or otherwise, the larger machines with 4-row 
cultivators couldn't operate. 

May I repeat, I am not attacking the machines any moJ;'9 than the 
Congressman is attacking them. I am trying to answer the question, 
and to point out that I do not believe that continued mechanization 
in terms of the small machines offers a stable bulwark ~ainst dis
placement at certain points. It may assist the small working farmer 



17072 COJo.'CENTRATION OF E('()NOlfIC POWER 

to majntain a balance for a time. For how long I don't know. But 
ite additional effect will be to'spread the area of displacement where 
it did not occur before. That, of course, refers to the farm operator. 
It is plain that the smal1er machines are bound to displace hired work
ers, and indeed they are advertised to do exactly that.' Mr. PIKE. I would like to ask you, Doctor-it worries me a good 
deal-about these people who are required at harvest time only, in 
some of these highly mechanized farming operations that you have 
mentioned. Here the farms are going to need operators for a week 
to 2 weeks or 6 weeks, and here, scattered all over the State or over 
several States are relief camps operated by the Government, some of 
them perhaps of the sort you showed us in the photograph. 

Dr. TAYLOB. Those camps which I showed in the photographs are 
not Government camps. 

Mr. Pm& I realize that. They are overflow. But here are these 
pools of unemployed workers and here are these jobs that are coming 
up. I think it would be a grand chance for the industrial people to 
get working with the people who are managing relief so that the un
employed laborer is in a warehouse just as truly as the unemployed 
machine, with the exception that the farmer doesn't have to pay his 
depreciation, even, or any of his support. He can pull him out, of 
the relief camp or off the relief rolls almost the moment he needs him, 
but the worst of it is! he shoots him back there the moment he is 
through with him, so that the Government supports and--

Dr. TAYLOR (interposing). Someone else carries the overhead. 
Mr. Pm& And if It weren't done in a highly legitimate manner, re

quiring almost inhumanly perfect management, you would think there 
would be R chance for dovetailing and you would have the boys on the 
job for a few days and then back ID the cooler. It is one of the greatest 
possibilities for the iullUman handling of labor that I ever saw. Have 
you seen some of that, or am I describmg something that doesn't exist' 

Dr. TAYLOB. I am not familiar with the industry-relief dovetailing. 
Mr. PIKE. I mean the agriculturallabor and the relief. 
Dr. TAYLOB. Oh, yes; that is the constant procedure. 
In other words] the relief administratIon in California stores a 

large percentage ot the workers engaged in agriculture. 
Mr. PIl<E. You are subsidizing the big farm people again. 
The VICE CHAmMAN. I would like to know if anybody has an opinion 

as to whether or not these migratory peoples become accustomed to 
that way of living, and wouldn'flike to change it. 

Dr. TAYLOB. Congressman, I think I can answer for the people who 
have come from Texas and Oklahoma and adjacent States. They 
don't like the migratory labor life which we provide for them in 
California. 

J. 00 lune 20, 1940, Dr. Taylor submttted tbe followlDJ:' relevant quotation from; 
"Economle Information for WIseo081n Farmers, prepared by members of tile staff of the 
College of AgrIculture" (December 1939) : 

"It ha, heeD estimated that the power and machine..,. on WlaeoDsln farm. at tb, 
present time would be .ufDclent to handle .. tisfacton), two or tbree Umea the acreage 
now covered. - • • A farm. of 40 to 60 crop aCral uaualb' baI • ratber complete 
eet of farm macbinel'J' and In many cases theae macbloea could sueceurully handle a much 
larger acreage .. For example, a man wltb 15 acres of bay would probably bave a 5-foot 
mower, a alde-deUvef7. rake. and a ball' loader; a man witb 45 acres ,,·ould probably bave 
the aame macblnea; thu8 the investment per acre Is only one-tblrd aa mucb OD the larger 
are&.. • • • MalQ' farmers are enlarging tbeir tanna by buying or reDting nela'bbor. 
log farma iu order to utilize tbelr equipment to a greater extent. Even thOUStb there t8 
a notable tendency to develop equipment eultable to mnal! farmaLtorther mecbanlut10D 
may tend to reeult In tuereaBe4 abe of farms and reduced farm I&bor requ1remeIltL" 
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The VICB CRAmM"N. They would like to settle down somewhere! 
Dr. TAYLoIL They would like it very much. 
Dr. Km<Ps. Dr. Taylor, I had an uncomfortable feeling during part 

of this afternoon of rereading-Gibbon's Decline and Fall of the Roman 
Empire, where he described the ~lacement of the independent farm
ers bv formation of huge latifundia operated by slaves. I also agree 
with ·Mr. O'Counell that I hate to just sit around and hope for some
thing to happen. I wonder whether you could not tell us what might 
be done. Do you have any recommendations that you could make to 
us that might serve a useful purpose in the problem' 

BEOOII)lENDA'l'IONSTOELDIllfATBDIBPLA.CRIIEXT 

Dr. TAYLoIL I have some rather ~ific suggestions which might be 
helpful I have tried to suggest things that are practicable, that can 
be done and done fairly soon. I have suggested already that we stop 
subsidi.zi.n,!!' displacement by giving exemptions which are not exemp
tions to tlie working farmer. That I have already discussed and 
shan't repeat it. 

Another way to stop subsidizing displacement is to remove the in· 
centive for landlords to displace their tenants in order to get their 
A. A. A. checks. I understand that Co~ Snow has intro
duced an amendment to the act directed to this point. 

Another suggestion is that the funds available for rural rehabilita
tion loans be increased. At the present time, I am informed, there are 
120,000 eligible applicants who are rejected by the Farm Security Ad
ministration in the States of Oklahoma, Arkansas, KAnSAS, Missouri 
and Texas, for lack of funds. About a like number were taken care of 
with the funds available. 

The VICB CRAmHAw. Doctor, do you know whether that is for lack 
of funds or because, to a considerable degree at least, the applicants 
did not provide, in themselves, a fair prospect in the judgment of those 
who are responsible. 

Dr. TuulIl. I am informed by the administrators, Congressman, 
that these 120,000 applicants who were rejected were in every respect 
eligible. 

The VICBCRAmHu,. They just didn't have the money! 
Dr. TAYLOlI. The agency did not have the money to take care of the 

situatioo. 
I would sug~, further, with respect to rural rehabilitation, that 

the level at wliich loans for cooperative purehase of machinery are 
available be elevated in order to forestall and anticipate displace
ment. 

At the present time, in general, the practice is to give loans for coop
erat::.s~ of machinery, and thus cut the costs of operation for 
the -work farmer on the land, to make those loans after he is 
already in distress, perhaps displaced by tracrors on other farms. I 
suggest that the runil rebaoilitation loans for the cooperative purchase 
of machinery be made available to small working farmers before they 
are displaced, in order to anticipate and forestall it. 

The VICB CRAmHAN. Doctor, it is all right to borrow money, but 
they would still be owing it, wouldn't they' 

Dr. TAYLOlI. Well l I can't give you offhaitd the record of repa:yment 
of the Rural Rehabilitation clients. I am sure the representatlve of 
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that agency could tell you e:z;actl:y what percentage of repayment the 
Government gete from the funds It makes available for that program. 
I understand that it is a high percen~ 

Mr. O'CoNNELL. May I ask a questIOn' On that question of making 
,funds available to these people at reasonable rates of interest, that 
alone would do nothin8 more than delay the inevitable, would it! 
Wouldn't you have to tIe that in with other things that you have re
!erred tot :which -would tend to otherwise retard the progress of the 
mtegrateO. mtereste! 

Dr. TAYLOB. I am suggesting these pointe as part of a r.attem, a pro
gram] not with the intention of implying that any sing e one, or even 
!ill Of them to~ther, would entirely meet the situation. I am tryin~ 
to make practIcable suggestions to ameliorate the situation. I think, 
in some respecte, those loans for cooperative purchase of machinery 
would be permanently stabilizing, for they would keep down the over
.head. costa of operation, and that is an important thing in holding 
workin~ people on the land against those operators who, through lowp.r 
costa, mIght displace them. 

A third point involves consideration of the funds availahle for pur
chase of land. We have now what is called the tenant-purchase I?ro· 
gram which in view of the magnitUde and urgency of this situatIOn, 
should, hy ah means, he continued and expanded in amount and in the 
flexibility with which the program can be administered. That, of 
course, involves direct appropriations for land purchased to take care of 
tenants. 

I think, coupled with that, we might very advantageously provide 
for Government insurance of private loans for pnrchase of land to 
maintain working farmers on the land, as provided, I understand, in 
the Lee-J ones bill, S. 1836. 

The VICE CHAlRJI[AN. Private loans which the Government would 
guarantee! 

Dr. TAYLOB. That's right. If the Government would extend a 
guaranty, we might hope for a large volume of private loans which 
could go into the stabilization of our working farmers on the land, 
which would involve no heavy outlay by Congress. 

It is essentially the procedure of the Federal Housing Agency. 
The VICE CHAlBl\{AN. In that sort of situation, the Government would 

permit private money to take a chance on the profit, while the Govern
ment would be taking all the chances on the loss, wouldn't it! 

Dr. TAYLOB. That, of conrse, is true. It is correct that the Govern
ment stands in the position of gnarantor, and it is to be expected thot 
there will be some losses. It seems to me, however, that the net cost 
to the Public Treasury may be a good deal less! and the chance of giving 
momentum to this program of holding peop e on the land may be so 
much more that it would be well worth enlisting private funds, even 
at the cost of the gual"8.{)ty. 

Dr. KlmPB. Certainly, if the Government is goin~ to lose money, it 
would much rather subsidize small farmers remaming on the farm 
than increase the subsidy to large-scale farming through ite present 
relief paymente. Isn't that correct' . 

Dr. TAYLOB. I think so. 
Another recommendation is more reclamation projects. 

The VICE CHADIllAN. You mean put more land into cultivation! 
Dr. TAYLOB. I mean put more land into cultivation. 
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The VIDE CllAlRHAN. That is interesting. We have turned out a 

lot of la.nd &lrea.dy. 
Dr. TAYLOR. I realize that. I realize the inconsistency. 
The VICE CHAmvAN. I didn~ say that is inconsistent, 1 said it was 

interesting. 
Dr. TAYLOR. Perhaps both. Nevertheless, I recommend that in the 

circumstances there be some more reclamation projects. I think it 
would do a good de&! to hold people in an economic position in &re&S 

of the countg.~::.'!:;:Uch ma.ny of them now &re in flight. 
The VICE • Why don't they do some of this migrating and 

turn the tide back from California I Come back to the pl&ee where 
they didn't have to have a.n irrigation projectf 

Dr. TAYLOR. Why don't the peol.'le go backl 
The VICE CHAmvAN. Why put ill an irrigation plant and put more 

land in cultivation! Why not let the tide of cultivation turn back I 
Dr. TAYLOB. I am sorry. I perhaps don't understand. 
The VICB CHAmvAN. I don't wonder, because I don't think I under

stand the question myself. 
Dr. TAYLOB. Thank you. 
The VICE CHAmvAN. My question is, Why not let thll population 

move away from those sections where it is necessary to irrigate in 
order to cultivate, and let them go back to the country where such 
necessity does not obtain, and where the land is available for cultiva
tionl 

Dr. TAYLOB. Could you make any specific suggestions as to where 
they could go I 

The VIOE CHAmM"N. Except for just what you have indicated, 
yes-Texas, a.nywhere. 

Dr. TAYLOR. Where would your people farm in Texas, under pres-
ent conditions I -

The VICE CRAlRMAN. On farms. There are a lot of farms. But as 
you say, the tena.nts are being run off those farms. That is the diffi
culty, a.nd we have been turnmg out a lot of land, you know, in order 
for the farmers to get the advantage of the three A's, putting out of 
cultivation. 

Dr. TAYLOR. Perhaps the reason for my suggestion is that I !Ion't 
think that the other program is likely, in practice, to be sufficiently 
and raJli.dly effective. . 

The VICE CHAmVAN. You see, Doctor, what I mean to say is that 
we have had a general policy of reducin~ the utilization of land that 
is susceptible of cultivation, and to put ill these crops. We have re
quired people to reduce their acreage, in order to get the benefit of the 
Government's policy. Now, then, why put in some more la.nd, and 
increase the burden on the Government, when you have the land already 
that could 6e cultivated I 

Dr. TAYLOR. If you could reshape our social policies to de&! with 
mechanization-

The VICE CHAmVAN (interposing). In other words, if we are ahle 
to have a certain number of acres under cultivation under the general 
policy, the more land you put under cultivation, if the policy is sound, 
1t seems you would have to make a corresponding reduction somewhere 
else, and make an additional burden on the Treasury, one, the burden 
of putting in the reclamation project, and two, the burden of taking 
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out this land. I don't want to go into that now. We can think that 
over after we have gone to it. . 

Dr. TAYLOR. I see your point, Congressman. 
The VICE CHAIRMAN. Let's not bother with it any more. We will 

take it under advisement. 
Dr. TAYLOR. I would like to raise for your consideration lust one 

more point, which is rather long range in its implications. I Will make 
is very brief, for the time is passing. 

It seems to me that in Our thought we should begin to give some con
sideration to one or two points that we have been a little reluctant to 
think about. Our land policy has been based upon such acts as the 
homestead law, giving land m fee simple absolute to the man who 
settled upon it. We have believed, through a large part of our history, 
that that meant security and independence for the working farmer on 
the land. 

It seems to me that it is time to raise, in Our thoughts, the question. 
In certain situations, particularly in irrigated lands, I think the rec
ord is rather clear that it has not meant security and independence. 

The suggestion I am making grows out of a statement in the Presi
dent's Farm Tenanc:y Committee in 1937, which said, "The land 
policy adopted by thIS country under which title to practically. all 
of the agricultural land of the Nation passed to private owners in fee 
simple absolute has proved defective as a means of keeping the land 
in the ownership of those who work it." 

We have seen how, in some areas there is a concentration of control 
of the operation of the land which very commonly accompanies ex
tensive mechanization. As I say, that has been particularly conspic
uous in areas where there is irrigation. 

To cite a conspicuous example, the San Carlos irrigation project iu 
Arizona irrigates about 100,000 acres of land. Under the basic laws 
governing land policy, the Homestead Act, the Desert Entry Act 
those lands initially could be taken up only in 160-acre blocks, and 
that was done. Virtually all of the land passed into private ownership 
in the early 1900's. 

Then it was found that no sooner had the land passed to private 
ownership than concentration of ownership began, and larger land 
holdings developed. Then, in the early 1920's, Congress passed an 
enabling act to provide for construction of Coolidge Dam. As a 
condition it was provided that there should be no holdings of land 
larger than 160 acres, again following our traditional policy. That 
was done in conformity with law. The water was put on the land 
in the middle 1920's. In hardly more than a decade, the land was 
a.ll concentrated again. 

The Government, through the Farm Security Administration, pur
chased a block of about 3,600 acres of this land, and the concentra
tion, the type of agriCUlture that is developed upon it is illuminating. 
It illustrates the futility, under some conditions, of protecting the 
working farmer on the land by a device so simple as fee simple abso
lute ownership. I am taking the facts of my illustration from expert 
testimony by W. E. Packard, placed in tlie record of the subcom
mittee of the Senate Committee on Education and Labor. 

The VICE CHAIRMAN. You mean, Doctor, that the Government 
establishes a limitation insofar as the original occupant is con
cerne~ and leaves to him the power, then, to sell it inunediatelyt 



CONCENTRATION OF ECONOMIC POWER 17077 
Dr. TAYLOIL In a few yea.rs you have the enforcement of three 

acts, each of them endeavoring to do it, and the last time, within a 
decade since the water has gone on the land, there were only nine 
owners of this 3,600 acres. . 

The VICE CIIAIRIlAN. In those C&Sesj a lot of people sinIply go 
on that property, in order to get possession! and sell out. I know 
that is true in the ranch country in my section and I am sure that 
is true there. 

Dr. TAYLOR. I am quite sure, in 1936, when the land was bought 
by the Government, there were only nine owners of the entire prop· 
erty. Eight of the farms were operated by tenants using hired fore· 
men and migratory laborers. That was only one of the nine owners 
who was operating) and he was operating 800 acres of irrigated landJ 
which is a great deal of land. He was living 75 miles awaY,and 
operated with hired labor. In other words, there is a story of com· 
plete absenteeism, extreme mechanization, entire use of hired labor, 
most of which is migratory, without settled abode. There was only 
one decent house on the entire l'roject. 

There were only 7 families livrng on the project at the tinIe of the 
purchase, though on one of the properties alone as many as 35 familiea 
lived during the cotton.picking season. 

We see in this example, then, the development within 10 or 12 years 
of a rural slum of the worst type, of the most concentrated ownership, 
miserable housing, manager.hired labor or operation, and virtually 
everything that we have regarded as undesirable in our rural way of 
life. 

Dr. LUBIN. Would you recommend a life lease or an option to the 
Government to repurchase, in the sense that the Government would 
have to pay for such inIprovements as were made by the original home· 
steader' In other words, if he wants to sell, all he can sell is his own 
improvements and give the property back to the Government if he doea 
not want to keep it' 

Dr. TAYLOR. I have not given,close thought to the details of dealing 
with this, but I am sure it IS a fertile suggestion and worth considera· 
tion. 

I think there are many ways, ranging in this situation all the way 
from Government ownership and secure leases, to protected situations 
such as ;you have described, that would ameliorate this condition and 
prevent It from--

The VICE CHAIRMAN (interposing). ,You could put a condition 
forcibly in the deed to run with the land, that it was never to be owned 
by anybody who didn't occupy the land, or any condition you want 
to put in. 

Dr. TAYLOR. It seems to me--
The VICE CHAIRMAN (interposing). And limit the ownership. 
Dr. TAYLOR. It seems to me, Congressman, there are real possibilitiea 

in modifications which will protect the working farmer. 
The VICE CHAmMAN. In other words, your reasoning is, if there is 

any necessity in the first instance to have a 160·acre limit, it ought to 
run with the title' 

Dr. TAYLOR. There is some reason for the continuance. I would 
avoid excessive rigidities because in the course of a generation some· 
what dilfe1'ent conditions may obtain. The development of machines 
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which we do not now foresee, or the development of different types of 
culture, different crops, and so forth, might alter it so that 160 acres 
might not always be correct. But the assurance of--' 

ECONOMY OF OPERATING LARGE UNITS 

The VICE CuAmMAN (interposing). You could put a maximum on 
it. Doctor, let me ask: you one question: Does the fact that larger 
ownerships make it possible better to market the product of the soil 
cut any figure in the advantage of bigger ownershlps over little own
erships¥ 

Dr. TAYLOR. I think that an integration, which has gone far in 
California, and which I described earlier~ is a factor in the economy 
of operation by large industrialized outnts. 

The VICE CHAllWAN. You would have to have a large acreage to 
maintain a big processing plant that would handle your own com
modities¥ 

Dr. TAYLOR. Yes. 
The VICE CuAmMAN. And then, having got a big processing plant 

and a big acreage, you could probably mamtain a marketing organiza-
tion to gIve you economical distribution. . 

Dr. TAYLOR. Yes, I think those things work together. 
The VICE CHAIRMAN. Any further questions ¥ 
Dr, ANDERSON. Mr. Chairman, Mr. Elliott, counsel for the Interna

tional Harvester Co., has asked permission to make a very brief state
ment in counter to Dr. Taylor's difference with Mr. McCormick's testi
mony this morning. If it IS the pleasure of the committee that he make 
such a statement--

The VICE CHAIRMAN. Anything to stir up a row. This meeting is 
getting mighty tame. 

Dr. ANDERSON. This witness has not been sworn. 
The VICE CHAIRMAN. Do you solemnly swear that the testimony you 

are about to give shall the the truth, the whole truth and nothing but 
the truth, so help you God i 

Mr. ELLIOTl'. I do. 

TESTIMONY OF. WILLIAM S. ELLIOTT, VICE PRESIDENT, INTER
NATIONAL HARVESTER C.O., CmCAGO, nr.. 

Dr ANDERSON. Mr. Elliott, I presume you refer .to my quotation of 
Mr. McCormick's statement that the recent technological advances in 
farm machinery, in which the family size farm will greatly benefit, 
mar well become a bulwark to preserve this important part of our 
SOCIal .culture. Mr. Taylor dissented from that opinion, giving his 
reasons. 

I take it you want to dissent from his dissent. 
Mr. ELLIOTl'. That is the only reason I wanted to say anything. Mr. 

McCormick had to leave and asked that if there was anything I thought 
should be added, I should do so. 

Dr. Taylor has expressed the directly opposite opinion that the ne" 
farm machinery, which is much cheaper and smaller than has ever been 
offered before, so far from helping to preserve the small farms, is going 
to aggravate the movement the otlter way. He gave only one reason 
for tltat opinion, which was tltat the statements put in tlte record by 



OO:olCENTRATION OF ECONOMIC POWER 17079 
the Department of Agriculture, or some of their statements tended to 
show that the investment in farm machinery was so high that larger 
acreage had to be acquired by the owner to make it pay. I wanted to. 
call attention- . 

The VICB CHAmlIlAN (interposing). Your statement-pardon me, 
Mr. Elliott-as I understood it, was that it would tend toward a dis
position on the part of the owner of the machinery to use it to the full 
capacity of that machine to operate. 

Mr. ELLIOTr. That is another way of stating my same point. I 
wanted to call attention to the fact that all the statements put in the 
record yesterday by representatives of the Department of Agriculture 
related to the larger machinery, to the 320-acre wheat farm, the 200-
acre corn farm, both of which would use a two-l?low tractor or larger, 
and that nobody has any figures as yet on this recent development 
under which a farmer would buy a small tractor and Ili combine for 
less than he could buy a tractor and Ili binder before, I re&lize Mr. Mc
Cormick is expressing an opinion on an undemonstrated thingl but 
I think Dr. Taylor will also agree that the fact that a man WIth a 
two-plow tractor will want to enlarge his operation in order to use 
it to the fullest capacity, may not be true of this smaller tractor which 
is for farms from 50 to 100 acres. 

That is an undemonstrated fact as yet. 
Now, we are not alone in developing that theory. There are sev

eral-I am no agricultural economist-but there are several for whom 
Dr. Taylor would have the highest respect who fully agree that this 
small machinery development which is very recent represents an 
effort on the part of the manufacturers to meet the desire of the fam
ily sized farmer, not to be )?,ut out of business, but to have shorter 
hours and an easier life. 'I hat machinery is produced in response 
to his demand. 

It has not been demonstrated that this is going to lead to larger 
acreage and it should not, because the machinery itself is adjusted for 
use on the single small farm. 

I just wanted to say that there is no data on that yet, Dr. Taylor. 
I am not disagreeing with you as to the effect of the larger machinery 
in some places. . . 

I should like to ask, if I may, that we might have permission to 
put into the record some statements of our own as to our estinIates of 
the relative cost of horse farming and power farming.1 We find the 
industry in a curious position. Mr. Johnson of the Department of 
Agriculture put figures in here yesterday to show that the farmer 
made no more money out of tractor farming than he did out of horse 
farming, and today Dr. Taylor shows that it is so much more eco
nomical that it is sweeping the country and will go further. 

Now,.it is qu!-te l?ossi,ble that ~~ological progress may produce 
tendenCIes runnmg m different directIOns. The larger farm machin
ery, the problems of marketing, and the association of farmers who 
farm in California may produce one tendency. The technological ad
vance of this small macliinery may be the very thing which persuades 
the family-size farmer to stay there and keep on rather than go some 
other place. 

1 See data lubmltted, b, Hr. lDll10tt under date of Ju1,. 9, 1940, whlcb appeal'8 In the 
appendix OIl p. 11007. 
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I do not think we are going to keep him there by depriving him of 
the benefits of technology and by telling him, "Your job is to work 16 
hours a day with aback -breakine: job." 

I think the whole tendency of making his hours shorter and giving 
him some of the benefits which other parts of our population are get
ting) is going to make it a more livable life which he will try to preserve. 

The VICE (1HATRMAN. But anyway, it seems to be fairly reasonable 
that you probably wouldn't make the machine unless there was some
body who wanted to buy it' I mean, that is fairly reasonable. 

Mr. ELLIOTT. We think the farmers know 50,000,000 Frenchmen 
can't be wrong. The farmers know perhaps more than some other 
people [laughter] about what they save by buying that machinery, 
and' we are asking permission to put in tables here of actual farm 
operations. 

The VICE CUATRMur. Do those tables show whether he is getting 
lazier or greedier' 

Mr. ELLIOTT. Well
1 

I don't know whether you would say that, Mr. 
Chairman. We don t call our laborers, our factory laborers

i 
lazier 

because they now have a 4O-hour week instead of a 50, and don't 
believe anyone in this room would deny the ~ht of the farmer to get 
his hours shortened, if it can possibly be done WIthout bad social eff~ts; 
and in itself, it is a good social effect. 

The VICE (JuURMAN. We understand, and I think the committee 
can appreciate the strength of the points. In other words, if you can 
make life on the farm easier, you have a greater tendency to hold the 
farm boy on the farm than to go to town and work in a job where it 
is more mechanized. There are many different aspects to the thing. 

Now, Dr. Taylol'----6Ild this may be off the record. 
(Off the record.) 
Do you want to say anything further,Dr. Taylorl 
Dr. TAYLOR. Well, Dr. Anderson invited me to retum to the stand 

and I would like to say just one or two things. 
The VICE (JuATRMAX. Well, go ahead. 
Dr. TAYLOR. As a man who has husked com and plowed com with 

a walking plow behind a team of mules, I am fully appreciative of 
what the manufacturers of machinery are doing, to make labor less 
arduous. 

I think the farmers sense their economic increase pretty well when 
they buy the machines. I think that that is the driving force behind 
the social and economic effects on others, of which I am SO apr,rehen
sive. So I recognize the force and do not deny the fact that the armers 
buy the tractors and other machines because it is good for them to 
do so. 

The VICE CJurnr.&N. Well, now, that looks like a pretty good quit
ting point, doesn't it' Let's quit. 
, Dr. TAYLOR. May I add just one more thing' May I end on 8 note 

of harmony also' 
There are ways of holding working farmers on the land, as we have 

discussed a few moments ago, a varie~ of ways, and one form of do
ing that, to which I think we should gIve more consideration than we 
have been disposed to give it in the past, is the cooperative farm. 

There are 8 number of cooperative farms in the country and we are 
beginning to get recoI'ds on them. I am going to cite only one, not to 
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generalize 01' say that the records of all of them are of that kind, but to 
indicate that they seem to be worthy of very serious consideration. 

In San Joaquin Valley, where we recently had so much trouble that 
the Senate came out to look us over, the agricultural employers felt so 
aggrieved and so just in their cause that they felt, in their own words, 
it was necessary to take rubber hose and fan belts to drive striking 
cotton pickers out of the city park of Madera. (I am quoting now 
from the record of the Senate committee.)' 

Very close to that same area, we have a cooperative farm. The cot
ton strikers last fall were asking for more than 80 cents a hundred, 
which is what the agricultural employers felt was all, in justice, they 
could afford to pay and all that they should pay. 

Two counties away was this cooperative farm, operated by the Gov
ernment. The 15 families on that farm (this I draw from the records 
of the Senate committee also, the testimony of Mr. Packard) " these 15 
families made their monthly wages as participants in the farm. Out 
of the profits of the year's operation, after meeting all of their obliga
tions to the Government and to everyone else, they put aside $500, ap
proximately, in an educational fund, and $2,500 in a reserve fund ill 
order to finance their operations the next year independently of the 
banks. In addition to that, they allocated $1,200 to pay the cotton 
pickers, who were employees and not members of the cooperative and 
wbom they had already paid 90 cents, $1, or even more, when the agri
cultural employers felt that they could not pay more than 90 cents. 

Having paid them 90 cents $1 and even more, for 100 pounds of 
cotton picked, they allocated from. their profits something like $1,200 
for distribution among 201 cotton pickers as a bonus. The amounts 
ranged from, I believe, 7 cents to $55. 

It seems to me evidence of that kind suggests that in our effort to 
hold working farmers securely on the land, we should give more atten
tion to the possibilities of domg it through cooperation, than we have 
given in the past. 

Dr. ANDERSON. The last three charts in Dr. Taylor's brief will be 
admitted to the record. 

(The charts referred to were marked "Exhibits Nos. 2689 to 2691" 
and are included in the appendix on pp. 17456 and 17457-17458.) 

The VICE CHAIRMAN. I am afraid we are going to have to adjourn. 
We are very much obliged to you. 

We stand adjourned until 10 : 30 tomorrow morning. 
(Whereupon, at 5: 45 o'clock, the hearing adjourned until 10: 30 

in the mornmg of the following day, April 25, 1940.) 

1 See bearlllgl before the aubeommlttee of the United States Senate Committee OD 
Edu(,IIt1011 and I.abor, 1~l\rt 51, p. 186M5. 

I Ibld, Part 00, p. 21823, 
1244Dl-41-pt. 30----67 
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THURSDAY, APRIL 25, 1940 

UNITED STATES SENATE, 
TEMPORARY NATIONAL ECONOMIC CoMMITTEE, 

WOlJMlngton,D. O. 
The committee met at 10: 40 a. m., pursuant to adjournment on 

Wednesday, April 24,1940, in the Caucus Room, Senate Office Build, 
ing, Senator William H. King, of Utah! presiding. 

Present: Senators King (acting charrman1 and O'Mahoney (chair
man); Representative Williamsj Messr& Aades, O'Connell, Berge, 
Pike, Lubin, Kreps, and Brackett. 

Present also: William T. Chantland, Federal Trade Commission; 
S. Abbot Maginnis, Department of Justice; and Dewey Anderson, 
economic consultant to the committee- . 

Acting Chairman KING. The committee will be in order. Call your 
first witness. 

Dr. ANDERBON. Some S weeks ago we started these hearings with an 
over-all view of the situation presented by Dr. Kreps and Mr. Watson 
Davis, who reviewed what was occurring in the field of industry and 
agriculture with respect to scientific and technological advance, and 
pointed out some of the problems which confront us, in an attempt tQ 
solve this unemployment situation. In the last 2 weeks we have {'re
sented a whole series of what amounted to case studies of the situation. 

Today we propose to examine what can be done about this big prob
lem of trainmg and placing and retraining and replacing the labor 
force of the Nation. We have assembled a panel of witnesses, each 
expert in a particular field. They are educational men and aPl!lied 
educational or vocational~ucational experts, whose business it IS to 
doal realistically with the training and placement of the youth and the 
adult population of the Nation. 

Each member of the panel will speak on a particular phase of the 
topic. The first witness will be Dr. John K. Norton formerly head 
of the division of research of the National Education Association here 
in Washington for many years, and for several years now professor 
of education and an expert ID the field of educational finance and school 
support at Teachers College, Columbia University. 

Acting Chairman KING. That is not the City College that Bertrand 
Russell wanted to be connected with' 

Dr. ANDERSON. No; it is not. 
The second witness in the panel is Dr:. Harold F. Clnl'k, an economist 

who is now professor of economics at the same university. The third 
witness is Dr. J. C. Wrightl Assistant Commissioner in char/Zll of Voca
tional Education of the Uruted States Office of Education. The fourth 
witness will be Dr. William G. Carr, executive secretary of the Educa-

17088 
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tional Policies Commission and research director of the National Edu
cation Association_ We hope to follow through with this panel today. 

We do have, however) .. a witness who was not able to come at hili 
scheduled time, Mr. Wiuiam Green, who will appear this afternoon. 
It may he necessary, therefore, to carry some of today's witnesses over 
to tomorrow. 

Acting~ Chairman KiNG. By that you mean that Mr. Green may not 
be called~! 

Dr. ANDERSON. Mr. Green will be called in any case as the first wit
ness this afternoon, after lunch. 

(Senator O'Mahoney assumed the Chair.) 
Dr. ANDERBON. Our first witness, then, this morning, in this discus

sion of education and its influences in placing the labor force and 
raising the economy to a prosperity level, IS Dr. John K. Norton, whom 
we will ask to come to the stand at this time. 

Before Dr. Norton is sworn, Mr. ChairnIan, the Educational Policie~ 
Commission, a commission of professional and lay people broufiht to
gether under the auspices of the National EducatIOn Association to 
study the problem of education in a democracy and the relationships 
of education to recovery, has prepared and presented to us a series of 
charts which are pertinent to the discussion of the day. I would ask 
that they be accepted as exhibits, as they are basic material for our 
&tudy. 

The ClIAmMAN. You want them entered in the record! 
Dr. ANDERSON. That is right. 
The CHAIRMAN. Without objection it is so ordered. 
(The charts referred to were marked "Exhibits Nos. 2692 to 2718" 

and are included in the appendix on pp. 17459--17485.) 
Senator KiNG. May I make one inquiry before you start! Do YOIl 

intend to discuss the question of education for-what shall I say!
farming and for irrigation and for land development, or is it merely an 
intellectual excursion we are going to enter upon this morning! 

Dr. ANDERSON. I am glad you asked the question. I believe these 
men are something extraordinary in the field of educators, in that they 
will hew to the practical line all the way through. Oue of the wit
nesses will deal specifically with the matter of vocational education of 
an applied kind, the trainmg of young and old so that they can do the 
work of the workadll)' world. 

Mr. Chairman, Dr. John K. Norton, professor of education of 
Teachers College, the first witness, is ready to be sworn. 

The CHAIRMAN. Do you solemnly swear the testimony you are about 
'to give in this proceeding shall be the truth, the wh01e truth, and 
nothinj!; but the truth, so help you God i 

Dr; NORTON. I do. 

TESTIMONY OF DR. J'OHN K. NORTON, PROFESSOR OF EDUCATION, 
TEACHERS COLLEGE, COLUMBIA ONIvERSITY, NEW YORK, 
N. Y. 

Dr. ANDERSON. Dr. Norton, you are professor of education of 
Teachers College at Columbia University! 

Dr.NoRTON. Yes. 
Dr. ANDERSON. How long have you been professor of education i 
Dr. NORTON. A little over 10 years. 
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Dr. ANDERBON. What is your specific field of study and teaching' 
Dr. NORTON. Educational administration and edncational finance. 
Dr. ANDERBON. You have published books in the field of finance! 
Dr. NORTON. Yes; such thmgs at We.alth, Children, and Education.' 

and other things. 
Dr. ANDERSON. You are also a member of the Educational Policies 

Commission' 
Dr.NoRTON. Yes. 
Dr. ANDERSON. And as such are responsible for the writing· and 

pUblishing of tllis very recent work, Education and Economic Well
Being in American Democracy I • 

Dr. NORTON. Yes; with the cooperation of other members of the 
Commission, economists, and other people. 

Dr. ANDERSON. This is one of the basIC studies being made by edu
cators and economists I 

Dr. NORTON. It is one of the 4 major reports issued by the Educa
tional Policies Commission to date. 

Dr. ANDERSON. I think the committee has been supplied with copies 
of this volume, and I hope they have had time to review it. 

The CHAIRMAN. The members of the committea have not yet re
ceived copies of it, nor have tliey received copies of the charts. I 
think they are on the way up. 

Dr. ANDERSON. The material you are presenting is on the subject 
of education and economic well-beingl and I take it you are laying the 
groundwork for the discussion that will follow during the dayl 

Dr. NORTON. That is true, although I will particularly' focus my 
remarks on the relationship of education to production and produc-
tivity. . 

Dr. ANDERSON. Would you proceed I 
Dr. NORTON. Mr. Chairman, members of the-committee, the Educa

tional Policies Commission recently issued a report dealing with the 
interrelations of education and economic well-being. In preparing 
this document, the Commission sought the counsel of economists, edu
cators, and other competent scholars. The technical literature of 
economics, education, and other fields pertinent to the investigation 
was carefully examined. As a result of this work: which extended for 
a period of several years, we are in a better positIOn than ever before 
to attempt the difficult task of assessing the relationship of educa
t.ion and economic well-being. 

POTENTIAL PRODUCTION OF THE UNITED STA.TES 

Dr. NORTON. I will begin bY' pointinll: out that one of the striking 
features in the development of the Uruted States has been the enor
mous increase in its production, both actual and potential. When the 
Nation was founded, it had an annual current income of some $671,-
000,000; that is, total income, social income, of all the people, less 
than $1,000,000,000. Now it receives ... yearly income WhICh, even in 
years of limited prosperity, runs somewhere between $60,000,000,000 
and $70,000,000,000, and which in prosperous years is between $80,000,-

1 John K. and Mary A. NortoD, Wealth .. ChIldren. and EducatloD,L..New York, 1938. 
S EducnUonuJ. Pollciea COmmiSSion, Eoucatlon and Economic well-Being iD American 

Democracl. WaablngtoD, D. c., 1940. 
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000,000 and $90,000,000,000. Furthermore, competent researches by 
the Brookings Institution group and others have demonstrated that 
without expanding existing plant and resources the national income 
could be increased more than $15,000,000,000 above even the most 
prosperous years. 

Now, I recognize clearz:;at the problem of realizing that potential 
productivity is an excee· Iy difficult and complex one, and I have 
come here to offer no quick and easy panaceas for taking care of that 
problem. 

I rather am interested in analyzing one element which doubtless 
will be, must be, in the picture when the problem is met. I refer to 
education. 

Per capita production and per capita income increased several fold 
during the past century in nations like Great Britain and the United 
States. During the last 70 years 'population in the United States in
creased threefold, while the phJSlcal volume of goods produced and 
consumed increased more than ninefold. 

The CHAIRMAN. Wha.t is the authority for that statement I 
Dr. NORTON. Investigations of the Twentieth Century Fund in one 

of their recent publications, and other sources. 
The CHAmw'N. The Twentieth Century Fund staff made an analy

sis of authentic figures I 
Dr. NORTC?N. A competent staff of economists an dother experts. 
The CH,m.AN. So that this conclusion is drawn from those figures 

which are taken from authentic statistics I 
Dr. NORTON. I believe that they are drawn from absolutely reliable 

statistics properly interpreted, yes. 
A primary factor in this phenomenal expansion of productivity has 

been the application of science, invention, and the power-driven ma
chine, and that whole complex of forces we sometimes call technology, 
to the processes of agricultural and industrial production. Education, 
and here is where we get down to our topic more directly: is also in 
the picture. The purpose of this statement is to examine tbe relation 
of education to increasing production and increasing productivity. 
If you will examine economic literature you will find that economists 

generally recognize four basic factors -in the productive process. 
These are labor, the human factor, natural resources, capital, and 
management. A properly planned and administered system of edu
cation makes one of its greatest contributions to economic well-being 
because of its effect on the first of these-namely, labor. In the United 
States this contribution has been exercised through various means, 
and I would like briefly to point out some of those ID outline form as· 
a basis for further discussion. 

Firstl!"ld I put this first one advisedly, the development of an open
door policy in education, we might say the American way in education. 
serveil as a driving inftuence throughout our history to encourage each 
individual to rise through his own efforts. As Thomas Nixon Carver, 
well known economist, has said: 

The greatest stimulus that csn be given to the human spirit I. to serve notice 
upon it that Its achievements are to be Umlted solely by Its own natlve power, 
• • • that neither blrth nor family prestige wlll count for much, and that 
humble birth and lack of prestige are no handicap to the person of ability and 
Industry. This ha. made the typical American a model of energy. Our public 
school system bas provided. b1m a tree chance to train whatever native abUib' 
be JIGS eBSeS. • 
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We have done that in education at least to a degree. We need to 

do it more effectively in the future, but we have done it to a degree 
that has made education an important factor in developing individual 
initiative.. . . 

With the passing of each decade, graduation from high school and 
even more extended schooling are prerequisite to admission to a grow
ing percentage of occupations. My pomt here is that actual formal 
schooling, the ability to answer "Yes" when an employer· asks you 
whether you are a graduate from a high school, in the practica.l worka.
day world_nd one could give many illustrations of this-is becom
ing a prerequisite to employment. 

In some industries that one is surprised to hear about they are even 
calling for college graduation. 

Energy and graduation from the "school of hard knocks'" no longer 
promise success in. most callings. Maybe in some the exceptional,in
dividual may get by with graduation from the "school of hard 
knocks," but not for the rank and file. Opportunity more and !Dore 
lies along the route of extensive general education and specific voca
tional or professional training. The doors of educational opportunity 
must be wider than ever before if all Americans are to feel that no 
insuperable obstacles prevent the individual from realizing the best 
that is in him. Such a feeling must prevail if the dynamic economic 
e1fects of education are to be continued. 

If you are interested in future evidence to sUf.port that whole gen-
eral thesis, we would be glad to come back to it ater. 

Senator Knm. May I interrupt you ¥ 
Dr. NORTON. Yes. 
Senator KING. Have you elaborated upon the views expressed by 

Herbert Spencer in his great work in education and other classica.l 
writers of that period, one or two from Germany¥ 

Dr. N ORTON • You refer to such things as education's worth ¥ 
Senator KING. In part; yes. Of course, I wouldn't want to confine 

is to a materialistic eduction; there must always be the IIWral and 
spiritual, a factor which, after all, is basic in any proper education, 
but Herbert Spencer devoted some of his great ability to the elabora
tion of what education is--

Dr. NORTON. Yes .. 
Senator KING (continuing). What it must do, and he discusses the 

various spheres of activity in which the human being may operate. 1 
was wondering if back of your thesis and the views of those with 
whom you are associated, the exposition made by Spencer has any 
recognition. 

Dr. NORTON. I would say yes. In fact, almost any· fundamental 
idea if you trace it to its roots often goes back a great many years or 
centuries, even. If you take material of the type that Spencer issued, 
and The Wealth of Nations, of Adam Smith, who a century Or more 
ago pronounced in these areas, and add to that the experience of a 
century (they were hypotheses when· they stated them), I think we 
have a right to say that many of those ideas now have to a consider
ahle degree been proved in the practical lahoratorY of social develop
ment. 

Second, education has increased productivity by directly or indi· 
rectly contributing to the occupational efficiency of the mdividunl 
worker. As the number and proportion of unskilled lahorers have de-
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clined, the number and proportion of semiskilled, skilledl and techni
cally trained workers has increased. In fact, the econOJDlC growth of 
the United States may be epitomized in the fact that a growing per
centage of trained workers have used more and more e1fective methods 
of work. I would emphasize both of those, trained workers using more 
e:ffective methods of work, as responsible for the tremendous increa'3e 
in productivity that has occurred in the industrial revolution. 

Mr. O'CONNELL. When you speak of trained workers you are using 
that phrase, I take it, as meaning skilled in doing a particular job' 

Dr. NORTON. I am using it in a very broad sense, here meaning every
thing from professional workers to semiskilled workers. 

Mr.O'CoNNELL. Wouldithavethesamesignificanceastheoldskilled 
worker, meaning a craftsman or master mechanic' I have in mind 
that we have had a substantial amount of testimony here by other 
witnesses to the e:ffect that mechanizatiou resulted in-the word used I 
think was "degrading" the quality of the worker in that the type of 
training that was required was something that could be acquired in a 
period of maybe 30 days, and while they were in a sense highly trained 
workers they were not comparable to the old skilled mechanic at all. 
I was curious to know on what basis you came to the conclusion thnt 
the number and proportion of semiskilled, skilled, and technically 
trained workers has increased. It seemed to me that it might be that 
you would construe all the people on a production line in an automobile 
factory as technically trained workers and yet not skilled in the old 
traditional sense. 

Dr. N OllTON. I am referring to evidence such as is presented on 
pages 84, 85, and 86 of this report, and I would say further that-

The CHAJlIMAN (interposing). You are referring to the report of 
the Educational Policies CommIssion' 

INCllEASBIN OCCIJPATIONAL'mAININO 

Dr. NORTON. Yes; in which we cite a number of scientific investiga
tions. In discussing the general trend of that evidence I would say 
that it is very important, as you have indicated, to define what area of 
occupations you are discussing. First, dealing with the area that we 
call manufacturingt in which the highest degree or percentage of the 
automatic machine has come into the picture, I tried to find every in
vestigation on that subject that had been made, and after looking them 
all up and very carefully reviewing the evidence, I think it is fair to 
say that it is inconclusive. Some investigators say that even in manu
facturing the total amount of training must be more, if you consider 
all workers, than it was a decade or 2 or 3 decades ago. Some say that 
it is not as much. Quite frankly, when you consider all investigations 
it is inconclusive if you think ouly of the field of manufacture. But 
please have in mind that workers in manufacturing constitute a minor 
fraction of all workers, and a declining proportion of all workers. 
Now, if you will direct your attention away from mechanim<i industry 
to occupations as a whole, the evidence there is quite clear and definite 
that the total amount of training per worker on the average is defi
nitely increasing, and from all reasonable interpretation of present 
trends it is going to continue in the future. So it is very important to 
distinguish between one segment of occupational life, manufacturing, 
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and all occupational life involving everything from the professions 
down. 

Mr. O'CoNNELL. By training you mean training which is rather 
directly connected with the. particular work that the man does as 
distinguished from general education ¥ 

Dr. NORTON. Yes; although you can leave general education .out 
of the picture a1to~ther. My emphasis here 18 on what we should 
call direct occupatIOnal trairung. 

The most innnediate and apparent economic outcome of educa
tion is where it provides specific training for a trade or profession, 
which you were just asking about. The objective here is to give 
e.ach worker the general and the specific training which will permit 
him to work, in whatever occupation he ma:y find himself, in an 
intelligent and efficient manner. Such trairung may be {lrovided 
through a variety of agencies-trade schools, public or private, as 
well as industry itself, or labor may be in the picture. The important 
factor, however, is that the provision of such training has positive 
economic effects. There is complete agreement on this among econ
omists. I quote one: 

Without edUcatlOD ODe Is likely to be limited to unskilled OCeupatlODS. With 
education be Is able to And more remunerative employment. The general etrect 
ot more wldespread schooling is to locrease the ranks of skIlled workmen and 
to decrease the number ot people capable only of cruder manual work. 

A series of factors are now operating in American life which make 
carefully planned and effectively organized occupational training of 
first importance. The decline in immigration has largely cut off our 
supply of ekilled workers from Europe, and it happens that many 
of them who came here 2, ~ and 4 decades ago are beginning to reach 
the age of retirement. ·,l·he percentage of occupations in which 
definite training is either desirable or imperative is increasing. I am 
referring now to occupations as a whole. It seems probable that 
education can and should make increasing contributions to produc
tivity in the future through expanding and perfecting its training 
of youths for occupational efficiency. I would emph8.SlZ6 that point 
of perfecting its training. I think in many respects, as in other 
areas of life, we have fallen considerably short of the ideal of doing 
what we should, so I am not arguing for just more of the( same 
kind of education we have had in the past; I would rather ur~e that 
we need more of a different kind of education. In this pubhcation 
that has already been brought to your attention, you will find two 
chapters right near the front of the book and two very important 
chapters dealing with the kind of general education for economic 
well-being. Dr. Carr, one of the later witnesses, is going to deal 
with that particularly. and Dr. Wright will be particularly con
cerned with another chapter, Kind of Occupational Education for 
Economic Well Being. 

However, it is important that education to increase efficiency of labor 
should not be conceived in narrow terms. The effective operation of 
enormous aggregations of labor and capital, characteristic of con
temporary economy, demands high types of vocational and economic 
intelligence. I am referring there both to occupational and general 
education. Improved organization and industrial techniques can be the 
outgrowth of suggestion and initiative on the part of the rank and file 
worker, as well as the product of research and managerial ingenuity. 
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The general pattern of organization in Il business enterprise is likely to 
be different, as well as more efficient, when the manager is able to as
sume a degree of judgment and initiative on the part of the worker, as 
opposed to the ability merely to follow simple directions in a routine 
mann~r. ~hat was brought very strikingly to m:y attention repeatedly 
on a httle Journey that took me through the Orient here 2 or 3 years 
ago, in which I visited mills in Indian and China and talked with man
agers and talked mith them particularly as to the problem that is in
volved in the fact that the typical worker they have to deal with has 
little education. Even in mechanized plants such as cotton mills-
they emphasize that what they can do even in that highl:y mechanized 
process IS very much conditioned by the general economic and educa" 
tional background of their workers. One gets a much clearer picture 
of some of thess thin~ that we take for granted in our country when 
one goes to countries ill which the general level of education is not so 
high. 

One industrial leader from a background of practical experience in 
directing a large business organization has stated: 

• • • the eft'ectiveness of individual capacity to produce. or to manage pro
duction, is determined by the degree of social cooperation, and that this coopera
tion depends primarily upon education * • • 

I am quoting from Chester I. Barnard, as you notice. 
High productive efficiency 1s impossible without widespread education. Tbls Is 

not simply a matter of securing leaders in science, invention, Industrial organiza .. 
tion, statecraft, etc., by an educational, screening of the masses. ·No greater error 
could,be made, it seems to me, than to adopt the notion too commonly held that 
either political or economlc effectiveness is chiefly a matter of leadership. When 
generals can 1lnd no colonels. they must become mere captains. Captains are 
limited by the character, spirit, and ablllty of the men they command. The in-
tenslvo training glven to recruits is slgnUleant. . 

Now a third area. Education increases productivity by promoting 
occupational mobility. It is an accepted tenet of economics (and this 
idea occurs over and over again in standard economic literature) that 
the ability of labor to secure the training needed to transfer from 

. crowded and low-paid occupations to those less crowded and better
paid tends to increase the national income. It is simply that if the 
mdividual worker on the average is working with greater skill and 
is producing more, by definition the national income is increased. 
When workers of energy and capacity must continue in low-paid com
mon labor because of inability to secure training requisite to entering 
higher-paid callings, the natIOnal income tends to be decreased. 

Occupational mobility is of increasing importance in a dynamic 
economy in which new discoveries are continually creating new voca
tions! many of which involve technical training. Education in the 
past has assisted in thinning out the overcrowded ranks of unskilled 
labor by increasing the proportion of workers in skilled and profes
sional occupations. Its contribution in this area in the future should 
and can be made more effective. There is a whole series of ways in 
which that can be more effective. We give them in this publication, 
such matters as the collection of much more significant and definitin 
data as to what the occupational trends are, so that vocational advice 
which is pertinent can be ,given to hiS-h school youths, information as to 
the kind of training which is reqUired, so that the kind of training 
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given in the school will be that which it can give best, leaving it to 
other agencies to give the training that can be given hest by other 
agencies. 

POSSIBILI'lT GF Dl80RIHINATION IN VOCATIONAL TltAINING 

The CHAmMAN. The objection has been made in the past to voca
tional training, particularly for mechanical and industrial pursuits, 
that it would tend to limit the opportunities for advancement of those 
who take the vocational training rather than broader training in what 
in the old days used to be called the humanities. 

Dr. NORTON. I don't believe you can speak in easy generalities in 
dealing with that problem. I begin by saying that every citizen, if 
you are going to assume a democratic order, needs a certain amount of 
general citizenship training, and he needs that particularly in the 
economic realm. We have just eliminated from the census the ques
tion about illiteracy because education has pretty: well conquered the 
problem of what we call alphabetical illiteracy. I would sal. we still 
have the great problem of con~ering what we call economic Illiteracy. 
That a pplies to all workers. When you go beyond that and get into 
the more specific vocational or occupational training, I don't believe 
you can generalize too easily. 

The CHAIRJI[AN. Well, does vocational training, vocational edUCD
tion, tend to differentiate youth into classes according to the economic 
standards of the parents , 

Dr. NOlI'l'ON. It should not if there is proper vocational guidance, 
because the area into which a youth goes should rest upon, first, 
knowledge of the various areas in which he might go, factual infor
mation, and1 second, knowledge of hi9 capacity and aptitudes and 
industry and all of those things. .. 

The CHAmwAN. You started out by quoting from Thomas Nixon 
Carver. 

Dr. NORTON. Yes. 
The C1rAmM:AN (continuing): 
That neither birth nor family prestige will count for mncb. and that bumble 

birth and lack of prestige are no bandieap to Ibe person of ability and eneru. 

Now, I take it that you quoted that statement from Carver with 
entire approval. 

Dr. NORTON. I did. 
The CHAI1IMAN. It still remains the general desire of all American 

~ducators---
Dr. NORTON (interposing). The ideal 
The CHAI1IMAN. But do you not tend to divert from the ideal when 

you undertake to establish a different kind of education for different 
kinds of children' 

Dr. NORTON. No; I don't believe---
The CHAIRMAN (interposing). And how are you going to determine 

the kind of children which should take this particular training of 
whicbyou speak! 

Dr. NORTON. I would say first generally that I do not believe that 
there is anything undemocratic 10 the principle of differentiation, 
that is having different kinds of education. Now it is true that in 
the field of general education up to a considerable level, up to & 
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relatively high level, limited only by capacity and such factors, we 
should have the same kind of education, the same general cultural 
backlP"?und, but along about the end of high schoolt.maybe before, 
certamly not very much after (it depends on the individual), there 
should be pretty careful assessment of the vocational opportun6.ties 
of the country and the capacities and diligence and all that of the 
individual child, and out of that should come the best possible guess 
as to where he will achieve greatest success. Please don't misunder
stand me. I do not mean I would have any board say, "You have 
to ~ this way." That is not wbat I am arguing for. I am rather 
saymg that you should put in the possession of the parents of a 
child and of the youth himself by the time he has reached 17, 18, or 
19 years of age, the information on which he can make an inlelligent 
choice himself. Now we have done that to a very limited extent. 

We should do it far more, and I would say that to the extent that 
you do that you encourage each person to rise through his own energy 
through the areas of work where he is most likely to rise. 

The CtrAIJIMAN. Then your idea is that the preliminary education 
and bigh-school education should all be upon the highest cultural 
basis and for all children alike. That is, the public-school system 
should be so arranged that all children in the community should 
receive the same high cultural training, the very best that the coin
munity can a1ford. 

Dr. NOllTON. And I would go further and say also the very best 
occupational training for them. 

The CHAIRMAN. Yes; but I was leading now to the point of the 
introduction of the vocational training. As I understand your state
ment nowt it is that that vocational training should not be imposed 
upon youtn, but should be opened as an oPl'ortunity'to him after this 
cultural training for all has been completea. 

Dr. NORTON. No; I wouldn't cut it off that way. 
The ClumM.ur. I didn't intend to imply that it was being cut off. 
Dr. NORTON. They would run parallel. You would begin prevoca-

tional education, some thinking about what they were going to do 
. in vocation, perhaps even as early as 13 or 14 or 15 years of age. You 
begin the actual vocational education at ,age 16, 17, 18, deJl8nding 
upon where the youth was going and his capacity, and certainly all 
would/ by the time the! were through high school, have some kind 
of an Idea of the general route they were taking. 

The CHAIRMAN. In any event, the choice would lie with the student 
and not with the school board or the school master or whatever. 

Dr. NORTON. I would say in our society, in a democratic society, the 
final decision would rest with the student and his parents. 

The CHAIRMAN. Now, that is a qualification. You say, "the final 
decision." What prelimmary decision would not rest with them' 

Dr. NORTON. I wouldn't say that things would be called preliminary 
decisions; I would say that the funchon of the school IS to collect 
the most accurate) unbiased data bearinl; on the whole situation, both 
occupations and nis capacitYJ honestly mterpret them, and then try 
to show him exactl:y: where tne best opportunities are for him, with 
the hope that he Will make the proper choice. In most cases where 
we have better de. veloped programs they do take the proJl8r choice. I 
suppo~ someti)nllll lIli~tl1kes lire made, human beings always make 
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some mistakes, but in the long run there will be far fewer than if we 
give them no information and have a situation such as exists in some 
places today. 

The CHUBMAN. In any event, you want to preserve complete 
freedom of choice on the pert of every student. 

Dr. NORTON. Yes. 
The CB.&mM:AN. SO that there will be no measuring of the quality 

and kind of education by the economic level of the parents. 
Dr. NORTON. Right, or putting it negatively, I would certainly not 

want to make any change in the school system that would be in the 
direction of making it a class-school system, the type that they have 
had in Europe, and still have in some places. 

Senator Kum. Dr. Norton, in your very interesting instructive 
presentation thus far you have frequently used the word "cultural," 
cultural teaching, cultural education. What definition do you give to 
the word "cultural'" 

Dr. NOBTON. Well, perhaps a better term, one that is used more in 
education, would be general education. By general education I 
mean preparation for all of those responsibilities of citizenship, both 
individual and group, which lie out of the field of specific training 
for a vocation or occupation. 

Senator Kum. You would not exclude the preparation for farm
ers or blacksmiths or persons engaged in various manual pursuits' 

Dr. NOBTON. No; I would say that those parts of our population, 
just as all parts of our population, should have full opportunity for 
cultural or general education as well as for vocational education. 

Senator KING. Do you think that the educational trend is toward
I don't use the term offensively, of course-the white-collar profes
sion or the white-collar class, with a growing disposition to avoid 
manual labor, the manufacture of furniture, the manufacture of 
beautiful things with the hands, as our fathers and our forefathers 
did' I remember in my State we had some fine English cabinet 
workers who built a great organ} one of the finest in the world; they 
didn't have the machinery they have these days. We had men there 
who would make the finest violins, and their skilI and technic was 
great, they had been taught that from youth-men who made the 
finest tables and furniture that would be an ornament a thousand 
years from now. I was wonderin~ if we are not drifting away from 
the concept that labor by hand IS honorable and involves cultural 
development and appreciation of the fine cultural things of life. 

INCREASED EMPHASIS ON SKILLS 

Dr. NOBTON. If you put it on the basis of what is the trend, I do not 
think the trend is in that direction. I might admit that in the past, 
due to a series of factors which we won't review now, there has been 
that eDlphasis in many schools. I think the trend is away from that 
emphllSlS. For example, I spent a. day in one of the well-developed 
vocational high schools of Pittsburgh recently. I happen to be a.sso
ciated with a general school survey that is going on there now. You 
can go into those high schools in PIttsburgh and you find them getting 
the foundation trainin~ that leads in the directions that you were speci
fying. They are gainIng respect for skilIed work of the manual type. 
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Now, if you had gone into Pittsburgh 30 or 40 years ago, or when I 
went to school, you wouldn't have found that type of thing. Those 
schools have all come in, or nearly all of them, within the last genera
tion. I would say the trend is very much in the direction of giving 
respect for and training for what you would call highly skilled callin~ 

Professor Taussig deals with the whole thing that we have been dis
cussing in a very beautiful sentence because it is so sweeping and yet 
I believe is so furidame\lta.l : 

The removal ot all art:l8.ctal barriers to cbolce ot occupation Is the most Impor. 
!ant goal of Society. 

In addition to the 'l.uantity and quality of its labor supply, the natu
ra.! resources of a nation constitute another basic factor affecting pro
ductivity. The lack of foresight in America's wasteful depletIOn of 
natura.! resources is an outcome of their plenitude. Other peoples' 
have gained from experience the lesson which the United States is lUst 
beginning to learn. 

Schools and colleges have already made substantial contributions to 
the conservation of natural resources. Schools and extension services 
are teaching farmers the importance of contour farming, crop rota
tion, soil fertilization, and protection of forests. Dr. Wright, when 
he comes on this afternoon, can give you many more details on this 
area. Colleges and universities are conducting research and impart
ing technica.l knowledge to agricultural and chemical engineers, busi-
ness executives, and other experts. ' 

Further contributions of education in conserving our heritage of 
physi~al resources should be made in directions already begun. There 
should be increased appreciation of the fortunate position of the 
United States with reference to resources. I don't beheve many of us 
realize just how fortunate we are to have taken possession of a conti
nent with none of its resources depleted as we did a few centuries ago. 
We have but 6.2 percent of the world's population, but we produce and 
consume some 50 percent of the world's mechanical energy. The 
United States ranks first among world powers as to national self
sufficiency in iron ore, coal, petroleum, copper, lead, sulphur, alumi
num, zinc,phosphates, and other strategIc resources. 

We ought to understand the silrllificance of that position. Educa
tion for conservation of the right lrind emphasizes wise and economic 
use, not only conservation but wise and economio use of natural re
sources and deVelop:; vigorous public disapproval of flagrant waste 
whenever it exists. If you will go to the courses of study that are be
ing developed in our high schools, you will find that this is coming in 
as a subject of specific and authoritative study, and I would say that 
there is no place where education can make a more fundamental con
tribution to preserving our economic foundations in the field of pro
d uction than in this reahn. 

Capital is a third basic element in production. Here we are con
cerned with tools, machinery, plants, and technical processes em
ployed in transforming matenafs into consumer goods. Science and 
t<!Chnology are involved since they play a major role in discovering 
the tools and technical processe,s which give capital its peculiar mod
ern characteristics. 

Colleges and universities have conducted much of the siguificant 
research resulti1)g in basic modifications in technics of production and 
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designs of machines and equipment. Re.sea.rch in the field of agricul
ture has perhaps been the most continuous and effective, going back, 
as you know, to the establishment' of the land-grant colleges in 1862. 
Investigations concerning agricultural and biological chemistry, soils 
and soil fertility, field orops, horticulture, animal husbandry, and 
many other areas have been a major factor in remaking agriculture 
in the United States during the past two or three generations; and if 
you could compare the intelligence with which the farmer approaches 
agricultural problems with those used ,by the brmer in some of the 
other parts of the world, we would ,realize what a great asset we haye 
here., 

The research of scientific workers in universities has resulted Ut 
discoveries on which many new industries have been founded." This 
is but one of many illustrations of the important effect of university 
I'esearch in founding new industries. 

,Karl Compton say~: 
Eighteen ot the new Industries which have grown directly out c1I. scientlftc 

research within the past 50 years provide one-fourth 01' all the employment in 
the United States. The majority of the products now manufactured by electrical 
('ompanies were unknown 15 years ago. It is estimated that 95 percent of our 
c>bemical Industry (which 8S you know In the -lnst two or three decades. has 
become a basic industry ill' this country) Is based on fundamental discoveries 
made in university laboratories. 

Nearly 200 college laboratories are used not only for the purpose of 
instroctIon but also to a considerable extent for industrial research 
work and commercial testing. The proved economic value of uni
versity research is one 01 the factors which has inftuenoed industry 
to establillh commerical research laboratories, involving expenditures 
of $100,000,000 annually. .. 

A fourth factor in this whole complex is management. The Size 
and complexity of business concerns, the number of employees in
volved, the range of raw materials consumed, and the amount 'and 
types of capital equipment employed give a social significance to 
executive decisions and demand a grasp of technical knowledge and 
principles of organization which transcend those required of entre
preneurs in e8l'lier economics. 

Schools have long provided literacy and other elementary education 
which tile self-made man has possessed. The tendency, recently 
has been to emphasize the importance of formal training as a qualifica
tion for leadership in business enterprises. Colleges, technical schools, 
and universities train scientists, engineers, and technologists who pro
vide expert knowledge for the business executive and who in some 
cases themselves assume managerial positions. Graduate schools of 
business are training growing numbers of voung men, who first enter 
minor executive positions from which they are recruited to those 
involving more managerial responsibility. . 

Now we are comina to another subjec~how does this theory that 
education affects pro:iuctivity at these various vital points work out 
in practice' A number of studies have attempted statistical measure
ment of the relationshir of productivity and provision for education 
among the 48 States 0 the Union. One of the most comprehensive 
and careful of these was made several years ago by Bowyer, and this 
ill merely illustrative. It attempted to compare the percentage of 
its wealth which a State spends for schools with the rate of increase 
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in its wealth during the subsequent 25 years. This study found that 
"in those States in which the lercentage of wealth expended for 
public schools in 1890, 1900, an 1912 was the greatest, the increase 
ID the average per capita wealth during the following periods was 
larger than the correspondin~ increase in States which had provided 
adequately for their schools.' 

We can approach this problem also from the negative sid":. as 
Odum has done in some of his investigations. He shows that 'the 
Southeast excels in the two primary resources-namely, natural 
wealth, natural resources-and human wealth, while it lags in the 
secondax;r resources of technology, artificial wealth, and institutional 
services,' such as education. One of the outcomes of these lags is 
the wasted as he calls it, ''possibilities of youth undeveloped and 
untrained, born, living, and moving through life without ever gain
ing a knowledge of their power and possibilities." The outstsnding 
fact in this whole situation, he says, seems to be that of "undeveloped 
possibilities and of human waste." 

POTENTIALITIES 0111 OOl\D!STlC CONSUMPl"ION 

Dr. NORTON. One calculation was made recently as to what the 
effect would be on OUr market for goods if the States in the lower 
half with reference to income per capita were lifted to the average 
for the country as a whole, and the conclusion was reached that the 
effect in terms of creating a new market would be far greater than our 
whole foreign trade. In other words) we have the possibility of de
veloping within our own boundaries, Dy bringing areas that have not 
advancea as rapidly economically as others up to the averags, a market 
for goods, opportunity for trade, which is far more important than 
we get from all of our foreign trade. 

It appears, then, that logical analysis of economics, involving 
more than a century of study, the experience of the nations of the 
world, and the findings of technical statistical investigations, unite 
in supporting the hypothesis that high productivity and adequate 
education go together and that the latter does have important effects 
on the former. 

The CHAIIIl\[AN. May I interrupt' To' return to what you were 
saying just a moment ago, by whom was this conclusion reached that 
a much larger market would be opened by raising the capacity or 
ability to consume of the lower income States' 

Dr. NORTON. It is based on certain data that I took from certain 
economic sources. 

The CHAIRMAN. I think it is a perfectly obvious conclusion. 
Dr. NORTON. It is obvious, but it is very striking when you get the 

facts. 
The CXAlRMAN. Your statement was that the conclusion was 

reached. I would like to get some additional authority. 
Dr. NORTON. I can personally send you some of the data on that, 

if you would like to have it. 
The CHAIIIl\[AN. Can't you state for the record some additional 

authority on it' I think it is a perfectly dear statement that nobody 
could disagree with in the facts that lire presented. 

Dr. NOJlTON. Yes, 
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The CwnwAN. I have frequently thought that many of US pay too 

little attention to the open door at home, as I think Professor Beard 
once referred to it. 

Dr. NOIlTON. Yes. 
The CHAIRIIAN. We are spending too much time thinking about 

potential markets that are not so easily reached. I was very much 
Iml?ressed about 2 years ago by seeing a 2-pa"ae colored map of the 
Umted States in the Saturday Evening Post prepared by the adver
tising division of the Saturday Evening Post. This map undertook 
to ~esignate the co,!!parative value as ,!,arkets of ev<;ry cO';'I1ty in the 
Umted States. It Illustrated that busmess was natIonal lli the first 
place. 

Dr. N OIlTON. Right. 
The CHAIRMAN. It was an appeal to national advertisers in the 

8afJulrday Evening Post to distribute their wares in counties which had 
the highest purchasing capacity, but it was perfectly obvious that if 
those counties which were represented in the color that told of the 
lowest purchasing capacity could be raised to the other level there 
would be a tremendously increased market for all of the Saturday 
Evening Post advertisers. 

Dr. NOIlTON. And I would emphasize the importance of looking to 
that market and of using measures, of which education is one, of 
developing that market.. 

Colonel CHANTLAND. Didn't Dr. Lubiu present figures or data along 
that line, of bringing the lower level up' 1 

The CHAIlIMAN. Yes; he has done some of that. 
Dr. NOIlTON. It is important, however, that easy conclusions and 

naive assumptions should not be encouraged by this undoubtedly im
portsnt fact that education is in the picture. Mere increases in 
amount of education, irrespective of its quality, character, and inci
dences, are not likely to have inlportsnt economic effects. Further
more, education is oilly one of several factors responsible for the re
markable increase in economic productivity, which some nations have 
achieved during the last century. It would be superficial to disre
gard this fact.· On the other hand, it is not necessary to make ex
travagant clainls as to the economic value of education. The .annual 
cost of schools and colleges, both public and private, in the United 
States is only about $3,000,000,000 even in the most prosperous years. 
This, after all, is a minor fraction of the $80,000,000,000 income which 
the Nation enjoys in prosperous years. The assumption that even a 
small part of such an unprecedented level of productivity can be 
credited to the effects of education would more than amortize its 
cost. 

The relation of education and productivity, we would say, is most 
clearly understood when one looks upon them as complementary, in
ter-acting forces. The existence of a high level of productivity makes 
possible the financing of an extensive system of schools and colleges. 
Adequate provision for education is essential to a high level of pro
ductIvity. Each makes the other possible, and progress is made by 
this route rather than assuming something of that nature. Modern 
economic productivity and popular education have developed con-

1 See bea riDge, Part 1. 
12H91-4I-pt. SO-$ 
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currently and both are requisite to the maintenance and improvement 
of the Nation's economic well'being. 

It is of the utmost importance that we do not permit ephemeral 
conditions or fallacious opinions to blind us to the fundamental rela.
tion betwen education and economic well-being. 

Representative WlLLIAlIls. Ril;ht in that connection, does that not 
conclude there must be a consummg capacity or the ability to COIlSWIlll 
before they are produced i 

Dr. NORTON. I would rather not be too specific as to the order. I 
would rather rest on the statement, otherwise we will get into a whole 
new realm, which lrecognize is important. I would rather sal that 
goods and services must be produced before they can be distrIbuted 
and consumed. 

Representative WILLIAMS. But it is perfectly evident that our pro
ductive capacity is increasing and it is unbounded for that matter, 
tllrough education and technological advancement, but on the other 
hand, unless tilere is some means devised by which there can be a 
consumption of tilat production--

Dr. NORTON (interposing). Right. 
Representative WILLIAMS. I don't see how we can increase, or con

tinue to increase, production. The fundamenta.i, the very underlying 
principle, to my mind, is tile question of how we are going to increase 
consumptive capacity and provide the means by which the goods, 
when produced, C8Jl be bought and consumed. 

Dr. NORTON. I recognize the importance of dealing witil problems 
affecting distribution and consumption, and I say tilat is very im
portant, as you have just been emphasizing, but should not obscure 
the tiling that I am principally concerned with this morning, the 
crucia.i significance of conserving and upbuildillg tile factors essentia.i 
to a high level of production. The two are not out of relationship. 

Representative WILLIAMS. Of course, I don't want to be under. 
stood as intending to counteract that tendency in what I say. 

Dr. N ORTON. I realize that. 
Representative WlLLIAlIl8. I am heartily in accord with what you 

have said with reference to education's part in this advancement. 
The CHAIRMAN. Well, isn't it 8Jl impor,tant thing to consider, even 

now-the answer to the question propounded by Congressman Wil
lia.ms, which comes first and which in the interest of society should be 
made to come first, the capacity, the ability to consume, or the pro
duction I Now, let me say tills, before asking you to give us your 
opinion, that before the modern advance of technology, when industry 
was practically confined to the home and to the farm, tilose who lived 
on the farm 8Jld those who lived in the home produced what they 
wanted. 

In other words, they geared their production to their own well
reco~ capacity to consume, and they could fit one to the other 
because they were themselves both the producers and the consumers. 
But technology has caused 8Jlother factor to intervene. We have 
broken down production into such specialized trades tilat the capacity 
to produce has outrun tile ability to consume, has it notl 

Dr. NORTON. If you give the proper definition to ability, yes; I will 

a~~ CHAIRlIIAN. What is the proper definition of ability' 
Dr. NORTON. Well, if you mean the willingness and readiness to 

consume if they can get hold of it, right. 
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CONSUMPTION LAOS BEHIND PRODtJOTION 

The CHAIRMAN. That's right, exactly what I mean. The desire to 
consume may be there, but the purchasing power has been IB.cking be
cause the productive capacity of individuals has been cut off. The 
individual who formerly could produce upon the farm because it was 
h is farm was in a much better position so far as stability of his living 
staudard was concerned than the person whose capacity to produce is 
dependent upon his getting a job hom some large mdustrial organiza
tion, a job which he cannot command. He could command it under 
the old economic system. Do you agree with that' 

Dr. NORTON. You have undoubtedly outlined an area of extreme 
importance, and in my emphasis on the production side I don't want, 
to give the impression that I failed to recognize the importance of 
that area. 

The CHAIlIMAN. Still you haven't given us your opinion of which 
does come first. 

Dr. NoaTON. I wouldn't think that my opinion was of great value 
in that area. 

Dr. ANDERsoN. Mr. Chairman, I might say that the second expert 
of the day, who is an economist in thIS particular field, is going to. 
devote most of his time to trying to answer that one question. 

Dr. NORTON. And I am anxious to give him the right of way in a 
few minutes. 

The CHADIl\[AN. Congressman Williams said that if we find the 
answer to that question we will have done our job. 

Dr. NORTON. I was tempted to make a facetious remark, and here 
I am speaking as a la~an. I will just say that that argument is 
about as difficult as decIding whether the egg or the hen comes first. 

It is sometimes stated that less education should be provided since 
as a Nation we are already producing more than we can consume. 
The fallacy of this conclusion is readily demonstrated by referring 
to studies such as those of the Brookings Institution, which clearly 
demonstrate that even at the peak of production in 19291 we were pro
ducing less than enough to provide an acceptable standard of living 
for all Americans. There is every logical reason to continue the policy 
of expanding our productive capacity in an orderly and efficient man
ner. All agencies which contribute to this goal should be effectively 
maintained. 

Some will pomt out that even well-trained workers now find it diffi
cult to obtain employment, particularly during the depression. Ac
cordingly, they would propose that fewer workers be trained and that 
the percentage of unskilled workers should be allowed to increasel· 
I believe this is a counsel of despair. Followed to its logical conclu· 
sion, it would lead to economic retrogression or an uneconomic popu
lation of low·skilled, low-'producin~ workers. We cannot afford to 
base our long.term educational pohcies upon our present temporary' 
economic maladjustments. This would be equivalent to assuming that 
such problems as serious unemployment, production far below poten
tial capacitYl 

and similar depression maladjustments are permanent 
and incapab e of solution. Much of what we have a right to hope 
for would be impossible if such an attitude were to become the basis 
of public policy. A far more intelligent approach, we would believe, 
is to assume that human intelligence will find solutions to present 
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economic problems and that most, if not all, workers vossessing train
ing and diligence will eventually find real opporturuties for service. 
certainly such workers-and by "such workers" I refer to trained 
workers caDDOt be absorbed if they do not exist, and they will not 
exist unless they are trained. 

It is important to note also that even in the depression trained 
workers found it far less diffic;Jt to obtain work than did those with
out training. A disproportionate percentage of the unemployed is 
made up of unskilled labor. Furthermore, there appears to be an 
actual shortage at present in the supply of some types of skilled labor. 

Available evidence, therefore, suggests that both individual and 
genera! economic welfare require that we should develop every prac
tical means for increasing, rather than decreasing, the percentage of 
trained workers. 

Mr. O'CONNELL. On what do you base the statement that a disp'ro
portionate percentage of the unemployed is made up of unskilled 
labor9 

Dr. NORTON. On certain factual studies that have been made. I 
would particularly cite you Census of Partial Employment, Unem
ployment, and Occupation, which was issued for 1937 by the Govern
ment Printing Office. There have been a number of studies on a fac-
tual basis that quite clearly demonstrate this to be the fact. . 

Some will contend that there will be no one to do unskilled labor 
if too many workers are trained. This attitude, again, is based upon 
short-term considerations. The whole advance of western soCiety 
economicaIly has consisted in discovering efficient means of perform
ing labor of the type which in earlier times was done by unskilled 
workers. As the number of trained workers increases, mechanical 
ways are found to perform routine work. The training of unskilled 
workers should continue, subject only to the limitations of their ca
pacity and willingness to take the training involved. The economic 
efficiency of a society increases as its proportion of unskilled workers 
of low productivity decreases. 

There is serious danger that shortsiEhtedness will prevent the de
velopment of long-term policies in education, essentIal to economic 
well-being. It is unfortunate that force.~ growing out of the depres
sion have caused us to decrease expenditures for education, while 
those for relief have been enormously increased. Humanitarian con
siderations may have made this necessary, but it is a trend which 
should be reversed at the first opportunity. In the field of physical 
well-being, l?revention of illness and the building of abundant health 
is recogruze<1 as sounder practice than emphasizw~ the curative side. 
The analogy has applicaliility to economic well-bewg. 

Our economic health should be protected at an costs. Continuous 
education for replacement of economic knowledge and skill is of 
supreme importance in a technological society. The length of the 
period of training and the brief span of a man's working years testify 
to this fact. Education has an enormous job to perform in merely 
maintaining the accumulated :h~~ of knowledge and skill. Every 
death of a professionally or . cally trained worker reduces this 
rapital unless it is currently replaced. 

Will ford King, well-known economist, has this to say on this 
important factor: 
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Some of the most expensive and important forms ot savings are not tangible 

but consist of such things as accumulated scientific knowledge and the training 
of the human mind. Savings ot the last-mentioned variety are extremely 
perishable, since they are constantly belng lost through the death of the persons 
possessing the education. ~ 

Mr. O'CoNNELL. I take it there is a. certain volume of tha.t so-called 
savings which is lost through technologica.I change, too, tha.t a.s a. 
man might ha.ve been a. skilled worker in a. particular line for a period 
of years and would have a.ccumulated tha.t knowledge it might over
nilrht, almost, have become worthless to him. 

Dr. NORTON. It doesn't take death, if the industry_you a.re working 
in so changes tha.t it makes your training obsolete. Unless you a.re re
trained you become an unskilled worker. It is very important, per
haps a.s nnportant a.s the fa.ctor of death, when industry is changing 
so ra.pidly • 

.An: a.ppraisal of the current situation clearly demonstrates that we 
have not provided fa.cilities appropriate to the maintena.nce and ex
pansion of economic capital. I want to emphasize that there are two 
chaI?ters. dealjng with this point ~nd giving exte~ive factual: infor
matlon In thIS report on EducatIon and EconomIC Well-BeIng. I 
refer to the chapters, Existing and Desirable Amount of Education 
for Economic Well-Being, and Extension of Facilities and Selection 
of Students. It is a. fact which you can document ea.sily! that for
tuitous factors to a large extent now determine whether children and 
youths shall have generous or little educational opJ?ortunity in the 
United States. Now, we are coming ba.ck to the POInt that Senator 
King wa.s emphasizing, that although we have kept the door of 
educational opportunity open in this country, it ha.s not been com
pletely open. It ha.s been open enough so that a considerable number 
of people could squeeze through, but it is also closed enough so that 
a great many J?eople who happen to be born in a poor family or in 
a poor area or In some other restricted situation do not have a chance 
to go through that door. 

"MORTALITY" IN BIGH-SCHOOL EDUOATION 

Dr. NORTON. There have been a number of studies that justify this 
figure I. am .givingnow: 30 percent, a.s a co~servative estimate, of the 
youths In high school drop out for econOmIC reasons. I would cite 
the studies on pages 135-142 of the Educational Policies book that 
document that statement. Some studies put it a.s high a.s 50 percent. 
Lack of money to meet college expenses not only keeps thousands of 
capable youths from entering college but is also one of the chief 
reasons for their withdrawaL 

Mr. PmE. Would you also say that too much money has put a great 
many people into colleges that perhaps clutter up the educatIonal 
system! 

Dr. NORTON. I think I know what you refer ~hat we sometimes 
make rather poor use of the time of youths who go on for advanced 
education, bu~ ~ would add further that if we offered the programs and 
the OPPOrtunIties that they should have, and developed what you might 
call ~n ideal and pra.ctica.I educational opportunit,Y, say, from the end 
of hIgh school on, you would probably In toto Increase rather than 
decrease the number of youths going on beyond high schools. 
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Mr. PIXE. But you wouldn't have them in those specific institutions 
where perhaps some of them don't belong. . 

Dr. NORTON. I think many of them are misplaced at the present 
time, misplaced as to the kind of training they are ~tting and various 
other factors. A youth's chance to prepare for hIgh calling, or for 
any calling except unskilled labor, now in these free United States 
often rests upon such factors as the taxable capacity of his local 
school district, whether his father is a professiona.! man or a laborer, 
which means whether he will be encouraged to go on or not; whether 
he happens to be born in the North or the South, in the city or in the 
country, or in an urban or even a suburban community. Large num
bers of youths are prevented from continuing their education through 
high school and into college because of lack of ability to meet expendi
tures required. Many of these youths have superior ability, and I am 
not makmg that statement on the basis of generalities, I am making it 
on tlle basis of scientific investigations which have measured these 
youths as to intelligence and industry, and record in high school, and 
the facts show that about as many capable youths fail to go on to 
college as actually do go on. 

Many of these youths have superior ability. When competent youths 
are given financi8.J. aid permitting them to continue their education they 
make outstanding records, and once again that is based on the studies 
connected with tlIe N. Y. A. pro~am and scholarship programs, that 
if you make a reasonable selectIon of youtlIs from the very poorest 
families, fanillies with less than $1,000 a year of total income, and 
send them on to college tlIey make outstanding records. There are a 
number of studies that have demonstrated that beyond question. . 

The distribution of educational opportunity in the Nation today is 
such tlIat the potential economic effects of education are far from being 
fully realized. Tens of thousands of youths each year are foolishly 
being thrown into the overcrowded ranks of casual and unskilled 
labor who could have qualified for callings which demand more and 
pay more. They have both the capacity and the ambition to so qualify. 
But we at the present time permit fortuitous factors beyond theIr 
control to sentence them to 30 or 40 years of low-grade and low-paid 
service. I would say that that is a thOl:oughly undemocratic SItua
tion. The youths thus condemned by an uneconomic social policy 
will earn less than they could have earned, and the Nation's income 
will be less than it might have been. Wise pUblic policy urges that 
this undemocratic and uneconomic situation be corrected as rapidly as 
possible through the right kind of effectively free education. 

Schooling must be made free enough so that its costs do not con
.titute an effective barrier to education. B:y effectively free schooling 
we mean schooling provided under such CIrcumstances that persons 
who should have that schooling are not debarred from it by financia.! 
reasonsl and litera.!ly tens of thousands of American youths who should 
have aaditional schooling and training today are being debarred be
cause of financial reasons. 

Because effectively free schooling is necessary to obtain maximwn 
income, the economiCally wise society will continue making additiona.! 
amounts of ~ducation effectively free, so long as the income which 
accrues from added productivity exceeds the cost of these additional 
educationa.! expenditures. This will be done because there will be 
more left to buy other goods and services after such education is paid 
for than there would be if such education were not provided. 
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The development of a program for maximizing the economic effects 

of education should be irutiated at once. Some educational funds now 
expended for less vital purposes should be directed to this end.· Funds 
from this source should be supplemented by additional appropriations 
as ral?idly as conditions permit. 

This policy is justified on the g.:ounds that the proposed educational 
program in the long run will YIeld substantial economic returns. It 
.... ill pay for itself, since it promises to increase national income more 
than enough to cover the expenditure required. Education may not 
be self-liquidating in the immediate and narrow sense of a toll road 
or a harbor where tolls and wharfage fees meet o~al investment 
and maintenance costs, but education of the right kind is self-liqui
dating in a far more fundamental sense than material improvements 
can be. In contributing to increased productivity, it helps to create 
the economic basis in national wealth and income upon which taxa
tion for education and other governmentsl activities, as well as our 
whole standard of living, depends. 

Now, Mr. Chairman, are there questions you would like to ask' 
The euAIRMAN. There are many questions that I have no doubt 

that many of us would like to ask. Some of them, of course, have 
already been propounded to lOu. 

Mr. O'CoNNELL. I would like to ask one at the moment. Do you 
happen to know whether organized labor has any view. with regard 
to what I understand to be a )?roposai to continuously extend the 
development of vocational trainmg' 

Dr. NOJmlN. I know of some of the opinions of the type that Mr. 
Phi! Murray has, and doubtless of the type that you will get from 
Mr. Green, that have been issued by different !abor broups. I have 
read about those; yes. 

Mr. O'CONNELL. Are they, in general, SYJ.Upathetic with your ap
proach, or are they, in general, somewhat opposed' 

Dr. NORTON. I think you have to say it depends somewhat upon 
the man vou are talking with. I think Mr. Philip Murray apr.eared 
before th"is group earlier. You know his viewpoint and I dou t need 
to emphasize it. And if you will go to the schools of Pittsburgh, 
where he happens to be a member of the board of education, you 
will find that their policy is to develop increasing amounts and 
increasingly effective vocational education, and so on that basis you 
could say that at least part of labor does emphasize the importance 
of increasing the amount of traininlt. 

Of course, I suppose anyone who IS intelligent would emphasize the 
importance of just not increasing training in one particular realm 
or two or three trades. It should be a broad diffusion of training; 
it should be based upon occupational information as to where the 
outlets are, and most training should be given in those areas where 
the supply of trained labor is least. All of those qualifications have 
to be made, but I have a feeling that intelligent hbor as a whole 
recognizes the importance of effective vocational training for the 
rank and file of workers. . 

Mr. O'CONNELL. You spoke of the fact that lack of sufficient facil
ities of free education was a. barrier to be reDIoved. It occurs to 
me there are other barriers with which a person who might have 
received adequate training would be a.pt to be confronted when he 
attempted to put his training into action. I would assume that in 
a highly skilled trade you would have to belong to or join in some 
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areas at least a union, and in some of the unions there woul~ also 
be financial barriersJ . in the 1<6llse of initiation fees and things of 
that sort. You are aiscussing only one barrier. 

Dr. NORTON. I am emphasizing that one barrier because the lack 
of education constitutes that barrier. There are many other har
riers. If you happen to go to the right college and make the right 
contacts, :you perhaps get other opportunities, and luck enters into 
the situatIOn aa well as skill and training. My emphasis would be, 
let's take down one barrier that should not exist in a democratic 
society, and that is the opportunity to obtain the requisite education. 
Certainly if you don't have the educational training you can't qualify, 
no matter how close your contacts may be, and therefore I would 
say that with proper guidance and advice, give every youth the 
amount and kind of training that his capacity and diligence says he 
should have. 

Mr. O'CoNNELL. I don't think we would quarrel with that. 
Dr. AN"nEBSON. The next witness's testimony, which is directly con

nected with this, is discussional. We could perhaps finish before the 
lunch hour, as we have a terrifically heavy schedule this afternoon. 

INCREASED PRODUCTIVITY OF LABOR 

The ClIAIRHAN.That would be quite agreeable to me if it is to the 
other members of the committee. I just wanted to ask Dr. Norton 
another question. 

In your statement you said-
The economic growth ot the United States may be epitomIzed In the faet that 

a growing percentage ot trained workers hos used more and more etrectlve 
methods of work. 

Dr. NORTON. Yes. 
The CllAII!lIlAN. By tbat I take it that you are referring to the 

training which enables the worker to make the most effective use of 
all of the discoveries of science and invention, power-driven ma
chinery, and the like. 

Dr. NORTON. Right. 
The CHA1IIMAN. It is the application of trained skill to technology. 
Dr. NORTON. Right. 
The (JH.uaMAN. That conjunction of trained skill and technology 

upon raw materials brings about the increased productivity of which 
you speak, and which you regard as necessary. Is that correct¥ 

Dr. NORTON. That is ri~ht. 
I would like to bring mto the picture! though, the fact that a 

minority of our employed workers in th,S country, a minority of 
gainfully employed workers, are now in what you would call strictly 
manufacturing or mechanized industries. There is a whole series of 
occupations, for example, the distributive trades, which we are just 
now beginnmg to recognize on the basis of training, in which persons. 
by looking at their trade or calling as something that can be trained 
for, may become more efficient. 

The CHAmYAN. Well, even in the service industries mechnnizatiGn 
is present in a degree that I think is sometimes overlooked. 

Dr. NORTON. That is right. 
The CRAmY_N. The ordinary gasoline service station is just a 

marvel of mechanization. 
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Dr. NORTON. Right. . 
The CHAlIIHAN. And yet, though ma.ny machines are used, there 

is also a great deal of personal, individual manual labor involved in 
running those machines. 

Dr. NOlITON. Right. . 
The CHAIRyAN. Even the beauty shop and barber shop of modern 

da.vs use a lot of new devices. 
Dr. NOJrroN. Right. 
The CHAm,uN. And yesterday we bad a good deal of testimony 

with ~t to mechanization upon the farm. so that even the agri
culturaI mdustry has become mechanimd. We see it almost wherever 
we turn. . 

Dr. NORTON. It is a very importa.nt factor in our lives. 
The CHAlIIHAN. But you were developing the application of train

ing to natural resources, and so forth, to mcrease productivity, and 
I hen at the outset of your statement you were referring to the fact 
that at the time our country was first organized and the Constitution 
adopted, the national income was only $677,000,000, and that this com
bination of training, skill, and technology has increased our national 
income, so I just wanted to lead up to this question: Is it your conclu
sion that the most effective way to increase the national mcome is to 
increase production' 

Dr. NORTON. I wonld say, undoubtedly that is one of the importa.nt 
factors in the situation, because I wonld think that by definition you 
can't increase income and the general sta.ndard of living without actu
ally increasing production. 

The CHAmvAN. Would you think that the national income conld 
be increased by decreasing production' 

Dr. NORTON. I wonld not. 
The CHAIRyA", That was the answer I hoped you would give. 
Dr. NORTON. That is easy. 
Thank you very much. 
(The WItness, Dr. Norton, was excused.) 
Dr. ANmmsoN. Mr. Chairman, the next witness is Dr. Harold F. 

Clark, an economist as well as an educator, and his procedure in pre
o;('nting his testimony is a series of topical headings which he is per-
fectly willing to discuss as questions. . 

The CHURVAN. I would like to swear the witness. 
Do you solemnly swear the testimony you are about to give in this 

proceeding shaIl be the truth, the whole truth, and nothing but the 
tnllh, so help you God' 

Dr. ('LARK. I do. 
(Mr. O'Connell took the chair.) 

TESTIllOllY OF DR. RAROLD F. CLARX, PROFESSOR OF EDUCATION, 
TEACHERS COLLEGE, COLUlmIA UlUVERSITY, :HEW YORK, N. Y. 

Dr. ANIlEBBON. In connection with this subjectl yre are discussing 
such things as bottlenecks to skilled trades and things of that kind. 
I know the witness and his bacIreround, and shonld like to question 
him to show tIle type of expert we 'ha VB. 

Dr. Clark, you are an economist' 
Dr. Cum<. I Bm. 

Dr. AlmEBsoN. How long bave you been working in the field of 
economics' 
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Dr. CLAnK. For the past 15 years. 
Dr. ANDERSON. You have done expert study in the field of occupa-

tions and their relationships to our economy ¥ 
Dr. Cunx. I have. 
Dr. ANDERSON. Have you published¥ 
Dr. CLARK. Yes. 
Dr. ANDERSON. What have you published I 
Dr. CLARK. We have here a little volume on Economic Theory and 

Correct Occupational Distribution, another on Life Earnings in Some 
of the More Important Occupations in the United States, and some 
160 technical articles in various journals. 

Dr. ANDERSON. I might say, gentlemen of the committee, inasmuch 
as this is a field which I know something about, that this little volume 
on Economic Theory and Correct Occupational Distribution was the 
most provocative writing in the whole field of occupational distribu
tion that has ever ap,Peared in economic literature in this country, and 
Dr. Clark, prior to It, had developed the educational implications of 
occupational distribution to a degree that no other scholar has done in 
this country. Since then he has examined this whole field of occu
pational earnings and the relationship of economic theory and plan
ningto occupational distribution, the very topic we have been 
discussing. . 

Would you proceed, then, with your testimony, Dr. Clark i 
Acting ChaIrman O'CONNELL. You are at present professor of edu

cation at Columbia i 
Dr. CuRB:. Yes. 
Mr. Chairman and membeI's of the committes, the topic I want to 

discuss is the aIlocation of the laoor supply of the country and its 
effect upon the level of economic welfare. First, I want to 
caIl to the committee's attention the fact that the bottlenecks caused 
by shortages of skilled labor in particular industries constitute one of 
the greatest dangers to a country in time of war. 

The holders of these bottleneck positions in times of crises are in 
a monopolistic position, and are almost certain to take fuIl advantage 
of that fact. The danger, however) is not due to the exceptionally 
high wages that will have to be paId in those fields, but to the fact 
that production will be held up in many fields. This, in turn, may 
cause dislocation in a large part of the economy. 

Mr. l'IxE. Do you think of any at the moment, Dr. Clark-any 
examples you care to give i 

Dr. CLAaK. Yes; I think we could all put our fingers on one or two, 
particularly in the machine-tool industry. 

(Senator O'Mahone,Y assumed the chair.) 
])1'. CLAnK (continumg). It, of course, would have been child's play 

to prevent that. The type of community organization that I aID going 
to try to outline in a few moments should have effectively prevented 
that very happening. That is just plain stupidity. 

There is only one proper solution of this difficulty. This solution 
consists in having a large number of highly trained people for all 
,fields. A.dequately trained workers would have great flexibility in 
adjusting to a wide range of occupations. These bottlenecks could 
all easily be avoided by a rationally organized training program. 

Mr. PIKE. You mean, there, the sort of training that leaves a certain 
amount of elasticity in the person so that if this joh is displaced tech· 
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nologically, or doesn't require a full force at the moment, he can go 
over to another job that requires rather high schooling and swing into 
it in a short time. 

NEED FOR CATALOGING OF AVAD ANjE JOBS 

Dr. CLARK. I mean that, but I mean something more than that, too. 
I mean a training program designed to achieve what in the past we 
might have called overtraining. The man will have a breadth of train
ing that will enable him to go here or there, plus the fact that each 
community will have such a carefully drawn up plan ,that you will be 
able to look forward and see where your shortages are likely to de
velop. At the present time we never know until it is right upon us. 
We can go back now and see that there were indications that this 
shortage was going to develop whenever your machine-tool industry 
reachea a certain stage of expansion, which it could reasonably be 
expected to reach at a certain time. In other words, in 1932 you 
should not have dropped your training program. There is no earthly 
reason for letting a man stay on relier, idle, wh~n he will be very 
much better off being trained. We could have used the past 10 yeal'8, 
the greatest period in human histo:t' to get an overtrained labor 
force without any expense. We didn t use It because the individual 
communities didn't have the plans drawn up in terms of their ,being 
likely to need people when the expansion came. It wouldn't have 
cost us a red cent. 

The CHAIlWAN; How could that have been done ¥ 
Dr. CLARK. I would like to post'pone the answer just a little, if there 

is no objection. If I do not get to It, I trust you will remind me. 
The CHAIlWAN. Very well. 
Dr. CLARx. The level of economic welfare of a country probably 

depends more on the quantity and the quality of the training of all of 
its workers than on any other one item. 

There are those who would like to tell us that the level of economic 
welfare of a country is determined almost exclusively by basic re
sources, 0,1' a lack of them. A very casual comparison of such countries 
as Switzerland and Colombia, South Americal. would readily disclose 
that Colombia has far more resources. The dillerence between the two 
countries lies in the quality of their trained labor force. I have spent a 
considerable amount of time in tile last 15 years studying and working 
in 58 different countries in the world trying to find out what does deter
mine tile relative levels of economic welfare, and you find essentially no, 
relation between the basio physical resources and the level of welfare 
in that country. 

Denmark, with almost no basic natural resources, has had an exceed
ingly high standard of living. Mexico, with large resources, has had a 
relatively low standard. Denmark has perhaps the most highly trained 
and skilled farming population in the world. Mexico's population is 
essentially untrained. Training of the workers, then, seems to be the 
key, to det~rmining the level of welfare of any country or even of the 
major sectlOns of the country. 

This highly trained labor force would also be a powerful factor in 
suggesting and bring!ng forth a continuous flow of new industries 
that would make posslble a higher standard of living than this country 
now has. 
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In other words, your highly trained worker is able to see the next 
step; he is able to see the new mdustry that ought to be established; he 
has training, and certainly should be able to work out the technique 
of getting the capital and closing the gap. 

A substantial amount of unemployment is caused by the lack of flexi
bility in the totallabor supply. 

There are many well authenticated case studies of heav;y unemploy
ment in a city and still a substa.ntial number of jobs gomg unfilled. 
The classic one is the one in Philadelphia, made a few years ago, at a 
time of heavy unemployment. It was an actual factory-to-factory sur
vey on one minor job, asking the manager how many people he would 
employ if a trained man for this job appeared, and it showed that quite 
a large number would be employed. 

One of the classical cases existed in the Panama Canal Zone up until 
a few years ago. The case study can be found in a volume by F. W. 
Hosier, entitled, The Atlminiatrative Orglllnizatitm for o:n Apprentice
LearnerBldp ProgrtJllTl, Vn the PaT/.OIITLa O(JJ1l(JZ Zone. This study showed 
clearly that many of the key positions in the Canal Zone could not be 
filled by adequately trained persons when they fell vacant. There was 
!l0 systematic training program for them. This applied to many of 
the higher positions as well as to large numbers of positions requhing 
lower Skill. There were actually substantial numbers of positions un
filled because no qualified persons could be found to fill them. At the 
same thue there were lar~e numbers of individuals unemployed but 
unprepared to do any specific thing. 

The unfortunate fact is that modern technical industrial society 
does not have any mechanism to anticipate where jobs are likely to 
be and to provide adequate training for them. Each individual is 
left to flounder in his own ignorance and to collect what little infor
mation he can casually pick ul? Some more systematic arrangements 
must be made to all communitIes to see that a complete and up-to-date 
record is kept of the probable need for new workers. 

I want to outline m just about half a minute, if I may, and start 
on the answer to the chairman's question. 

Dr. ANDERSON. I want to ask this question. You have stated that 
there are situations in which jobs are available of a skilled character. 
Are they usually of a skilled character' 

Dr. CLAIIX. Almost always. 
Dr. ANDERSON. And workers are not available to fill them. Do you 

care to generalize as to the extent of that in the total economy, or 
where it is located, how it manifests itselfl 

Dr. CLAmL I should like very much to generalize to this extent, 
that we do not know with any degree of accuracy, and the reason we 
do not is that we haven't the machinery that could possibly give us 
the answer. That is the basic point that I want to discuss for a 
moment, if I may. 

I see no chance of making any real progress on this point until we 
get a change, in addition to what you might call your community or
ganization. We need what ;you might call an occupational planning 
group in every community m the United States, representing every 
type of occupation, carefully organized, systematically meeting, study
ing the occupational need, being in contact with all the technical 
groups, looking as far forward as possible, making the plans for that 
particular community. 
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If in this community, after the most careful study, you find out that 

you are going to have 10,000 boys and girls leaving school-and we 
will just take the school-leaving group as an illustration-and you 
look over all of the occupatio!lS in the community and you find ~hat 
only 9,000 can be absorbed, at that point you have, for the first bme, 
set up the machinery to frankly face the issue of unemployment. Until 
you have that much information, you can't even discuss unemployment 
mtelligently. In other words, you can't even get the answer to your 
question, you haven't the facts on which you can start. You have to 
go back and set uP. some kind of machinery of that order in every 
community in the United States. 

If you find that 9,000 can be absorbed in present jobs, then the ques
tion is, what are you going to do with the other 1,000' Then you can 
begin to discuss It on a variety of bases. You can ask intelhgently, 
"Do you want to reduce hours, and if so, how much would they have 
to be reduced in the reallocation of the labor force ¥" "Do you want 
to establish new industries ¥ If so, what would they have to be!" 

For the first tOOe, then, you can frankly face the question of how 
man,v new industries you would have to establish, at what rate, of 
what kind, where would they have to beY OtherwIse your talk must 
be in very vague generalities. 

Mr. MAGINNIS. Professor Clark, do I understand that your idea 
would I>e to set up such a body, whether a oommission or otherwise, 
with a certain number of members, say three members' Do you mean 
each large community, at the expense of that community or the Federal 
Government, would make it a permanent proposition' 

Dr. Curu<, I would very much rather It would be a voluntary rep
resentative body from all the occupations, elected members from every 
occupation, meeting as an occupatlOnal planning body with no 'power, 
of course, in compulsion, but to really get the information continuous. 
It might meet once a month. In the larger communities, of course, it 
would have a small, paid technical staff. 

Mr. MAGINNIS. Don't you think the practical difficulties about such 
voluntary propositions are that they only last just a short tOOe and 
that sometimes the period is very short because every man is too busy 
to devote the tOOe necessary' 

Dr. CuRK. I don't think so. I think we have some experience in 
our city planning councils. I would not be dogmatic on that point, 
but I think we have enough experience from the planning of the physi
cal resoUr<"",," to lead us to think _ could get the ablest people from all 
the occupations. After all, it is one of~ the 2 or 3 most OOportant 
aspects of the total community. I wouldn't want to argue the point. 
If we find out we ultOOately have to pay for it, all right. I would be 
very insistant, though, in my own opinion at least, that they root in 
the conunwlity, that they grow out of the community. I would want 
as little oyerhead compulslO,! coming down from Washington and the 
State capItal as I could pOSSibly get. I would try to get It springing 
up Ollt of all the occupatIons, all the communities, with a minlffiwn of 
coordinn tion. 

Mr. O'CoNNELL. The problem is rather a national problem than 
a community problem. 

Dr. ~~K. You have to have a coordination, plus or minus, in your 
commuDltIes. 
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Mr. O'CoNNELL. You might have 1,000 extra workers in one com
munity that might not be solved by that community. 

Dr. <:lLARx. It is a fairly simple coordinating job in a State, I think, 
if those local bodies are really functioning actIvely. 

Dr. ANDERSON. There will be difficulties arising in connection with 
the mobility of Iabor. 

I am thinking now not ouly of occupational but also of geograph
ical mobility. 

MOBILITY OF LABOR 

Dr. CLABK- Quite j that is a complication which you would take into 
account in setting up your plans for your individual community. It 
is no objection to the plan; only another complication in carrymg it 
out accurately. In the early stages it would introduce another in
accuracy in your estimate, but it makes it all the more- important, if 
you are trying to set up a training program in your local community, 
that lOU have made the best guess you can of how many of those people 
are likely to be absorbed in the particular community on the basis of 
past experience, on the basis of the intention of all the people, and 
everythmg else. 

The CHAIRMAN. How could .. local community do that with respect 
to a national industry' Let us take, for exalll~le\ the telephone- in
dustry \ because it covers the entire country. Yet, Decause it is a na
tional mstitution, governed by a board of directors operating from, 
ordinarily, some one central head, how could a community in the far 
West make any effective pIan with respect to training the youth of 
that community for employment in the telephone company' 

Dr. <:lLARx. You gave me an awfully easy one, Mr. ChaJrman. 
The CIlAIllMAN. Good. 
Dr. <:lLARx. I have worked a little with Mr. Bridgeman and some 

of the other technical men of the staff there, and it would be sim
plicity itself for them to make the estimates--

The CIWRlII:AN (interposing). For whom to make the estimates' 
Dr. <:lLARx. For the people ill the telephone company to make the 

estimates of what they thought they were goin~ to do. Then they 
pass that back down to a little town of .10,000 ill central Nebraska. 
They employ 9 people. They estimate a cert&in rate of expansion. 
They estimate that they will take another employee in 2 years. That 
information could be obt&ined right today m any community that 
wants to take the trouble to get it. There isn't any excuse at all 
for its not being done, probably for 25 to 40 of the major l&rge 
organizations. 

The CH.mM'N. The telephone industry is one, as was pointed out 
during the testimony of Mr. Harrison, the vice president here at these 
particular hearings, which depends for its success upon the number 
of contacts it makes with individuals. It is a direct producer to 
consumer industry, so to speak. 

Now, another industry is the railroad industry, the transportation 
industry, and there &re many communities on various systems which 
are service connections to the railroad and which do not at all depend 
upon the amount of business that those particular communities pro
duce. They may have a large or small demand for labor, dependent 
;!tot upon anythmg that happens in that particular community but 
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upon wbat happens ou the whole in the whole field of the railroad 
itself.. 

Dr. Cr...uL ~_"' ..... _ d .. -'--< shall be d . this The CH'DV> ". 4UU.... """;)on as to .. """ one DJ 
pu1icoIar oommunitv, in the shops for e~ple, is made not npon 
the basis of anytJUng that ..mts in that oommm.uty '!nt n~ the 
judgment of the baUd of trustees or the operatmg VJ<e president 
in a distant oommunity upon <OOSideration of the over-all picture of 
the transportation indosry. 

Dr. C'I.wx.. And all I am saying is that ..... should ha.~ arraDg1l-
ments by which the best guess be can make moves down to this plan
ning body in the local oommunitv. 

I happen to have graduated from high school in a little railroad 
to ....... What did the indiridual do there! He bad to (!U""" at all 
of that and make his guess as to ... bet1Jo,r there was gomg to be a 
·ob for him in the railroad shop when be finished hi..ah scbooL 
) Now, as you know, all you have said is that it isn't a perfod; ~<;ss 
tbat the vi<e president of the railroad is going to make in the ligbt 
of all the fxtors. It is going to be a lot better than this boys in 
the loctl high school All I am saying is, let's get all the information 
..... (&IL It will not be any better-than our tedmieal knowledge, bot 
it will be incompanbly better than this poor little individual's trying 
to guess, '"Is there going to be a job there! Are they S!Oing to move 
theSe shops' Is this partieuIar :;:;:-' l!Oing to &de out of the 
pidure!" With no rontart bet._ s<:hool system, the people giving 
the guidutc:a, and the people making the decision. 

Tbe 00_ ••. Then. are innmOlnhle _unities in the United 
State;..-bich, by fta90Il of the development of the national industry, 
are pay-wIJ communities dependent upon the rontributions in wages 
made by national industry .rtnch ha:iDS to pa!lII thnJogh that town.. 
You may have a raiInJad nmning it, you ma ha.ve an air
plane line running thnJogh it; you may ve, andtt~blY do ha ..... 
a nmnber of dtaiit stores in ahDost eV!!.1 one of eommunities. 
And you have the oil industry, with filling stations that are owned 
and cipented 0.: sometimes just 1Nsed bv a large oil OOIOpany, the 
... hoIe policl' of which is direded from sOme other and di".nt 0010-
monity. ind'ostries over which the local eommunity as a eommunity, 
as a erty or a town, the county as a ooooty, and ewn the State as a 
so.-enoigo unit in the United State; has no jurisdiction, or no eJfecti .... 
jorisdidion, at least., wha.teYl!l'. 

Such oommunities are dependent almost upon the largess of those 
who are JIlaJJllging the;e great national indostrios. In my State, and 
in _of the Western States, foreDlllple, the fanner and the rancher, 
the rancher who raises liwstock and wool for the market, most ship 
their product to the packing -ters. and they are dependent upon 
... hat the IIWIlIg<!l'S of the padring industry are content to pay. Per
haps I shouldn't say "ne oontent to pay"; what they do pal', bot the 
determination of the price is made not upon a basis ul"'" ... hlch he is 
willing to sell or desiious of selling, bot upon the basis on ..-hich the 
plll'chAser is willing or desirous to pay. 

And so., in an ever-increasing degree JOB have this divergence be
t_ the I'<OOOIIlic inde~ of tbe local oommunity and tbe local 
citUens of the commuruty, .nd the rontrol eD!l"cised by a natioual 
industry. 
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Now, will training help to bring the sort of solution that you were 
talking about ~ . 

Dr. CLAmt. The very least we can ask of those organizations is that 
they send the plans back. At least I think it is a perfectly reasonable 
request. We have tried it a little with them and we have every reason 
to think that with all of the other faults that those organizations may 
or may not have, they will be willing to pass down the best estimates 
that they can make of what is likely to happen. The specific issue 
here is whether it would complicate the local community estimates of 
the training and employment situation, and I am quite inclined to 
think that we can handle it all right. 

Mr. O'CONNELL. Let's see how your plan would work in connection 
with New Castle, Pa., which is a case which was described to us before 
this committee last week, where, in a town of 50,000 people, some 1,600 
people were let out. Under your plan what would have happened Y 

Dr. CLAR][. Most of the tragedy of New Castle would have been 
prevented. 

Mr. O'CONNELL. It would have been j 
Dr. CLARK. It is going to he a beautiful case study when somebody 

goes back in the record and pins the blame: "There was tlle day that 
could have been predicted," 111 1900, 1905, 191O! I don't know how: far 
back. But long ago somebody should have !mown that there was 
likely to be a change. At that date a storm signal should have gone 
up over the high school and every school in that community saying, 
"There is danger ahead here, and here are the facts. Here are the 
reasons why we think there is going to be a calamity in this com
munity. In the light of that, do you want to make your plans to move 
out, to make your contacts Y" 

No; we wouldn't do that; we pile them up, pile them up, the same 
thing that I have seen in coal community after coal community in 
Pennsylvania when everybody on earth knew that the coal mine was 
going to shut down for 3 years or 5 years, except the people running 
the local school. They wouldn't take the trouble to find out, they 
wouldn't give the warning. All I am saying is, let us do the best 
we can. Now in some cases it is very well done. At "least it will give 
the boys and girls.a little better chance. , 

The CHAIRMAN. Of course, you realize how difficult and distasteful 
it would be for the principal of a high school in that dying community 
to say, "Now look out, boys, this town is near the end of its rope." 

Dr. C!.ARK. I know those little mid-western towns well enough
i 

hav
ing spent most of my life in them, to know that he couldn't ho d his 

j'ob and d,! ~at, but he could present ce"!'Bin fac~ual evi4ence and say, 
'This deCISIon has been made," and thIS or thIS or thIS. AIl I am 
sayinl!: is that he certainly hasn't really helped those boys and girls 
to let New Castle reach the stage that he has. That is all I would say: 
get the best information you can, the best in the community on the 
total situation. 

PRODUemvITY OF TRAINED LABOB 

Dr. CLARK. I think I had better move on to my next item. A 
trained labor force produces more than an untrained one. I am going 
to omit (a) if I may, entirely. Dr. Norton referred to it. Essen
tially it is the ar~ment that if you get it down to a specific case the 
trained farmer WIll produce more than the untrained one. 



CONCENTRATION OF EOONOMIO POWER 17113 
(b) Presumably, fanners are trying to make these adjustments all 

the time, and the same is true of all individua1s. But lack of training 
constitutes perhaps the major barrier that keeps people from making 
these shifts and moving from plaoos of lower productivity to higher 
productivity. In my little book, Economic Theory and Correct Occu
pational Distribution! this discussion is followed through at length, 
and I think it is amp y demoustrated that there are all kinds of bar
riers in our society due to lack of training which prevent many persons 
from moving from occupations of low productivity to those of high 
productivity. It is a perfectly safe guess that in any country in the 
world a very great extension of the training of the working force will 
enable such shifts to take place and make it possible for workers to 
move from where they would be producing little to where they would 
be producing much. • 

I want to start at this point to answer the question raised in the early 
discussion of Dr. Norton about the consumption of this increased E:J 
duction. I obviously do not claim that I have anything like the 
answer; it is just a little light on the issue. 

Some individuals are bOthered with this point becanee they say,"We 
cannot buy or oonsume or nee all we can now produce, so why train 
more people to produce more '" It is too well established for argu
ment that one of the reasons we cannot buy more is that there are all 
kinds of monopolistic tendencies that hold up prices, and among these 
monopolistic tendencies are relative shortages of trained workers in 
partiCular fields. This great expansion of trained labor would rednce 
the cost of many products and would thereby' enormously expand pur
chasing power. There seems to be no possible answer to the conten
tion that, all other things being just as they will be, a highly trained 
group of workers will produce, distribute, and consume more than a 
po<lrly trained one. .. 

The next point I think goes into the discussion more fully. Pre
sumably, much of the reason that we have difficulty over this consump
tion issue, to put it mildly, is lack of purehMing power. The Amer
ican way of bringing about a fairer distribution of the inoome and 
production of the country is to provde more nearly equal opportunity. 
Certainly as far as earned income is concerned--imd this constitutes 
perhaps 80 or 85 ~t of the effective spendable income---<my pre
sumed unfairness m its distribution is caueed almost entirely by lack 
of opportunity. This lack of opJ!O~~ hinges quite largely upon 
lack of training. You see, we are beginning to chiseJ away at this lack 
of purehasing power. First, we are going to actually produce things 
more cheaply, people will have effective purchasing power in greater 
quantity; second, as far as the earned income is concerned (and keep 
in mind that is something between 80 and 85 percent of it), you can 
bring about almost any distribntion of that if yon are willing to set 
up a training program to train where you have the high incomes and 
to pull the people out of the low incomes; that is your easy, obvious, 
American answer to your lack of purchasing power. 

The CHAmJllAli. You don't mean to say that training of itself will 
do that. 

Dr. CuRE. Training will do practically all the job, Mr. Chairman. 
Dr. AlmEBsoN. In other words, Mr. C1ark, the returns in any un

usual.ly hig~lly paid or compensated occupation are returns for a 
scarclty poSltion. 

124481--41-pt..1O :58 
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Dr. CLAmt. A monopolistic tendency, right. 
Dr. ANDERSON. And if you' multiply the number of competent peo

J>le offering that service you thereby divide the amount available for 
that expenditure among them, reducing the amount anyone receives, 
makinf:r ~:!rice lower to any consumer of that service. 

Dr. And at the same time you are pulling the people away 
from the bottom, creating less pressure on the income down there, 
so that their income goes up automatically. The important thing is, 
of course, the total productlOn of goods and services. 

The CHAIRMAN. But training of itself would not 'create the jobs, 
would it! 

Dr. CuJm. The training will do most of it, Mr. Chairman. 
The CHAn!M:AN. That is a very simple answer. 
Dr. ANDERSON, One point bothers me greatly in examining that 

theory. You are presuming that occupations are at work in a com
petitive field. Now\ how competitive are these unusually scarce occu
pations, for example,the skill of a highly trained surgeon or the 
managerial skill which brings Mr. Watson around $400,000 a year¥ 
Even though you put 10 Mr. Watsons in the field. would you thereby 
create 10 Watson jobs and split the $400,000 among them ¥ 

Dr. CuJm. We have a great deal of evidence on the question. Now, 
I am quite willing to admit that you may have certain positions that 
seem to be so highly protected monopolistically that you cannot get 
into them, and some of the very top movie salaries may be in that 
class. Personally, I doubt it. If we may take the case of the rail
roads) there Will! a time when the railroad salaries, as you know, in 
the . eIghties and nineties of the last century, were relatively very 
high as compared to almost all others. I am not saying that is the 
ouly reason that railroad salaries have ~ne down, but as lOU have 
tramed mOre people capable of doing this thing-we haven t done it 
deliberately and consciously, it has just been a little accidental-there 
has already been pressure down j there are othCl' reasons, of course, but 
there are two basic answers to the q.uestion. The first is that it 
wouldn't make very much difference In the total purchasing power 
if you ruled out a few hundred ora few thousand of these very large 
incomes. Certainly, after 1:

1 
get out of those, competition will work. 

The fact that you have a . . ted number of people here trained for 
these jobs enables these people to get relatively high semimonopolistic 
moom~ ~ 

Mr. Pn<B (interposing). You are thinking, say, of the building 
trades having priced the housing possibilities almost out of the mar-
ket, and that sort of thing ¥ , 

Dr. Cum<. I would w.an~ that investi~ed awfully carefully to 
see if there were monop()listlc elements in It. At least the issue ought 
to be investigated. All I would. say here is that a mtional society will 
see to it that as many as pos'llbIe of those monopolistic protections 
to positions are removed, and !bat will. if you train enough people, 
tend to adjust income to a faIrly equal level, which will brmg the 
purchasing power and will consume your goods, 

The CHAn!M:AN. Now suppose that we were to establish a school in 
Washington, D. C., to train telephone operators on the manual switch
board. "What good would that do' 
." Dr. CuJm. Oh, absolutely none. Obviously, all of your planning 
'for occupations must be in terms of the way your technology is moving. 
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The CHAIRMAN. In other words, your tro.ining must be keyed to the 
opportunity for jobs. 

Dr. Cumr.. It has to be, always. But yOU-" -
The CHAJlIl(AN (interposmg). All right, then, which comes first, 

the training or the opportunity for jobs! . 
Dr. CuBit. No question about that, the traiDiDg comes first .• The 

evidence is ciear the world around. 
The CHAIRMAN. I wish you would develop that. 
Dr. Cumr.. Well, you can look at it comparatively in the various 

countries of the world. The countries that have the trained labor 
force are those that have, the world around, moved up. For instance 
Denmark was just a sand stretch stickiDg out in the North Sea. 

The CHAIRMAN. Now, of course, I haven't studied this. question as 
you have, but the impression that I get from a rather inadequate view 
of economic development is that traIning inevitahly is a result of the 
desire of some man to do a certain thine:. Necessity is the mother of 
invention. Men became trained to buil« bridges across rivers because 
first of all they wanted to cross the river on a bridge. They didn't 
undertake 00 train bridge builders before they conceived the necessity 
and the deSire to cross a bridge. 

Likewise, no railroad workers, to jump through many centuries, 
were trained until after the oP.POrtunity for the job had been de
veloped, and the first tro.ining ill railroad employment as in every 
other line of human endeavor came from the practical application of 
an untrained person's mind and body to the doing of a job which his 
mind had conceived. If that be true at the beginning doesn't it neces
sarily follow that it must be true all the way through our develop
ment! Now the training, for example, of a man to operate a con
tinuous strip mill depends upon the conception .. of the strip mill first. 

Dr. CuRL But you see, the---
The CU.'IRHAN (interposing). In other words, the creation of the 

job first. 
Dr. CUBE. No. 
The CHAIJlMAN. Give us the other side. 
Dr. CLAnK. You have a job situation existing in the United States 

at the present time. 
The CHAmMAN (interposing). We have a job situation in the United 

State.'! nonexisting at the present time. 

TRAINING TO REDUCE UNEMPLOYMENT 

Dr. CuBit. Quite right, to the extent of 8,000,000 or 10,000.000 
workers-nobody knows quite what. Jmy movement toward sending 
more people, training them for, moving them toward the high-paid 
jobs, will create more jobs, it will create more purchasing power, it 
will move toward the solution of your consuming problem, which was 
bothering the committee an hour a~. The mere fact that it will 
move toward that will bring about a better distribution of your in
come. Probably most economists would admit that if you have a more 
nearly equal distribution of income, the income would tend to be spent 
!'lore smooth!y, and I think agei,! most economists ,!ould agree that 
If your total mcome were spent f&lrly smoothly we lDlght move fairly 
q wckly toward the picking up of this unemployment. 
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The CHAIRMAN. I wish you would come down to my office after this 
session is over and go through the list of applicants who have written 
in to me, trained applicants, who would like jobs somewhere or Bn
other. They can't get them in industry, they can't get them in govern
ment; they are tramed, they are capable they are educated, they hllve 
good characters, they have all the qualifications that go to make up :\ 
comyetent worker or a competent educator, but they just don't hllve 
the job. 

Dr. CLARK. Now, we find that objection raised chronically by people 
saying, "Well, why train any more doctors I I know four doctors who 
are on W. P. A." So it doesn't make any sense to say train any more. 
But we have to watch that. You have to watch that argument awfully 
carefully. If you put it to the extreme the other way and say, "Well, 
why not train more doctorsl"-if you do, then doctors' incomes will 
tend to go up more, you will tend to accentuate the inequality of income, 
you will cause all kinds of other incidental things to happen in your 
economy, and you will actually cause more unemployment by the pl"<lC
~ss. If you tend to train more doctors, the tendency will be tor doctors' 
incomes to go down. 

The CHAIRMAN. The tendency will be to develop socialized medicine. 
Dr. CLARK. I am inclined to ·think it is far more likely to happen if 

you keep to the present rigid determination of the number of doctors. 
Essentially all we are argumg for is to try to find out the total numher 
of people that ought to De trained for the present occupations. Then 
you would be in position to say how many new occupations you would 
have to train to tie in a position to move right up to that issue. 

The CHAIRMAN. In other words, instead of having through W. P. A. 
during the last 5 years created jobs, made work in many instances, for 
trained and untrained persons, you would have given them more train
ing. Is that the ideal 

Dr. CLAnx. We have a double answer to that. 
The CHAIRMAN. Before you answer it, let me just call your attent.ion 

to this. The W. P. A. comes annually before the Appropriations 
Committee of Congress to ask for funds that may be necessary, and 
in the showing the Administrator always lays before the committee 
the schedule of wages. It is divided into unskilled, semiskilled, and 
skilled at least. In other words the W. P. A. administrative force 
divides the labor supply into various classes of skills. Now, these 
skills run all the way from the manual laborer to the highest kind 
of professional or cultural skill. 

Dr. CLARX. But there is exceedingly little at the top. We have 
this very large study of about 5,000,000 people on W. P. A., so we 
happen to have the facts there, and it is overwhelmingly weighted 
toward the bottom. Now, you are quite right in saying we do have 
substantial gross numbers at the top, but that still doesn't change th . 

The CHAIRMAN (interposing). We had a ';;itness here speaking for 
the white-collar office worker. His complaint is that this hi~hly
trained, well-educated office worker, sometimes of a professIonal 
charaoter) a college graduate, trained in economics, and the like, has 
been unable to secure emplo;vment. I ask would it be beneficial to 
him and .to society to give hIm more training or train him in a dif
ferent field ¥ 
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Dr. CLARl<. You can't evell say whether you need any more econo

mists, pel'haps you have too many already. 
The CHAllWAN. Now, we come down to need, don't we' 
Dr. CI.uu<.. There isn't any way to answer that question with our 

. present machinery, absolutely no way at all. I would like to go back 
and answer part of one of your earlier questions. If you had had 
the proper kind of organizatIOn in your community, saying that your 
unemployment was here nad here and here, and that you could only 
use this many people in your present occupations, it is conceivable) 
at least, that if half of the money that has gone into W. P. A. haa 
gone into the careful development of those new industries and occu
pations in industry we would not have a shortage of workers in the 
United States at the present time. 

Mr.O'CoNNELL. ID your reference here to earned income, you don't 
mean that earned income is 85 percent of all income, do you t 

Dr. CLAlIlL No. 
Mr. O'CoNNELL. Earned income generally is more spendable than 

income from dividends---'-
Dr. CLARK (interposing). No; it isn't that. All I was taking out 

is the mon6Y that under any economy has to go back into improving 
the capital plant, and you can't spend it, it isn't spendable for ordi
nary consumer goods. 

Mr. O'CoNNELL. What do you mean by "earned income I" 
Dr. CLARK. All wages and salaries. 
Mr. O'CONNELL. Regardless of how high 1 . 
Dr. CLARK. Regardless of how high, and I would throw in all farm 

income, all salarIes of all kinds. It would compare with the usual 
figure of 60 or 65 percent-the one you usually get. 

Mr. O'CONNELL. Would you say that $400,000 that would be re
ceived by Mr. Watson would be as spendable as a practical matter as 
the equivalent amount if divided among 4001 

Dr. CLAm<. No; it wouldn't, and I don't think we have made, it 
clear yet as to why real competition in the long run will put some 
pressure on those high-paid jobs, and will get more people in them. 
Now, it won't do it quickly, it won't do it suddenly, and that is the 
reason it is a.wfully hard--

The CHAIlIKAN (interposing). Comrtition of what kind 1 Com
petition to cut down the compensation. 

Dr. CLABIL No; competition of capable people who could do the 
work and over the long periods---'-

The Cu.mYAN (interposing). Won't that result in the reduction 
of compensation' 

Dr. CLAlIK. Definitely, yes; it' will. . 
'11,e CBAmYAN. So that you train more people in order to lower the 

price which the trained worker receives; in other words, to lowe ... 
the wage. 

Dr. CLARK. Right. 
The CHAIRMAN. That is correct! . 
P.r· CLARK. Certainly; but yo~ are c!oing another thing; you are 

ra Is~ng tile total. You see, h,s 18 conung down, and the bottom is 
commg up. That is the rellllOn you are chiseling at the consumer 
problem. ' 

Mr. Pn<E.. Referring to the scarcity of wages, whether they be 
wages, salarIes, or profit percentages. 
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Mr. O'CoNNELL. In fact, a higher percentage of income goin~ into 
consumer's goods. Taking Mr. Watson's case as an example If his 
$400,000 salary were paid to a hundred persons at $4,000 each, I take it, 
a much more substantial percentage of the total would go into con
sumer's _goods. 

The CHAllIMAN. That might result in the nlduction of the hourly 
rate and the weekly wage of carpenters, and on the other side of the 
scale in the annual sala.ry of faculty members. 

Dr. CI.uut. Quite likely. The annual income would be almost cel'" 
ta.in to drop. 

Th CIlAIRJI[AN. The annual income of the worker himself, the indi
vidual worker; 

Dr. CLABK. The hourly wage of the individual building worker, the 
~arpenter, to whom you referred & while ago, would almost certainly 
do that. 

The CHAIRMAN. But he would work a lonrr period during the year 
at a les.ser rate; he would have more wor &nd less leisure for the 
&amepay. 

Dr. CLARK. Probably. He should ha.ve that choice though; 
The CHAllIMAN. And the professor would get along without his sab-

b&tical year, I suppose. _ 
Dr. CLABK. I shouldn't be at nll surprised. 
Dr. ANDElISON. But isn't it true that we have developed a whole 

series of institutionalized forms and protections, so that there is n n 
extreme rigidity against any such inroads as you suggest , You would 
h&ve to do more than simply multiply the number of workers for a 
given level of employment. You would h&ve to do this occupa
tional trainin~ and placement program that you indicated earlier in 
your commuDity approach! and beyond that you would have also to 
examine into the reasonab eways of breaking down the institutions 
protecting this rigidity. . 

Dr.CLAm!:. Yes; and that, of course, is a long term affair and some 
people get awfully pessimistic and say "Why discuss itY" The only 
thing is the lon~er we put it off the worse it is going to be. We have to 
make a start on It. . 
. Dr. ANDERSON. I would suggest a break in lunch hour and come 
back for this. 

The CHAIRMAN. Your paper has elicited more C!.uestions than we 
had expected. The commIttee will stand in recess untIl 2 : 30. 

(Wliereupon, at 1: 05 p. m., a recess was taken lJl1til 2: 30 p. m. of 
the same day.) ; 

AFrERNOON SESSION 

The committee resumed at 2: 30 o'clock, on the eXpiration of the 
recess. . 

Acting Chairman KING. The committee will plea.se be in order. 
Dr. ANDERSON. Mr. Chairman and members of the committee, just 

before lunch, we were interrogating Mr. Harold Clark, who is ready 
to continue and close his presentation. 

Dr. CLABK. I want to emphasize one point again, that perhaps was 
not made clearly. There is an obligation so to orga.nize our com
munities that we will use all the people to do all the work. It is that 
positive &pproaclI to the problem that I think we are all interested in. 

There IS one other thing I should like to say, emphasizing the 
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difference between a short-term and a long-term approach to the prob
lem. The question was raised this morning whether just a traming 
program alone, just training more people, would automatically solve 
this problem ot unemployment. Well, obviously it would be unreason-, 
able to expect that to happen. . ., , ; 

We did not make it clear this morning that there is a fundamental 
difference between the short-term effect of training more people, and 
its effect in smoothing out incomes, increasing purchasing power, get
ting a better flow of many things in the economy. . . 

It is partly for that reason that I would like to emphasize the dif
ference, that in your long-term program, if you start to plan properly 
for the use of your human resources, many things happen,that shoulil 
very greatly ~e these drops_ " , 

Mr. P,KE. You are thinking in terms of a generation now, aren't you! 
Dr. CLARK. Fully, yes, and it would be a very great mistake to as

sume that I was advocating this morning that we could go out and 
train these 11,000,000 people and unemployment would disappear. 

The other point is the important one, that gradually, if you raise 
lYbur level of training over a long period, it has the indirect effect 
toward equalizing income, and that would go far to answer 'the ques
tion raised by the chairman as to how it will have a good effect upon 
the question of purchasing power. 

INCREASE COMPETmON FOB HIGHLY PAID POSlTION8 

Dr. CLARK. If any of your earned incomes are unduly hi~h as com· 
pared with others, the most effective way to deal with this sltuation is 
to increase the competition for those positions .. Essentially, this 
means ~quipping more people with adequate training to enter the 
competitlOn. .. . 

In my volume, Life Earnings in Selected Occupations in the United 
States, a report of the income to be expected for various lines of work 
in this country is made. There can be little doubt that much df the 
differences in these occupational groups is caused by lack of adequate 
training to enter the more highly paid ones. The United States would 
be far better off if it paid less attention to some other. efforts to redis, 
tribute income and p&1d more attention to the historic American claim 
of providing equality of opportunity and adequate training. We have 
not been doing this. Consequently many of these inequalities have 
become much larger than they would have become if we had lived up 
to our claim of equality of opportunity for training. 

Acting Chairman KING. Of course, you appreciate the fact that 
there is a very heavy responsibility in order to achieve the end to which 
you refer, resting upon the parents and upon local communities! 

Dr. CLAm<. Yes; and they should be encouraged in every way we 
know, to strain themselves to tile limit to do it. 

Acting Chairman KING. Your thesis does not contemplate the Fed· 
eral Government taking over the training and education and public 
schools! 

Dr. CLARK. I would be strongly opposed to it, and I emphasized at 
great length the extreme importance of building up these local plan
ning bodies to deal with it. I would have just as little Federal control 
as possible in it, and just as little State lIlter£erenoo and control. I 
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would throw everything back on the community and back on the 
individual that I could possibly get there. 

Acting Chairman KING. There may be considerable technical devel
opment under the totalitarian state, but there is a deprivation of those 
fine qualities which are essentia.! to the development of the highest form 
of citizenship, including mora.! and spiritua.! CJualities. 

Dr. CLAlIK. I have said on various OCC&Slons that a dictator can 
solve unemplo:ytX!ent very easily by just saying, "You bve to go out 
and dig this ditch," but it isn't worth that price. In other words, we 
have to work it out on a democratic basis, working up from the bottom, 
showing the people of each community how they could organize 
together at that job. 

Acting Chairman KINo. Don't you think there has been too much 
eml?hasis in some of our schools upon the proposition that they must 
aspIre to the highest political job, and the expression is frequently 
heard, "Hitch your chariot to a star," as a result of which man;!" of the 
young people, instead of qualifying themselves for positions ID what 
some call the "humbler" but after all, they are the basic things of the 
community, and get off on an intangible theory¥ 

Dr. CuRL I agree entirely with that. 
Acting Chairman KING. Proceed. 
Dr. CLARx. All things considered, the most effective and fairest way 

to bring about a reasonable distribution of the income of the country 
is to move as nearly as we can toward equality of opportunity, to 
begin with-and perhaps the crucial element in ihis is completely free 
and open training for all of our citizens. 

The sixth and last point, one very much neglected and extremel y 
important part of the training to all individuals is to train people 
to do thingS for themselves. 

This does not mean going back to a nonspecia.!ized or handicraft 
economy. But particularly for the third of the Nation that is re
ported to be ill-fed, ill-housed, and ill-clothed, it is extremely impor
tant that we explore every possible way to train them to pl'0vide as 
many things as possible for themselves. 

For instance, evidence is quite clear that in many communities the 
diet is very inadequate. Evidence is equally clear that.in many of 
these communities even the poorer members of the community, by 
making certain changes in their old habits, attitudes, and actions, 
could very greatly improve their diet. There are many rural and 
semirura.! communities which have very bad diets. 'We have made a 
very careful check in some of these commwIities and have found that 
by adequate training those people could produce all the things neces
sary for an adequate diet. 

A good many people objected at first. They said, "Well, you will 
stop the purchaslUg of goods if they produce these things for them
selves." But that misses the point. Because they only have a limited 
amount of money, they are going to spend the money anyway, and if 
they can produce more things for themselves, that is, rarticu1arly the 
bottom part of the economy, the tota.! econom;!" wil be that much 
better off, Our relief load will be less and theIr standard of living 
will be that much higher. 
. The Sloan Foundation is carrying on certain experiments that may 
turn out to be of historic importance to this country, in trying to dis
COVI\!.'· what persons of these very low-income communities can do to 
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increase the adequacy of their food sup!?ly, their hOllsing,. and their 
clothing. If the longer studies now projected bear out ilie same con· 
clusion or the preliminary experimentation, we may find the most 
powerful evidence in support of training people and thereby improv
mg their own level of economic welfare. 

There has been a rather sensational development in certain low
income communities, in the Southeast and Middle West, where some 
profound chanJ!es are occurring in the economic conditions of . these 
people by simpry hel!?inA:!em to grow things for themselves or help
m¥ them to do certain . gs about their own hous~; many of the 
things that you were suggesting this mor.ning---working with their 
hands, doing a long list of very lmportant things. 

(Senator O'Mahoney resumed the Chair.) 
Dr. CLABK. From any standpoint, then, It is of crucial importance 

to a country to have the proper allocation of an adequately trained 
labor force. An inadequatey trained labor force may very well be a 
disastrous £actor in time 0 military crisis. Economic welfare of 
countries in general depends probably more npon quantity and quality 
of the trained-labor force than any other single factor. An adequate 
IlIld expanding capital equipment and highly trained labor force will 
almost guarantee the economic welfare of any country. 

Substantial unemployment is caused by the lack of flexibility of a 
labor force inasmuch many times there is heavy unemployment and 
at the same time there are jobs unfilled because there is 110 one trained 
to fill them. 

All the detailed studies that have been made indicate that a trained 
labor force actually turns out more goods and services than an un
trained one. The American way to produce a fairer distribution of 
the income of a country is to offer the necessary background and train
ing so that each individual can compete for the top positioD& This 
would probably bring about .. distribution of earned income that 
would come close to SlLtis~ most individuals of this country. 

And, lastly, it is extremely lmportant to train particularly the very 
low-income groups to do as many things as they can to increase their 
own level of economic welfare. Seemmgly the results will be sensa-
tional if they do. . 

The euAmMAN. Professor Clark, we are very much indebted to you. 
Are there any questions to be addressed to the witness! 

We were very happy to have had you with us, Professor, and thank 
you very much for the statement. 

Dr. ANnEBSON. Mr. Chairman, the next witness for tile afternoon is 
William Green, president of the American Federation of Labor. You 
will remember that he was invited to appear early in our proceedings 
and due to unforeseen difficulties in his schedule was unable to do so. 

We are very happy to have him here this afternoon to make .. state
ment that represents the viewpoint, I presume, of Mr. Green and of 
the American Federation of Labor 011 the subject of Technology and 
Unemployment. 

The CHAIRMAN. You have been previously sworn by this committee, 
haven't you I 

Mr. GIIEEN. No. 
The CHAIBKAN. Do you solemnly swear that the testimony you are 

about to ¥ive before this committee shall be the truth, tile whole truth, 
and nothmg but the truth, so help you God! 
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Mr. GREEN. Ido. . 
The CHAmMAN.' You may pr0rrcd, Mr. Green. 

'TESTIMONY iOF WILLIAM GREEN,' PRESIDENT, AMERICAN' 
FEDERATION OF LABOR,.WASHmGTON,':Q.C. ' 

, " "r , ',. , \ " ~ , .' 

'Mr. GREEN. Mr. Chairman aild honorable members of the commit
tee, I am happy indeed to come and make my contribution 'toward the 
study you are making of a very important national question. 

These are days of swift change which sweeps the surface of our ec0-
nomic living. These are years also of deep and far.reachiilg read
justments in our economy, some of which have been taking place over 
a period of many years but have made themselves' aclloolyfelt only 
recently. " , , ' 

After a decade of severe unemployment, economic'instability, and of 
tremendous wastage of our resources, the American people' have the 
right to ask:' What are the rea! facts I What 'of the future' 'What 
provision can we make ¥ The American people' can rightly ask these 
<!,uestions, and it is the public responsibility to secure unbiased, inipar
'ha! facts that would provide this vital information •. And labor'can 
ask these questions and seek this information with more justification 
'than any other grou~. , ' , 

The record of hearmgs of the Temporary National Economic Com
'mittee opened with a oroad inventor:y of economic conditio}ls in the 
United States since 1929. The commIttee properly began its investi
'gati.lU into the causes of idle factories and idiemen; The fllcts Sum
marizedin this inventory brought out forcefully the changing nature 
of our economy and of its setting and the "ast complexity of our 
economic problem.'" ' , 

"(rn~mployment is the ceritralproblem in America ti>day.The idle
ness of men, mllchines, and capital has been slowly eatin~ mto the wry 
marrow of our economic organism. W If cannot accept It or even any 
part of it as 11. chronic condition without admitting'defeat.' ·But in 
devising any means) no matter how effective, to bring 'about reemploy
ment, we must ~ljy recognize the impact of techn9logical: develop-
ments on productIOn. , ',' " ", ' 

The crux of the problem we ate facirlg today;s the relatiOllship of 
technological developments to employment, opportunities. '''But before 
approaching this basic 'problem, we must first eXllmine-'bhEi outstanding 
fea~ures of our ~mployment trends In 11.. living, groWing, changing 
llatIonalcommumty. How has technolOgIcal change1lffected'the em
ployed worker¥ What is its relation to 1abot costs!' . Have rising or 
falling wages speeded u.p or slowed down mechanization" How much 
is known of the net effect of industrial mechanization 'on employment' 
All these and other questions a,re of crucial importance to all men and 
women wage' earners. I earnestly hope that an approach to more com
plete answers than we have today will grow out of the present in'vesti~ 
gation. Labor's future depends upon a full, equitable/and democratic 
solution of this problem, and labor's future is inextrICably bound up 
with the destiny of our entire Nation. 

Manpower is the greatest wealth .t~e richest resource, oftheAm~ri
can Nation. The standard of ourllvmg der.ends upon ,the prtlductlve 
activity of our workers, skilled and unskil ed-~anagers/ m!lChanics, 
and day !aborers; farmers andseounen; archItects deslgnmg sky-
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scrapers and miners burrowing into the bowels of the ea.rth, or any 
others who take part in production of goods and services. . 

Our Nation is generously endowed with na.tural resources.· Coal, 
oil, and precious metals. fertile soil <lOvering fields, broad pasture lands, 
and lumber-producing forests, as well as life-giving rivers and streams, 
make this a country rich in resources. . . 

To these we have added man-made resources. We have built cities 
and towns, we have constructed highways, powelr houses, and trans
mission lines. We have built danis. and lITigated large areas of land, 
and have built factories and homes. Above all, we have built ma
chinery and mechanical eqnipment for the use in production of goods 
and services and their distribution. All these man-made resources we 
have developed and perfected. But we must remember that it is from 
the productive work, the skills and the activity of men and women who 
perform their daily tasks on farms, in factories, in mines, in offices, 
and in hundreds of occupations that we derive our vitalizing strength 
for the development and intelligent use of our other resources. 

When I spe!Lk of manpower as the most significant of our resources, 
I think of It in terms of experience, skill, and intelligence, combined 
with productive activity and the heri~ of human knowledge, always 
expanding, which gives that activity direction. Manpower, however, 
cannot be thought of as a resource onl:r-it cannot be se,Parated from its 
human terms. A worker, no matter ill what occupation, is a member 
of his fanilly and a member of his community. He has obligations to 
himself, to his :family, and to the community which he must fulfilL 
And so the community also owes a responsibility to him. As an indi
vidual, as a member of the family, and as a member of the community, 
he, as a producer, is entitled to his share in the return from the eco
nomicprocess. By all the tests, the man as a producer must be con
sidered the source of our greatest wealth, and yet he, as the source of 
human labor, must clearly and for all time be distingnished from any 
commodity or article of commerce. This distinction was made, clearly 
and unequivocally, many years, ago, because .such was the sense and 
the will of the American people. 

In discussing manpower as a resource of our Nation, it must also ha 
pointed out that manpower which is not put to use is a perishable re
source. Much has heeD. written and said about the waste in the exploi
tation of our natural resources, hut I believe these wastes are relatIvely 
insignificant when compared with the waste of trained labor forced to 
remain idle because the economic mechanism is hopelessly jammed. 
Ten million idle workers remaining unemployed over a perIod of time 
is an incalculable loss to our whole nation. It means more than the 
loss in potential national income due to the unemployment and the loss 
of. earning power of such a large number of wage earners. Loss of 
skills caused by unemployment makes a scrap heap of their ability and 
experience and prevents them from making their contribution to the 
national growth. If we are in agreelllent that manpower is the most 
important resource of the nation, we must give our foremost attention 
to the utilization of manpower above everything else. For the very 
welfare of our Nation, laoor must be given prior consideration. Full 
employment of labor is the first order of busmess of our Nation. 

The CBAmxAlf. In other words, you feel, as many of us do, that the 
natural resources which are around us in such great abundance are 
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perfectly useless unless the pe.ople who inhabit the earth can use and 
consume those resources Y 

Mr. GREEN. You havefut it just right, Senator; that is it exactly. 
It means nothing, it is 0 no consequence, unless we can develop and 
utilize the manpower of the Nation. Then it becomes a contributing 
force toward the promotion of our civilization, our social and economic 
well-being. 

The CHAIRMAN. People are both producers and consumers¥ 
Mr. GREEN. Producers and consumers. 
The CHAffilllAN. And we must have the consumer if we are going to 

promote production? 
Mr. GREEN. That is it. 
Let us consider the facts surrounding the general problem of em

ployment. Our population today is estimated at 131,000,000. AI' 
though our popUlation is growing, the rate of growth has been steadily 
declining for a long time. In 1830 it is estimated that there were on 
an average 5 births per 100 of our white popUlation, while in 1930 
there were only 2 births per 100. This was to some extent offset by a 
decline in death rate and by increased longevity. ' 

From the average rate of 19 per 1,000 at the end of the last centurYj the death rate dropped to 11 per 1,000 in 1930. The average anlUta 
rate of increase in popnlation, which was 1% percent from 1900 to 1920, 
has dropped to less than 1 percent in the past decade. 

(Mr. O'Connell assumed the chair.) 

INCREASE IN AVAILABLE LABOR FORCE 

Mr. GREEN. These facts are important to bring out because of the 
recent developments affecting employment. The number of persons 
available for the production of goods and services, who can also be 
described as persons with gainful occupations, may be secured from 
census data. When I speak of persons with gainful occupations, I do 
not mean only those employed; by this term, I include all men and 
women available for productive activity, employed and unemployed

j farmers! professional workers, and self-employed. While our tota 
populatlOn increased from 40,000,000 in'l870 to 131,000,000 in 1939, 
persons with gainful occupations increased from 13,000,000 to 56,000,-
000. . In other words, while in 1870 persons with gainfnl occupations 
represented 32 percent of the total pO'pulation, by 1930 this percentage 
had risen to 40 and by 1939 it is estImated to have come to about 43 
percent of the total population. .-

Another significant fact bearing on employment is that' on the aver
age, our 'popUlation is getting older. In 1880, about 38 percent of our 
population was under 15 years of age. By 1930, however, only 29 per
cent of the population was in that age group. While people on the 
average live longer, the proportion of the younger people has dimin
ished. We have a larger proportion of mature and older workers 
today, and the continuation of this trend is indicated for the future. 
IlIRSmuch as persons with gainful occupations are mostly those over 
18, this relative reduction over the 50-year period in the number of 
young persons provides one of the reasons for the increased proportion 
of persons with gainful occupations. 

The important fact, however, is that a proportionately larger num
ber of men and women have become available for l'roductive activity. 
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Our imperative objective is to utilize their productive ability-not 
at any fixed level of production such as that of 1929 or of any other 
year, but at a level dIctated by the considerations of the best utiliza
tion of labor in productive use in order to bring up the standard of 
living of workers en~ged in useful production. Nor can the utiliza
tion of productive ability serve our purpose if it is done as a makeshift 
arrangement on a chronic basis. Productive ability of our workers 
must .be utilized at such standards as will insure them a livin~ com
patible with the American standard of living and fulfill the oblIgatiou 
of the community to these workers as producers. 

This !l1"?wth in numbers of persons with gainful occupations gives 
a clear mdication that the country can draw upon a proportionately 
larger reserve of available manpower now than was the case in the 
past. In tracing these changes we must give particular attention 
to the shifts in occu~ational groupings whiciI have taken place in our 
totallabor force. Considering the proportions of each broad occu'pa
tional group, we find that since 1870 manufacturing and mechamcal 
industries-which include also building trades, printing trades, etc.
comprise about the same share of those gainfully employed as they 
did in 1870. It is true that manufacturing and mechanical industries 
accounted for a growing proportion of persons with ~inful occupa
tions up to 1920 and that there has been a decline smce 1920. The 
growth of our manufacturing production and the expansion of mar
kets for our products accounted for a steady increase in the number 
of wage earners elPployed in manufacturing to 1920. Although be· 
tween 1920 and 1930 the production expansion continued, employment 
during this period, as reported by the census, showed a slight decline. 

In 1870 manufacturing industries accounted for about 17 percent 
of persons with gainful occupations. This proportion had in
creased to about 27 percent by 1920. From 1920 on the proportion 
of persons with gamful occupations employed in manufacturing 
industries was in a decline and by 1930 was only 23 percent. 

The most outstanding shift in the economy as a whole since 1870 
has been the decline in the number of persons who considered agri
culture and its immediately related operations as their normal, gain
ful occupations. In 1870 nearly one-half of all persons with gainful 
occupations were attached to agriculture. It is estimated that today 
agriculture claims less than 20 percent of our total labor forces. At 
the same time there has been a marked occupational shift toward 
service occupations, with the largest proportional increase in trade 
and transportation. 

It is clearl then, that the center of gravity of our economic ma
chine has shIfted and that adjustments have to be made or its most 
vital parts will be burned out and destroyed. Broadly speaking, dis
tribution and service fields have to be given special consideration in 
dealing with employment opportunities under ciIanging conditions. 

A clear appraisal of the occupational distribution of all those who 
have productive qualifications! whether theL are employed or not. 
is essential to our analysis of the problem. .l!;qually important to us 
is a detailed know ledge of employment facts, and by that I mean 
facts revealing the actual employment situation. Although employ
ment data have been greatly perfected since 1930 and are vastly 
superior to the prior information, they are still far from complete. 
Labor hopes thnt complete and adequate information on employment 
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wages,hours, nnd labor costs ,will in time be made available so that 
we would have a complete and continuous set of facts in order tha.t we 
could study them, analyze them,offer solutions, and devise remedies 
based onrea.Iities.· . . . 

Acting Chairman O'CoNNELL. Mr. Green: may I intelTUpt you for 
a momenti How do you think that matenal ought to be collectedi 

Mr. GREEN. I think it ought to be collected under the statisticaJ 
department of our Government, and that, I think, should be better 
set 'up so that the faoilities would be moreservioeable in order to 
collect that data. ' 

Acting Chairman O'CoNNELL. You mean the---
Mr. GREEN (interposing). Now, for instance, we'speak in round 

numbers of 10,000,000 unemployed people, but there iano person in 
America who knows how many of those 10,000 000 are unemployed 
employables and how many of them could, perhaps, be classified as 
impaired unemployed employables, and then another number, another 
gr8.de, perhaps, of really unemployed unemployables. Who can an
swer that question i Nobody. Now, shouldn't we have it in order 
to determine a great ~uestion such as you are studying i . 

Acting Chairman 0 CONNELL. Yes. ' . . 
Mr. GREEN. Now, that is what I mean. Better statistica.I service, 

more available facts and data, because, after a.1l, we ought to make a 
clear diagnosis of our problem and then of the case before UB, that 
would enable us to deal with it in a more realistic way, a more prac. 
tica.I way. . ' 

Acting Chairman O'CoNNELL. That would require a larger,prob. 
ablr.'better set-up organiation in the Government to compile the mate
ria , and it would also involve a degree of cooperation with industry 
and labor, and so on, with those who come to collect the material i 

Mr. GIIEEN. Labor and our State organizations. 
Colonel CHANTLAND. Continuity and up-to·dateness are vital, I 

think. 
Mr. GIlDN. How's thati 
Colonel CHANTLAND. I say that continuity lLnd up-to-dateness are 

vital. 
Mr. GBEI!N. Yes; continuity and up-m-datenesS. It ought to be 

available continuously, right up to date, so that we could deal with the 
problem effectively. For mstance, look how much better we could deal 
with unemployment if we had the groupings I mentioned! . 

Dr. ANDERSON. Would you include in the data to be collected similar 
adequate data on agricultural employment i" 

Mr. GREEN. Oh, yes; because as I pointed out, 50 percent, some 40, 
50, (tr 60 years ago, were employed in a~culture, and now we are down 
to 20. ,Why is that, and what does It mean, and how does it come 
about i What are the facts i They ought to be assembled and made 
available. 

Dr. ANDERSON. Just as employment data should be kept for both 
industrial and agricultural workers' 

Mr. GIIEEN. Absolutely. 
Needless to say, any estimates of total employment or any other 

basic facts on which our information is incomplete, made at a time 
when' we are taking our great national inventory, must be accom" 
pan.ied by some reservatio,!s. Our attempts to compare ~e total non~ 
agricultural employment m 1929 and 1939 are also subject to such 
reservations with regard to the 1939 estimate. The Bureau of Labor 
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Statistics' estimate of 33,686,000 employed nonagricultural workers in, 
1939 may not ,exactly ,represent ,the actual number of workers em" 
ployed, but it does give us a range for the purpose of comparison. As, 
compared with tlle 36,160,000 employed in 1929, this estimate indicates 
that roughly 2,500,000 fewer workers were employed in 1939 than in, 
1929 in such nonagricultural employments as manufa.eturing, mining" 
construction" transportation, utilities, trade, service" etc., ' 

PII0DUcrI9l{ AN1> '~NOOJI[E SINCE 1929 

\ , " " . . .' . 
Mr. GREEN. Now, in making any such comparison, It is lIDportant to 

determine, first, how 1939 production compared with 1929. First, let 
us compare the volume of production in manufacturing on a sample 
basis. While the 1939 production of nondurable goods (such as tex
tiles, tobacco, paper, rubber, etc.) averaged only 4 percent below its 
1929 average, the durable goods production (such as steel, lumber, 
shipbuilding, automobiles, etc.) for the entire year 1939 was about 
22 percent below 1929. Between 1929 and 1939, the loss of employment 
in the manufacture of durable goods was more than 700,000, while in, 
nondurable goods the decline was around 16,000. 

Great losses in employment also occurred in construction, where 
between 600,000 and 1,000,000 workers had been displaced during the 
10-year period. In transportation and public utihties, as many ,as' 
800,000 JObs were' wiped out. In the combined fields pf trade and 
service establishme?ts, we note anothe~, decline in employment to the 
extent of 800,000 Jobs. , ' 

While the Federal Reserve index of industrial' production' is the 
best available indication of the pattern of industrial production and' 
its various branches, it is only the best sample, and dOes not by any 
means provide a complete picture. Probably, the best clue we have 
to the relative volume of goods and services produced in 1939 is derived' 
from the annual comparisons of our "national income produced." Our 
"national income produced" in 1929 was $82,700,000,000. In 1938, our 
next best year, the income was $71,900,000,000. In 1939, it was 
$68,500,000800" The meaning of the "national income produced" was 
fully descrlDett in a Senate report in 1934. 

This concept was used in the basic studies on productivity 'by ih~ 
,National Research Project and has gained acceptance without serious 
challenge. It merely represents the net value of the goods and services 
produced, the result of which appear on the market place of our 
economy. "National income produced," in order to serve as a reliable' 
measure of annual production of the quantities of goods and services, 
must be adjiIsted for the chan!!es in the value of money. ' 

I bave just shown that the 1939 national income was approximately, 
$14,000,000,000 leSs than the record total of 1929, but now I want 
to pointo~tthat this 17 pereent ,change took place at the same time' 
with a 19-percent droJ> in wholesale prices and a 15-percent decline 
in the cost of living. Neither of these price adj'ustments is sufficient 
tn make the correctIon precise, but it gives amp e indication that the 
total quantity of goods and services produced in 1939 was very nearly 
the same as that of 1929. The same conclusion has been reached by 
the economic analysts of the United States Department of Commerce' 
in their Economic Review of 1939. ' ' 
. Don't let tIlis concIus~on be taken to mean that if our ~939 produc

tion of goods and serVIces was about equal to tile preVIOUS all-time 
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peak of 1929, we were really as well oft' as we had been in 1929. We 
must not forget that our 1939 production had to provide food, cloth
ing, housing, and service to 10,000,000 more people, and on .. per capita 
b8S1S we should have r.roduced at least 7lh percent more of everything 
to equal the 1929 leve. As it is our living standard is just that much 
lower. 

But the fact with which we are especially concerned here is that our 
1939 production about equaled 1929, and yet our totaI employment 
dropped some 3,000,000 below the 1929 employment level. The loss 
of employment of this number of workers co.nnot be charged up to 
production declines. 

Of the total number of unemployed, which we estimated at 10,-
200,000 in 1939, some 8,400,000 represent the total increase in unem
ployed during the 10 years, as we started out with 1,800,000 jobless in 
1929. Our estimate, of course, takes into consideratIon, together with 
all other elements. The fact that during the past deco.de some 12,-
000,000 people reached working age. Having made a generous allow
ance for increased school attendance and earlier retirement, we esti
mate that 5,300,000 peo~le came to look for work, wanting to earn an 
independent living. The new job seekers, brought by population 
growth into the struggle to earn a living. Cannot be excluded frQm 
the count of those who must be provided with jobs. 

Let us bear clearly in mind these facts: There were 10,200,000 un
employed in 1939. This represented an increase in unemployment of 
8,400,000 from 1929. Employment in 1939 was roughly 3,000,000 
below 1929 employment, and yet, the volume of 1939 prOduction about 
equated 1929. 

At the same time, we must remember that, entirely apart from any 
chan~ in the methods of organization of production, standards and 
conditions of employment changed. Average hours of work in man
ufacturing changed from more than 48 per week in 1929 to less than 
38 per week in 1939--& decrease of over 22 percent. Had the same 
.... orkweek been maintained in 1939 as in 1929, our unemployment proh
lem to day would have been much larger. Without making sweeping 

. generalizations on a question involving the relationship of output to 
production schedules and other modifYing factors, it may be merely 
pointed out that a production crew of 100, which is employed 48 hours 
a week, will put in 1,000 more man-hours of employment per week 
than .... hen it IS employed 38 hours a week. But with the shortening 
of hours from 48 to 38, these 1,000 man-hours make possible full-time 
employment of 26 additional men. 

When labor raised its voioe for the shorter work-week 7 years ago, 
it spoke for the employed and the unemployed workers alike, insisting 
that sound recovery must be accompanied by a full measure of re
employment. Throu/(h the application of pnnciples of our prol?osa! 
embodied for 2 years in the N. R. A. codes, through the ceiling 
placed on hours of work by the F .. ir Labor Standards Act, and above 
iill, through collective bargaining. Labor has succeeded in everting 
a greater economic blight and a worse disaster than we have seen. If 
positive progress is to be made in resolving the persisting and deep
ening unemployment problem, further shortening of hours must be 
achieved in our industry and trade. 

Considering the plain evidence that the shortening of hours since 
1929 mitigated the unemployment situation to some extent, we still 
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ha.ve the stubborn reminder of a. basic cha.nge in the speed of produc
tion. Although during the entire period, production passed through 
severa.l drastic fluctua.tions, a. simple comparison of 1929 a.nd 1939 
shows tha.t a simila.r volume of goods was turned out with the use 
of fewer workers but a.lso in shorter work time. To what extent can 
we attribute this to increased productivity, technological development, 
or specifically to the use of labor-sa.ving devices¥ 

INCREAsm PRODUCIIVITJ: 

Mr. GREEN. In order to measure changes in industrial productivity, 
we must measure changes in the amount produced per worker for a 
given unit of time. While a number of frall'l'entary studies have 
been undertaken recently, our information WIth regard to produc
tivity is still far from complete . 

. One of the latest studies on the subject by Dr. Frederick C. Mills, 
of the National Bureau of Economic Research, reviews changes which 
have takenrlace from 1899 to 1929 and from 1929 to 1935. Themeas
urements 0 productivity per worker per man-hour in manufacturing. 
made availallle by Dr. Mills show that during the 30-year period ende 
ing in 1929, man-hour productivity had increased 125 percent. Ac
cording to this estimate, the rate of increase in the volume of output 
per man-hour remained about the same from 1899 to 1919. During 
this time productivity measured on this basis increased about 24 per
cent in each 10 yea.rs. Between 1919 and 1929, however, this rate 
of increase rose sharply, being nearly doubled, as shown by the esti
mate for this decade of 46 percent. It will be noted that the number. 
of wage earners represented in this estimate increased only 68.5. per
cent over the entire 30-year period. The fi~res just cited on the 
increase in the rate of productivity shows striking evidence that the 
post-war developments brought about cha.nges in technology and 
grea.tly speeded up the rate of production. This jump in man-hour 
productivity registered in the 1920's explains the fact tha.t in a decade 
of a rising ma.nufacturing output, employment fa.iled to increase pro-, 
portionately. A substantial portion of the unemployment which aI, 
ready existed in 1929 must be attributed to displacement ca.used by 
these developments in. the preceding deca.de. 

According to Dr. Mills in the period 1929 to 1935, while employment 
in the manufacturing industries studied decline 31 percent below 1929} 
a.nd production in these industries was 13 percent below 1929, estima.tea 
output per man-hour was 27.2 percent above the 1929 output. 

Broadly similar conclusions were reached as the result of a detailed 
and painstaking study of productivity cond ucted b:y the National 
Research Project, in collabOration with several agenCles and institu
tions. The index of output per man-hour for 59 manufacturing indus
tries analyzed in this study rose from 69 to 100 between 1919 and 1929, 
Ilnd rose further from 100 to 124 between 1929 and 1936. ,In the 59 
manufact,;,ri,!g industries considered, the rise in output per man-hour 
was thus mdica.ted to be 24 percent. In substantial agreement with 
these conclusions is the recent study by Dr. Spurgeon Bell of the 
Brookings Institution.' 

1 SpurJreQD Bell, Productivity, Wages, and Natlonallncome. Brook1ngs Institution.. Wasb
lugtOD. 1940. 

124491-41_pt. 30-60 
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It must. be remembered, of course, that technologicai change as such. 
does not necessarily mean. displacement of labor in' our inGustry i", 
every instance. The increases. in productivity are usually due to the 
installation of new :improved macliinery which yields a greater rate of 
production on the amount of investment.,. Greater proGuctivity may 
also he due to better organization of production or to increased work 
requirement. In individual industries, we have seen mass tragedies of 
workers subjected to inhuman workmg conditions where, through 
"stretch-out' and "speed-up," every ounce of their energy is extracted 
in order to derive ~eater output. 

Some of the eqUIpment installed does not represent labor displacing 
equipment. Much of the machinery that has come into use has been, 
supplementary to labor operations and has been used in addition to, ' 
rather than in place of, nonnal work activity performed by the labor' 
force. 

With these qualifications, however, it must be said that' the major 
etrect of technological change upon employment has been the displace
ment of workers through labor-saving- machinery. The labor content 
of our basic products Iias been declinmg. When we note that the· to. 
bacco ·industry, including cigars and cigarettes, dropped 27,000 work
ers between 1929 and 1939 (when cigarette consumption rose 45 per
cent) ;we cannot pass this fact over by merely saying that this is due- to' 
the rapid introduction of machine processes for hanG processes. 

Nor can we pass over the fact that in industry after industry the 
introduction of the machine process has meant complete and irrevOCB<
ble destruction of jobs. In the glass container industry i to use but one 
example, the glass bottle blowe.r is a highly skilled craftsman. Years 
of apprenticeship and of day-to-day experience were necessary to build 
up the sKill and Gexterity required by the high standards of the trade. 

In 1904 and 1905 the Owens machine was brought into the manu
facture of glass containers, ·and, with later modifications, made the, 
glass-bottle blowing process almost completely antomatic. Whatever 
else the use of this machine has meant to the industry, it destroyed the 
individnal and collective skill of some 28,000 craftsmen on whom the 

. indnstry had ~epended for its outp!,t. ~or me t)1at is the tragic d ... 
velopment WhICh has taken I?lace m thljl techrucal development; of 
modern industry, the destructIOn of skill, skill acquired just the same 
as the student acquires professional knowledge skill that resulted in 
lifting the American family to a higher level of living, and then sud
denly overnight that skill was destroyed and the level lowered because 
that skilled worker is no longer fitted for -any other occupation except 
common labor; That, to me, IS tragic. . , 
, Thus for each one of these technological changes labor is laying a 

terrific price-'--that is labor that paid that price, the skille worKer': 
The change comes s,!ddenly, like a stroke of lightning, and the life
giving source of employment is withered and' dried up for all time. 
In furniture mailUfacturing hand carvers, jig-sawyers, hand finishers, 
and other skilled workers have all given ul? their place in industry to 
machinery. In the tire industry, in the mming industry, in the rail
road industry,in the shoe indust~, I could tell you story after story' 
of human tral!edy and despair whIch would turn cold figures into the 
flesh and bloo71 of human reality. But here I am concerned only with 
the- total picture, and I want to impress upon you the national scope 
of the problem. . 
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In doing this, I want to call your attention to a phase of the problem 

which I consider basic. It is often argned that any and all technologi
cal changes in production which increase production, although they 
displace laoor, are of ultimate benefit to the workers because they 
uItunately increase employment. According to this argument, the 
initial reduction in laoor force is merely a temporary effect of tech
nological change, and the reduction in the price of the product made 
possible by the introduction of laoor-saving machinery would widen 
the market and eventually lead to greater employment. It is important 
to realize that while this had held true in the past, there is no magic 
in this formula and it is unlikely that it will hold true in the future. 

When textile machinery was introduced in England at the end of 
the eighteenth century, it made possible much cheaper production, and 
rendered unemployed some 600,000 weavers and other textile work
ers who used to make cloth by hand for the greater part of the civilized 
world. There was much rIoting and muCh talk of permanent un
employment. Gradually textile machinery became an accepted fact 
and its use grew apace. Eventually the mechanical textile industry 
in England absorbed a larger number of wage earners than the origi
nal number of artisans who used to make hand-woven cloth and fabrics. 

The use of cutting machinery and other power-driven devices revo' 
lutionized the dress industry not very many years ago, and while the 
machinery had displaced a large number of manual operators, the 
drastic reduction in the price of dresses, having bronght the $4.98 and 
the $2.98 dress within the reach of women of low income, has expanded 
the market enormously and given rise to unprecedented growth of this 
large and important industry. 

While all this is quite true, it is also true that in a number of 
industries new installations of machinery have appeared, driven by 
electric power, operated by electric controls with more than human 
precision, which in their operations call for no manual operations, 
no manipulation, or other human activity for which mass-production 
industries have to date required large numbers of SE'miskilled workers. 
In the operations of these completely mechanized plants most of the 
laoor requirements may consist of a small skeleton maintenance crew 
of skilled me<;hanics and a negligible supervisory force. There may 
be a watchman! but even a sweeper is practically unnecessary because 
the machinery 15 installed in an air-i:Onditioned building. 

Although plants such as this are not yet numerous nor typical
l they cannot be disregarded, and may prove to be an indication ot 

things to come. The significant point about this development is that 
when you do away with .the most of labor, it does not matter how 
cbeap the product becomes, nor how great the demand for it, for the 
production and sale of that product simply is not going to give 
~nybody employment. 

TECHNOLOGY AND WAGES 

Mr. GIIEEN. One of the important questions in connection with 
technological unemployment is the question of its relationship to 
wages. Whenever a question of general wage increase is debated, 
there is always someone to argne that by gaining a larger share in 
production returns through increased wages workers would eventu
ally lose because management through the installation of more effi-
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cient equipment would "beat" .the increased wage and supplant work
ers by more J,>roductive machinery. It is extremely important there
fore to examme the facts on the actual relationship of productivity. 
wa~es, and labor costs. 

Senator King assumed the chair. 
r. GREEN. A recent study by ~purgeon Bell shows that since 

] 919 to date productivity in manufacturing industries showed a 
steady increase over the entire period. Hourly earnings, having 
shown a slight increase during the 1920's, dropped sharply during 
1929-33 and following the drop advanced more rapidly than pro
ductivity between 1933 and 1939. 

Between 1923-25 and 1938, however, the rate of productivity per 
man per hour increased 44 percent, while hourly earnings increased 
only 18 percent. In other words, between 1923-25 and 1938l...produc
tivity increased t"l"lCe as much as hourly earni~. As JJr_ Bell 
points out, "In monetary terms, therefore, labor did not absorb all 
the savings arising from the increase of outJ,lut per man-hour." 

Another significant fact brought out by this analysis is that, while 
during the period as a whole man-hour productivity increased sub
stantially and hourly earnings increased appreciably, unit costs were 
reduced by 17'h percent . 

. The figures I have just cited referred to manufacturing generally. 
It is interesting to compare these with the figures of some other 
industries. In i-ailroads Dr. Bell's figures reveal a sinillar picture. 
Between 1923-25 and 1938 productivity rose 44 percent; hourly earn
ings, 19 percent; while unit-wage costs declined 17 percent. 

In' mining industries, however, the picture is even more striking. 
In this group of industries between 1923-25 and 1938 man-hour 
productivity rose 99 percent, or almost double. At the same time 
hourly earnings, after steadily declining for 10 years from 1929 to 
1933, rose by 1938 ouly 8'h percent above 1923-25. This took place 
in the face of sharp reductIOns in unit-wage costs, which between 
1923-25 and 1938 were reduced by 46 percent_ 

In the electric-light and power industry productivity rose during 
the same period 116 percent, while average hourly earnings rose 
35 percent. Unit-wage and salary costs in this industry were reduced 
31. percent. . 

Thus, in industries with widely differing proportions of labor costs 
to the total value of the product, increased productivity invariably 
outran wages. At the same time wage increases which took place 
neither speeded up the fairly constant rate of technological change, 
nor increased the operating costs of the industry as a whole. 

The 1925 convention of the American Federation of Labor declared 
that "social inequality, industrial instability, and injustice must 
increase unless the workers' real wage-the purchasing power of their 
wages-is advanced in proportion to man's increasing powers of 
production." That is an unassailable fact. It is clear to me today 
In the light of the facts I have shown that the essence of our problem 
is that, while we have increased enormously our ability to produce, 
we have not increased the workers' real wages, nor the purchasing 
power of their wages, in proportion to this production. 

Only this approach can enable us to deaI at all effectively with 
the problem of job displacement which results from technological 
change. ,In our attempts to deal with the problem we must remem-
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ber that these technological develol?ments are one of sev'eralbasic 
changes. I have emphasized the shifts in occupational distribution 
of our :population. The shrinkage of production industries as an 
occupatIonal field and the ~xp!,nsion ,?f th~ distribu~ve !iel<!- of trans
}>Ortation, trade, and servIce mdustrles gIves some mdicatlOn of the 
.,hanging direction of the trend. . 

TeChnological develol'ment and industrial mechanization may in 
time completely revolutiQDize the methods by which goods and serv
ices are produced and our economic wants are satisfied. Our whole 
way of life may be changed. But it would be idle speculation at 
this time when our immediate needs are so urgent and so vital to 
muse on the possibility of the triumph of the machine over man. . 

Tbe current rate of tecfmological change has been fairly well indi
cated to us by the recent studies I have cIted. We do know that the 
technological rate of displacement of labor is large. We do know 
that of the 3,000,000 difference between 1939 and 1929 employment a. 
large portion, though probabl:y not the entire number, have been 
displaced by increased productIvity. Tbere is no reason to believe 
that this rate of technological pro~ess within the range of the past 
two decades will change substantIally. To offset this tide of new 
unemployment and to channel those already unemployed into pro
ductive activity is the problem before us. 

It is being said in many quarters, and with stubborn finality, that 
America as a nation has stopped growing; with no frontiers, with no 
new markets, with a popUlation growing at a relatively slow rate, 
we must resign ourselves to the fate of economic stagnation. Now 
t.hat is the language of the defeatist, and I cannot accept this defeat
ist philosophy because to me it seems not only false, in fact, but 
also treasonable to our entire American heritll.ae. 

Acting Chairmal'l KING. As a great labor leader you ought not to 
accept that. 

Mr. GHEE!\.. Never never, Senator. Never that. It is clear, of 
course, that in all industries and especially in manufacturing, we can 
achieve no substantial gain in employment without a marked in
crease in production and a further shortening of working hours. 
That is so we can distribute the amount of work av:aila.ble among a 
very much larger number of people. We must mamtam our effort 
of gradual reduction in the weekly hours of work in order to attain 
this end. The question of achieving a large increase in production in 
order to gain full employment seems to have been the stumbling 
block of all of us in these past years. 

We suggested recently that a $10,000,000,000 increase in our na
tional income would be sufficient to provide reemployment for the 
majority of the workers now unemployed. Considering that 93 per
cent of all families and single persons in America have incomes of 
less than $3,000 per year, and that three-fourths of them have incomes 
under $1,500 per year, we must realize that this is the income group 
that buys 78 percent of all consumer goods sold on the American 
market. The answer is clearly that with the release of the purchasing 
power of the wage earners, and through the maintenance of their real 
wages at the level necessary to sustain a rise in the national income, 
enough productiv.e ac?vity can be generated to achieve this reemploy
ment. The questIon IS how to release the flow of goods and services, 
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how to release the pent-up savings and investment funds to put our 
money, equipment, natural wealth, and manpower to work. We are 
now gIving careful study to a proposal which, after further analysis 
and consideration, I hope I will be in a position, to place before the 
country as a practical ;program for reemployment and lIB a realistic 
approach to our immed,ate problem. . 

It must not be forgotten that in addition to all other dislocations 
discussed, readjustments have taken place traceabl~ directly or in
directly to war cievelopments abroad. In some sectIons of mdustry, 
plant hllB been expanded beyond immediate domestic requirements. 
That is something we have got to think about. Pulp and paper in, 
dustry has developed much new production in the South and South, 
west, which is also attributable to technological advances. Shipbuild
ing, aircraft construction, and machine tools have been directly af
fected by war activity, with employment in these groups reaching 
extremely high levels. Other changes, such as the elImination, of, the 
tobacco purchases from England, have adversely affected. certsin 
groups. It is clear from this that the period of readjustment at the 
end of the European war will present many difficulties. The problem 
of employment opportunities already caused b, industrial changes will 
be further aggravated by tltese special condItions. Organized labor 
calls upon industry and the public to take full cognizance of these 
developments so that a joint and representative consideration of chang
ing conditions can be made nationally and so that standards would 
be devised national in scope. Only national consideration of em
ployment channels, provided tltrough ;public employment offices, and 
of other factors which enter into tltIS complex problem can ade
quately approach a satisfactory solution. 

SUGGESTIONS FOR DEALING WITH LABOR DlSPLACDlENT 

Mr. GREEN. 'Among the ranks of our unemployed a large number of 
workers have lost their jobs because of technological developments. 
Additional workers will lose their jobs or will be denied jobs because 
of further increase in technology in the future. After hearing all 
testimony I know that your committee will be in a position to reach 
broad conclusions with regard to the entire problem. In this general 
statement I want to leave with you these suggestions derived from 
my presentation. 

1. More complete and detailed facts are needed, especially on em
ployment, wages, hours, labo~ costs, ~d productiVIty in order to 
enable uS to understand changmg condItions. . 

'That is what I dwelt upon a moment ago when you asked me the 
question. What we need is better statistical facilitIes SO that all the 
facts ought to be assembled and presented to Congress; to the Na
tion. It is probably similar to a physician diagnosmg the illness of 
a patient. First of all, he may not be able to lay his finger upon tlte 
cause, and it may be necessary for him to make a more scientific 
analysis, but finally he makes a diagnosis of the case, then he can 
apply tlte remedy. 

Acting Chairman KING. Mr. Green, have we not at the present 
time-and I am asking for information-many sources of statistical 
information which pretty well cover tlte field to which you refer' 
pr. I.ul1ill pf tlte Labor Department and his fine agency have done 
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most excellent work in providing statistics with regard to labor and 
costs, wages, and se;> on, and 1 know of other agenci"!l which .are 
furnishing us-.-l will not say complete and adequate mfonnation, 
but a vast amount of statistical infonnation. Of coursel 1 agree 
with you that we ought to have as nearly as complete infonnation 
ns it IS possible to obtainl dealing with thesl\ complex questions of 
waaes and hours, and so forth, to which you have just referred. 

Mr. GIu:EN. Yes; the Department under Dr. Lubin is rendering 
excellent service, it is doing fine work. 

Acting Chainnan KING. 1 didn't know that Dr. Lubin was here 
when 1 made that statemeut,. '1 just came in. 1 will not retrac~ it, 
however. . 

Mr. GREEN. We all say that, whether he is away or whether 
he is here. . 

Dr. LUBIN. TIlank you so much, Mr. Green. 
Mr. GREEN. He is doing a fine piece of work, but 1 know he will 

admit, if you will put him under examination, that his facilities are 
inadequate. Of course, we depend perhaps on the census now that 
is being taken to assemble a lot of facts that we can analyze and 
study and consider. Just as 1 remarked a while ...,"'0, Senator, here 
we have in round numbers 10,000,000 unemployed, some say more, 
but where is the department in our Government that can tell us the 
classification of these unemployed, whether there are 5,000,000 unem
ployed employables and then another grade with so many million 
of partly mcapacitated, and then perhaps a certain number of un
employed unemployables. They aren't able to go into that, they 
haven't got it yet. Don't you think if we could assemble those facts 
we could than find where each group properly belongs and how 
to treat and deal with each group separately. . 

Acting Chainnan lUNG. We ought to have that infonnation to 
make a proper distribution, if that is the proper tenn, of the unem-
ployed and unemployable, the migrants, and so on. . 

Mr. GREEN. Yes; the cause of it all, why is it, the wherefore, what 
about itf How is this economic mnchine operating! What is it 
doing here' . 

Acting Chninnan lUNG. Speaking of our physical henlth, we not 
only w8nt a henlth chart, but we want a proper lnbor chart, a graph, 
IQ tell the causes of unemployment, the causes of dislocation, and SO 
forth. 

Mr. GREEN. Second, I suggest a further shortening of the work
week ns essential to future reemployment,. because we feel that the 
renl solution .for our unemplo:yment problem is the reabsorption of 

·these unemployed back into private industry where they will be pro
ducers of wenlth and goods and will be consumers of wealth and 
goods. If the facts-.-and that is what we must deal with-show that 
we can't find work for all these people on, say, an 8-hour day, then 
we must face thnt issue courageously and make the adjustment so as 
to find them employment in private industry. 

Third, increase of our national income by $10,000,000,000 in order 
to make this reemployment in productive activity possible. A prac
tical proposnl for accomplishing this is being developed by the Aineri
can Federation of Labor. 

We are working on that and 1 hope we will be able to supply you 
with our recommendations on that in a reasonable length of time. 
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After all, it is a matter of bUy:!ng power. We must try and balance 
the facilities of production WIth our ability to consume, or raise our 
market buying power to a higher level in order to consume, these 
goods that are constantly flowing from industry. In other words, 
establish an equilibrium. What is the use of producing cheap goods 
if nobody can buy them and use them ¥ That doesn't count. 

Acting Chairman Knm. I take it that this committee will die in the 
not distant future, and if you have any suggestions along the line 
J70u have just suggested, I take the liberty of indicating you submit 
them as soon as possible to the chairman. 

Mr. GREEN. I will do that. I hope the committee doesn't die. 
Fourth, special consideration should be given to insure to produc

tive workers their share in the return from technological improve
ments. 

Fifth, exhaustive consideration to emplo~ent opportunities should 
,be given on a national basis with participation of representative 
groups. 

In conclusion, I want to express my ur~nt hope that through our 
common endeavor we shall succeed in deVIsing a truly effective, cool?
erative instrument with which we could adjust the existing economIc 
unbalance and bring our Nation back upon the upward path of eco
nomic rise. I sincerely believe that if we achieve real understanding 
of the problem and real willingness to cooperate, we can bring about 
full utilization of our wealth and full reemployment through our own 
efforts. I feel confident that the work of this committee will con
tribute much toward this end. 

I.don't know of any committee in Congress that is dealing with a 
more vital question than this one, and nobody will be able to adequately 
appraise the value of the service you are rendering society through 
this investigation. 

Acting CHAIRMAN. Thank you very much. 
Have you any question to ask, Dr. Anderson ¥ 
Dr. ANDERsoN. One or two questions. First I wonder if the com

mittee would care to ask any. 
Acting Chairman KINO. You had better get yours off first. 'f 

" 
A. F. OF L. ATTITUDE TOWAlID DISMISSAL WAOE 

Dr. ANDl!RSON. We have had testimony as to the methods used by 
various labor groups to meet technological displacement in particular 
instances; such things, for example, as the dismissal wage. Does ilie 
American Federation of Labor make much use of the dIsmissal wage 
to alleviate the effects of displacement! 

Mr. GREEN. Yes; yes, we have. We have utilized that in some of 
the relationships that have developed between members of ilie Ameri
can Federation of Labor and employers. I can't recall at the moment 
the names of some iudustries in which we have jointly worked that 
out with the employers. It has afforded relief, temporary relief at 

" least, and has helped tide the displaced worker over a serious part of 
his life. 

Dr. ANDERsoN. You look upon it, however-
Mr. GREEN (interposing). We have looked upon it with favor. 
Dr. ANDERBON. But as a temporary affairY 
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Mr. GREEN. Temporary only. 
Dr. ANDERBON. Does your unions seek to include in their contracts 

clauses dealing with technological change i 
Mr. GREEN. Well, we have; y~ in some instances. We have pro

vided in some instances for movmg these who have been displaced 
from one section of a plant into another, so that they have been ac
corded some work. We have found it possible to do that among the 
younger workers, but it is not so easy where the workers are older, say 
46 or 50 years of age. 

Dr. ANDERSON. What do you think is effective for older workers' 
Mr. GREEN. My point of .view is that we have to move up the retire-. 

ment age in order to adjust it with these economic needs. Here is an 
army of younger people coming in displacement is going on, and 
we have to work out some plan by whlch the older worker may move 
out at an earlier age SO as to afford opportunities for younger people. 

Dr. ANDERSON. Do you think, Mr. Green, that labor should have" 
share with management in the solution of these difficult problems of 
technology, the rate of introduction of technological change, and fac
tors of that sort , 

Mr. GREEN. By all means. They are a matter of joint interest and 
each one should participate in the discussion of the problem. 

Dr. ANDERBON. When you speak of shortening the workweek to 
spread employment, do you include also maintaining the weekly wage, 
or do you propose also to spread the pay i 

Mr. GREEN. Well, no good would be accomplished if you merely 
reduce the buying power. The buying power must be maintained in 
order to prevent further unemployment. We have met that question, 
however, in a realistic way. Our position is that weekly wage rates 
ought to be maintained even though the hours of labor are reduced. 
That is in order to 'maintain a balance between buying power and 
production. But there have been particular cases where wage adjust
ments have been made in order to create opportunities for a larger 
number. 

Dr. ANDERSON. Do you think spreading the work through reduction 
of hours is realistic, in the sense that it can be attained in the immedi
ate future' 

Mr. GREEN. It can be, but it will have to be done not in a revolu
tionary way, but in a progressive, practical way, so that the necessary 
adjustments can be made. Some industries are better suited to the 
change quickly, immediately; others probably would have to make 
adjustments before the change could be made. 

Acting Chairman KINo. I suppose, Mr. Green, war conditions 
abroad with their impacts and repercussions would affect our economic 
conditions, affect wages, affect industries, change the current of ~ro
d uction; some streams, so to speak, are swollen, others are diminishmg. 
That produces dislocation. We have to take into account those 
changes and can't establish a rigid ruLe now in the light of the world 
chaotIC situation. 

Mr. GREEN. The war situation is having a profound effect upon our 
economy. We :probably don't realize it fully and completely, but it is. 
I am apprehenSIve over the reaction that will come when the let-down 
period arrives, when we will be face to face with a very serious problem. 



17138 CONCENTRATION OF ECONOMlO POWER 

Acting Chairman KING. Of course, the let-down period will more 
seriously affect, perhaps, the European nations. 

Mr. GREEN. Oh, more seriously there, but--
Acting Chairman KING. I was going to say that even though it will 

affect them more seriously, it will have senous repercussions in our 
economy. 

Mr. GREEN. Probably the effect on the European nations involved in 
the war will be one of the direct causes of the serious affect here. 

Dr. ANDERSON. I don't believe your summary included any allusion 
to the youth problem, as we are learning to speak of it. I wonder if 
you will give us the viewpoint of the A. F. of L. on that. 

Mr. GREEN. Well, I think I referred to that just .. few moments 
ago. We have this youth problem, this growing army of young 
people coming in every year. Now, first of all, tJieir needs must b8 
met by broadening, perhaps, the activities of our Government just 
at the present moment. Secondly, I think we ought to move up the 
retirement age of older peo{'le. That is, we must not do that in & 
destructive way or & revolutionary way, but it ought to be a matter 
of study. Where should it be in order to take care of this army that 
is coming in ¥ We ought to give special attention to the employment 
needs of the youth of the Nation. I think we have neglected tha~ .. 
little too much and have considered merely the general aspect of 
the whole situation. 

But here would be, as I see it the older worker moving out and the 
youth coming in. That is a matter of study_ I couldn't at the mo
ment express what it should be or how it should be done but it is & 
matter for study and a problem that ought to be tackled. 

Dr. ANDERSON. The group of educators who testified this morning 
stressed the importance of vocational education and guidance for 
youth. Do you agree with that position' 

Mr. GREEN. We have consistently supported that. I think perhaps 
we pioneered in advocating vocational training and vocational edUCo.
tion. We have our committees functioning cooperating with the 
agencies of Government in the promotion of that, but after all, that 
is merely equipment. The question, the big problem, is the job.. How 
are we to find work for them, even after they are trained and ar& 

given a vocational education' That is the thing I am thinking 
about more than the other problem. As I mentioned a little while 
8.fi(O, take the glass bottle-blowing industry. Here we had an appren
tice system, a highly skilled trade. Young boys, young men, came 
in. as apprentices, just like the young high-school student entering 
college to equip himself for his life work. In comes the apprentice 
all inspired by hope and vision, and as a young man he learns his 
trade, as is provided for under our union rules. As you know, all 
these roles provide for so many apprentices. 

And suddenly, over night, a machine is invented that is substituted 
for the skilled workers and the apprentice. Out they go. There is 
the hope blurred; that is a tragedy. 

Mr. O'CoNNELL. Mr. Chairman, I don't have a question, but with 
your permission I wanted to make one very brief comment about one 
statement in Mr. Green's statement. It has to do with his statement 
about the school of thou~ht which has apparently resigned itself to 
the thought that we are m for a period of economic stagnation and 
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decline. I thought it proper for somebody on this committee to make 
a statement about it at this time, because the philosophy has been in 
some quarters attributed to some members of this committee, and I 
feel very strongly that those people have a mistaken impression, arising 
out of a misconoeption of what lS really only an unusual awareness on 
the part of some members of the committee of the unusual seriousness 
of the problem. The fact that they have discussed the problems in 
not too optimistic a way has led some people to believe they subscribe 
to the theory that nothing can be done. It seelllS to me proper to say 
that there is no member of the committee who subscribes to the philos
ophy you mention in your statement. We, with you, are inclined to 
believe that while the J,lroblems are difficult and &J,lparently becoming 
more so, there is nothing constructive about saymg nothing can be 
done about it. 

Mr. GREEN. I am glad you brought that point out, because I sa1. to 
you truthfully that I never had heard of any member of your comnnttee 
assumin£ a defeatist attitude. 

Mr. 0 CoNNELL. I understand that. 
Mr. GREEN. I wouldn't want you to think that that was made as 

applicable to anyone. I get it out among my own people. I think it is 
perhaps due to the pessimism of the people. They probably sink down 
to a low point of discouragement sometunes, but none of us, no think
ing person, can ever accept such a philosophy as that in America with 
its inexhaustible resources. 

Acting Chairman KINO. Are there any more questions! Mr. Green, 
we are very grateful to you for your message. 

Mr. GREEN. Thank you for the opportunity of coming. I hOJ.le I 
may have made a little contribution toward your study of the subject, 
and I will be glad to cooperate any time in helping you along. 

Dr. LOOIN. Mr. Green, may I say I think I am eX.l'ressing the opinion 
of the committee that we are all going to wait WIth bated breath for 
your memorandum on the $10,000,000,000, and I suggest to the chair
man that we make arrangements now to leave the record open at that 
point so that when this memorandum does come we can get it in. We 
want it badly. We will need it. 

Mr. GREEN. I have raised your hopes you see. . 
Actin,g Chairman KING. The ouly difference I have with Mr. Green 

is that It ought to be more than $10,000,000,000, and with our inex
haustible resources and our great manpower and technological skill, 
there is no reason why we should not get, with some degree of nor
mality, to a $100,000,000,000 or $110,000,000,000 productive period. 
America doesn't confess any defeatism. 

Are there any other witnesses this afternoon' 
(The witness, Mr. Green, was excused.) 
Dr. ANnEBBON. Mr. Chairman, the next witness for today is a Gov

ernment expert, Dr. J. C. Wright, Assistant Commissioner of Educa
tion, in charge of vocational education, who is speaking on the topic, 
Vocational Education and the Future of Workers Old and Young. 
Dr. Wright has not been before the committee. 

Acting Chairman KINo. Dr. Wri~ht, do you solemnly swear the tes
timony you shall give in this .hearmg shall be the truth, the whole 
truth, and nothing but the truth, SO help you God! 

Dr. WBIOBT. I do. 
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TESTIMONY OF DR. 1. C. WRIGHT, ASSISTABT C01ll14ISSIOBER FOR 
VOCATIONAL EDUCATION, Ul'lITED STATES OFFICE OF EDUCA· 
TION, W ASlIIl'lGTON, D. C. 

Acting Chairman KING. Proceed, Doctor. 
Dr. AlmERSON. What is your position with the United States Office 

of Education' 
Dr. WRlGHT. I am Assistant Commissioner for Vocational Educa

tion_ 
Dr. ANmmsoN. Your duties, then, are in the definite field we have 

been discussing, that of vocational training, guidance, placement of 
vocational trainees' 

Dr. WRlGHT. That is correct. In my division we administer the 
acts of Congress known as the Smith-HuO'hes Act, the George-Deen 
Act, and other acts relating to vocational ;aucation. 

Dr. AlmEllSON. How long have you been engaged in such work! 
Dr_ WRlGHT. I have been in education for 43 years, the last 28 of 

which have been in vocational education and the last 23 of which have 
been with the Government_ Since 1917 I have been in this present 
work, under the Smith-Hughes Act. 

Dr. AlmEllSON_ And you have published in the professional field 
of vocational education t 

Dr. WRlGHT. Yes, sir. I have published a number of books, some 
dealing with technical phases of the program and others with profes
sional phases of administration, su!?"rvision, and training. 

DF. AlmEllSON. I suggest, Dr. Wl'Ight, that you highlight your pre
pared statement as much as possible, in order to see if we couldn't 
encompass it in the hour that is before us. 

Acting Chairman KING_ Proceed 8S best you may to carry out the 
suggestion. 

Dr. WRlGHT. I will be glad to do so. 
Mr. Chairman, I beg your indulgence in the beginning to express 

my appreciation of two remarks that were made earlier in the day, 
one that was made by the chairman himself with respect to the im
portance of securing, on the part of our public schools, an apprecia
tion of the dignity of labor, the willingness and right of every man 
to work whether it be at a highly skilled job, a professional job, or a 
job of common labor, so long as it is honest work. I believe that we 
111 the school business, and the public, should give the same respect to 
the worker that we do in the more highly skilled and professional 
occupations. , 

My second comment, if you will permit, is to compliment the pre. 
vious speaker, President William Green, of the American Federation 
of Labor, on the very wholesome and helpful data which he has pre
sented to us, and which we in the field of vocational education will 
take occasion to study and digest. • 

A century ago the question of training men and women for work 
was not in any sense a national problem. Boys and girls in their early 
years were quite naturally inducted into the work of the family, both 
as regards to the upkeep of the home and the prosecution of the main 
business of the father and mother. . Practically 90 percent of the 
usefully employed population was engaged in fal'lning, lumbering, 
mining, and fishing. Manufacturing was largely a series of activities 
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which were either a part of the household routine or closely connected 
with the household. Large families of children were &SSets mther 
than liabilities, because there was neither public sentiment nor public 
law against having these children participate in such activities. 

William S. Knudsenl president of General Motors Corporation, has 
well stated the educatIOnal value of work experience, when he says 
(Trained Men, vol. XX, No. 1, 1940, p. 4, International Correspond
ence Schools): 

The pioneers were men of little education. So were the immigrants. Con~ 
sequently, there grew up a great reverence for book learning. The maD who 
made his living sitting at a desk, wearing a white collar, was looked up to and 
envied. Bis life was easy, clean, "genteel" Be seemed of a higher social class. 

From this came many good things. It provided the urge for universal edu
cation in America. It gave every American mother the ambition that her child 
should have "the highest possible educatioD.u 

But maybe we have gone a little too far in our reverence for book learnlDg; 
maybe in our concentration on that we have forgotten other things wbich are 
just 8S important. This is the knowledge of how to work with our bands. how 
to create with practical skill. 

I am not belittling education. What I am trying to say is that a person educated 
entirely through books Is ooly halt educated. There is a kind of practical knowl~ 
edge and good sense which can flow into the brain only through the use of the 
hands. 

Wbat to do about It? Well. r think all our schools should put more emphasis 
on training in manual skills, give more opportunity for the yom;agsters to teat the 
theories they learn in actual practice, let them compete with ODe another in build~ 
Ing useful things. You can tell a boy what a pump is; but it he gets a pipe, and, 
by meaDS of a cork OD a string, draws water up through that pipe, he really under
stands wbat a pump Is. 

Today, the entire scene is changed for a large part of the public. 
Even in present-day rural commumties most of the home-manufactur
ing actiVIties have disapJ?6ared, and the production formerly thus sup
plied now comes from highly concentrated and highly specialized in
dustrial concerns which are far removed from the home of the worker 
who participates. During the period of the deVelopment of this highly 
oomplicated industrial and commercial sy-stem, the ~eral tendency 
has been to depend upon the facilities still existent ID the industries 
themselves for training the workers. At the same time, large depend_ 
ence has, until recent years, been put upon foreign countries for the 
supply of skilled workers in the more generalized trades. . 

It is safe to say that at the l?resent time a very large percentage of 
all those who are working in mdustrial and commercial o<:cupations 
have received their trainmg "on the job" either by the "pIck-up" 
method, by the "show-and-tell" method through fellow workmen, 
through organized instruction carried on by the mdustry itself, or by 
some combmation of these methods. Although there are no statistics 
available that show conclusively the relative percentage of such work
el"S who have been trained through the unorganized type of training 
and the percentage trained through the organized type, it is safe to 
say that many more have been trained through the unorganized type 
than through the organized type of training. The most prevalent of 
the o!"gnn~zed type of plnnt training are the vestibule school and ap
prenticeshIp. 

THE VlrBTIBULE SCHOOL 

. Dr. WRlOHT. The vestibule school is usually operated by an indi
v!dual pl~t. Its. p}lrpose is to give novices in the shortest time pos
SIble, suffiCIent trammg to enable them to take their place at a machine 
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in an _bly line, or at a hand operation and perform skillfully 
enough to aVOId spoilage-.of machine, of raw material, or material in 
process. This type of training is suited to a narrowly specialized oper
ation which caD be taught in a. relatively brief perIOd" of time and is 
practicable only in pla.nts that use comparatively la.rge numbers of 
workers in the va.rious processes for which training is given. 

Whenever possible, operatives being trained in a vestibule school 
are paid on a piece-work basis. This means that the training is, in most 
instances, given on the workers' own time. Recent interpretations of 
the Wa.ge and Hour Administration are aimed at reversmj: this situ
ation and requiring the training to be given on company tune. 

Apprenticeship, as it developed in the European countries and as it 
existed in the ea.rly industrial da.ys in this country, practically in
sured an employer or ma.ster the services of an apprentice for many 
years after he attained his journeyma.nship. It also a.ssured the ap
prentice of employment by the master usually as long as he was a 
faithful worker and desired to remain with hiS ma.ster. 

Apprenticeship included not only instruction in the manipulative 
skills of the trade, but also in the necessary rela.ted technical instruc
tion which 50 years a.go was not extensive) but which has increased 
until, at the present time, a real craftsman ID the skilled trades is (,he 
possessor of a wide range of technical knowledge concerning tools, 
materials, mathematics, science, drawing, and so forth, basic to the 
application of the skills inherent in the trade. 

Formerly the master was also responsible for teaching the ap
prentice to use the basic tools of education, namely, reading, writing, 
a.nd 'arithmetic. Moreover, he was responsible for the social, civic, 
and religious training of the apprentice. 

With the deVelopment of the large corporation a.nd the wide sepa
ration of the actual employer from the Journeyman worker a.nd the 
apprentice, there has been an increasing narrowing down of the re
sponsibilities of the master to the present-day situation in which the 
master, as a usual thin~, feels responsible for giving the apprentice 
an opportunity to acqUIre only the manual skills connected with the 
trade. 

Recent trends in social legislation and social development have 
supplemented the increased technical requirements of the trades to 
the extent that the training of a.pr,rentices, a.t the present time, is 
quite genera.lly considered accep.tab e only when there is opportunity 
for the a.pprentice to acquire skill not only in the ma.nipulative opera
tions of the trade, but also the related technical knowledll'!. " 

Some programs of a.ppren~iceship carried on by indiVIdual com
panies include not only mampulative practices on the job but also 
classroom instruction in the related knowledge by instructors hired 
for that purpose by the ~ompany. In other instances cooperative 
relationships are set up WIth schools, usually public, a.1though some
times private, in which the related technical Imowledge is offered in 
the scliool a.t public expense. 

The inherent difficulties in apprenticeship, at the present time, are, 
in part, due to the high degree of division of labor and consequent 
specialization, a.nd, in part, due to the general restiveness of the 
American workman and the lack of close employer-employee sym
pathy and coordination. 
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In many instances, an apprentice is taken on with the under

standing that he will he given an opportunity to acquire the skills 
necessary in the various operations and different classes of work 01 
the whole trade. . 

The economics of production are such, however, that in order that 
the employer may get a. return on the apprentice commensurate with 
the wage he has to pay, he breaks him in on a single operation or a 
narrow range of operations of the trade; makes him, in a compara' 
tively short time, actually productivet then keeps him On this narrow 
range of operations because he is proauctive. In'other instances, the 
apprentice is used as a helper to save the time of the more highly 
paid journeyman. In either instance, the apprentice fails to acquire 
the basic skills necessary in the whole range of operations in the 
d jfferent branches of the trade. 

The Federal Committee on Apprenticeship is promoting the idea 
of a written indenture which will contain a list of the operations 
to be taught the apprentice and the class of work he is to be taught 
to do. For the purpose of 'securing confonnity to the agreement1 local advisory committees will be expected to supervise the work of 
the apprentice to the extent of seeine: that he gets the all-around 
training that is specified in the indenture. The obvious wayt0 
overcome the handicap which tends to make the employer use the 
apprentice either as a "fetch and carry" man for the Journeyman 
or as a specialized operator, is to see that the apprentice, before he 
is put on as an apprentice or during the initial steps of his aPl?ren
ticeship, has an opportunity, through organized mstruction either 
in a compan'l school or in a public school, to be taught the basic 
operations 0 the various branches of the trade. This is considered 
to be the legitimate function of what is known as the "all-day school." 
So far as the related technical instruction is- concerned, It is now 
quite generally recognized that this is to be given in the school. 
This instruction may he designated preapprentlce training. 

The Federal Committee on .Apprenticeship advocates and requires, 
for an approved apprenticeship program, that arrangements be made 
to provide for at least 144 hours of instruction per year in related 
subjects for each apprentice. . 

The foregoing refates very largely to organized programs of ap
prenticeship. By far the greater number of persons who have gone 
mto a shop as novices and have later become journeyman have become 
so not through organized training but through a program of un
organized training which usually consists of a period of service as 
a helper plus a period of service as a "two-thirder and improver," 
or a job with some similar tenninololP" whicll means a stage between 
that of helper and journeyman and the stage where the learner is 
allowed to use the tools and machines of the craft under the super
vision of a recognized journeyman. The labor unions by and large 
are securing the discontinuance of the. helper as a recognized worker, 
presumably with the hope that, with the disappearance of the helper 
and the appearance of common labor to do the fetch-and-carry work 
for the journeyman, it will be possible to organize and build up a 
system of apprenticeship. 
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PRIVATE SOHOOLS 

. Dr. WBIGHT. Private schools are of two kinds. The endowed 
schools are the result of the interest of some individual in the problem 
of training for the skilled trades. The individual usually provides 
a building and sometimes provides an endowment which will, in part, 
support the program of training. In a few instances, these schools 
have maintamed the original purpose of training of a trade type. 
In many other instances, however, these schoolS have aspired to 
what they considered to be higher levels of operation and have 
become technical institutions, junior colleges, and colleges of engi
neering. For the most part, these schools have been pioneers in the 
field and have done much to arouse interest in training for the 
skilled trades and have tried out various methods of teaching and 
types of equipment. So far as the numbers trained in these schools 
is concerned, they have been and are negligible. By far the greater 
number of private schools are the ones which have been and are being 
operated for profit. In quality these range from some of the best 
trade training in the country to those which are nothing more or 
less than a racket. We have no means of knowing the numbel'S 
enrolled, but, on the basis of experience of those schools which must 
be certified by State departments of education before they are allowed 
to operate, we know that the numbers l'!lJl up into the hundreds of 
thousands and that the money paid to them runs up into millions of 
dollars. 

These are the schools of air conditionin~'.,:;frigeration, Diesel engine 
operation, auto mechanics, airple.ne mec . cs, radio mechanics and 
numerous others. This type of schoolllourishes in the heyday df the 
development of an industry. They make all kinds of promises and, 
all too frequently, fulfill none of them. 

In this connection, it might be pointed out that the correspondence 
schools of this country are also connected with the program of training 
for and in the skilled trades, though, as a usual thing, they do not offer 
instruction in the manipulative operations and usuall ydo not pretend, 
at least in the correspondence part oftheir program, to teach manpiula
tive skills. 

PUBLIC SCHOOLS 

Dr. WBlG~T. During the past 20 years, there has been a remarkable 
development in the field of tra~ for and in the vocations connected 
with industry, agriculture, and business, particularly the distributive 
occupations. I Will not t&:ke the time.to rehearse all of the aspects of 
tllls program except to pomt out the Importance of the all-day trade 
preparatory industrial school in its relation to the development of a 
sound apprentice-tra~ ~gram which will fit in ~th modem in
dustrial and economic conditions and, at the same mme, afford real 
apprenticeship. And second, to point out the importsnce of the so
called diversified oocupatioJ!S pro~m as a supplement to an appren
tice-training I?rogram, partie:ularly insof~r as it re1atee. to oppo~i
ties for traUllllg for the skilled trades m the smaller commurutles 
which could not of themselves afford to support a day trade-prepara
tory school, and for whom there is no free instruction offered in a 
State or regional school of the.trad~-preparatory type. The first ex
hibit is a description of the diversified occupatIons program as pre-
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pared by a member of the trade and industrial education staff of the 
United States Office of Education. 

(The document referred to was marked "Exhibit No. 2719" and is 
included in the appendix on pp. 17486-17488.) 

Dr. WRIGHT. In connection with the Federal-State aided pro!ITllIll 
of vocational education, there are a number of facts which migtt be 
pointed out: 

1. The present agricultural education program makes use of the 
home opportunities for education and ties up the school instructiOll 
with a series of home projects carried on by the hoy on the home farm 
but under the joint supervision of the teacher and the parent. This 
and the home economIcs program of a similar nature is one of the 
noteworthy attempts to preserve educational oPJ?Ortunity that still 
exists in the home and on the farm. (See "Exhibits Nos. 2720 and 
2721" for statistics on these programs.) 

2. The trade and industrIal education program was apparently not 
designed by Congress to afford opportunities for training of .. 
trade-preparatory type except for those occupations which require a 
relatively long period of training. The requirements are that the 
!clIool shall be in session at least 9 months of t,he year and 30 hours 
a week, and that the instruction should be for those who are l:brar
ing to enter upon a trade and industrial pursuit. (See" ibits 
Nos. 2720 and 2721" for statistics on these programs.) 

3. The trade and industrial education enrollment in part-time and 
evening schools is nearly twice that of the all-day preparatory school, 
which means that the :Federal-State aided program reaches mOre 
workers already employed in the trades than it does those who are 
preparing to enter upon a trade. It is quite probable that one reason 
for this IS a recognItion on the part of workers of the necessity of 
keeping abreast of the tinIe during an era of .unprecedented techno
lOgIcal development. This will be discussed again under another 
palt of this testinIony. 

4. It should be remembered that the country, as a whole, has not 
as yet accepted the philosophy tllat education at I?ublic expense 
should be available for adults. One of the first activitIes to be elinIi
nated by a community in a period of economic stress is schools and 
classes designed prinIarily for adults. Comparatively few of the 
communities of the country maintain educatIonal programs aimed 
prinIarily to meet the needs of adults. 

(The documents referred to were marked "Exhibits Nos. 2720 
and 2721" and are included in the appendix on pp. 17489-17492.) 

Dr. WRIGHT. It is assumed that the terms "retraining" and "re
habilitation" os used in this testinIony, apply onl;y to persons who 
have work;;.). successfully at some occupation and, m some instances, 
are still working successfully at an occupation, but in otller instances, 
have been forcoo to leave the occupation and must be rehabilitated 
IUId retrained for some other occupation. 

There are a number of factors which enter into the possibilities of 
retraining and relIabilitation and that modify the methods used in . 
retraining. In general, it may be said that the factors which bring 
about conditions which make retraining necessary are the age or 
J>hysical condition of the individual, and the teclmological changes 
that have occurred, are occurring, or probably will occur in the 
occupation in whicll the person is engaged or has been engaged. In 

124491-U-pt. 80---81 
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general, it may be said that retraining has to do with two groups of 
workers-those wro are stilI' employed and those who are unem
ployed. 

RETRAINING FOR THE EMPLOYED AND UNElIn'LOYED 

Dr. WRIGHT. The old saying,"An ounce of prevention is better than 
a pound of cure," applies ID this situation. If we can foresee the sit
uation of the future and take steps to help an individual, put him in a 
position that will enable him to avoid unemployment, we have done 
much more for him and at less cost than would be the case if we 
waited until he became unemployed and then tried to retrain or reha
bilitate him for reemployment. 

Depending upon the type of work at which a man is engaged, we can 
foresee to some extent the age at which he will probably become un
employed even if the coml?any for which he works stays in business 
and considers his work .satIsfactory. Whether or not it is a matter of 
public knowledge, it is certain that some concerns try to avoid retain
mg the services of an employee beyond a certain age. In some types 
of occupations it is impossible for a. worker to contmue beyond a cer
tain &ge, for such reasons as pa.rtiaIly disabling a.ccidents, failing eye
sight, loss of fine muscular control, and numerous other causes associ
ated with occupational hazards and age. In some occupations, tech
nological chan~es come a.bout which make the position unnece,ssary and 
it ceases to exIst. Some workers engaged in piecework are certain to 
have their earnings decrease when they reach a. certain age. With this 
type.of individual it might be possible to get him established in a small 
place where he could supplement his industrial income with a .small 
contribution to the larder of the fanilly from a IR'!den and chickens. 

It is possible for some of these workers to build up a small business 
on the outside\ either with a service station, a roadside standl a paper 
and magazine business, or other small entrepreneur undertakings. In 
the case of technological changes as they appear on the horizon, it is 
possible to offer courses of instruction in evening $Chools which will 

. enable the worker engaged in one occupation either to supplement his 
skill in that occupation or change to a cIOS!lI:r. related occupation. Ex
amples: The steam engineer who can readily become a Diesel engi
neer, or even the operator of an electric engme. The pressman who 
has had experience on the cylinder press to be trained to run a high
speed automatic press or J?laten press in connection with which it 
would be unnecessary for hIm to lift the heavy forms that are used on 
the cylinder presses. The watchmaker or watch rel?airer, because of 
failing eyesignt or muscular control, may become an InStrument maker 
or instrument repairman, or even a. radio repairman. The plumber 
or the sheet-metal worker who learns to use a welding torch or arc. 
The telegrapher who becomes a radio opera.tor. Every employer 
knows that, other thing.s being equal, it is better to retrain an employee 
than it is to fire him and take on a new employee. Particularly is 
.this true if the company has an indemnity company policy, and if the 
job which the em'ployee holds is governed by this policy. 

The steam engmeer on the railroad who learns how to operate the 
Diesel engine knows the policies of the coffi,Pany, knows the personnel, 
knows the I?rocedures, knows the road, and ID all respects is everything 
that is signIfied by the term "trusted employee." It IS more economical 

" 
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to capitalize these assets rather than to teach all of these things to a 
new man, however competent he might become as a Diesel-engine oper
ator. In other words, retraining of employees to remain in the service 
of an employer reduces the cost of labor turn-over and conserves the 
wages and the morale of the employee who otherwise might be forced 
into the ranks of the unemployed. 

Training costs increase with the amount of training to be given to an 
employee. It is, therefore, general practice in good adjustment pro
grams to attempt in any retraining to salvage all of the fine old skills 
and knowledge which can function m a new type of employment. When 
retraining is to be given, it is also the usual practice to find a new job 
which is as closely related as possible to the job formerly held by the 
trainee. The general morale of any company is strengthened by the 
knowledge among the employees that it is the policy of the company 
to meet the demands arising through technolo~lCal changes, and to re
train those already employed ratber than to fire them and hire others 
who have the new skills or knowledge required. 

The evening-school program should be built, to a large extent, upon 
newly developed and developing requirements of industry in the way 
of new skills and additional knowledge. 

Much of what is said about the economy of retraining the employed 
may be applied to retraining of the unemployed. It has often been said 
that retraming of the unemployed will not in any sense reduce unem
ployment because the retraming of an unemployed man makes him 
ready to take the place of an employed 11I8n. This is not entirely true 
because, when the unemployed man is retrained to start a small business 
of his own or to render personal services which are ordinarily per
formed by the individual himself, there is no replacement of an em
ployed person. The older employee, who is retained to operate a news, 
candy and general notion stand does not necessarily replace someone 
else who is already operating such a stand. It may be said that the busi
ness he gets will be taken away from some other entrepreneur who is 
already operating. On the other hand, experience shows that increas· 
ing the number of salesmen does not necessarily mean merely increas
ing the amount of business taken away from some other manufacturer. 
It ~uently ~e~s increa~ing the numb~r of persons who purch~e 
certam commodlhe,. Certamly the rendermg of personal servICe which 
ordinarily is performed by the individual himself is not displacing 
another worker. 

Although it may not exactly be called retraining, consideration should 
be given to the offering of opportunities for tbose who are unemployed 
to keep up their.Jevel of competence during the period of unemploy
ment; opportumty for the stenogral,'her to keep up on shorthand 
speed, for the concert singer to keep' m voice," and for the machinist 
to maintain skills formerly used, to brush up on skills not so fre
quently used, or even to acquire new skills. 

In the present industrial condition, many skilled mechanics have 
found themselves forced into positions of specialization on the job in 
which they bave little opportunity to use more than a narrow range of 
the skills belonging to the old trade. Before these skills disappear en
tirely, it would appear to be economical to exercise these skills with a 
view to extending opportunities for employment. 

At this point it should be recalled that the number of persons engaged 
in industry, who are not working at skilled occupations but rather at 
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semiskilled or unskilled occupations, is probably at least twice the num
ber engaged in skilled occupations. In this testimony no attempt will 
be made -to discuss whether more or fewer private schools should be 
encouraged. The testimony will deal entirely with the need for and 
methods of establishment of a larger publiCly supported vocational 
education program. 

THE NEED FOR A LARGER VOCATIONAL PROOR.A..H 

Dr. WBIGHT. There are about 6,000,000 young persons enrolled in 
public 4-year secondary schools at the present time, of whom slightly 
more than a million are graduated annually. From 30 percent to 35 

r.ercent, or more than 300,000, of these bigh-school graduates enter col
eges or other post-secondary schools. Yet the major portion of the 

secondary-school programs is built upon and consists mainly of sub
jects aimed at meeting college-entrance requirements. There are those 
who would say that an increase in the vocational-school facilities would 
offer these young persons a better opportunity to prepare themselves 
for their future occupations than does the present academic college
preparatory course. This is probably true, but an increase in the pres
ent vocational-school facilities with the retention of the present aims of 
the day vocational school would not be a complete solution of the prob 
lem because the present-day school facilities aim to prepare young per
sons for advantageous entrance into the skilled occupations only. 

It is a generRlly accepted fact among those ~erienced in the 
field of vocational educatio~ that traiuing for a skilled trade is not 
the best oPl?ortunity that could be offered to the young person who 
eventually IS to find himself engaged in unskilled or semiskilled 
work. On the basis of actual experIence, no one at the present time 
can say what the best training would be for this great group that 
probably will be earning a living in the semiskilled and unskilled 
occupatIOns, but it is perfectly safe to say that there is some educa
tion on the secondar;y level that would be more satisfactory than 
either the present umt trade courses of the day trade-preparatory 
vocational school or the academic college-preparatory course. 

The question may be raised as to whether or not it is possible to 
increase the number of young persons who will be prepared to enter 
skilled trades, and the answer to this is to look into the present field 
of occupations and we discover that not more than 20 percent of all 
the persons who are gainfully occupied are employed in occupations 
which require training beyond high school, at any rate that require 
professional training of a college level. That approximately 25 per
cent of the persons already gainfully employed are employed in 
skilled occupations, including the skilled occupations in business and 
skilled occupations in industry. 

The differentiation made here between professional occupations 
and skilled occupations is that professional occupations require uni
versity, collegiate, or technical preparation of from 3 to 8 "\'ears 
beyond high school. A ~led occupation is one in which, to suCceed, 
it is necessary to have eIther on the job or in school, or through 8 
combination of on-the-job and in-school training, 2 to 4, or more 
years of combined school an!I work training. 

The question naturally arIseS: How is it to be decided which indi
vidual Shall take the college-preparatory course, which shall take 



CONCEloo"TRATION OF ECONOMIC POWER 17149 

the courses leading to the skilled trades, and which shall talre the 
more general co~rses that ai.Jn to prep~re f'.'r emf.loyment in occu
pations, the specific preparation for whic.h :will be arg-:ly learned on 
the job! The best aVIU?ableanswer to this IS that a J!6nod of gene~ 
education of an extensive type be offered to all pupils at the be"am
ning of the secondary school period, and that all pupils continue in 
this general education program until they have demonstrated that 
they are qualified, through aptitudes, interests, abilities, and desires, 
to branch off either into special fields leading to professional work 
or into special fields leading to skilled occupations. The extent to 
which this general course for all pupils should penIDt of emJilhasis in 
any direction would depend upon a number of factors which need 
not here be discusged. The ftindlUUental idea of this period would 
be discovering, or rather helping the individual to discover, the 
kinds of instruction best suited to him as an individual, taking into 
considerat.ion his past experiences, present assets, and future oppor
tunities. His instruction should function as a springboard from which 
he may mak ... up his mind as to the occupation he wishes to follow. 

The probabilities are that, in view of the economie and occupa
tional situation, about 20 to 25 percent of the pupils should find 
themselves in the colle~ preparatory COurs6

1 
about 10 to 25 percent 

in courses aiming at the skilled trades, ana at least 50 percent in 
the more general type of secondary education. 

We are concerned here primarily with the 10 to 25 percent aiming 
at the skilled trades and the phases of the work for the 50, or more, 
percent that look toward general occupational competency. From 
the sheer standpoint of numbers, there is at the present time far too 
small a number enrolled in the vocational courses looking toward 
the skilled trades. In the Federal-State aided program at the pres
ent timel there are about 200,000 pupils enrolled in day trade-prep
aratory mdustrial schools, and about 250,000 in the all-day agricul
tural schools. Of this latter number, certainly fewer than one-half 
expect to be en~ in or will be engaged in wage-earning occupa
tions other thail 'larminl; (entrepreneur), so that it is safe to say 
that not over 5 percent 01 all the pupils enrolled in secondary schools 
are enrolled in federally aided vocational courses other than home 
economics. Even if we were to make a liberal interpretation of what 
might be c.alled. "vocational ~mmercial courses" looking toward em
ployment m skilled occupatlOns\ less than 10 percent of the pupils 
now enrolled in secondary schoolS are enrolled in vocational courses 
aimed toward the skilled occupations. 

This means that perhaps 350,000 of the 6,000,000 high school en
rollees go to college or other post-<leCOndary schools, and perhaps 
600,000 are trained to enter the highly skilled trades and commer
cial pursuits-a total of less than one million, or, roughly, 15 per
cent of the total high school enrollment. This leaves 85 percent who 
!"8\"e hig!> school before graduation or who receive a general academ
lC education of a type that ma~ be described as a more or less modi
fied college-preparatory trainmg. but without specific vocational 
value. 

What has been said und"r "Economic Potentialities of Vocational 
&~~iuing" ~akes it evid"nt that the I!resent facilities in extension 
trammg, available to those employed m wa"ae-rning pursuits, is 
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pitifully meager. There were about 49,000,000 "gainfully occupied" 
persons at the 1930 census, and our evening and part-time extension 
training program reaches about 1,000,000 of these, counting in fann
ers and homemakers who comprise about one· half of the number 
reached through the evening and part-time extension courses. 

If we are to stabilize employment which has come about through 
technological changes, our greatest hope is in the evening and part
time trade extension school. Whether these extension opportunities 
be offered by the public schools, by the Y. M. C. A.'s, Y. M. H. A.'s, 
Knights of Columbus, churches, or private agencies) it is apparent 
that the public program must be extended beyond me confuies of a 
few larger urban centers, and it must have much more diversified 
offerings than does the evening school of the present. The general 
public must be converted to the idea that educational opportunities 
for .adults are as much a part of the public program as are educa
tional opportunities for youth. 

It should be noted that the statistics here quoted are for high 
schools over the country, large and small. They must be discounted 
by the fact that we continue to ·conduct many small secondary schools 
with enrollments of from 10 to 100. Of the Nation's 23,000 high 
schools, 50 percent have enrollments of fewer than 125 pupils; 75 
percent enroll fewer than 250 students. Thus, three-fourths of sec
ondary schools have little possibility for vocational training other 
than in agriculture and home economics. 

These data on size of high schools must be distinguished from the 
proportions of the total secondary school po)?ulation who attend small 
schools. The 1930 census showed 95 citles with populations of 
100,000 or more, or 31 percent of the total population. There were 
also 284 cities with populations of from 25,000 to 100,000. Both 
classes of cities thus comprise more than 40 percent of the total 
population. It is clear that approximately 100 cities should be able 
to provide complete and highly diversified vocational programs, and 
that an additional 300 cities should be able to maintain limited voca
tional programs of a high order of effectiveness. There remains more 
than 50 percent of the total population resident in communities of 
fewer than 25,000 inhabitants, of which perhar.s 45 percent are rural 
in the sense of less than 2,500 population. 'Un ess large-unit (county, 
region, or State) vocational training institutions are set up under 
State-planning and State-Federal support, at least half of our high 
.chool youth can receive no fonnal vocational preparation other than 
that in agriculture and home economics. It is also clear that diversi
fied occupations programs in trade and industrial anll in distributive 
occupations offer about the only solution for vocaj;ional education 
in medium-sized communities. 

HOW A LAIlOER VOOATIONAL PROGRAM SHOULD BE lII!TABLIIIHFD 

Dr. WRIGHT. 1. Apprenticeship should be made a major activity of 
industry through and with the support of Federal and State Govern
ments. Preparation for appre!'t~ceship in preparatory courses should 
be recognized as a part of a trammg program. Through the develop
ment of such programs as the diversified occupations program and 
the establishment of State, regional, and county schools, opportu-
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nities for such preparation as well as for extension tr!,-ining oppor
tunities for those already employed should be made available to every 
section of the country. 

2. The secondary school, as its main objective, should direct its 
education to the preparation of young people for citizenship, economic 
competency, physieal well-being soci8.l integration, and the fullness of 
living. This will mean new subject matter, new objectives, changed 
administrative policies, and, above all, a new attitude on the part of the 
general public toward the secondary school as the stabilizing influence 
of the country. It also means a secondary place for the college pre
paratory academic course in its highly specialized role of preparation 
for college. It will mean an adaptation of buildings, through suiting 
new building programs to new purposes, and reconstruction of present 
buildings and equipment to meet new needs. It will mean specific 
education on the part of the secondary school as to the placement and 
follow-up of students either graduatmg or leaving the school before 
graduation. To the extent that the school modifies its practices in the 
light of what happens to its pupils after leaving school, it will 00 
successful. 

3. Teacher-training institutions will need to adopt a new philosophy, 
new points of emphasi>i, and new methods of procedure to meet the 
changed conception of this type of secondary school. 

INDUSTRIAL TRAINING 

Dr. KREPs. I notice in your first recommendation you say, "Appren
ticeship should be made a major activity of the industry through and 
with the support of Federal and State governments. Preparation 
for apprenticeship in preparatory courses should be recognized as a 
part of a training program." 

(Mr. O'Connell took the chair.) 
1>r. KREPs. Would you like to elaborate for us just how the Federal 

and State Governments' support would be given to an apprenticeship 
program; in what industries you would establiSh it; in what centers 
:l:0u would establish it! You have been working with this for a long 
time. 

Dr. WRIGHT. I would establish apprenticeship in practically every 
skilled trade and occupation, many of which are not called trades; they 
are sometimes called occupations. 

Take, for example, thl' program to which one speaker referred this 
mornin~, that is put on in the Canal Zone. I happen to have; been 
called down there 4 years ago to make a survey and to recommend a. 
program. There we recommended apprenticeship for those occupa
tions that have heretofore been common to apprenticeship, such as 
machinist, carpenter, and patternmaker, but we also extended the same 
principles, ouly under the title of "learnership," to those occupations 
m the commissary that are commonly known as salesman, buyers stock
men, and so forth, where a considerable knowledge, technical \,";;owl
ed/!6, perhaps, and a certain amount of skill is necessary. 

Dr. Kru:Ps. Did you establish those in schools, or in the industrial 
plants' 

Dr. WRIOHT. In the Canal Zone the industry is conducted entirely 
by the United States Government. The commIssaries are operated bv 
the Governml'Dt. The largest maintenance-repair plant is operatl';l 
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by the Government, but on a basis about the same as it would be if 
it were private industry. . 

Dr. Kru!Ps. Then, returning to the mainland, would you establish 
schools in industrial plants in various industrial centers, or would you 
establish--

Dr. WHIGHT (interposmg). The plan that is carried on in the Canal 
Zone provides that the apprentices are put to work by industry, but 
the school gives the related instrnction. In that particular instance 
all the apprentices and learners were to be ~aduates of the hlgh school, 
and the related instruction was carried on ill connection with what they 
called their junior college. 

Dr. Kru!Ps. This would not be a substitute at all for the small-indus
try training programs that are necessary to train a semiskilled worker 
in 30 days or 60 days' 

Dr. WHIGHT. No, sir. It is generally recognized that occupations 
whlch can be learned in a matter of months are hardly apprenticeable. 
Perhaps 1 or 2 years' length is about the minimum for which appren
tices should be taken on. 

Dr. ANDERSON. Dr. Wright, in an apprentice course of this kind, are 
you confining your effort only to those occupations which require that 
long a period of time, or have you devised ways of making a vocational 
training effective even for those persons who are going into a variety 
of semiskilled occupations' 

Dr. WHIGHT. The present program as operated by the Federal Com
mittee on Apprenticeshlp is one caIling for, I believe, the minimum of 
2,000 hours. That effectually sets up about a 2-year program. I do 
not believe that a formal apprenticeship ought to be set up for occu
pations whlch require only a few months for training. 

Dr. ANDERSON. Mr. Green said something about the traditional 
set-up in the A. F. of L. which provided a certain number of appren
tices ~r master. Is it true, as we heard, that the apprenticeshlp sys
tem IS being broken down, and that some fublic agency such as the 
school must take over the training of masters 

Dr. WHIGHT. Apprenticeship as it existed 100 years or even 50 years 
ago has almost disappeared. At that time the apprentice was inden
tured to a master workman. The master had time while working to 
stop and instruct the appl'f'ntice. He was oftentimes responsible for 
the apprentice in the matters of education, matters of almost loco 
parentis. 

Today master workmen do not have time to stop and instruct an 
apprentice. Modern methods of production call for high speed . 

• Therefore, we have had to develop a new type of apprenticeship, one 
where the related instruction that the old master used to give on the 
job is now taught in the school, and where the apprentice gets bis train
ID/!, on the job. 

Dr. ANDElISON. In certain localities where I have noticed vocational 
training in progress, I have found some resentment on the part of 
craftsmen-for example, amon~ electrical or other building trades
men-against the schools entermg thls field. Is that characteristic 
or exceptional' 

. Dr. WHIGIrr. Labor has consistently objected to any attempt to train 
"more people for an occupation than there were opportunities for em
I ployment. In other words. I imagine, and I myself would agree with 
this statement, I think lobor would-.md I differ with one of the 
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speakers this morning--:-that the training should precede the oppor
tunity for work. I thmk that it should be fairly well known that there 
is an opportunity for employment and that there are jobs before we 
set up a training program,and that there should be some definite rela
tionship between the number trained and the opportunities for work. 
That enables us to make the training more specific. 

Dr. KREPs. Would you care to elaborate on that just a moment-
Dr. WRIGHT (interposing). If you will permit me, just a moment-
Dr. KREPs. Because opportunities for work are obviously not a 

fixed quantity. 
Dr. WRIGHT. If you will excuse me, I should like to finish my answer 

to his question. 
The manner in which the relation between opportunities for work 

and the training l?rovided are brought into balance is through the use 
of advisory cOlIlllllttees, joint advisory committees, representative com
mittees made up of labor, employers, and representatives of the schools. 
These committees are for the most ;part local, although there are State 
and national committees that adVise in a general way. During this 
past year there were 1,343 of these committees in active operation. 

These committees settle such questions. In addition, there are 
committees that are locally responsible for the indentureship of these 
apprentices under the Federal Committee on Apprenticeships Plan. 

Dr. KREPs. Economic oPJ.>ortunities in any occupation cannot be 
forecast at a given time With any great degree of accuracy. You 
(,an never say that the opportunitIes now existing are the oruy ones 
that will exist in the future. Moreover, the numoer of opportunities 
that exist depends upon the price. It is quite conceivable that if 
you have increased the number in any skilled craft a great deal, that 
service will be available at a lower price. The demand for such 
services would be considerably expanded, for"·construction workers, 
or machinists you mentioned. Isn't it conceivable that a large in
crease in the number of machinists might decrease their hourly wage, 
but increase their annual income, and particularl{.' the opportunities 
for machinistsY Thereforel when you say we won t train people until 
we see opportunities, you have the cart before the horse. 

Dr. ANDERSON. Let me add this one point because Dr. Kreps wasn't 
bere this morning. That was precisely the thesis that Dr. Clark 
advanced this morning and caused considerable stir in the com
mittee. When you said that you had some difference of opinion, it 
was on that very point, was it not, Mr. WrightY ApI?arently there 
.. re two very definite schools of thought on t1lis subject, one that 
workers shouldn't be trained for jobs that are not available, the 
other that the field should be looked over to find the places where 
occupational returns are high. Therefore, since these are scarcity 
fieldS, new workers are shoved into them because the returns there 
are disproportionately high. 

Mr. PIKE. May I make one observation at that point Y During 
the lunch hour I was reading the proceedings of the New England 
Council last week in New Haven, and the heail. of one manufacturing' 
company making, incidentally, precision tools l in talking to other 
manufacturers, said that he had been forced by the lack of fully 
trained mechanics, machinists, and inferred that it was due perhaps 
to the apprentice policy of only training men when there were jobs 
available, restrict, as it came to be, over a period of years by the 
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natural eagerness of that particular labor group to protect itself so 
that it dried up the supply, so when extra orders came he could not 
~et trained mechanics, and he stated very flatly that now he was mak
mg better tools than ever without the trained mechanic or machinist 
in the old sense in his factory_ Hc didn't have enough employment 
of that sort left to keep one trained toolmaker in his shop, he sent that 
work out. A few years ago he wouldn't have thought of putting 
anybody but a trained machinist or mechanic, a highly skilled work
man, on any r.recision job in the shop. Now he is through with them 
and he doesn t need them any more. 

That struck me, coming right after Dr. Clark had spoken, as being 
sort of first-hand evidence on the point favoring him. 

During this particular meeting several other people in the same 
line of manufacture gave similar stories, that due to the lack of 
skilled people available they had split their work up in such a way 
that the average training period now necessary was not over 200 to 
250 hours before a man could do any job in the shop, but he Was in 
no sense a skilled man except on that particular thing. I thought it 
was evidence bearing directly on that point. 

Dr_ ANDEBSON. This is perhaps the most crucial and controversial 
aspect of the topic of vocational training and placement. Because 
you are the head of a large enterprise that develops practical policies 
for the expenditure of Federal and other funds, we should like to 
have your opinion in the matter. 

Dr. WRIGHT. Mr_ Chairman, I am an administrator, I am not an 
economist, and therefore perhaps I should not take issue with those 
who 'are experts in that line. I differ with the statement to which you 
refer, if I correctly understood the speaker, that he would train people 
for jobs at tl,e top without regard to the number of jobs that would 
be available, if that be a fairly correct statement of the problem. My 
reasons for differing with him are these: That vocational education 
at the best is more expensive than other forms of education, because 
unless the pupil has selected an occupation for which he wishes to be 
trained within reasonable limits I know of no way by which we can 
organize the instruction so that it will function in his occupation, in 
his future, as vocational training. Fur,hermore, unless we have a 
teacher who is occupationally competent, a master of the trade, and 
who has in addition been trained to teach, we have a very _inefficient 
set-up. 

OCCUPATIONAL TRAINING IN PUBLIC SCHOOLS 

Dr. WRIGHT. We have throughout the country, as you all know, 
schools in manual training, industrial arts, industr.al education. 
They are very essential parts of our public-school system, but they are 
not vocational. They may have in the shop the identical tools in the 
wa)' of lailie equipment, machine-tool equipment, which would be 
used by anoilier teacher with anoilier group of pupils to teach the 
machinist trade, but the subject matter will be enbrely different in 
many respects, the time given to it will be different, and the objective 
or the purpose for which ilie pupil takes it is different. It seldom in
ducts a boy into the occupation. I think it is a waste of the public's 
money, I think it is a waste of the pupil's time, and otherwise undesir-
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able economically to attempt to train too many people for the higher 
jobs and then let them percolate below. 

My own view is that we need to select certain unit trades for what 
we call the day school, trades that can be analyzed to determine what 
subject matter should be taught, for which we can find a competent 
occupational teacher, and put him in charge of pupils who have been 
properly advised in the way of a guidance-testing program, and who 
of their own volition have chosen this occupation and want training 
in it. We should then give them the best training we can. 

The best training that we can give under those conditions never 
tnkes place out of an apprenticeship, because it is impossible to dupli
cate in the schoolroom the conditions under which an apprentice has 
to work on the job. The matter of human relations, work with fellow 
men, spoilage of material, the calling down that he gets from the boss, 
and whatnot, are conditions that are foreign to the classroom, and we 

. can't give him enough productive work, enough training for speed, to 
keep up with his fellow men as a journeyman. We in the vocational 
field admit and agree and believe that for the youngster in the second
ary school the vocational school is never a supplement for full appren
ticeship, but it is It school that advances him on his apprenticeship and 
makes llim employable. 

Then before leaving the top they must come to the other type of 
school. There were a little more than 2,000,000 enrolled in all the 
vocational schools during the last fiscal year under what we call the 
Federal-aid program. Of the 2,000,000, something over 1,100,000, or 
considerably more than 50 percent, are enrolled in the evening and 
part-time schools. They are not the youngsters who haven't yet got a 
job; they have a job; some of them may be temporarily out of a job 
due to these changing conditions, but they are workers and they are 
coming back to the school in the evening or in the daytime, even as a 
part of their working time, to secure a training and education which 
will enable them to progress and get ahead on their I' ob. 

I believe that that program which is for the emp oyed people is of 
much greater importance vocationally than the other one, because they 
alread)' have a job

j 
it isn't a qnestion of employment, but it is a question 

of givm~ them he p which will enable them to keep their job or to get 
a better Job. Have I answered your question' 

Dr. KREPs. Let me see of I accurately get the picture you are trying 
to draw. I take it that yon feel that the group at the top, the mana
geriall!'ronp, cannot be trained! 

Dr. 'VRIGHT. What do yon mean by the managerial group! 
Dr. KREPs. That group which you find in any large corporation 

which we call the executive' group. 
Dr. WRIGHT. Yes; I do believe that they can be given training. As 

a matter of fact, 20 years ago, or 19 years ago, I put on such a program 
myself at Big Stone Gap, Va., for the Stonega Coke & Coal Co. In 
one group whicl1 I had for 3 weeks f'lr 3 hours a day were the general 
manager}. his engineers, and some of his superintendents, 11 of them. 
In the anernoon for 3% honrs for 3 weeks I had a group of foremen, 
but I was not giving them training in the job of minmg coal. It was a 
confe!,,!nce on what we called foremanship, and the first group in the 
mormng were merely brought together for the purpose of acquainting 
them With the program that was being put on in the afternoon for their 
general foremen in the principles of managing men. 
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Dr. KREps. If I understand you correctly, then, they could be trained 
in special schools in industry ·or special graduate schools of instruc
tionol'--

Dr. WRlGHT (interJlosing;). It is on-the-job training, or training 
given in connection WIth theIr employment. 

Dr. KREPS. You don't think we need to wait for an opportunity 
there. We can train as many as we like and hope we can reduce the 
compensation and get an increase in the supply of managerial talent 
in the country! 

Dr. WRlGHT. With the exception of the engineers in this group, 3 or 
4 engineers, the rest were all men who had been promoted to positions 
of superintendent from the ranks. I learned last Saturday night when 
I went down to their graduating exercises that one of the men who 
drove me from one camp to another who was a mine foreman, is now 
the sUk:;!tendent in a large colliery. Another is general manager. 

Dr. s. Let me ask you another question. As I get it, the group. 
at the bottom, the common laborer, semiskilled laborer, labor that ca.n 
learn its occu,Pa.tion in 15 to 30 days, have nothing to gain from voca
tional education. 

Dr. WRlGHT. Not in the field of coal mining. Using this same illus
tration, there are in that series, in that regIon of 5 counties in the 
western part of Virginia, about 1,500 to 2,000 miners attending eve
ning classes each year. Last Saturday night I addressed 152 of them 
who had for 2 years taken a program of instruction sponsored by 
the State, in coal-mine timbering, in mine gases, in ventilation; there 
were 15 unit subjects dealing with underground work in the coal mine. 
They had successfully passed a stiff examination and were awarded 
diplomas. They had taken this because the State of Virginia requires 
t~at officials in the coal mine, beginning next July, must have a 
hcense. 

Dr. KREps. Does it extend beyond _ coal mining to a substantial 
range of manufacturing enterprise, or would you say the coal.mining 
example was somewhat exceptional' 

Dr. WRlGHT. The same principle does not extend on a State· wide 
basis, so far as I know, to other fields. It does extend to various occu
pations in the city governments, such as inspectors of plumbing and 
.electric wiring and other things of that sort. They must be licensed, 
too, if that is what you mean.' 

Dr. KREPS. Then what percentage would you estimate of the labor 
force can profit from an apprenticeship program' 

Dr. WRIGBT. That is a very difficult question to answer. I know 
of no basis on which to set a percentage. I think it perhaps would 
always be a small p~rt of the entire group, perhaps not more than 
10 percent, but that IS a guess. 

TRAINING OF THE UNEMPLOYED 

Dr. KREPS. Could vocational training be used as a way of helping 
people who were displaced to find another job in which they might 
utihze their capacities I 

Dr. WBIGHT. Vocational training and education does not create 
work; it createS an ability on the part of human beings to do work. 

Dr. KREPS. Do you think it should be used to educate persons who 
have -been displaced who are still educable' 
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Dr. WBIOHT. I do, by all means. There are a considerable number 

of programs that have been organized in the past 6 or 7 years through
out the country for those whose jobs had to be changed. For. ex
ample, when the Pennsylvania Railroad changed from steRID engmes 
to electric engines, a training program was put on in the State of 
New York in advance to give the training to steRID engineerS and 
firemen they would need to operate the electrically driven engines. 
Other illustrations could be cited in the same way. Where it is known 
that jobs are changing due to the introduction of new equipment or 
new methods, schools should be available for the purpose of giving 
the necessary training. I will give one more illustration. About 3 
years ago, maybe 4, it was known in PortIand, Oreg., that several 
large buildin!!S were to be erected under specifications where the 
plumbing wo:k would be welded instead of by the old screw method. 
The plumbers in the city, a union organization, held a meeting and 
took cognizance of the fact, and somebody proposed that they get back 
of a plan to be trained to weld by this new method. 

Thev came to the Board of Education, and a 'plan was put up, 
teache" were secured, and 300 plumbers in that CIty within 6 or 12 
months were given training in the field of gas welding or electric 
welding, whichever method was used, as a fart of the tool of the 
plumber. Welding is not a trade; it is a too in many trades. That 
IS a pretty g<!od illustration of these changing conditions and the 
extent to which vocational education can serve to keep them employ
able. As a result, instead of importing plumbers who could weld 
into Portland, when the buildings were erected the plumbing work 
was done by local plumbers. 

Mr. PIKI!. You made a pretty strong statement, Mr. Wr~ht, which 
I can't find myself in total agreement with, that education cannot 
create work. I think Dr. Clark made a pretty good showing this 
morning on the other side, and I should more properly have asked 
the question from him, but I think you have had experience enough 
to answer this one that is in my mind. Suppose the opening toward 
all sorts of education were as free as he recommended. Wouldn't 
you have the same situation we always had in school, that a great 
majority of the boys showed a vast and consuming lack of interest 
in further education, beginning with the first or second grade ¥ I 
remember quite a few that had to be whipped to school at eight, and 
as soon as they got too old to be whipped, quite a few of the boys 
quit. I am wondering what proportion III your work, say at Stonega, 
of the people who were entitled to take training were actually willing 
to take it and go through with it. 

Dr. WBIGHT. I couldn't answer that question except to say that 
t~ey had about 8,000 or 10,000 employees in their 10 different col
heries. The largest group enrolled in any evening school year that 
I know of was 3,000. 

Mr. PmE. That would be the total enroUment, not stating whether 
they finished their courses. 

Dr. WRlGHT. I couldn't say as to that. 
Mr. PIK& One could perhaps use the illustration of correspondence 

schools, wh~re, e\'en thou"h at the learner's expense he has bOught the 
course, yet III some cases 1;e doesn't go on and finish it, even though it 
may be a good course. That was a thing that worried me when Dr. 
Clark was on the stand. 
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Dr. WRIOHT. If you will pa~don me, I would like to use a chart I 
have back here to further answer/our question. 

On the morning of last June 2 arrived in Buffalo at 7 in the morn
ing. I was met at the station by the principal of the Burgard Voca
tional High School. 

Dr. ·ANDERsoN. That photograph will be admitted in the record. 
(The photograph referred to was marked "Exhibit No. 2722" and 

appears facing p. 17158.) 
Dr. WRIGHT. He said, "Before you go to your hotel I should like 

you to come over to our school, because I have something there to 
show you." 

I went with him to the school, and here was a line of boys from 
the front door of the building extending back for seven blocks. These 
boys were graduates of the elementary schools and some 1 or 2 ;vears in 
high school, and they had come on that morning to enroll in this school 
for the coming September, that particular morning having been 
set aside by the schools for enrollment in the seven vocational high 
schools in Buffalo for the coming September. 

There was a total of 1,100 boys who came there that morning to 
enroll. Only 400 of them could be admitted. Of the 1,100, 700 
wanted to take aviation, and the school maintains a department in 
aviation training giving an enrollment of a total of 400. That de
partment of aviation admits 100 boys eachJear, and I said to the prin
cipal, "Well, if you are maintaining a tot enrollment of 400, then it 
would seem to me that you would need to admit more than 100 fresh
men, l'UDning the 4-year course." 

He said, "No; we have practically no drop-outs. Ninety-seven per
cent of the boys who enter into this course finish." 

I said, "What becomes of those 97 percent I" . 
He showed me the records extending back over, I think, about 10 

years, which are kept for a period of 5 years for each boy after gradu
ation, and I found that 90 percent, as I recall, of the boys who had 
entered into the aviation employment were still engaged III that par
.ticular field. I point this out merely as an answer to your question to 
this extent, that these boys, the 700 who came there, especially the 100 
who were chosen, had very definitely made'up their minds as to what 
they wanted to do . 

. In December of last year, the Board of Education announced that 
on the evening of January 2 they would open their evening schools in 
Buffalo, which had been closed for the first half of the school year 
because of lack of money. Tha.t group of 1,380 men came at 8: 15 
in the evening to enroll III this school. Only 1,200 of them could be 
accommodated by the capacity of the school. Thereafter they had to 
open another school, beginnlllg about 4 o'clock in the evening, to 
accommodate the others. 

Practically all of those 1,380 men were employed in the automotive 
industries, in repair stations, garages, filling stations; a large number 
of them were employed in aircraft. As many as could wanted to get 
into the aircraft business. Why! For two reasons. Buffalo has 2 
very good aircraft factories, and they have very good relations with 
those factories, the factories are prepared to take all of the men the 
school can turn out. 

I think these two pictures are illustrative of your question because 
they point to this one thing that is essential to a successful vocational 
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program, and that is that the youth or the adult must know very 
definitely what it is he wants to be trained for. When the school gives 
that traininl\", you do not have these drop·outs that are so prevalent in 
other situatIOns. I think that the drop·outs we have in our colleges 
due to failures and for other reasons would be materially reduced if 
the pupils went to colle"o-e and paid their own way, rather than because 
it is the fashion, or because they are sent by thell" parents. 

Dr. ANDERSON. Those people I presume in substantial number are 
unemployed ¥ 

Dr. WRIGHT. Quite a few of them, I wouldn't say a majority of 
them. 

Dr. ANDEBSON. We know, don't we, that a very substantial propor
tion of the youth population of 16 to 21 is unemployed and out of 
school. 

Dr. WRIGHT. The average age is 23 of these in this evening school. 

ADEQUACY OF PRESENT TRAINING PROGRAlII: 

Dr. ANDERSON. Knowing the facilities available for vocational edu
cation so well, what in your opinion is the adequacy of the program ¥ 
Is it meeting the need of all who desire it throughout the country! 
What proportion are not accommodated as a result of either lack of 
funds or other reasons that you might care to indicate! 

The picture "Burgard Vocation8.J. High School, Buffalo" is sub
mitted for the record. 

(The photograph referred to was marked "Exhibit No. 2723" and 
appears facing p. 17159.) 

Dr. WRIGHT. Mr. Chall"man, I would like your permission to answer 
the question with the chart on vocational agriculture. 

Dr. ANDERSON. The chart you refer to is submitted for the record. 
(The chart referred to was marked' "Exhibit No. 2724" and appears 

on p. 17160.) 
Dr. WRIGHT. We ought to ~ive agriculture a little recognition in 

t.his part of the program. ThIS chart shows that for the year 193~7 
there were 6,004 departments of vocational agriculture in the rural 
high schools of the country. That number increased the nell't year 
to 6,904. In the following year, for 193~9, it increased to 7,598, and 
in the present fiscal year the number is 8,194, enrolling about 250,000 
bovs and a few girls in vocational agriculture. But there yet remain 
6,623 rural high schools in which there are no departments of voca
tional agriculture. There are no opportunities for those boys who live 
in those particular areas where these 6,000 schools are located, some
thing more than one-half, about 60 percent, of these opportunities. 

Dr. ANDEllSON. This next chart you have put up, "Vocational Agri
cultural Departments," is admitted as an exhibit. 

(The chart refelTed to was marked "Exhibit No. 2725" and appears 
furing p. 17164.) 

Dr. WRlGHT. The pins on the map which have been photographed in 
black represent these 8,000 different departments showing the dis
tribution over the country and the opportunities for these young men 
in vocational agriculture. 
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Here is another chart, "Enrollment in All Schools Operated Under 
State Plans," including federally aided and nonfederally aided. 

(The chart referred to was marked "Exhibit 2726" Ilnd appears on 
p.17161.) 

Dr. WRIGHT. The upper line represents the total enrollment in all 
vocational schools, something over 2,000,000, for the fiscal year ending 
June 30, 1939, and the lower curves show the proportion of these that 
are in the part-time, eveningl and all-day schools. Notice that the 
part-time tluctuates with conditions of employment. In 1929 it began 
to drop and began to rise later. 

The green line represents the evening school and shows a fairly 
steady rate. Until the last few years there has been a decided upward 
trend. 

I think you will find It little bit more specific information on your 
question in this chart, "Enrollment in Federally Aided Trades and 
Industrial Classes, by Years, 1918-39." 
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ExHIBIT No, 2'127 

DIA.GRAM: V.-Enrollment In Federariy Aided Trade and IndUBtrial Classes, by Years, 
1915-39 

,~.~t-i--t-lr-t-+-t-;r-+-+-l--t-+-+-4--t-+-t-4--t-+--tI1--t-+--j 
"',""f-r-t-++-t-4-t-+-+-t-4-I-t-+-+-t-4---;I-t-+-++-t--t--j 
~,~t-t-+++-t-+-+--l-I-t-t-+++-t-+-+--t--II-~I-I-+-+--l 
~,-t-+-+-t-+--jl-t-+-+-+--jl-t-+-+--t-+~I-t-+-+--t++--j-I-~ 
"',.""I-+--t-t-+--t-t-t--t-t-+--t-+-H-+-+-+-+-t-tlI/-l--l-+-H 
~,-t-+-+-t-4--jI-t-+-+-+--jI-t-+-~~-+--jI-t-+-+-~-+--j-I-~ 
~'-I-I-~~--j--j--j--j-+-+-+-+~/-P~~~~~A-4-+-+-~ 
,~,~t-+--t-+++-+-+--+--jf-+-+-H-++-+-+-+--+-Jljf-f-t-+-I--t--I 
"""'f-+-t-H-++++--H---tI/,++t--1IH-++fl-H-++-H 
"','»H-+++-HH-++-HH-++-t-\+ '+-tH-l+-+-H-+-l 
~'-H-++t-l-++-+-~I~/++--~~'~~++-l-++-H 
'~'''I-~--j--j--j-+-+-+-+A-+-I-~~+----l'rtf/C,j-+4-+-+-+-~ 
.~-t-t-t-t-t-t-+-+-4ci"~-+-+-+-+-+-+-+-+-+--l--l-+--l--l-i--l 
.. ,-.t-++-t-4-I-t-+-.,..~+-+-t-4--jI-t-+-+-t-4-I-t-+-+-t-t--t 
'm·~I-+-+-+--t-+-+--17'<t-4"-t-+-+--jI-t-+-+--t-+-+-+--I-+-+--+--l 

",000 '-I- --t--t-t--f-ft ,-+-+-+-+-+++++++++-+-+-+--H 
~.~t-+-+--j--t-+-t-~I-+-+--j--I-++--j--t-+-+--j--+-+-+--j--t-+-t I 
~.'»I-t-+++-t-H-+--t--jl-t-t-~i-++-t-+-+--jl-I-t-+-t-+, 

=.-1-1-+-+-1--+-1-++-+-+-++++-;- -
/ ... ,.t-+--+-+~t-+--t-+--t-+-t--I-+-+-+--I-f'.-+-+--t-+--k=>--t-+--t 

-- - ---t-t-tf--:i/--t-H 

'~ .. ~I-t-+--*-,l-to.~·1L-t--t-+--t-4--t-+-t--j--t-~·I-t-+-±~t-t-+--t--j 

_________________ ~ _______ 'N 



CONCENTRATION OF ECONOMIC POWER 17163 
(The chart referred to was marked "Exhibit No. 2727" and appea.rs 

on p. 17162.) 
Dr. WRIGHT. Again the upper curve rep~nts .the total4!nrollment. 

Then we have what we call the general continuatlOn part-time school, 
which is operated for that miscellaneous group of employed young 
people who are oftentimes employed in jobs for which no .specific ~~
mg can very well be set up--<>ffice, messengers, and clerical positions. 
The green curve is the evening school and the yellow is the all-day 
school and below, the part-time trade extension. It is significant that 
this enrollment in the trade industrial classes fluctuates with conditions 
of employment. 

A number of years 8."CTO the Y. M. C. A. made a study of their enroll
ments in evening classes and the conditions of industrial activity. It 
was found that during periods of unemployment men did not come to 
their evening classes, but that during periods of industrial activity 
when jobs were more plentiful, they began to come with a lag of about 
6 months, I believe, in their enrollment. So you see, beginrung a~in 
in '29 and '30, the enrollment in this group dropped very rapidly 
and since then has been 'increasing, due, of course, to two things, 
increased Federal fonds available, but more largely, I think, to the 
upward trend of the evening school. 

Dr. ANnERSON. You would say, Dr. Wright, in conClusion on this 
matter of attendance, that both ill agricultural and industrial classes 
in the country no such thing as a full complement has been reached of 
either students' enrollment or facilities available for their schooling. 

Dr. WRIGHT. I think the present program of the all-day school is 
available to only about 5 percent of those who want it, slightly less 
than 200,000 in total number. That, of course, covers the enrollment 
of 2 years at least, in some cases 4, which wonld be only about 100,000 
for any 1 given year. It is a little bit difficult to answer your ques
tion exactly, but It would be easily safe to say that the program that is 
offered here is not yet available to large numbers of our people. 

Dr. ANOERSON. Is that because of the newness of the program' I 
see the period goes all the way hack to 1918, which would indicate 
that it is not a broad, new program. What is the cause of this tardi-
ness in meeting the needs of our people' . 

Dr. WRIGHT. Largely a matter of fonds and facilities in the way of 
buildings and equipment. Many of the l'ublic schools are just now 
beginning to awake to the need for prOViding buildings and equip
ment. I think it is due more, though~ the realization of the need 
of providing this type of training. W ben I was a member of the 
high-school facnlties, previous to going into this program I was ear
nestly working to get more and more pupils into this school. That 
was 30 y~ars .ago. Now two-thirds of all of our pupils of high-school 
age are In high school, 67 percent, and we don't know exactly what 
to do with them. There is a strong tendency on the part of school 
administrators today to turn toward "ocational education as a solu
tion of some of these difficnlties. For my part, I again feel that the 
program of vocational education should not be introduced into the 
schools unless the school is prepared to maintain certain standards of 
instruction, qualifications of teachers, equipment, and buildings that 
will gnarantee tlleir ability to really give the student an employable 
asset. 
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Dr. ANDERSON. Is it fair to say that there is no oversupply of quali
fied teachers in this field of vocational education' 

Dr. WRIGHT. No; there is an undersupply. The teachers in trades 
and industrial subjects must be secured from the trades, and today we 
are having difficulty in getting teachers from the trades who are not 
rather old. 

Dr. ANDERSON. This would offer a fruitful field, then, for employ-
ment, would it not i 

Dr. WRIOHT. As a teacher! 
Dr. ANDERSON. Yes. 
Dr. WRIOHT. Yes; but a teacher of a trade subject must first serve 

his apprenticeship or the equivalent of it become a master worlonan, 
and, on the average, have experience of abont 8 to 10 years as a jour
neyman before he is qualified to teach in the vocational school. Of 
course, we do have teachers of related subjects who do not go through 
that same experience. They perhaps have an engineering training 
and are qualified to teach the growing science of mathematics, English, 
and civics. But there would be, of course, to the extent that teachers 
are drawn from the trades, an opportunity for others in the trade to 
enter the trade to take the jobs that would be vacated. 

Dr. KREPs. Dr. Wright, I am impressed with the intensive char
acter of the training that seems to characterize vocational-guidance 
programs. I may be wrong in this impression, but I wonder whether 
in addition to teaching them specific skills you teach them how to be 
a member of that trade. Do you teach them, for example, how to 
take. their place with their fellow wor~ers in a trade-union organiza
tion, how to read, interpret, and negotiate collective bargainin(l" agree
ments; how to interpret the place of their vocation and theIr trade 
in the industry and in the business, and, furthermore, whether you go 
beyond teaching them to be industrial citizens, to be intelligent worker 
consumers, and teach them something about the market for their 
services. Is all that material extraneous to the courses and to the 
cnrriculum of vocational training as now given' Is it limited pretty 
specifically to development of particular skills which some new set of 
machines may make obsolete as opposed to giving them what I would 
call a training as a member of a vocation which might stand them in 
good stead no matter what particular machines were utilized' 

Dr. WRIOHT. Well\ I am not sure that I can remember all of the 
qnestions you have asKed me, but I will try. 

Dr. KBEPS. There are two parts to it. One, do you teach them to be 
industrial citizens i 

Dr. WRIOHT. We do not do very much, and it is a qnestion that has 
not yet been answered as to how much we ought to t'l to do with the 
young people that are, let us say, 16, 17, or 18 years 0 age, in the way 
of teaching them the matters of labor organization, collective bar
gaining, and other matters that sometimes get into controversial fields. 
To the extent that a teacher who has been employed, and a great many 
of them are, is a member of a union or~zation, there is no objection 
on the part of the school to his explaming such matters as a part of 
his trade instruction, but there have been several examples in the last 
several years, and going on now in California, where classes of older 
workers and business agents, even, are brought together under .. 
teacher of their own choosing, or a conference leader, to discuss mat-
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ters in collective bal"~ining and organization, and so forth. For my 
own part I think it IS a safe matter to include in the adult program, 
but there is still a question as to the advisability of putting it into the 
secondary program. 

EFFICACY OF VOCATIONAL GUIDANCE 

Dr. ANDERSON. Dr. Wright, there is a problem that has always 
bothered me as a person who has had some background in the field 
of education and in fairly close relationship to the field that you have 
been discussing. It seems implied in any program of vocational edu
cation that an effective vocational-guidance program will either ac
company it or precede it or in some way be associated with it. You 
are very familiar undoubtedly with the vocational-guidance programs 
the country over. What would your judgment be as to their effective
ness in actually getting at the material that is basic information for 
youth, for those to be guided, and in making that material effective 
in the guidance of youth into occupational life ! 

Dr. WRIOHT. I think the first responsibility that the schools have 
in that field of occupational information and guidance is one of occu
pational information. I think that information ought to be given to 
our pupils in the secondary schools in an entirely unbiased way so that 
the pupil would not be unduly directed toward one field or one occu
pation over another. At least, he ought not to be taught that it was 
degrading to be employed in anv one field of honest endeavor. The 
second thing is that we need to get a great deal of information about 
our pupils. 

That information should be secured throughout a rather long period 
of years, beginning fairly early, and made accumulative through pupil 
record cards, so that at the time when the pupil thinks that he needs 
advice about occupation, whether he should go to a vocational school 
or college or what he should do, the counselor then would have before 
him a fairly good history of the pupil for a considerable period of 
years. It is needless to say that this counselor is serving or should 
serve in the position of the parent, as the parent used to do, but which 
parents have now fallen down on in that they are so remote from 
many of these activities, and do not counsel their own children. He 
should give this advice to a pupil or pupil and parent in a factual 
war and without bias, and leave it to the pupil and parent to make 
their own selection as to the field of training in which the pupil wants 
to enter. If that field calls for high-school graduation and college, 
then that is the activity which they ought to advise them in. If on 
the other hand it does notl and the economic situation of the family 
calls for earlier wage earnmg or there is lack of funds to attend col
lege, perhaps the youth will elect to enrol! in the vocational school and 
get into productive work at an earlier age. 

Dr. ANDERSON. Dr. Wright, what is your opinion of the effective
ness of the programs you have seen the country over. 

Dr. WRIOHT. I think it is fairly effective, because we don't have a 
large turn-over in our vocational schools such as we had 20 :rears ago. 

Dr. ANDERSON. Do 10U attribute that to the greater effectiveness of 
the guidance aspect 0 the program , 
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Dr. WBIGHT. Yes, sir. TQere are about three fundamental char
acteristics of an efficient teaching situation, as I see it. The first one 
is that your pupils should be properly selected on the basis that they 
are prepared to receive the instruction and will use it after they have 
receIved it. The second one is that your teachers should be occupa· 
tionally competent and trained to teach. The third is that the sub· 
ject matter that is taught should be functioning in the occupation for 
which the pupil is being trained--

Dr. ANDERSON (inter'posing). There is only one other question that 
comes to me beyond thIS excellent summary you have given, and it is 
one that has caused some doubt in the minds of people out West, at 
least, and I presume in other States. Is it your opinion that it IS a 
function of the State to provide adult education at public expense 
of a specific training character as well as other kinds of adult 
educationY 

Dr. WBIGHT. Absolutely. I believe that we are at the point in 
America where all educatIOn for youth up to a certain year-perhaps 
16, perhaps 18-should be regarded as a public responsibility to pro
vide an opportunity. I think that we also are in this country at the 
point where we recognize that we owe to the adult a similar oppor
tunity to come to an evening school and secure his training at pu.blic 
expense. 

Dr. ANDEBSoN. Do you think that is both a socially desirable and 
economically sound policyY 

Dr. WRIGHT. I do. 
Acting Chairman O'Connell. Mr. Wright, it is now beyond the 

time we usually adjourn. Have you anything in particular you would 
like to emphasize in the statement¥ 

Dr. WRIGHT. I do have, sir, just one, which will take just a moment. 
I brought with me a few publications. Here is one entitled "Train

ing for the Painting and Decoratin~ Trade." It illustrates the pro
cedure that we use in developing subject matter through the assistance 
of journeymen workers in the trade. And on pages 5 and 6 of this 
pUblication we have some data that, with your permIssion, I would like 
to suggest be included in the record. And diagram I on the subse

. quent page discloses a most interesting story about that fact that 
today many of our highly skilled occupations are becoming old men's 
trades. The average age I think in this particular ease is something 
like 55. . 

Acting Chairman O'CoNNELL. In what trade is that' 
Dr. WBIGHT. P.ainting IIIIld decorating. Whatever the fignre is, 

these six points that accom;lRny the chart will disclose the point I 
want to make, unless you WIsh to give me time to review them. 

About 62Y2 percent of the persons employed are from 25 to 40 
years of age, and I think the statement is made that there are more 
men over 60 in that occupation that are working than there are under 
25 years of age. I reserve the right to correct these fignres, but it 
clearly shows the fact that in that particular trade according to the 
United States census, it is becoming an old man's occupation. The 
gravity of the situation is that the number of apprentices that are in 
training are entirely inadequate to take the place of those who will be 
passing out. I have about five of these if you want them. 
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Acting Chairman O'CoNNEu. They may be left with Dr. Anderson 
as a file exhibit. 

(The document referred to was marked "Exhibit No. 2728" and is 
on file witb the committee.) . 

Dr. ANDERsoN. Before we adjourn, in order to clean up the business 
of the day, there are several--

Dr. WruGHT (interposing). May I make one more statement! I 
sent over to my office as a result of an arrangement made this morning 
for a little publication called "Automobile Facts and Figures." It was 
issued by the Automobile Manufacturers Association. I am not pre
pared to say how accurate these figures are that come from it, but you 
will know as much as I do about it. . 

On page 47 I find a statement of numbers that are employed. 
Mr. Kru:Ps. Is that number employed or number representing them

selves as having an occupation in the automobile industry! 
Dr. WruGHT. The headin~ says, ''Millions Employed in Motor 

Transportation," and so forto. 
Mr. Km:Ps. Is that a census of emplo:rn:'ent ¥ 
Acting Chairman O'CONNELL. Dr. WrIght doesn't know, but we will 

accept the figures. 
Dr. WruGHT. The question of whether it is the full number or not is 

inImaterial to the pomt that I want to make. There are about 6 col
umns in this table. The first column shows that there are 713,611 em
ployed in the manufacturing end of that business out of the 6,000,000 . 

. The next column shows a little over 1,000,000 employed in sales servic
ing, and then there are 267000 Federal and State road building, and 
then we come to an item of 3,544,956 that are said to be employed as 
truck drivers with an additional 177,000 as bus drivers and those are 
the 2 figures that I want to talk to, because they represent more than 
50 percent of this number that are represented as bemg employed

1 
and 

the statement was made this morning, or inferred that many oI our 
new industries that grow up do not provide new jobs for which train
ing is needed, that things were handled by automatic machinery, and 
so forth. In tllis industry if there be over 6,000,000 employed and if 
there be over 50 percent of them employed as truck drIvers and bus 
drivers, they aloue call for a training program. They are operating 
equil?ment over our roads. You go touring, as I did 2 weeks ago to 
Florida, and you will meet many of them; they are traveling at 50 
and 60 miles an hour. 

You will meet on a trip of that kind a half dozen situations where 
the driver and his assistant and maybe the second car will be stopped 
and they will be down under fixing some part of the apparatus or the 
enwne IS out of repair or something needs to be done to it to keep it 
rOlling. There is too much equipment, too much investment, for 
those men to be put in charge of those jobs who do not know how to 
make repairs and keep them going. I happen to have specialized 
some in that field some years ago, I am the author of four books on 
that subject, and I know that those men have to be trained in some way. 
It is not a common lahor job. While you are sitting up there at the 
wheel steering along, that seems very simple, but when something goes 
wrong, if it is only once on a half-dozen trips, the man must be just as 
well prepared as though it happened every hour. 
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Thank you. 
Acting Chairman O'CoNNELL. Thank you very much, Mr. Wright. 
Dr. ANDERSON. Mr. Chairman, we have several additional exhibits 

for insertion in the record. 
Acting Chairman O'CoNNELL. They will all be admitted. 
(The documents referred to were marked "Exhibits Nos. 2729 to 

2734" and are included in the appendix on pp. 17493--17503.) 
Acting Chairman O'CONNELL. The committee will stand in recess 

until 10 o'clock. 
(Whereupon, at 5: 25 p. m., a recess was taken until 10 a. m., 

Friday, Apri) 26.) 
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FRIDAY, APRIL 26, 1940 

UNITED STATES SENATE, 
TEMPORARY NATIONAL ECONOMIC CoMHITTEE. 

WaahingtO'l't, D. O. 
The committ...e met at 10 a. m., pursuant to adjournment on Thurs

day, April 25, 1940, in the Caucus Room, Senate Office Building, Mr. 
Joseph J. O'Conne1l, Jr., ~ecial assistant to the general counsel, 
Treasury Department, presiding. 

Present: Mr. O'Connell (acting chairman) • Senators O'Mahoney 
(chairman) and King; Representatives williams; Messrs. Kades, 
Pike, Lubin, Hinrichs, Kreps, and Brackett. 

Present also: S. Abbot Maginnis, Department of Justice; William 
T. ChantIand, Federal Trade Commission; and Dewey Anderson, 
economic consultant to the committee. 
, Acting Chairman O'CoNNELL. The committee will be in order. 

Dr. ANnERSON. Mr. ChairmlUl, we agreed to come here at 10 o'clock 
this morning in order to make an attempt to wind up the 3 weeks' 
hearings during the day. The schedule is very heavy. We have 
three witnesses this. morning. The first witness is Dr. William G. 
Carr, executive secretary of the Educational Policies Commission and 
director of research of the National Education Association, who will 
make the summary statement concerning education and its relation
ship to the problem of technology that the committee has been dis
cussinl!. 

Dr. Carr is before you and ready to be sworn. 
Acting Chairman O'CoNNELL. Do you swear that the testimony 

you are about to give in this proceeding shall be the truth, the whole 
truth, and nothing but the truth, so help you God' 

Dr, CARR, I do. 

'TESTIMONY OF DR. wntIAM G. CARR, SECRETARY, EDUCATIONAL 
POLICIES COMMISSION, WASBIl'lGTON, D. C. 

Dr. ANDERSON. Dr. Carr, what is your position in the Educational 
Policies Commission i 

Dr. CARR. I am ""cretary of tl,e Educational Policies CommisslOn. 
Dr. ANDERSON. What is the commission itself! 
Dr. CARR. It is an organization of 20 people, created by the National 

Education Association to develop American educational policy in this 
critical period. 

Dr. ANDERSON. What is the National Education Association' 
Dr. ('ARK. It is a professional organization of workers in education. 
Dr. ANDEl.soN. How many members does it hl\ve! 

17169 
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Dr. CAlUL Roughly, 200,000. . 
Dr. ANDERBON. Is It the principal organization in the United States 

affecting workers in education' 
Dr. CAlUL Yes. It enrolls more than any other national organiza. 

tion. 
Dr. ANDERSON. And your position is what! 
Dr. ·CAlUI. I am the secretary of the Educational Policies Commis· 

sion, and director of research for the association. 
Dr. ANDERSON. You have worked in the field under review, that of 

training citizens to meet the probleIns of the present-day economy' 
Dr. CAlUL Yes, sir. 
Dr. ANDERSON. You have published in that field' 
Dr. CAlUL Yes, sir. The Educational Policies Commission has a 

volume on the purposes of education in American democracy, which 
they asked me to draft. It is part of a series that Dr. Norton referred 
to yesterday. 

Dr. ANDERSON. :And beyond that, have you written in the field of 
citizenship and the training of citizens' 

Dr. CAlUL We have just finished a Nation·wide study of the work 
of American high schools in training for economic citizenship. In 
the course of thIS study we have visited 90 schools in 27 States.· We 
have interviewed many thousands of teachers, laymen, members of 
boards of education, labor leaders editors, and the like, and have 
observed over 2,000 classroom teachers of SUperior quality in their 
cJassrooIns at work making American citizens. 

Dr. ANDERSON. And that work was under your direction' 
Dr. CAlUL It was. 
Dr. ANDERSON. Some time earlier did you not publish a book in the 

field of citizenship and citizenship training' 
Dr. CAlUI. A long time ago; not recently. 
Dr. ANDERSON. All right, Dr. Carr, if you will {,roceed. 
Dr. CAlUI. Mr. Chairman, knowing the limitatIons of time on your 

committee, I shall not, if I may, read the entire statement that I pre· 
pared! but simply ask that it be incorporated in the record. I am 
referrmg to the one headed "Educatioll and economic literacy." 

Acting Chairman O'CoNNELL. The statement will be incorporated 
in the record as it has been prepared. 

Dr. CARR. The staff of the Educational Policies Commission has 
just completed a study of the pioneering aspects of citizenship educa. 
tion in American secondary schools. My comments will be based in 
part on the observations of our staff in connection with this investi· 
gation, and in part on the Commission's publications on Education 
and Economic Well.Being in American Democracy' and The Pur· 
poses of Education in American Democracy." 

The civic education study involved first·hand observation of ilie 
work of 90 first·class American secondary schools of various types. 
The schools were located in 27 different States and were scattered 
in many kinds of communities throughout the country. The field 
work involved conferences with school officials, school·board mem· 
be.:~ teachers, students, and interested members of the public j ilie 

1 Nationa.l Edncatioll .u8ochtt!on aod AmerlcaD .Assoctation ot School AdmlnlBtraton. 
Educational PoUelea CommIssion. Education nnd Economic Well-Being In American Demo
raccy W8sblnJrton D. C.: the Commission. 1940. 

I National EducaUon ABloctation ODd American ASBoclatloD ot School Admlnlstratora, 
Educational Policies CommlaaioD. Tbe Purposes of Education In American Democracy. 
WashlDltoD, :0. C. : The Commlaalon, 1938. 
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examination of school records, courses of study, and other printed 
materials; and the observation of the work of approximately 2ioOO 
classroom teachers who are doing outstanding work in the deve op
ment of intelligent citizenship: 

NEED FOR ECONOJlUC LITERACY 

Dr. CARR. As long as we aspire to operate our common affairs 
through representative and democratic procedures, we shall need 
economic intelligence on the part of the masses of the people. Prob
lems of citizenship and government are today closely related to prob
lems of economic adjustment. In advanced industnal countries it is 
probable that the level of economic welfare is depressed as much by 
the lack of economic intelligence and social cooperation among the 
masses of the people as it is by inability to produce and consume. 

The people of the United States are called upon to make decisions 
with reference to a wide range of economic matters. It is true that, 
in some of the more technical aspects of these decisions, they may, 
and indeed should, utilize the judfQIlent of qualified experts. But the 
definition of goals and, to a conSiderable degree, the choice of meth
ods for reachmg those goals will be controlled by the diffusion of 
know ledge and Ideals, or by the lack of know ledge and ideals, among 
the people. An ability to deal with economic forces and facts in a 
realIstic manner, plus a social idealism to direct the necessary adjust
ments to modern technological conditions, are proper and legitinlate 
purposes of that system of universal education which is provided 
everywhere in the United States. 

Many schools are already making deliberate efforts to render the 
entire popUlation literate as far as economic problems are concerned. 
Verbal, or alphabetic literacy, has already been practically achieved. 
Illiteracy of this particular type has declined in the United States 
to the point at which the Census Bureau felt it unnecessary to in
clude a literacy question in its 1940 enumeration. The Bureau has 
Sllbstituted in its place a '.Iuestion relating to the grade level of 
schooling attained. But, WIthout appropriate educational methods, 
verbal lIteracy will not automatically extend to the mastery of other 
fields of knowledge. 

One may be very modest in what he claims schooling can do to 
develo'p economic literacy, and still make a powerful case for deal
ing WIth economic facts and problems in the schools. Much of the 
urge toward dictatorship in the world today arises from the necessity 
of securing action on economic issues that are not sufficiently under
stood by the masses of the people. Ignorance is the great sub
verter of democracy because, in the presence of ignorance, necessary 
action can be taken only by deserting democratic principles. 

It may be well at this 'pomt to emphasize a point which has already 
been stated by other WItnesses. We do not provide universal edu
cation in this country solely because it' may aid in increasing our 
economic welfare. There are many other excellent reasons for pro
\-iding general education. Furthermore, it is entirely possible to 
think of a type of schooling that would not increase the economic 
welfare of society one bit. We could all study astrology for 20 
years and still not materially increase our economic well-being. 
This, of course, is an extreme illustration, but it demonstrates a 
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source of real difficulty. If we wish schooling to improve economic 
welfare, it must be reasonably well adjusted to that end. 

Economic literacy may be narrowly defined as such acquaintance 
with basic economic facts as will make it possible for citizens to 
comprehend the economic problems which confront them. More 
broadly conceived, the term covers attitudes and ideals as well as 
knowledge and skill in the economic sphere. Unless the average 
rltizen is the final arbiter of economic issues, democracy is function
ing poorly; and yet, unless the average citizens has some information 
upon which to base his judgment and some social philosophy within 
which it may be exercised, the resulting decisions are apt to be hap
hazard, inefficient, guided by prejudice, and of doubtful value to the 
general economic welfare. 

Education affects economic well-being in two ways. First, and 
most easily, education can disseminate knowledge. The development 
of social statistics and the other social sciences in institutions of higher 
education and in governmental agencies is helping greatly to increase 
the range and specificity of our knowledge about social problems. 

Second, education can help people to apply this knowledge wisely to 
human needs-individual and social. From this part of the educa
tional process arises a public demand for remedial action directed 
toward unsatisfactory economic conditions. Without this public de
mand, political leadership will remain impotent, no matter how high
minded or well-equipped in the technical sense that leadership may be. 

In order that he may deal wisely with the economic problems on 
which, through ballot and otherwise, he registers an opinion, the citi
zen must be acquainted with some of the basic economic facts and 
problems. He should be sensitized to the importance of these problems, 
to the difficulties involved in their solution, and to his own responsi
bility with relation to them. He should know the proposed remedies 
for economic difficulties and the advantages or dangers which these 
solutions may involve. He must know the reliable sources of economic 
information which he can use with confidence to supplement his own 
knowledge. Such a standard is beyond the present attainments of 
the average adult. It appears, however, entirely practicable to achieve 
such a standard through a well-conceivl;d program of education. The 
relentless pressure of political and economic developments make such 
education more necessary with the passing of every hour. 

ECONOMIC INFORMATION NEEDED 

Dr. CARR. Let us enumerate, by way of illustration, a few of the basic 
economic facts which every citizen ought to know and some of the out
standing economic problems with which he should be conversant. I 
attempt no complete or authoritative catalog; others are more compe
tent than I to present such an analysis to this committee. 

The blessings of this country in natural resources are well known to 
all students of economy. This knowledge should be extended to the 
entire population. The American people should know that their land 
is enormously wealthy in its natural resources, and that al~hough the 
soil has been used with reckless abandon and its fertility depleted in 
many sections, it is still capable, by and large, of producmg the neces
sities of the American people, as well as a part of the necessities of the 
rest of the world. 
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The citizen who is economically literate will also know in general 
about our network of transportation and communication. He will 
have a general understanding of the relation of the various means 
of transportation and communication to each other, to the public, and 
to the Government. 

The educated citizen will know something about other aspects of the 
rich and varied capital resources of the Nation. He will know that 
by no means the least important of the great resources of the United 
States is the cultural and technical heritage which the people of the 
country possess '; first, in recorded form, and, second, in the knowledge 
and skill of individual citizens. It would be impossible, of course, 
to estimate the monetary worth of the learning possessed by the N a
tion's scientists, its professional and business men, and its laboring 
classes, and of the general level of intellectual attainment throughout 
the country. 

The educated citizen will have some information about the indus
trial organization of the United States. He will know about the 
growth of modern industry, the importance of machines, particularly 
power-driven machines, the specialization of lab or, the demand for 
large markets, the credit basis of many transactions, and group action 
on the part of producers and workers. He will know about the status 
of various social reforms designed to ameliorate the impact of economic 
changes upon the individual, such as workmen's compensation laws, 
laws relating to public health, public housing, and social insurance of 
various types. 

A mere knowledge of the facts alone is important, but it is not 
sufficient. Upon the measure of success which citizens achieve in 
identifying and solving the problems which grow out of these facts 
is dependent the future welfare of this country and its continued 
existence as a democracy. And the quality of national decisions on 
economic questions is conditioned partly by the intelligence and in
formation of the voters and partly by their personal and social ideals. 

Generally speaking, it has been our observation that the schools of 
America are doing a reasonably adequate job in transmitting to young 
people a factual knowledge along lines such as I have just outlined. 
There are

1 
of course, many imperfections in connection with this task, 

imperfectIOns which grow out of the limited ability of some students, 
and of some teachers. A much better job could be done, and no 
doubt will be done in the future, in the imparting of information. 
This, however, is probably one of the least of the problems facing 
American education with reference to economic literacy. Informa
tion by itself is relatively uninteresting and relatively low in social 
value. Unless related to some problem which is sensed by the learner, 
facts are learned with difficulty and forgotten with astonishing ease 
and rapidity. 

The economic problems pressing upon the United States are, as 
this committee is well aware, highly complex in their relationship. 
For the purpose of discussing what the schools might do and are 
doing with reference to these problems, it may be convenient, although 
admittedly an oversimplification, to identify them in four groups: 
(1) Problems relating primarily to production; (2) problems relating 
primarily to consumption; (3) problems relating largely to govern
mental functions; and (4) the major problem which relates to the 
type of economic organization which will be most effective in serving 
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the economic welfare of the country and in conserving its political 
and social ideals. The fourth problem, of course, is basic to all the 
others. 

To say that the United States is faced with economic difficulties 
does not necessarily imply that all of them must be solved by the 
Government. It does mean, however, that they must be met in some 
fashion by the citizens of this country either through Government 
or through business social, and other nongovernmental groups. In 
either case an intelligent solution waits upon the considered action 
of intelligent individuals mILking up the electorate or comprising the 
business and social ~ups involved. Therefore, the more Widely 
diffused is economic literacy, the more likely will be a happy solution 
of these critical economic dilliculties. 

Let me list a few of the problems which you would be likely to find 
under discussion if you would visit for a few days anyone of hundreds 
of good American secondary schools. 

1. Problems relating primarily to production. 
a. The business cycle--its possible causes, its control, and the effects 

of periods of depression on human beings. 
o. Industry-its historical b~kground since the industrial revolu

tion, the growth of large industrial enterprises, and the problems 
accompanying such growth, regulatory legislation. 

c. Agriculture and its economic problems-farm debt, farm produc
tion, crop irregularities, price irregularities, and the measures taken to 
offset the disaavantages of agriculture. 

d. The conserva.tion of natural resources-the natural en<lowment of 
the United States, the use of that endowment, its exploitation, the 
possibilities of conservation and wise use in the future. 

a. Transportation and communication problems-the historical de
velopment of various types of transportation and communication, the 
relation of Government to commerce and communication, Government 
subsidies, Government regulation versus Government ownership, free
dom of speech as rela.ted to control of the media of communication, 
tax policies with reference to the communication and transportation 
industries. 

f. Public utilities-their monopolistic nature, regulation, public 
ownership, other possible solutions. 

g. Labor relations-the operation of trade unions and of employers' 
organizations, collective bargaining, wage rates and conditions of em
ployment, legislation protecting labor, safety legislation, workmen's 
compensation laws, wages-and-hours legislation, the enforcement of 
labor laws. 

2. Problems relating primarily to consumption: 
a. How the national income is distributed. 
b. Savings and other provisions for social security, including Gov

ernment action. 
o. The protection and education of the consumer in the fields of food, 

clothing, and housing particulwrly-the role of private enterprise and 
of Government regulations in protecting the consumer. 

3. Problems relatin~ primarily to governmental functions: 
a. The control and Issuance of money. 
b. Public finance-taxation, the public debt, the distribution of pub

lic expenditures, the e1Iiciency of public administration, the number 
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and size of tax-levying units, types of ta.xation, and the economic effects 
of tax levi6S-

c. The relation of Government to problems of production and con
sumption listed under 1 and 2, -above. 

4. The major problem relating to the type of economic organization 
to be chosen in this country-the nature and disad vantagles of the 
various possible forms of economic organization-possible modifica
tions in the present economic organization. 

SUMMARY 

Dr. CAJlIL Most of us look at our economic problems through a lens 
of exceedingly short focus. The members of this committee who hold 
their positions because of the votes of their fellow citizens in various 
parts of the United States would probably agree with me that it is 
by no means easy to persuade voters to look at national economic and 
political issues from a long-range, Nation-wide viewpoint. All of 
us tend very naturally to consider only our own immediate business 
and that of our friends and neighbors. It is probable that this tend
ency of human nature will persist. However, it is possible, through 
a properly devised program of education, to do several things about 
this difficulty. In the fust place, education ma;r make the citizen aware 
of conditions affecting his own personal welfare which, without the 
education, he would not recognize as being of any importance to him. 
He can be made aware of the distinction between a temporary change 
and a long-time trend. Furthermore, the possibility of broadening 
social viewpoints, of breaking down narrow provincialj.sm, and of in
creasing an unselfish devotion to the common good through education, 
is by no means remote. 

Government has always been closely related to economic problems. 
Whether or not that relationship is becoming closer with the passage of 
time, it is certainly true that the major problems of public life have 
important economIC aspects. The issues upon which elections turn, 
the questions which agitate the public mind the problems debated by 
legislative bodies, and the duties of public oiiicials) are very frequently 
economic in nature or in origin. The citizen of a aemocracy, therefore, 
needs to acquire the information, the experience, and the willingness 

. to deal constructively with collective economic problems. Each needs 
also information, experience! and motivation to maintain his own 
economic contribution at a high level. 

The person who is econoIDlcally literate has found out, by direct or 
vicarious experience, that goods and services usually vary greatly in 
quality· that advertising 15 interested in selling goods, services, or 
ideas; that collective exyenditures, in cooperatives or in public finance, 
for example, may be eIther good or bad depending on the attendant 
circumstances· that getting something for nothing through gambling 
in any of its forms, always means that the other fellow gets nothing 
for something; that every dollar spent is an economic oallot voting 
for necessities or for trash; that war uses natural resources to destroy 
human resources; and that individual economic advancement through 
deceit or exploitation of others is unworthy of an honest man. 

The citizen who is economically literate is acquainted with certain 
broad economic issues, conditions, and procedures. He has become 
familiar through frequent usa.,ooe with currently important economio 
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concepts, with the ideas of supply and demand, investment and profit, 
capital and labor, scarcity and abundance, monopoly, the market, 
wages, and prices. He is informed concerning the principal economic 
developments under public auspices, such as the Tennessee Valley 
power projects and the' Social Security laws. He sees these trends 
and conditions in the light of their historic antecedents. He knows 
certain facts which are crucial to the economic life of the country~ 
its basic physical and human resources, its potential and actual pro
ductivity, the distribution of incomes and wealth, and the degree of 
concentration or dispersal of ownership and management. On1y nB a 
growing degree of competence and interest in these matters is diffused 
among the people can democracy function in the teeth of technologi
cal change. 

Should an investigating committee which is studying the economic 
effectiveness of this country be concerned with matters of education! 
The whole burden of my testimony, and that of the other witnesses, 
has been to the effect that education has highly important effects on 
the efficiencY' and equity of the economic system. In order to maxi
mize these effects, certam types of legislation are required and certain 
public attitudes must be developed. 

A school system which fails to reach a large proportion of, the 
young people of secondary school age cannot make these particular 
young people economically literate. Hence, legislation which keeps 
youths ill school and which provides schools for them to attend is leg
lslation in the interest of economic well-being. 

If the schools are so overcrowded and so meagerly financed that an 
adequate program can scarcely be offered, economic well-being is de
creased. Consequently, State and Federal legislation which looks to 
the lessenin~ of the inequalities of educational opportunity and the 
provision of adequate funds and personnel for education is in the 
interest of economic efficiency. 

If public indifference or antagonismjrevent realistic instruction in 
the current problems of citizenship an of economic adjustment, edu
cation for economic literacy is stymied and economic well-being is 
thereby depressed. Consequently anything that can be done by way 
of legislation-Federal, State, or iocal-to protect the integrity of the 
educational system from those who would bar the discusslOn of eco
nomic issues or would limit discussion to a single prejudiced point of 
view is in the interest of education for economic literacy, and there
fore in the interest of economic well-being for the people of the 
United States. What goes on in American schoolrooms with referenre 
to economic teaching or what fails to go on in these schoolrooms will 
reappear in the economic life of the Nation within the next few dec
ades, just as surely as the day follows the dawn. 

I will comment on it very briefly, calling your attention, repeating, 
if I may, to one or two paragraphs which I think summarize the en
tire statement. The first parall'"aphs give a little of the nature of the 
evidence on which this report lS based, largel, in connection with the 
various publications of the Educational Pohcies Commission and in 
connection with this study of citizenship education which we are 
now engaged in writing and to which Dr. Anderson has referred. 

The general nature of the problem is set out in the next paragraph. 
As long as we aspire to operate our common affairs through rep-
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resentative and democratic procedul'l'S, we shall need economic in
telligence on the part of the masses of the people. Problems of cit
izenshi{' and government are today closely related to problems of 
economIc adjustment. In advanced industrial countries it is prob
a ble that the level of economic welfare is depressed as much by the 
lack of economic intelligence and social cooperatiou among the masses 
of the people as.it is by inability to produce and consume. 

Repeating again: 
One may he very modest. I think one should he very modest, in 

what he claims schooling can do to develop economic literacy, and 
still with that modesty he can make a very powerful case for deal
ing with economic facts and problems in the schools. Much of the 
urge toward dictatorship in the world today arises from the neces
sitv of securing action on ecouomic issues that are not sn1Iiciently 
understood by the masses of the people. I",anorance is the great 
subverter of democracy, because, in the J;>resence of ignorance, neces
sary action can he taken only by deserting democratic principles. 

(Senator King assumed the chair.) 
Acting Chairman KING. Political ambitions in connection with 

economic questions impel many people to do so. 
Dr. CAlIB. That is true as far as the ambitions politican is con

cerned, but since in a democracy he must in the last analysis secure 
his position through the suffrage of the people, I think you will 
feel that public ignorance is part of the problem. 

In the presence of ignorance, necessary action with regard to cry
ing economic and social needs cannot he taken by democratic means, 
and hence autocratic means are resorted to. 

Just a word as to the definition of economic literacy which this 
paper supposes. 

Economle literacy may be narrowly d£'fined 88 web at"qu8intance with basie 
K'Onomic facts as will make it possible for citizens to comprehend the economic 
problems which confront them. More broadly eoneelved. the term covers at
titudes and ideals as well as knowledge and skill in the economic sphere. Un
less the average citizen is the final arbiter of economic issues, democracy is 
functioning poorly; and yet unless the average citizen bas some information 
upon whieb to base his judgment and some social philosopby within whieh 
It may be exerclsed, the resultlng decisions are apt to be baphazard. ine1llcieo.t. 
guided by prejudice, and of doubtful value to the general economic welfare. 

DEMOCRACY DEPENDS UPON ECONOMIC KNOWLEDGE 

Dr. CARJI. I shan not take your time to deyelop any of the additional 
points. Knowledge of economic facts alone is important, but it 
IS not sufficient for this country, or for any democracy. Upon the 
measure of success which citizens achieve in solving econounc prob
lems, which in part requires the acqnisition of facts and in pa.rt 
assumes ideals and attitudes and social philosophies, our democracy 
depends. 

The quality of national decisions oil economic questions is con
ditioned partly by the intelligence and infonnation of the voters and 
partly by their personal and social ideals. 

I should like, therefore, to suggESt that we think of economic 
Iiteracv in that dual sense. It baSbeen the observation of our stall 
in vislting these American schools that the secondary schools are 
doing a reasonably adequate job in transmitting to the younger 

L ...... Ol--tl-pt. 30---63 
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generation a basic factual k)lowledge with regard to many of our 
economic issues. There are, of course, many imperfections which 
arise from the ability or lack of ability of the students and of the 
teachers. No doubt a better job can be done and will be done in the 
future in this factual area. But this is probabl'y one of the least 
important aspects in the development of econoDllc literacy. Infor
mation by itself, as we all remember from our own school days, is rela
tively uninteresting unless it is related to some issues which the 
learner himself feels to be important. If it is not so related, the 
information is acquired with great pain, and forgotten with re
markable speed. 

I should like to introduce, if I may, Mr. Chairman, into the record 
at this point some examples of how American schools are developing 
their instruction in these economic areas. In the testimony quoted 
above, I have outlined a series of economic problems which we find 
American schools are dealing with, and I have prepared here a state
ment headed "Examples of study units on economic problems from 
American secondary schools," which illustrate the approach that is 
being followed in American schools with reference to these problems. 
This printed material I am sure you will realize is a very poor sub
stitute for the exciting experience of stepping into a classroom and 
seeing a teacher in action, but it is the best we can do for this com
mittee, and I would like to introduce that information in the record. 

Acting Chairman KniG. It may be received. 
(The document referred to was marked "Exhibit No. 2735" and 

is included in the apk!dix on p. 17054-17515.) 
Acting Chairman G. I would like to inquire if in statement you 

have just made you include only the public schools, or the universities 
and those so-called higher branches of education! 

Dr. CARB. Our actual observations, Senator, are limited to secondary 
schools and junior colleges. I have reason to suppose that the same 
generalization would apply to the higher institutions. Perhaps and 
this is just a guess, our higher institutions emphasize the factuaf side 
of economic lIteracy, even more to the exclusion of the idealistic and 
attitudinal side than the lower institutions do. I couldn't back that 
up with evidence; it is just a guess. . 

I should like to repeat the concluding three paragraphs of the tes
timony which I prepared for this commIttee: 

Should an investigating committee which is studying the economic eft'ectlve
ness of this country be concerned with matters of education? The whole burden 
ot my testimony, and that of the other witnesses, has been to the etrect that 
education has highly important etrects OD the efficiency and equity ot the ec0-
nomic system. In order to maximize these effects. ~ertaln types ot legislation 
are required and certain pubUc attitudes must be developed. 

I would like to interrupt my written testimony there to say that I 
do not by any means, nor do educators generally, assume that the s0-

lution of educational r,roblems stems wholly from legislation by the 
Congress or by State. egislators or city councils or boards of educa
tion; it stems in conSIderable part from the wisdom, the intelligence, 
and the devotion to the ideals which the schools represent, which the 
common people hold; but let us take some examples in the legislative 
area. 

A school system which fails to reach a large proportion of the young 
people. of secondary school age cannot makl' these particular young 
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people econ!,mically literate. They a~e not in the school. H~ce, leg
Islation winch tends to keep youths m good schools and which pro
vides schools for them to attend is legislation in the interest of eco-
nomic well-being.' . 

Again, if the schools are overcrowded, if they are so meagerIy 
finanoed that you just can't offer an adequate program, economic well
being is indirectly decreased. Therefore, State and Federal legisla. 
tion which looks to the lessening of the existing inequalities of edu. 
cational opportunity and the ,Provision of adequate funds and per
sonnel for education is in the mterest of economic efficiency. 

I should like the members of this committee to have been with me 
time and again when we visited these American secondary schools. 
Almost without exception they all bulge. They are built for 1,500 
students and they have 1,800, 2,000, 2,500, double shifts, no room in 
the cafeteria, no room on the playground. They are doing a splendid 
job against great handicaps, frequently understaffed, staff working 
from early morning until late at night to carry on the program, with 
no loss in efficiency. Now, anything which improves the effectiveness 
of the school itself, if you grant my primary assumption, will be in 
the interest of economic well-being for this country. 

Again, if public indifference or antagonism prevents realistic, 
honest instruction in the current problems of CItizenship and of 
economic well-being, education for economic literacy is stymied and 
education for economic well-being is thereby decreased in efficiency. 
And so anything that can be done by way of legislation or by way 
of modification of public opinion which will protect the integrity 
of the educational system from those who would bar the discussion 
of economic issues or who would limit the discussion of economic 
issues to a single prejudiced, partisan viewpoint is in the interest 
of economic literacy and hence, in the long run,in the interest of 
economic well-being in this country. What goes on in American 
schoolrcoms with reference to economic teachmg or civic teaching 
or the lack of it will be reflected in the economic well-being of this 
country in the next generation just as surely as the noon follows the 
dawn. 

Now, Mr. Chairman, may I move over very raridly to an attempt. 
hastily conceived to summarize the testimony 0 the other members 
of the panel with reference to education Y I would like to suggest 
that there be distributed to the members of the Committee the state
ment headed, "Summary of testimony relating to education." 

Acting Chairman KING. May I inquire whether or not you have 
been selected to summarize and to draw the deductions from the 
testimony heretofore obtained or whether you are speaking for your~ 
self alone! 

Dr. CABR. I am speaking in part for myself alone, and in part 
as a representative of my colleagues. We met at noon yesterday, 
and my colleagues asked me to do this. I did not have an oppor
tunity to submIt my statement to tI,em. . ... 

Dr. ANDERSON. The "Summary of Testimony Relating to Education" 
will be admitted to the record as an exhibit. 

(The document referred to was marked "Exhibit No. 2736" and is 
included in the appendix on p. 17515.) 

Acting Chairman KING. Proceed. 
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USE OP EDl1CATlON POR RECOVERY 

Dr. CARB. Education, provided it is right in amount, in kind, and in 
distribution among the people, can and will improve the economic well
being of the American people. 

That, I think, is our central conclusion, and the evidence is drawn in 
part from the recent report of the Educational Policies Commission 
on Education and Economic Well-Being, from other reports of 
the Commission, and from this study of citizenship education which we 
have just completed in 90 schools. 

Now
l 

this committee is interested in how that generalization might 
be app ied in actual things to do, and I have attempted to set down in 
this summary some of the things which ought to be done in order to 
make this generalization effective in American life. 

First, the American people should encourage qualified youth to 
remain in school through the legal school-leaving age! and beyond, if 
possible, by: (a) development of technical and vocational schools at 
the upper high-school and junior college levels-Dr. Wright 'pointed 
out yesterday the shortage of such agencies i..< b) by the prOVision of 
scholarships by public imtiative such as the ~ atlOnal Youth Adminis
tration, and through private philanthropy; (c) by adapting the course 
of study to individua needs. 

I am afraid that sounds like a pedagogic axiom to you gentlemen, 
and I should like to put more meat into It if tinle permitted. I can only 
say very briefly that the history of our secondary schools is that of a 
coUege preparatory institution. They have now moved from college 
preparatory institutions into common schools, enrolling most of the 
people of appropriate age. 

They have not been brought into the secondary schools by any cam
paign on the part of educators. The primary reason for their presence 
m the schools is economic and social forces outside of the school which 
have thrust them in. We are in the midst of a period now when a. col
lege preparatory institution1 designed for a. very small percent of the 
total population, is being aaj usted to take care of the common needs 
of all the people. Just as years ago even the elementary schools were 
looked upon as schools that only a few pe'ople could profit by, and the 
ability to read and write was the mark of a learned man, so today ilie 
secondary school, formerly a school for the education of just a few 
people, is becoming part of the common general education that we 
expect all American people to possess and to enjoy. 

That is what I mean by saying that we must adapt the eourse of 
study to ilie individual needs. We cannot continue to operate a col
lege preparatory institution and expect it to serve the needs of all of 
the people. 

The second general iliing that we ought to do is to remove youth 
from the labor market-at once. This should be donel I believe, (a) 
by approval of the Federal child-Iabor amendmen. t! (b" by fixing ilie 
school-leaving age at 16 years in every State. 

This, of course, is a matter of State legisla.tion in which the Federal 
Government cannot take a. part. Some States have already reached 
tha.t limit; a. few have exceeded it. All should move to at least 16 
years. 

That is about 10 years of schooling. Ten years of schooling, gentle
men, is not too much to equip boys and girls to deal wiili ilie problems 
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of this society. Every boy and girl becomes a voter, and in an ideal 
democracy a participant in the affairs of his country. 

We should improve the enforcement of school attendance laws, 
especially for children in industrialized agriculture and street trades, 
and other occupations. 

The third thing we must do is to encourage revision and vitaliza
tion of economic education, first by better vocational guidance based, 
as Dr. Cl ark outlined yesterday on community and national service 
to determine occupational oppoItunities, and on surveys of individuals 
to determine a{>titudes and abilities and interests. 

The teaching profession is struggling to develop that vocational 
guidance program. It is a great need, and one which we have not 
been able to achieve yet. I should like to call your attention at this 
point to a chart presented yesterday, entitled "The Jobs Youth Want 
and the Jobs They Get," taken by courtesy of the American Youth 
Commission from the Maryland Youth Study.' 

The heavy line down in the center divides what youth want to do 
from what lObs they get. And these are proportions of all the youth 
studied. The top row represents the professional desires. These 
people on the left are the ones who want to go into the professions; 
the ones on the right are the group that get m. The figures on the 
second line, left, are the groups who want to go into the managerial 
operations, and the ones on the right are the ones who get in. 

When we get into office work! we get a more nearly equitable bal
ance between what they want ana what they get. 

The next to the last line is domestic service, and you see there a 
tremendously large number of people going mto domestic service. 
Relatively few say that that is what they want to do. We believe that 
an honest and intelligent program of vocational guidance, without 
using any compulsion upon the students, can help to overcome this ter
rific dislocation between the hopes of young people and what they are 
destined to achieve. 

Mr. O'CONNELL. Do you think it practical to expect that in this top 
group, for instance, everybody would be comewhere near in balance, 
so that the people who wanted to be in professional or technical lines 
could ever expect to arrive there I 

Dr. CARR. In terms of "ever," perhaps, yes; but in terms of any rea
sonably immediate future, no. 

There is always going to be this ambition to rise, but I would like 
to point out that this so·called ambition to rise in the professions is 
due partly to the halo of prestige which attaches to professions and 
partly to the fact that the professions are, on the whole, very much 
better off economically. So that if n.nything were done to increase 
the number of persons in the professions, thereby reducing the average 
earnings in the higher·paid professions, that differential would tend 
to disapJ?ear. 

I can Imagine, for instance, that if I could take a group of high
school students and ten them, "If you will go into domestic servIce 
you can look forward to $25 a week," that sItuation which I showed 
you on the chart would not exist, in quite as great a degree, at least. 

1 See "Exhibit No. 2712," appendlz. p. 17479. 
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Acting Chairman KING. D~n't you think that a good deal of our edu. 
cation-I will modify that-don't you think that some segments of our 
educational teaching and development do not emphasize sufficiently 
t.he dignity of labor I 

Now, I have been a laboring man, and some of the wisest men, some 
of the most patriotic men, some who have been the most useful to the 
moral and spiritual development of this Republic, were men who 
worked with their hands. 

I think that too many of you educators devote too much time to 
what you call the intellectual and cultural things, and, of course, a 
man can be cultivated and be intellectual and work on the farm, in 
the coal mine, or do any form of manuallabor. 

I was reading this morning in the paper of a young man 37 years 
of age in England who has written the best work this last few weeks, 
and when the reporter went to confer with him he found him in the 
barnyard milking the cow. But he was cultured, he had read, he was 
a thinker, and yet he wanted to remain on the farm and work with his 
hands and develop the soil and make contribution to the material as 
well as to the moral and spiritual development of this country. 

I think you educators--I beg your pardon I fear sometimes that 
the educators have fallen a little short ill emphasizing what migh~ be 
termed the fundamental things in life. 

INCREASED EMPHASIS ON SKILLS 

Dr: GUIR. I think, ~enator! that !ld!1cati~n is subject t'? such stric
ture ill part, and I notice you nave limited It to part. I will say_nd 
I expect you would alP'ee-that I do not think it IS a matter of choosing 
between this emphRSls on the dignity of work and an equal emphasis 
on the cultivation of the mind and of the spirit. Indeed, what you said 
indicates you would like to see both developed concurrently. 

Booker T. Washington, I think it was, said that his race would 
prosper in proportion as they were able to put brains, spirit, and 
ability into the common manual tasks. I think his viewpoillt, while 
it is not representative of the entire teaching profession, IS becoming 
quite representative. I think if you could have talked with the many 
thousands of teachers as we have in the last few years in this civic 
study, you would be quite encouraged by the shift that has taken place. 

Acting Chairman KING. The old Romans had an expression which 
I think you teachers ought to emphasize, LaOOrare est orare--laOOr is. 
worship. Too many of you teachers and too many of these dilettantes 
look down a little upon the laboring man, the man who works in the 
mines and the mills and on the farm. Labor is worship. 

Dr. CARR. Of course, that "looking down" is a reflection, Senator, 
of what tlle rest of the culture does. It is not exclusively in the schools. 
After all, when a laboring man leads a most precarious economic exist
ence with little or no security, it is not to be wondered at that boys 
and girls do not rush eagerly into the unskilled and humble tasks. 

Acting Chairman KING. Proceed. 
Dr. CAIUI. The question of guidance, to which I referred a few 

Jl1,oments ago, is illustrated in this exhibit.' These are various groups 

1 See "Exhibit No. 2113," appendll:. p. 17480. 
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of the youth population, showing the proportion which have received 
guidance in the schools with reference to the choice of a vocation, and 
the proportion which have not. The group on the right is the propor
tion which have not. The school l2eo)?le would like to change ~at. 
We think that the revision and VItalIZation of economic educatIOn 
should involve vocational training and that this training should utilize 
the public schools, industry, labor! private efforts-wherever we can 
get help in this gigantic job we ought to use it. 

We think this should mvolve consumer education, and I understand 
if there is time the committee will hear another witness in the field of 
consumer education. 

We think that this education should involve conservation education, 
develol2ment of an understanding of the resources of our country and 
of the Importance of using them wisely. 

We think that health education in our schools is a very important 
measure toward the development of economic well-being. The figures 
on the loss of income due to illness, to incapacity of one kind and 
another, are staggering, and we think that health education which 
will teach young people to maintain their health wisely is a real con
tribution to the economic well-being of the country. 

Acting Chairman KING. That is being emphasized more and more in 
our public schools, isn't it! 

Dr. CARn. Yes, sir; quite right, very hopefully so. 
Acting Chairman KING. As chairman of the District Committee I 

can say we are emphasizing it in the District of Columbia, and doing 
all that we can to bring to the attention of the children the importance 
of health. 

Dr. CARn. Yes, sir; that is true, I know that is so. 
Finally, there should be vocational retraining for workers dis

placed by illness or accident or technological change. That will pay 
big dividends to the country as a whole, far beyond the relatively 
small cost of providing the training. 

Mr. MAGINNI8. Dr. Carr, the chart that you had a few minutes ago 
showed the relative number of youths or young people desiring to 
enter the professions and the number who enter.' There is quite a 
decided difference; I should say offhand about one-eighth, roughly. 
Is that correct! Are those based on figures of any kind! 

Dr. CARn. Yes, sir. These figures are based on interviews with 
young people in school and young people who have finished school 
and secured employment. 

Mr. MAOINNIS. Now, considering the situation as it exists today, 
many, you might say 100,000, youn~ people would be turned out each 
year, with the difficulty of absortnng them into the professions. 
Wouldn't it be well, in your judgment, if perhaps the plan along 
educational lines wns directed further into vocational rather than 
professional lines i Might that not be desirable i 

Dr. CARn. In the skilled trades I believe that would be so. How
ever, all the figures we have been able to bring together (I am not 
sure they would coincide with the figures of this committee) indi
cate that the proportion of unemployment among unskilled and semi
skilled occupations is much greater than unemployment in the profes
sions. That is, the competition for a job is greater in the un"Jrilled 

1 s~ "ExJllbU No. ~712." nppendb:. p. 17470, 
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group. If you want to lessen that competition at its worst point it 
would appear to be desirable 'to move qualified {'eaple, and ouly <J.uali
fied ones, up into the higher branches of vocational and professIonal 
training. 

Mr. PIKE. You notice, Dr. Carr, that the four eminent jurists on 
this side of the table are trying to keep new competition from entering 
their {,rofession. 

Actmg Chairman KING. I should supplement my friend's statement 
by saying that the earnings of the lawyers throughout the United 
States only a few years ago were less than $800 per year and during 
this depression many lawyers are upon relief. 

Dr. CABR. Yes, sir. 
Acting Chainnan KING. I think the earnings by and large of many 

of the lawyers have been less than of some of those who worked on 
the fann or in the mines or elsewhere . 
. Dr. CABR. I am quite sure that is so. 

Acting Chainnan KING. The legal profession hasn't been so profit
able to the great mass of the lawyers. 

Dr. CABR. That is true of all professions, isn't it! 
The fourth point I wanted to emphasize is that education for eco

nomic citizenship may be improved by giving public support to, the 
discussion of important economic issues ID secondary schools, in col
leges, and in adult forums; second, by improving the preparation of 
teachers; and third\ by supplying much better teaching materials and 
more of them, inc udmg textbooks, recordings, pamphlets, motion 
pictures, and other means of instructIOn. 

Again, if you could have visited these schools with us you would 
have been struck time and time again with the sight of eager qualified 
teachers trying to do their work without tools, not only because the 
school board didn't have the money or was unwilling to supply the 
tools, but because the tools of instruction haven't been fashioned yet 
in this economic sphere. That, of course, I realize is not a matter of 
legislation. 

Fifth, we should use free education as one of the means to improve 
the Nation's economic well-being by removing the artificial and finan
cial barriers which now debar many youth of real and proved ability 
from advanced training which would greatly benefit them and society. 
If I could leave just one point with you I would certainly choose that 
one. 

An exhibit already entered in the record is a picture of why youth 
leave school.' 

WHY YOUTH LEAVE SCHOOL 

Dr. CARR. These are based on the responses of the young people 
themselves, which may not be wholly reliable, but which were taken by 
skilled interviewers and I believe to be substantially accurate. The 
division in the chart here is between males and females. The long 
bar at the top is the youth who said that they had left school because 
of lack of funds. You notice the immediate drop to the other points. 
I shall not discu~ the ch!,!:t in detail, but. these young people, many 
times of unquestIOned abIlity, who are bemg allowed to go to seed, 

" See "ExhibIt No. 2710," appcndiJ:, p. 17477. 
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represent a wastage of human resources which this country ought not 
to tolerate. We don't know how many Pasteurs, how many Edisons 
we are throwing away for lack of opportunity. Now I know it will 
be said, "Well, If he has it in him it will come out," but I have let to 
see the evidence of that. There are plenty of cases, of course

i 
0 poor 

boys struggling upward and making a great deal of themse ves, but 
there are many, many cases where if you give a youth a sma.ll scholar
ship, some small amount of assistance which will enable him to go to 
school, he will become a contributor in a very large way to the economic 
well-being of the country. We have abundant evidence on that in the 
report which Dr. Norton referred to yesterday. 

We should also use free education as one means to inlprove the 
Nation's economic well-being by destroying the monopoly or partial 
monopoly in certain occupations by opening up training opportunities. 
I know the technical and politica.1 disadvantages of that problem, but 
it seems to be the desirable thing to do. 

Sixth. Let America proceed to make good on the cla.inl that this is 
a land of equal opportunity. In order to do that, there will have to 
be, in the firSt place, provislOn for State funds to reduce the inequali
ties of educational opportunity among the districts. You can go to 
schools within the boundaries of the same State, where the legislature 
of that State is mandated by its constitution to provide a free and 
equal educational opportunity, and yet see the most strikin~ differ
ences in educational opportunity; situations where the bnildmgs, the 
teachers, the eC).uipment, everything in one school is incomparably in
ferior to that m the other school. I do not advocate, Mr. Chairman, 
identity of educational opportunity for the people of America. I do 
not advocate that a community WIth a great burning desire to do an 
exceptiona.lly good job by its children should be told, "No; you can't 
do that· you must chip mto the common treasury." I do advocate a 
reasonable mininlum of educational opportunity for every child born 
under the American flag. Until we come to grIpS with that problem. 
we are just not making good on the American promise. . 

We ought to have Federal equalization of educational opportunit, 
among the States. Evidence has been introduced before varIOUS com· 
mittees of Congress time and again which, in my judgment, leaves no 
doubt that there are in the United States whole areas which, with thl 
best intention in the world, cannot finance an educational system at 
a reasonable minimum of effectiveness. The only agency that can 
remove those difficulties is the Federal agency, and our experience has 
been that that can be done without the interposition of Federal control 
or dictation in any undesirable way on the school. 

We ought to have effectively free education. I have already referred 
to that. By effectively free education, which we do not have now, I 
mean education provided in such a manner that the lack of money on 
the part of a youth or his parents will not of itself debar him from 
!>t\curing that education. We do not have effectively free education 
now. . 

The last two points are in the nature of exceptions . 
. Seventh. I just want to make the point that we in education recog

mze fully that many factors, many causes, affect the economic well
being of this country. We are not so overcome with the inlportance of 
our profession as to suppose that we have the exclusive key to the 
answer that this committee is seeking. We do believe that education is 
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only one factor, but an exc~dingly important and powerful factor, a 
good lever to put under the inertIa of this economic system and get it 
rolling in the direction we want. 

Eighth. I would like to say that education has many highly impor' 
tant values other than the economic values, Senator, you were refer· 
ring to this yesterday. An emphasis on the economic values of 
education, which we have selected here for emphasis because we 
understood that was the committee's primary concern, does not in 
any sense ignore or minimize these other values of education. 

Acting (,'hairman K,NG. Thank you very much. Are there any 
questions¥ 

Dr. ANDERSON. Thank you, Dr. CaIT. 
(The witness, Dr. Carr, was excused.) 
Dr. ANDERSON. The next witness is Mr. Kennedy, who will discuss 

technology and its effect, in the coal industry. Before this, gentlemen 
of the committee, we have presented representatives of two groups, 
management and labor

i 
in the particular industries under review. 

Because this is the fina day of testimony and we are attempting to 
rush this thing through today, we have asked the witnesses to be as 
brief as possible and to file as much of their material as they can. In 
this connection, management has been very cooperative, and. Mr. 
Charles O'Neill, president of the United Eastern Coal Sales Corpora
tion, expressin~ the point of view of management, has very kindly 
agreed to file his statement in toto with the committee and not make a 
personal appearance. 

At this time, Mr. Chairman, I should like to submit his statement to 
the committee to be incorporated into its deliberations as if read. 

Acting Chairman KING. Any objections! It will be received. 
(The Qocument referred to was marked "Exhibit No. 2737" and is 

included in the appendix on pp. 17516-17535.) 
Dr. ANDERSON. The next witness for the coal industry is Thomas 

Kennedy, secretary-treasurer of the United Mine Workers of America, 
and with him is associated Dr. Waiter Polakov, director of the engi
neering departInent of tJ,e same organization; 

Actin~ Chairman KING. Do you and each of you solemnly swear that 
the testunony you are about to give ill. this proceeding shall be the 
truth, the whole trutl1 and nothing but the truth, so help you God ¥ 

Mr. KENNEDY. I do. 
Dr. POLAKov. I do. 

TESTIMONY OF THOMAS XENNEDY, SECRETARY-TREASURER; AND 
WALTER N. POLAXOV, DIRECTOR, ENGINEERING DEPARTMENT, 
UNITED MINE WORKERS OF AMERICA, WASHlNG'I;ON, D. C. 

Dr. ANDERSON. Mr. Kennedy, what is your position at the present 
time! 

Mr. KENNEDY. Secretary and treasurer of the United Mine Workers 
of America. 

Dr. ANDERSON. Is that an affiliate of the A. F. of L. or the C. I. O. ! 
Mr. KENNEDY. C. I. O. 
Dr. ANDERSON. How many mine workers are organized in your 

United Mine Workers organization! 
Mr. KENNEDY. Six hundred thousand. 
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Dr. ANDERSON. How many mine workers are there in the entire 

country mining coal' 
Mr. MNNEDY. We figure approximately somewhere in the neigh-

borhood of 650,000 or 660,000. . . 
Dr. ANDERSON. So that you are speaking for the vast majority of 

cos 1 miners in America. 
Mr. MN>O"EDY. I believe so. 
Dr. ANDERSON. Dr. Polakov, you are an engineer! 
Dr. POLAKOV. I am a management engineer. 
Dr. ANDERSON. How long have you been engaged with or related to 

the United Mine Workers organization' 
Dr. POLAKOV. I am director of their engineering department and 

have been for a little over 3 years. 
Dr. ANDERSON. And both of you have been studying this problem of 

the impact of technology on mine workers and miningf 
Dr. POLAKOV. That IS right. 
Mr.KENNEDY. Yes. 
Mr. CHAmMAN. I have prepared a summary of the facts and data 

which are contained in thIS table which will be filed with the com
mittee. 

Acting Chairman KING. It will be received. 
(The document referred to was marked "Exhibit No. 2738" and is 

included in the appendix on pp. 17536-17550.) 
Mr. KENNEDY. Coal mining has been considered a sick industry for 

many years. As far back as March 1932, the U. S. Supreme Court, in 
the case of Appalachian Coals, Inc., took cognizance that ''unemploy
ment mounts and communities dependent upon profitable production 
are prostrated." 

The United Mine Workers of America have consistently supported 
measures tending to stabilize the coal industry: They sponsored the 
National Bitummous Coal Act, the establishment of minimum prices, 
and in every other way possible have been helpful. 

While this legislation has as yet not had a chance to operate, it is 
safe to say that the force of technology is closing the economic scissors 
that cut the life line of emplioyment on which hundreds of thousands 
of coal miners precariously hang. . 

One blade of these scissors continually cuts the number of men 
needed to produce each ton of coal, while the other blade cuts the 
number of tons needed to carry on industry, transportation, and the 
generation of heat, light, and power. 

INCBEASED PRODUCIIYITr 

Mr. MNNEDY. The technology of coal mining has steadily increased 
productivity of labor from less than 3 tons (2.98) per day in 1900 
to 4.6 tons 10 a much sllOrter (23.9 percent) workday in 1938. Since 
the advent of mechanical loading, the time needed to produce 1 
ton of bituminous coal has been sllOrtened by 17 minutes; tills means 
that 15 yea!"8 ago the production of 1 ton of coal required 18.6 per
cent more tlDle. 

Such speeding up of production would have eliminated 131,000 
jobs in and around the bituminous mines of this country, but due to 
tile reduction. of hours, t!'e reducti',>D of the number of days mines 
operate wlthm a year (ID 1929 mmes operated 219 days, in 1938 
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only 160 days), and the sharing of work among miners, the total 
disemployment from mechanization and other means of increasing 
labor productivity was actually 75,715 men ID the bituminous coal 
industry. This number of men and their families were denied the 
right to work within the 15 years from 1923 to 1938. 

In the anthracite field, while mechanization and the general rise 
of labor productivity were even more l'ronounced, showing an in· 
crease of 48.3 percent in hourly productIvity per man, the total rus
employment due to this cause was less-about 2,500 men disl'laced 
by mechanization-within the same period, because the reductIOn in 
the number of days operated per year was in about the same pro
portion as the increase in productivity per man·day. 

The total elinIination of jobs by technological changes in labor pro· 
ductivity reached during the last 15 years the ominous figure of 
78J:40 men. . 

!Juring the same period (192~8) the consumption of coal was 
gradually reduced by 219,000,000 tons of bituminous coal and by 
47,20°1000 tons of anthracite. 

Actmg Chairman KiNG. Was that reduction in part due to the 
increased consumption of gas and oil ¥ 

Mr. KENNEDY. Yes. I come to that later on, Senator, I have that 
all worKed out. 

This reduction of coal consumption is not due to the economic de· 
pression alone. As a matter of fact, our total energy consumption 
mcreased 20.8 percent-from 21,308 trillions of heat units (B. t. u.) 
in 1921-25 to 25739 trillions of heat units in 1937. 

The principal cause of the reduced coal consumption has been 
technological progress in almost every engineering activity. 

Wherever coal IS use?~ it is used in smaller quantities for secur
ing the same resnlts. Mechanical stokers, pulverized coal burners, 
automatic combination controls, economizers, preheaters, and so forth, 
greatly enhance the efficiency of steam generation. 

The use of steam 'produced with a smaller quantity of coal is in 
turn made more effiCIent b'y the use of high-pressure, high superheat 
steam, better pipe insulatIOn, the use of regenerators, superheaters, 
and so forth. Steam engines gave wayoto three-stage steam turbines 
of greater efficiency. The wider use of electric current from large 
ana economical central stations took the place of isolated plants of 
lower efficiency. Thus public utility plants alone reduced their coal 
consumption by 40.4 percent per each kilowatt-hour ~enerated. 

Likewise in railroad practice modern locomotives, Improved road
beds, roller bearings, and so forth, reduced coal consumption 22.0 
percent per 1,000 to,!-miles of freight moved, and by over 15 percent 
per passenger car·mlle. 

Iri the cement industry coal consumption per barrel of cement 
was reduced by some 20 percent, and in pig iron production by 14.6 
percent, and so on through achievements in various branches of 
engineering. 

Domestic heating is no exception-the development of domestic 
stokers, of automatic combustion and heat regulators, and the more 
efficient insulation of houses has considerably reduced this important 
market. for coal. 

Translating.1lhese economies in coal utilization into the number of 
men needed to mine the coal which is no longer required, we get 
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another group of 34,000 miners who lost their jobs due to engineer
ing efficiency in coal utilization within the last 15 years. 

At the same time the technique of geophysics has made noteworthy 
strides in locating new oil and gas wells. Whereas we knew of only 
15 to 20 years of oil reserves at the close of the World War, we are 
now reasonably certain of 30 years of an increased supply of these 
substitute fuels. Along with the opening of new oil and gas fields, 
perfected methods of recovery have increased their yield. 

This yield of crude oil is refined by technically improved processes, 
and this increased production of gasoline is accompanied by an in
creased output of fuel oil and Diesel oil. 

Mr. PIKE. I think I would have to take a little exception on that 
point, Mr. Kennedy. There is an increase in the total over a long 
period of years due to a great increase in the total amount of oil 
put through the refineries, but by and large the J'roportion of fuel 
and Diesel oil from the barrel is rather less than It was. After you 
have built up your gasoline, say, to 45 or 50 percent of the total of 
the barrel of crude put in, as againstlerhaps a natural yield of 
around 25 or 27, as a rough guess, a goo deal of that increased pro
duction of gasoline comes right out of the fuel and the burning 
oil cut. 

Mr. KENNEDY. Is that under the new process' 
Mr. PIKE. Under the new process I think they burn all the gaso

line. 
Acting Chairman KINo. Does the engineer desire to make an ob-

servation' 
Dr. POLAKOV. We have it worked out in our figures here. 
Mr. KENNEDY. Our figures show an increase. 
Mr. PIKE. In the total number, yes; but it is So rather decreased 

proportion. Of course, the oil industry has grown very substantially 
over the period. That is the only exception I wanted to make. 

Mr. KENNEDY. Residual oil (fuel, gas, Diesel) is not, in our judg
ment, priced in pro);>ortion to the cost of production, but fuel oil lS 
subsidIZed by gasolme sales. Thus, technological advances in the 
petroleum industry have made it possible to put liquid fuels on the 
market in competition with coal. . 

Diesel-ilngine installations by 1940 represent over 15,000,000 horse
power, which otherwise would be largely generated by coal. Fuel
oil consumption increased between 1923 and 1937 by 84,000,000 bar' 
rels. This amount of fuel alone replaced nearly 15,000,000 tons of 
coal and eliminated the jobs of at least 16,000 miners. 

The technology of natural-gas production and tran~ortation has 
likewise made great strides and offers for sale this substltute for coal 
at somewhat advantageous prices. While only a portion of the 
natural gas enters into direct competition with coal or with manu
factured coal g.as, the portion has grown tl"!'mendously. .Some 530,-
000,000,000 CUOIC feet of natural gas have displaced coal m domestic 
and inaustrial uses. This quantIty is equivalent to some 22,000000 
tons of coal. The resulting elimination of jobs which would have 
been necessary to mine this tonnage put about 24,000 miners out of 
work. 
. Last b~t not least, impo~ant technological progress has been made 
In the deSIgn and construction of hydroelectric plants. In 1937 nearly 
44,000,000,000 kilowatt-hours were produced by water power. Ooal 
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burned· for this purpo.e w\luld have given employment· to 34,500 
miners. The increase in hydroelectric output between 1925 and 1937 
n.Ione is equivalent to over 6,000 miners' jobs. 

Acting Chairman KING. The Government then through T. V. A. 
and these hydroelectric plants constructed by the Government are in 
competition with the coal mines. 

Mr. KENNEDY. In a certain sense; yes. 
To summarize this technological displacement of miners within the 

last 15 years, we add these groups by causes of disemployment. 

Mechanization and increased productivity of labor____________________ 78,140 
Increased eftlciency ot utillzatioD___________________________________ 33,950 
·Substitute fuel 011__________________________________________________ 16,100 
Substitute natural g8S______________________________________________ 23,900 
All hydroelectrIc power_____________________________________________ 34,540 

Total _________________________________________________________ 1~630 

The unaccounted·for balance of disemployed miners may be due to 
some extent to the conservatism of the above calculation. It is reason
able, however, to presume that these remaining unemployed lost their 
jobs because of the economic depression, which reduced industrial 
production and transportation as well as compelled a large sectio!, of 
our population to economize on heating their homes, illuminating 
their rooms, and otherwise curtailed their former standards of living. 

DECLINE Hi EMPLOYMENT 

Mr. KENNEDY. Statistics of the United States Bureau of Mines 
indicate that the total shrinkage of employment between 1923 and 
1937 was: . 

Men In bituminous IDines ________________________________________________ 214,022 
In anthracite IDines_________________________________________________ 58.553 

, 
Total ________________________________________________________ 272,680 

By 1938 this figure on unemployment reached a still higher level of 
297,250 men. Therefore, the unemployment not directly allocated 
to technological displacement is: • 

M ... Total ______________________________________________________________ 272,680 
Technologlcal ______________________________________________________ 186,630 

Due to depression (In 1937) __________________________________ 86,050 

In 1988 (about) ______________________________________________ 110,000 

Of course, all of these men are not necessarily totally without 
work. The computation was made on the man-year basis, which in 
1937 was eqnal to 1,372 hours of employment and in 1938 shrank 
to 1,120 hours per year. It is quite possible that some of these men 
whose work was made unnecessary by technology were sharing work 
with others, so that instead of 272,000 men working zero hours and 
589,000 working full time, some of the men worked fewer days per 
week to prevent starvation of disemployed families, at the cost of 
undernourishing their own children. 

What the future holds for employment in the coal industry is 
reasonably certain. Extended mechanization will continue to take ita 
toll in men swept aside by machines. This displacement will gradu-
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ally slow down until a new type of machine will again accelerate the 
rate of displacement. 

A careful inspection of new mining equipment, as it is exhibited 
annually at the Min,ing Congress conventions, gives .a muc~ be.tter 
picture of the trend ID the future than all the economic coml?ilatlons 
and legal considerations can possibly disclose. And the writing on 
the wall of the exhibition halls is that within a few years the pro
ductivity of labor will approximate 1 ton per man-hour. 

The other blade of the economic scissors-the reduction of demand 
for coal-ean be foreseen from the examination of engineering evi
dence. Little can be expected in better equipment for combustion 
of competing fuels. As gasoline is sold in ever-increasing quantities 
for motor transport, a greater quantity of fuel oil will be available 
and will become the chief competitor of coal unless and until new 
processes of oil fra.ctioning are perfected which would yield more 
gasoline and less fuel and gas oil, which I think is being brought 
about. Natural gas may be expected to continue to compete and to 
displace coal wherever possible. 

But deposits of both petroleum and gas are much more limited than 
of coal. It is officially estimated on the basis of present-day technol-
0I!Y that petroleum deposits will last 15 to 30 years. Uuless new 
discoveries are made within that time, competing fuels may go up 
in price or otherwise become restricted. 

The opposing force which may retsrd the shrinking employment 
in the coal-mining industry is to be looked for in the development 
of the technology of coal byproducts, liquefaction of coal to derive 
motor fuels. and the expanSIOn of chemical industries. 

In other words, the "long view" on the situation of the present 
ravages of technological disemployment offers some solace that per
haps in the not distsnt future new industries will spring out of new 
technology or multiple production, using coal as a raw chemica.l as 
well as a crude fuel. . 

In the meantime the United Mine Workers of America believe 
that the Federal Government should give some consideration to the 
matter of assisting the bituminous and anthracite industries to ad
vance their markets and create employment. Increased employment 
in the !,,~g indu";lry c<:,nstsntiy a/lgravates the national unemploy
ment situation and IS a· Vital factor ID that problem. 

Acting Chairman KING. May I interrupt you, Mr. Kennedy' I 
am v~ much interested in the suggestion you have just made about 
the obhgation or duty upon the part of the Federal Government to 
find means for a larger utilization of coal. Will you elaborate that 
point a little, if you care to' 

Mr. KEm.'EIlY. Yes. 
As a!!llinst competing fuels, labor plays a very imJlortant part in 

the production of coal, as evidenced by figures showmg the relation 
of labor costs to the total cost of producmg various goods in this· 
country. Oil, gas, and SO forth, come from practically laborless 
industries. 

Now, fuel oil is one of our serious competitors in the coal business. 
We have made constant overtures to the Federal Government to 
put an excise tsx on the imports of oil. We have had up with the 
Federal Government the question of taxes in these so-called trade 
agreements with foreign countries, for instance the Venezue1an 
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Trade Agreement. We made overtures to the Department of State 
urging that nothing be done to interfere with the tax on Venezuelan 
oil. We believe it should be taxed. Well, they reduced the tax on 
that oil We believe, in connection with the Canadian agreement, 
that somthing could be done to facilitate the sending of our cool into 
Canada. There is a tax of some 50 or 60 cents on a ton now against 
American coals into Canada. That was reduced very little ln the 
last agreement. 

Mr. PIKE. They have some mines of their own to protect, haven't 
they, Mr. Kennedy¥ 

Mr. KENNEDY. But they don't protect them. The Canadian mines 
have a potential productive capacity of about 50,000,000 tons a year. 
They consume from 90,000,000 to 100,000,000 tons in Canada, but 
the former Canadian Government, that is, the Bennett government) 
made a trade agreement with Great Britain in which they ·subsidizeu 
Great Britain's cool even against Nova Scotia and British Columbia 
coal, and against our coal. So that anthracite lost about 2,000,000 
tons of a market that it had in Canada as a result of those trade 
agreements. I mean the agreement between Canada and Great Bri
tain and the tax that is leVIed against American coals by Canada. 

Mr. PIKE. That probably goes into the shipping situation to some 
extent. 

Mr. KENNEDY. I think it does to some extent. 
Mr. PIKE. To give perhaps a boat for grain from England to 

Canada. 
Mr. KENNEDY. I was personally acquainted with Mr. Harrington, of 

Nova Scotia, at that time, and I got the impression that the coal in
dustry in Canada was sold out in the interest of the grain and fruit 
industries. 

Mr. PIKE. The maritime provinces frequently had that feeling. 
Mr. KENNEDY. That is right. 
Somewhere along the line, recognition of this factor must be ac

cepted by the Amencan people and by the Congress. Legislation con
templating equalizing taxes on competing fuels and imports of oil and 
solid fuels, together with the possibility of taxation and regnlation 
within the realm of labor-SRvmg machinery, may be pertinent and 
necessary. 

In this connectio~ of course, the United Mine Workers are strongl, 
on record apropos ot the convening of a national meeting by the PresI
dent or by Congress in which labor and industry and finance might 
be represented, and which should give some consideration to an 
approach of this problem of unemployment and its solution. 

In any event we believe Congress should do what is necessary to 
bring about a national economy that will put our unemployed back 
to work on a basis of hours that will be geared to the trend of modern 
industry j and wages and opportunity for earning that will bring 
about sUfficient and adequate purchasIng power to provide for con
tinuing steady employment and prosperity in this Nation. 

Acting Chairman KING. Thank you very much, Mr. Kennedy. Are 
there any questions ¥ 

Dr. ANDERSON. I think Mr. Polakov was to read his statement fol
lowing, or are you to insert it in the record ¥ 
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Mr. POLAXOV. I leave it to the committee whether they want to hear 
a somewhat different a.pproach to the subject from the engineering 
point of view, or insert it in the record. 

Acting Chairman KINo. How man1 more witnesses have we' 
Dr. ANnERSON. One more this mommg. 
Acting Chainnan KINo. How long will it take' 
Mr. POLAKOV. Twenty minutes. 
Acting Chairman KrNG. This is a very interesting subject. I would 

like to hear the engineer. 

OOHPETlTION OF OOAL AND GAS 

Mr. PmE. May I ask a question of Mr. Kennedy¥ This matter of 
competition between.gas a.nd coal is a very difficult thing. Gas, as 
10U say, in its inception is almost entirely a laborless industry. There 
15 a great waste of gas going on in our Southwest, considerable waste, 
let me put it, which our National Resources Commission want stopped, 
and I think we would all like to see stopped. So we have a Federal 
interest in utilizing that gas. At the same time it is utilized, it comes 
right in to your product and competes more. 

Under this present bituminous law, we have a stabilized price of 
coal at or a little bit higher than the rate it has been selling at, let's 
say, over the last 2 or 3 years. In the meantime, another agency 
of the Federal Government is trying quite hard to get down the 
prices of delivered natural gas. If those prices come down, natural 
gas displaces more coal. 

It is pretty contradictory, it seems to me, aod I wondered what 
your reaction was. 

Mr. KENNEDY. I have ao idea that somewhere along the line there 
has got to be a correlation of these prices in the industries affecting 
all kinds of fuel, solid, liquid, g_it just doesn't make sense. 

Mr. PmE. The thing you said IS very true; our resources of gases 
and oil are quite lintited. The N atonal Resources Planning Board 
estintates there is the equivalent of about 4,000,000,000 tons of coal in 
sight in form of oil and about the same heat value in the form of 
natural gas. There will be more of these discovered, of course. On 
the other hand, 2,500,000,000,000 tons of coal are in sight. The dif
ficulty of competition is probably just a matter of this generation, 
but it doesn't help this particular generation very much. 

Mr. KExNEDY. That is true in Pennsylvaoia during the adminis
tration that I was associated with over there; we kept natural gas 
out of Pennsylvaoia; we wouldn't permit to enter there. I don't 
know what the present administration is going to do, but we are in 
hopes they will continue that policy. 

Dr. ANDERSON. Mr. Kennedy, your competition with other fuels 
is made more serious, isn't it, but isn't the coal by the highly com
petitive nature of the coal industry-.-some 6,000-0dd units fighting 
over price' 

Mr. KExNmy. It is very highly competitive. 
Dr. ANDERSON. That is one of the major problems that you face in 

attempting to soh"e the employment problems of the workers in the 
industry I 

12~491--41--pt.S0----64 
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Mr. KENNEDY. It was one of.the problems that we faced, and which 
we hope has been solved by the enactment of a National Bituminous 
Coal Act in the publication of prices. We think that may help to 
solve that problem. 

Dr. ANDERSON. Is there any feeling that one of the ways to solve 
at least part of the coal problem is to wrify the industry into larger, 
more monopolitic groups I 

Mr. KENNEDY. Well, I don't know; we had that situation in an· 
thracite, where they had virtually a monopoly up until 10 years ago, 
and since that time it has disintegrated. We now have less mon
opoly there than we ever had. 

Dr. ANDERSON. In other words, wheu industry was unified, you 
could get at the problem quicker. 

Mr. KENNEDY. Much better. 
Mr. O'CONNELL. It was that disinte!p"ation, I take it, that was 

in part responsible for the Pennsylvama Bituminous Coal Act. 
Mr. KENNEDY. That is true, but we do not have any such act in 

anthracite. 
Mr. O'CoNNELL. Are there many competing units in the anthracite 

field i 
Mr. KENNEDY. More now than ever in its hlstory' we probably h",ve 

200 or more units there now where we formerly had about 60 or 65. 
Acting Chairman KING. Has the number of units increased by 

reason of developing new anthracite coal mines, or by a division of the 
former areas of coal i 

Mr. KENNEDY. We had very keen competition in prices there for 
a number of years, and a lot of companies folded up and leased their 
mines out to individuals. There are a greater number of independent 
operators now. 

Dr. ANDERSoN. Mr. Kennedy, we had testimony concerning what is 
occurring in steel towns as a result of a new stripping process, and 
closing down of old mills. I understand that you have also faced that 
in the plight of the coal miners, and that has been met by closing of 
mines. 

Mr. KENNEDY. We have a number of those cases. Dr. Polakov can 
touch on them. Right in my own State, Rp in the anthracite regions, 
we have many ghost towns. 

Dr. ANDERSoN. Is the problem being accentuated, or growing less I 
Mr. KENNEDY. Well, I don't know; lt is not being aggravated. The 

loss of employment by thousands of miners in certain sections of the 
anthracite really brought on the so-called bootleg mine problem, be· 
cause the whole community was lost by shutting down all the mines 
in a given territory. 

Dr. ANDERSON. I understand in England they have finally come to 
the conclusion that they have to move whole populations. What is 
your judgment on stranded populations and the possibility of moving 
them! 

Mr.KENNEDY. I was in England last year at the miners' convention 
there in South Wales. That was the really bad area in England, 
South Wales. Since the war, that problem has sort of disappeared, 
rather since they started to prepare for the war. The Government 
had built manufacturing establishments in some of those Welsh val
leys, which meant industries. That was working out pretty well until 
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the war reached them, and now the mining industry is working full 
blast, together with steel and all other industries in that section of 
England. 

Dr. ANDERsON. The Gove'rnment had to intercede to the extent of 
actnally going in with capital equipment and building factories, in
viting new industries to engage in their business there and by so doing, 
link the factor of coal to industry. 

Mr. KENNmy. That is rio-ht, right in those valleys. 
Dr. ANDERSON. How reaYistic IS such an approach in the solution of 

our problem here! 
Mr. KENNEDY. I think it offers something, especially in the mining 

area. 
Dr. ANDERSON. All right, Mr. Polakov. 
Acting Chairman KING. Mr. Kennedy, we appreciate very much 

the contribution of this important subject. 
Mr. KENNEDY. We have a gentleman here from the Pittsburgh dis

trict who lost his job tlle other day as a result of the introduction of 
machinery. Do you care to question him, or see him, or talk to hint I 
This is Mr. Renton. 

Acting Chairman KING. Do you solemnly swear the evidence you 
are about to give in this hearing shall be the truth, the whole truth, 
Rnd nothing but the truth, so help you God I 

Mr. RENTON. I do. 

TESTIMONY OF WllLIAM RENTON, OF COVERDALE, PA. 

Mr. KENNEDY. Where do you live! 
Mr. RENTON. Coverdale, Pa. 
Mr. KENNEDY. It is in AUegheny County. How old are you! 
Mr. RENTON. Forty-six years old. 
Mr. KENNEDY. What is your occupation' 
Mr. RENTON. Coal miner. 
Mr. IUNNEDY. When did you last work! 
Mr. RENTON. On the 20th of January 1940. 
Mr. IUNNEDY. How did you lose your job I 
Mr. RENTON. By introduction of machinery. 
Mr: IU:NNEDY. How many men were displaced at your mine by 

machmery! 
Mr. RENTON. From the 20th of January until the present tinte there 

have been 200 men displaced. 
Colonel CHANTLAND. Out of how manyl 
Mr. RENTON. Out of 800. 
Mr. KENNEDY. Do you think your age had anything to do with 

your loss of employment by not going on the machines ill the mine! 
Mr. RENTON. My not going on the machines is the reason I am 

unemployed. 
Mr. IUNNEDY. They usually put younger men on machines! 
Mr. RENTON. Yes, sir. : 
Mr. PUtE. You mean they think you are too old to go on i 
Mr. RENTON. On going around to the other mines, 45 years prac

ticnlly is the limit to go on a machine. 
Mr. PUtE. They are apt not to hire a man over 45, or apt not to 

keep him if they bring machines in. 
Mr. RENTON. That IS right. 
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Mr. O'CONNELL. Generally. speaking, were the men let out-the 
older menl 

Mr. RENTON. Mostly older men; yes, sir. 
Mr. KENNEDY. What are you doing now, Mr. Renton Y 
Mr. RENTON. I am not employed at the present time. 
Mr. KENNEDY. Have you employment insurance compensation' 
Mr. RENTON. I did up until last week. 
Mr. KENNEDY. That is given for 13 weeks in Pennsylvania, is it 

noti 
Mr. RENTON. Yes, sir. 
Mr. KENNEDY. And you are finished on that. What are you going 

to do now, from now on after your insurance runs out i 
Mr. RENTON. Well, I will have to go-these last few months I 

have been trying to get employment with these other mines, but I 
have been unsuccessfUl, and about the only thing left now is to try 
and go on relief, and I don't want to do that. 

Mr. KENNEDY. Do you own your own home! 
Mr. RENTON. Partially I do. 
Mr. KENNEDY. You are paying for it on the installment planY 
Mr. fuNTON. That is right. 
Acting Chairman KING. Have you a family' 
Mr. RENTON . Yes, sir; 3 children. 
Mr. HrNRICHS. Was this January the first time you have ever 

drawn unemployment compensation! Have you had unemployment 
compensation before' 

Mr. RENTON. I did last year, in April. 
Mr. lliNRICH8. How long were you out in April! 
Mr. RENTON. Seven weeks, at the time of the strike. 
Mr. HrNRICHS. And you hadn't drawn compensation before that' 
Mr. RENTON. Yes sir. 
Mr. MAGINNIs. Were you paid any wages at all when you were let 

out because of machinery' 
Mr. RENTON. No sir; except the unemployment compensation. 
Dr. ANDERSON. But you were paid no dismissal wa~e when ma-

chinery wns installed in your coal mine and you were dIsmissed' 
Mr. RENTON. No; unless we had earned.it. 
Dr. ANDERSON. I mean dismissal wage. 
Mr. RENTON. No sir. 
Dr. ANoERsoN. Do you know of any such among your acquaint

ances or work in the coal mines' 
Mr. RENTON. I do not. 
Dr. ANDERSoN. And when you go from one mine to another and 

apply for work what do they tell you' 
Mr. RENTON. Well what they have told me is that they are sorry 

they are laying men off and putting machines in. That has been my 
answer all through the valley. 

Dr. ANDERSON. You look like a perfectly healthy and strong man. 
Why is it ·you can't handle a machme i 

Mr. RENTON. I haven't had an opportunity to handle the machine 
because I can't be reemployed. 

Dr. ANDEEsoN. But you could handle a machine. 
Mr. RENTON. I could. 
Dr. ANDEESON. Why do they want younger men to handle the 

machine' 
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Mr. RENToN. The way I see it, they can mold the young men to 

what they want them to do more than an older man. . 
Dr. ANDERBON. Yon mean it will take some time to train a man 

to handle a machine! 
Mr. RENTON. On these big machines; yes. 
Dr. ANDERsoN. And you don't think a man of your age can learn 

just as well and rapidly as a young man Y 
Mr. RENToN. I certainly do. 
Dr. ANDERsoN. Who thinks differentlv! 
Mr. RENToN. The foreman thinks differently on that. 
Dr. ANDERBON. Well, when these young men are taken in your place, 

are they taken from miners already at work in the mines, .or are 
they taken from outside unemployed workers' 

Mr. RENTON. They are taken from the lads in the mines. 
Acting Chairman KDfG. They didn't bring in new men! 
Mr. RENTON. No, sir. 
Acting Chairman KING. They took the younger men who were 

working in the mine! 
Mr. RENTON. That is what they only partially did. They brought 

in some other men when they started that first, some cutters, we called 
them, that cut the coal. We didn't have enough at the mine at that 
time to take those positions. 

Acting Chairman KiNG. Then the new men brought in were per
sons that had skill that none in the mines possessed. 

Mr. RENTON. That is right. 
Mr. HINRICHS. How many years have you beeu employed by the 

company! 
Mr. RENTON. Since 1930. 
Mr. HINRlCHS. So that you have been with them for 10 years. 
Mr. RENTON. The past 10 years all but 6 months. Two years ago 

I didn't work for 6 months, and then I wag. reemployed at that same 
mine. 

Acting Chairman KING. Wl,at did you do before you worked in 
the minel 

Mr. RENTON. Before I came back to this mine, I was sealing mines. 
Mr. KENNEDY. That is sealing up abandoned mines. . 
Acting Chairman KING. You have been in the coal mining business 

many years, then. 
Mr. RENTON. Yes, sir; the last 30 years I worked in the coal mines. 
Acting Chairman KING. In Pennsylvania! 
Mr. RENTON. No; since 1914 in Pennsylvania; I came to Pennsyl-

vania in 1914. 
Acting Chairman KING. You came from Wales i 
Mr. RENTON. From Scotland. 
Mr. HINRlCHS. Had any of the younger men who are kept on in 

the mine been with tl,e company for a shorter period than you had 
beenY 

Mr. RENTON. Absolutely. 
Mr. HtNRlCHS. Men who had heen there for only 2 or 3 yearsY 
Mr. RENTON. That is right, sir. 
Mr. HtNRlOHS. So that you weren't protected by any form of 

seniority. 
Mr. RENTON. That is right. 
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Mr. HINRICHS. And seniority protection would have protected you 
as a particular individual Y 

Mr. RENToN. That is right. 
Colonel CHANTLAND. What do these machines consist oU 
Mr. RENTON. Well, it is a conveyor system. The machine goes 

in on the coal face and takes the coal up a boom and enters it onto 
the car. Then they have other types that go in with a shaking 
"ystem that does practically the same thing, but it is a different kind 
of machine. 

Colonel CHANTLAND. Mr. Kennedy, how nearly typical is this man's 
example throughout the industry-I mean how many instances of 
this has occurred within this short time that he speaks of-during 
the last 15 months ¥ 

Mr. KENNEDY. There is quite a lot of it in the bituminous, for one 
of the reasons advanced by Mr. Hinrichs. In many sections we do 
have seniority rights. In a lot of sections in the bituminous, we 
do not have seniority rights, especially in the newly organized fields, 
the coke fields in West Virginia, Kentucky, Tennessee, and other newly 
organized districts. 

Where we have seniorit;v, we can protect our older men; that is, 
. men older in point of servIce. 

DISMISSAL WAGES 

Colonel CHANTLAND. What about any dismissal wages anywhere in 
the industry ¥ 

Mr. KENNEOY. There is no dismissal wage in the coal-mining in
dustry that I am aware of. We have it in the chemical end of our 
industry, but not in the coal-mining industry. 

Dr. ANDERsoN. How abrupt was the notice you got Y When were 
you told you were to he dismissed Y 

Mr. RENTON. I was told on January 20, and the next day W"," my 
last day. 

Dr. ANOERSON. And you had no inkling that that was going to 
occur! 

Mr. RENTON. Absolutely not; I didn't. think I was going to be 
laid off. 

Dr. ANDERSON. There wasn't any rumor aBoat that the mine was 
going to move into mechanization and you had better get ready Y 

Mr. RENTON. There was to that effect, but we didn't pay any atten
tion to it; we didn't think we were going.to be laid off nntil the day 
before the assistant foreman told me, "Bill, tomorrow is your last 
day." 

Mr. HINRICHS. Even if you had known the mine was to be mech
anized and they were going to layoff workers, you as a particular 
individual wouldn't have known whether you were going to be one 
of the 200, or whether it was going to be someone else, would you Y 

Mr. RENTON. That is rilJht. 
Mr. HINRICHS. Your notIce as an individual came hefore the mech

u.nization took place. 
Mr. RENTON. That is right. 
Mr. O'CoNNELL. Had you known it a week or 2 weeks in advance 

there wasn't very much you could have done about it. 
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Mr. RENTON. Couldn't have done a thing about it. 
Acting Chairman KINO. Will you proceed, Mr. Polakov¥ 
Mr. POLAltOv. I will abbreviate. 

17199 . 

Acting Chairman KiNo. Your paper will be printed if you desire. 
(The document referred to was marked "Exhibit No. 2739" and 

is included in the appendix on pp. 17551-17557.) 
Mr. POLAKOV. The economic consequences of such changed tech

nique in mining are grave and far-reaching. With 78,000 men who 
lost their jobs in mines due to mechanization within the last 15 
years, with a total of 187,000 displaced by all forms of changed 
technology, and a total of 272,000 men out of jobs) the industry and 
the Nation is faced with a problem of what to 110 with these men 
and their dependents, a total well over 1,000,000 people. 

One director of personnel department of a typical coal company 
wrote to us recently, and I will read his letter. 

We mine bituminous coal and employ 6,000 men. Wben we are fully mech~ 
an.iZed we will have laid ojf about 1,000 men. I realize that the general thought 
Is that these men will be employed in other Industries, as there will be more 
men employed in the manufacturing of these machines. But. to start with. this 
type of !abor, and the age of these men, will make it practically impossible for 
them to even do this type of work, and besides the ,automobUe and steel plants 
and machine shops are reducing their personnel and have the same problem. 
Industry is using the best talent and research for improving its machinery 
80 as to lower their costs and in many instances to just maintain their present 
busLness. Of cO'urse, nO' corporation can a1ford to' maintain these extra men. 
and if industry doesn't take care of these men the government must~d in the 
end the Industry must pay 10r this In the way 01 taxes. 

-Now, tllll.t is a quotation from a letter of one of the large coal 
companies. 

The United Mine Workers of America have favored the introduc
tion of a 6-hour day, 30-hour week, with 200 days a year guaranteed 
work ever since Mr. John L. Lewis proposed this measure at the 1933 
Bituminous Coal Code hearings. 

When the 7-hour day, 35-hour week was finally secured, it was 
obvious that tlus measure was no longer adequate, that the securing 
of it was delayed too much, and it was unable to absorb the techno
logical displacements, and again in the wage negotiations in 1939 the 
30-hour week was sought but not attained. 

Miners themselves, rather than see their neighbors and their chil
dren starve, fr~uently demand that the local management reduce the 
number of working days for all instead of laying off completely men 
whose jobs are eliminated by machines. "Work together, starve to
gether' seems to be a motto in most of the mining camps. And work 
for 2 or 3 days a week instead of 5 is frequent in many localities. In 
other words, in such closely knit and mutually supporting communi
ties we find that among miners disemployment appears in two forms, 
direct displacement by technology and indirect underemployment 
created by the sharing of unemployment. How great is this indirect 
disemployment is difficult to estimate, but it is certsin that it is at 
least half as large as direct unemployment. That is, it affects not 
less than 40,000 families-

In Illinois, for instance, where mechanization of mines is more 
advanced. W. P. A. conducted a census in 3 counties, Williamson, Sa
line. and Franklin. It was found that-
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a large part of the working population Is completely stranded. * • • Coal 
miners constitute the great bulk of the worker population. • • • Mine opera
tors have mechanized the londlng of conI to the point where thousnnds of hand 
loaders have been ellm.lnnted. 

Acting Chairman KINO. Is there as much coal produced now as 
there was a few years ago, before the discharge or separation of the 
service of a considerable number of employees ! 

Mr. POLOKOV. The production of coal essentially changes with the 
market conditions, but potentiality or capacity for production now is 
greater than it has been before mechanization. 

I will introduce these charts in evidence. 

LAROR DISPLACEMENT BY MECHANIZATION 

Dr. ANDERSON. This chart, headed ''DisI?lacements of Miners by 
Mechanization in Deep Bituminous Mines ID the U. S. A." will be 
entered in the record. 

(The chart referred to was marked "Exhibit No. 2140" and appears 
on p. 17201.) 

Il-fr. POLAKOV. In other words, with a quantity of coal that requires 
three men (3.15) to proc;luce by ordinary hand methods, which repre
sents about 75 percent of coal production toda'l in this country. it 
takes only two men with the aid of conveyers---{) which the weak vic
tim we saw a few minutes ago was one-and it takes only one man with 
a fullY' mechanized mobile loading mine. 

Mr. Pn<E. Are those adapted for ill mines, or are there only particu
lar mines in which they can be introduced i 

Mt. POLAKOV. Theoretically speaking, they are adapted to probably 
95 percent of mines. From the point of view of sound economy and 
sound management, it is easily applicable to 50 or 60 percent. 

Acting Chairman KINo. What is the character of the mechaniza
tion, the cutting of coal or hoisting it or taking it from the tunnels or 
from the face of the drift to the surface and unloading it there and 
loading it onto the cars ¥ 

Mr. PoLAKOV. Well, mechanization today covers practically every 
. phase or stage of the coal production. 

Acting Chairman KING. That is-- . 
Mr. POLAKOV (interposing). Undercutting instead of kerfing is done 

by the machine. Drilling is done by electric drills instead of by hand. 
After it is shot-8nd now less and less explosives are used and more 
and more carbon dioxide or compressed oil in rubber tubes-the coal 
is loaded not by shoveling into the cars but by self-loading conveyors 
or pit car loaders-you have probably seen them in the gravel yards 
and things like that-or by mobile loaders which are a combination of 
conveyor and a grabbing, eccentric attachment in front which grabs 
the broken, loose coal and loads it on the conveyor, which carries it all 
the way to the tipple, in some instances, or on the main haulage train, 
in some others. 

Acting Chairman KING. Where you have a very slender layer of 
coal, say a foot or 18 inches or 2 feet, have you used machinery there 
to load that coal' 

Mr. POLAKOV. In many places in Alabama and in some places in 
KentucI..-y where there are thin seams, 20 inches pIllS or minus, they 
use conveyors. Men lie dO"Nll on their sides or on their backs and 
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EXHIBIT No. 2740 

DISPLACEMENT OF MINE RS 
By Mechanization 

In deep Bituminous mines. U.S;A. 

3.1 !"o 

Hand loadinq 

2.02 
Conveyor 

1.00 
Mobile Loadinq 

Source: 
United Mine Workers of America 
Enqineerlnq Department 

18.28 Tons 

18.28 Tons 

18.28 Tons 

Enqineerinq Dept .• U.M.w.A. 
Waiter M. POI61"", Director 
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shovel coal from the face on these conveyors, having only a couple of 
inches or a few inches above between the roof and the top of the 
conveyor, but still it is being done. 

In central Pennsylvania, similar methods are used in low veins, the 
low conveyors. 
Actin~ Chairman KING. Of course where you have very thick 

seams-m my State we have some seams there 6-one seam, as I recall, 
is some 10 or 15 feet. 

Mr. POLAKOV. That is right. In your State more than 80 percent 
of the coal is mechanically mined and loaded, but even with thick seams 
sometimes it is not safe to use mechanical loading, as for instance, in 
the Pittsburgh seam, which has a tender roof. And the danger is in
creased out of all proportion. 

Acting Chairman KING. They have to use a good deal of timbering, 
do they notY 

Mr. POLAKOV. Which they usually fail to use because it obstructs the 
free motion of the machinery. So they take the risk of life with men. 

Dr. ANDERsoN. You mean the laws of Pennsylvania permit them to 
continue to risk human life in order to avoid proper timbering of 
mines I 

Mr. POLAKOV. The laws are written in the books and the inspection 
of the mines is left to human beings. 

Acting Chairman KING. There IS a human factor there. 
Mr. POLAKOV. That is right. 
Acting Chairman KING. Proceed. 

, Mr. lbNRICHS. On Exhibit 2739 you haven't any unit of time. I 
presume that those are comparable. 

Mr. POLAKOV. Average day. 
Mr.lbNRIcHs. That means a 7-hour day. 
Mr. POLAKOV. Yes. 
One of the most telling effects of mechanization was recorded in 

the town of West Frankort, Ill. In 1930 the population of that town 
was 14,700 people. In 1939 it had shrunk to 12,000. During 1926 the 
average output per man-day in a town of 6,000 mine workers was 5.4 
tons within 8 hours. By 1937 efficiency increased so that one man 
working 7 hours produced 8.9 tons, due ro mechanization, an increase 
of 63.2 percent. 

To equal the all·time record of coal prodnction, West Frankfort, 
nI., operators need to rehire only 700 men to replace 3,000 men 
displaced. 

Another case is reported in Ziegler, Ill., 
At the time the census was conducted by W. P. A., there were 3,017 

persons living in Ziegler; 774 of them were engaged in private em
ployment, either in the service industries or in mines; 269 were on 
W. P. A., N. Y. A., or in C. C. C. camps; 107 were without any work of 
any description. Thus a total of one-third of all Ziegler workers 
were without private employment during the census week. These 
figures show unemployment m one of the most active coal towns in 
Illinois during the peak of the year's activity. 

In West Virginia the district north of Morgantown (Scott's Run) 
and the southern part of the State in Logan County are perhaps even 
more desJlerately hit. A special report was prepared by the National 
Research Pr. o. iec. t of the W. P. A. describing the plight brought b:y the 
machines which wru; SQ shocking that the report was not publish~C\, 



CONCENTRATION OF ECONOMIC POWER 17203 
In Pennsylvania, both central Pennsylvania coal fields and the 

anthracite region offer many similar examples. 
With only 25 percent of the underground coal loaded mechanically, 

and with the immediate possibility of using labor-saving equipment ID 
mines, the mechanization of loadmg has not yet gone halfway. Con
sidering that in 1935 only thirteen and a fraction percent of coal ton
nage was mechanically loaded and in 193925 percent was so loaded, we 
may expect within the next 4 or 5 years to double the mechanical ton
nage. This wonld throw out of employment within the next few years 
at least 80,000 more miners. 

This estimate takes into account merely the existing state of 
technique and projects it into the future. Yet we are reasonably sure 
that further ste~s in technology will be of even more drastic nature. 
'Recent reports mdicate the successful operation of coal mines on a 
wholly different basis. In Russia, for example, we are informed that 
some mines are sealed and set afire, which is maintained by a regnlated 
supply of air and steam to produce "water gas" underground. This 
gas is then cooled and purified in the scrubbers and piped to distant 
points of consum~tion, at a cost said to be one-fourtli the cost of gas 
generated from mmed coal. Such a process requires a very small crew 
of gas workers and mechanics on the surface, virtually elii:ninating all 
mine labor as such. 

I don't know whether I should proceed with the conclusion; if we 
have time I will. 

Dr. ANDERSOlif. I have one more witness. 
Acting Chairman KING. It will be in the record, and we thank 

you for your appearance. May I ask just what particnlar field you 
occupy in connection with the mining operations, mechanical engineer 
or electrostatics or what! What field do you cover! 

Mr. POLAKOV. The engineerin~ department is a new venture with 
the United Mine Workers, and ID the first few years of its existence 
we handled all sorts of problems. We started with the study of 
mechanization in connection with the operating a~ent that the 
United Mine Workers will study that jointly WIth the operators. 
Since the operators, however, have shown no inclination to cooperate 
With us for the last 2y" years, we have been doing that work ex
clusively ourselves. 

Besides that, the function of the engineering department covers 
economic and statistical matters of production, cost of living, acci
dents, safety engineering, and a number of allied functions of that 
type. 

Acting Chairman KING. And you have charge of that activity in 
the organization with which you are affiliated ¥ 

Mr. POLAKOV. Yes. I should like to introduce my remaining charts 
as exhibits. 

(The charts referred to were marked "Exhibits Nos. 2741 to 2747" 
Ilnd are included in the appendix on pp. 17558-17564. Exhibit No. 2748 
is on file with the commIttee.) , 

Dr. ANDERSOlif. The final witness for the morning session is Prof. 
Caroline Ware, associate professor of social history and social economy, 
American Unh-ersity, and chairman of social studies, American Asso
ciation of University, Women. 

She is here to testIfy on a twofold aspect of our problem, which she 
has stated is a problem of effective participation as a producer and as 
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a. consumer. Dr. Ware is an expert in the field of consumer education 
and labor studies. . 

Acting Chainnan KINo. Do you solemnly swear the evidence you 
are about to give in this hearing shall be the truth, the whole truth, 
and nothing but the truth, so help you God i 

Miss WARE. I do: 

TESTIMONY OF DR. CAROLINE F. WARE, ASSOCIATE PROFESSOR 
OF SOCIAL HISTORY AND SOCIAL ECONOMY, AMERICAN UNI· 
VERSITY, WASHINGTON, D. C. 

Dr. ANDERSON. State your name and address, please. 
Dr. WARE. My name is Caroline F. Ware, and my residence is 

Vienna, Va. 
Dr. ANDERSON. Dr. Ware, what is your professional position at the 

present time? 
Dr. WARE. I am associate professor of social economy and social 

history at the American University graduate school in Washington. 
Dr. ANDERSON. In your connection as chainnan of social studies, of 

the American Association of University Women, what has been your d_' . 
Dr. WARE. My duty in the association has been to act as chairman 

of the committee which prepares material and responds to requests 
from study groups and t.he branches in the field of Consumer education 
and other related subjects. 

Dr. ANDERSON. How large an association is that i 
Dr. WARE. Sixty-seven thousand members. 
Dr. ANDERSON. Scattered over the United States! 
Dr. WARE. Scattered over every State in the Union, and the con

sumer study groups are in 300 different communities. There are in all 
870 branch groups in the organization. 

Dr. ANDERSON. StUdying consumers' problems i 
Dr. WARE. Three hundred out of the 870 have been studying con

sumers' problems. 
Dr. ANDERSON. And the others studying social problems i . 
Dr. WARE. Studying various problems{ social, welfare, labor stand

ards, and general economic problems. 
Dr. ANDERSON. I understand you prepared a statement for the record. 

Do you wish to talk from it, or do you wish to read it' 
Dr. WARE. I have a very brief statement that I would rather talk 

from than to read. What I have to say is chiefly this, The American 
system of public education was, as we all know, established on the 
assumption that in order to have an effective democracy it was neces
sary to have an educated citizenry. That system was established many 
years ago. The problem which led to the establishment of public 
education is with us today in the specific form, "How can we have a. 
democratic citizenry in a technological society!" 

As I understand the essence of a democratic citizenry, it is a citizenr, 
whose members are competent to participate in the affairs which relate 
to their own problems in their own daily lives. That means that for 
us, for the people in our technological society, the problem is, How, 
through educatIon and through other means can we develop the ability 
to participate effectively in the economic activities which are real to 
all our citizens. 
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Technology itself has determined the form in which we must answer 

that question, because the technology itself has, you might say, driven 
& wedge between the producer activities of the individual and the 
consumer activities of the individual. We no longer produce, most 
of us, most of the things which we consume; we produce for somebody 
else to consume; we consume what somebody else has produced1 and it 
is this very fact of technology which you are discussing whIch has 
produced that situation. 

Now, since technology has divided our individual economic activi
ties into these parts, the problem of effective ecenomic citizenship is a 
twofold problem of effective participation, as a producer and as a 
consumer. I would like to discuss the subject of adult education for 
economic citizenship under the two general heads of workers' educa
tion and consumer education. 

I am making certain assumptions. First,. I think I have already 
made clear the assumption of the continuing validity of the democratic 
premise. 

Secondly, I am assuming that insofar as our economic system de
pends upon the bargaining relationship, whether between employer 
and employee or between producer and consumer, the parties to the 
bargain have to be equipped to bargain if the bargaining relationship 
is to be a real one. 

Thirdly, I am assuming that, insofar as we have an economy which 
relies upon administrative action on the kind of decisions which are 
made when machinery is introduced, for example. Many such de
cisions are admi1pstrative decisions rather than huying decisions. In 
order to function as economic adults and to participate in bargaining 
and in administration, individuals need to have an understanding of 
the economic system of which they are a part) and particularly an 
understanding which is directly associated mm their own economic 
function. 

They need to understand the industry in which they work, and the 
factors affecting the goods which they buy. Moreover, as the exten
sion of the technolOgIcal society has brought more and more activity 
into the realm of public activity through the provision of public serv
ice and the intervention of Government to adjust and to regulate, it 
has become necessary for these same individuals to understand' govern
mental activity relating to their lives. But it is not enough for indi
viduals in our technological society to understand the econom:y and 
the Government. They must have the necessary tools with which to 
participate actively, if the principles of democracy are to obtain today. 

(Mr. O'Connell assumed the chair.) 
Dr. ANDERSON. Are you willing to be interrupted ¥ 
Dr. WARE. Yes, indeed. 
Dr. ANDERSON. What do you mean by the generalization "by under

standing the economy'" 
Dr. WARE. I mean, specifically, that as lies within his powerl the 

individual should understand the meaning of the economic activity 
in which he is engaged; he should understand his relation to the 
parts of the economy which he touches as a worker and as a consumer. 

Dr. ANDERSON. Should that be specific understanding in the sense 
that he knows what the nature would be, for example, of a l8bor nego
tiation. Should & person who is affected by such & negotiation be 
able to read and interpret such negotiations! 
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Dr. WARE. Certainly. I am assuming that the things which are 
of direct bearing on h,S own economic life demand his understanding 
in just the way that things which have a direct bearing on his political 
life demand understanding. 

Dr. ANDERSON. Do we have the facilities for such training and 
equipping of individuals' 

WORKERS' EDUCATION 

Dr. WARE. That is one of the things which we are beginning to 
develop through the field of workers' education. Workers' education 
is young in this country as compared with other forms of education. 
It has developed during the past 20 years, first from very small and 
privately sponsored begmnings, through the development of education 
within unions and through the extension of the services of the Federal 
Government, by the workers' education specialists in the W. P. A., 
and to workers who are seeking such an understanding. 
If a worker is not merely an adjunct or temporary substitute for 

a machine, he must know not only his job on the line, but the plant 
and the industry of which he is a part. In one part of the rayon 
industry, for example, the union organization duplicates mana.ge
ment from top to bottom. Opposite each subforeman, each foreman, 
each superintendent of the room or building or the plant or the com
pany, there is a worker chairman of! the same group; a worker chair
man of the same group needs to know as much as management at 
that point in organizatIon. 

A' very interesting illustration of what this can mean came out 
recently in a steel community in Pennsylvania1 where the steel union 
was conducting a 2-month training course lor union officers. In 
one community the classes were so good that the foreman who had 
to deal with these trained union stewards are reported to have 
stormed the class and demanded' to be allowed to take part in it, too.' 

The International Ladies Garment Workers, at its 1937 convention, 
resolved that I. "An applicant for a paid office in the I. L. G. W. U. 
who has not previously served shall not be qualified to run as a 
candidate unless he or she shall first have completed a satisfactory 
cours~ of training conducted or ap,;>roved by the educational depart
ment of the I. L. G. W. U., in localities where such courses are avail
able." The kinds of things which were included in those courses of 
training are: 1. Background of theoretical courses in (1) History 
of the I. L. G. W. U. and (2) Economics of the Garment Industry; 
II. Practical Training Courses in (1) Parliamentary Procedure 
(2) Trade Union Technics, and (3) I. L. G. W. U. structure and 
function.' Two years after this rule in the union went into effect the 
union's educational director reported that more students than could 
be handled had enrolled for these courses.' 

Mr. MAGINNIs. May I interrupt you' I would just like to ask 
you one question. I don't quite understand your statement there in 
the rayon industry. 

Dr. WARE. I had reference to the union organization in the viscose 
plants, the rayon workers union. In those plants the union organiza-

:L AUce 88nloB, Worker.' Education OD the March, America,. Teachfr'. AprU 1939, 
p. 2. (Dr. Ware's footnote.) . 

• JmUce March 5, 1938. (Dr. Ware 8 footnote.) 
• H8.DIOD. op. cit., p. 2 (Dr. Ware'. footnote). 
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tion down through the plant is so set up that for every representative 
of management there is a corresponding chairman, a shop chairman, 
for the union. 

Mr. MAGINNl9. Is that corresponding or shop chairman, as you call 
it, working along with the other one! 

Dr. WARE. He is a worker in the shop. 
Mr. MAGINNIB. Do you mean there is an additional representative 

of the union working alongside the regular employee, whether he is 
a foreman or shop foreman or superintendenU 

Dr. WARE. No, I just mean that if a foreman has a group of, let 
us say, a hundred workers under him, those hundred workers have 
a worker chairman in the union; if a superintendent has 500 workers, 
including the 100 under the foreman, there is a chairman of that 
500; if there is a squad of 10, 15, or 20 men, with a subforeman, 
then there is a worker chairman of that same group. 

Mr. MAGINNIB. And in that squad, that particular set of employees, 
they elect their chairman! 

Dr. WARE. Yes, that is right. 
Dr. ANnERBON. I take it the W. P. A. Workers Education program 

stems from earlier beginnings with the unions themselves and other 
private efforts! 

Dr. W AIIE. Yes. 
Dr. ANDERBON. It has taken on such proportions now, and has been 

in existence long enough) so that we may hazard a guess as to its 
future. Would you say that it had proved its worth to management 
and workers both, to make it look like a permanent institution, neces
sary in this complex economic situation in which we find ourselves! 

Dr. WARE. My own answer would be very definitely les. Ma:)' I 
read an excerpt from a recent report of the Workers Education 
Specialist of some of the demands from workers for the services of the 
W. P. A. Workers' Education Service. This is a report by Hilda 
Smith, the director, of one evening on a field trip in which she met 
with rubber and automobile workers in a midwestern town. I don't 
know the town. She asked them what kind of classes they wanted, 
and they asked, among others, these things: 

Something to explain Social Security and how these new laws worked; <Classes 
OD consumers' problems for the wives ot union members in the newly organized 
women's auxiliaries: a teacher to talk about hygiene and the care of children: 
more help with English 10 the classes in parliamentary law and public spea.king; 
advice from a librarian who knew which books and pamphlets would be most 
useful In a small library buUt up by one of the local unions: a motioD~picture 
projector so that pictures might be shown before or after a UDioD meeting or 
on a holiday. 

Then what about someone to help with the newly organized sports league in 
one of these locals? Here as In many other places, the shorter workday in 
Industry and the beginning of paid vacations had brought a new interest In 
recreation of all kinds. Could someone go along OD their fishing trips, asked 
one young man, and teach "biology and all that wildlife stu:ff." Orchestras. 
choruses, drama groups, were mentioned and briefly discussed. There was no 
lack ot interest In the fields of music and art; it only leaders could be found wbo 
understood. not only music and art. but also how to use them In workers' groups. 

Some union had made a survey ·ot changes in their own industries; the dis
placement of men by new machines. accidpnt rates. changing wage scales. Fig~ 
ures bad been collected. but only a few people understood them. Could they get 
some help in making charts to show clearly and simply tbe results of these indus-
trial studies? Maybe then their members would understand what the figures 
said and be able to use them in discussions of contracts or proposed legislation. 
Social science workshops. they had beard, had been started in other places. 
"What about one here '1" these unlon leaders asked. 
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Miss Smith's comment on this report is: 
That meeting with its suggestions of new needs and new directions for workers' 

education could easily have taken place in nlmm:;t any Industrial eenter in our 
country today. and in many rural districts also.1 

Colonel CHANTLAND. Miss Ware, is what you are trying to develop 
here or are developing a sort of postgraduate vocatIOnal education 
divided into two broad parts: First, to let each one learn more of his 
individual position andknowledll"e of the trends and effects, and, sec
ond, the specialized part of it whICh puts the certain number of better 
qualified ones up farther in the scale so that he can stsnd opposite his 
identical man from the other side in the industry' Is that something 
of the nature of it! 

Dr. WARE. The word which I would have to be sure I was using the 
same way that you were is the word "vocationa!." 

Colonel CRANTLAND. I am accepting it as it has generally been used 
in the discussions here, vocational education, that is the elementary 
training in a trade. 

Dr. WARE. I am not talking about training in a trade. 
Colonel CRANTLAND. I know you aren't; that is what I am trying 

to find out. Are you talking about somethig that would be in the 
nature of a postgraduate course following that! You assume that 
back of what you stsrt with, don't you' 

Dr. WARE. I assume a worker on the job, whatever his preVIOUS 
training; a consumer with a market basket, whatever her previous 
experience. With that as a stsrting point, I am talking about a form 
of adult education which builds upon the direct experience on the I' ob 
and the market basket, and from that goes to and attempts to deve op 
in individuals an understanding of their activity and an ability to 
function more effectively in their whole body of economic relationship. 

Colonel CEANTLAND. Pick him up as a trade man, as a journeyman 
rather than an apprentice, and start from there' 

Dr. WARE. You rick him up where you find him. You may find 
him with no forma education at all, or you may find him with school 
or college education back of it, but you pick him up on the job and 
go from there to the question of his desire to understand the tob. 

Perhaps if I quote from the President's Advisory Comnuttee on 
Education the definition of workers' education as they see it, it will 
make it clear. 

Colonel CHANTLAND. No doubt. 
Dr. WARE. I hope it will make it clear. The President's Advisory 

Committee on Education, commenting on tl,is program of the W. P. A., 
says: 

. 'Vorkers' education Is an attempt to satisfy the individual'S expressed desire 
to understand the problems of the working-wage class or group to which he feels 
that he belongs, to comprehend the relationship and responsibiUtles ot that group 
to the rest ot society, and. so :tar as possible, to apply the Intellectual comprehen
Sion and emotional attitudes thus eogemlered to the process of Ul"ing! 

Colonel CHANTLAND. That is pretty .general, but you added som ... 
~ more specific to that when you had these more t~lfhly capable 
people as stsnding opposite--able to meet with and with their 

1 Smith, BUda W. ''New DlrectJolUI for Workera' EdaeatloD." oToMnIGI 01 Ad"" 
B'ducotwn.. April 1940, pp. 162-163. (Dr. Ware'l! footnote.) 

:I CampbPl1. D. 9. Blnlr. F. H .• and Barvey, O. L. EducGUoP141 Acfft!>ltift of tile Worta 
ProgrtUlB AcImi,,'''ra'ion. The Advisory Committee OD Education, No. 14. 'WaablDgtOD. 
1939. p. 91, (Dr. Ware', footoote.) 
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parallels in industry. That is beyond this.. It may be in there gener
ally, but I thought you carried it specifically further. 

Dr. WARE. I think this second definition carries it further still The 
first definition which I read was from the person who surveyed the 
field. The second definition is from Miss Smith, the Workers' Edu
cation Specialist, and bere is what she seys: "Workers' education is a 
program offering to industrial, office, store, domestic, and agricultural 
workers an opportunity to train themselves in clear thinking throuO'h 
the study of those ~uestions closely related to their daily lives as wo~
ers and as citizens, ' and then later she seys, "Workers' education leads 
straight from the classroom to the community, encouraging the stu
dent to analyze his own situation as a worker and as a member of that 
community; to follow the classroom's term with further study of in_ 
dustrial and social problems.Land on the basis of new facts discovered 
to assume definite responsibilities." 1 Carrying through to participa
tion in a responsible manner is of the essence of the kind of education 
which I am talking about. 

HEALTH FllOGRAK AlUSING OUT OF WORKERS' EDUCATION 

Dr. WARE. I don't want to take the committee's time for illustration., 
but I would like either to ~ve an illustration or to insert it in the 
record, whichever the comnnttee wishes. The illustration is of a group 
of workers (this illustration again happens to be from the rayon in· 
dustry) who went into the problem of health in that industry, and 
before they got through they touched the whole community, the De
partment of Labor had come in with a study, the compensetion laws 
wet'e involved, and the workers in the next State were trying to get a. 
compara.ble law. Shall I introduce this in the record i 

Acting Chairman O'CONNELL. Why don't you just tell ns about it! 
Dr. W AlIE. The story was this.' When the union wa.s organized in 

the viscose industry, the union had a. hard time finding in. some of the' 
rooms, workers with enough vitalitl' and enough concentration, enough 
energy, to assume even shop steward jobs. They began to inquire as to 
whether maybe there wa.sn't somethmg seriously wrong there. 

There are two serious poisons, carbon disulphide pOIson, to .which 
workers in the churn rooms are subjected in the regular course of their 
work, and hydrogen sulphide poisoning to which the spinners are 
subjected. :m spite of these dangerous occupational disease hazards, 
almost no informa.tion on these poisons was available in American 
medical scientific or industria.l journals when the union started organ~ 
izing the rayon workers in 1937. 

Acting Chairman O'CoNNELL. I take it the management had no 
adequate information on these diseases i 

Dr. W AlIE. Apparently not. There is some difference in the prac
tice among the rayon companies with respect to health protection, and 
I am not fully informed. I can only give you this story here. 

The union then set out to demonstrate the need for a. study of the 
health conditions in the rayon industry. They set-up a health com-

1 Smith. Hllda W. "Workera' Education at Determining Bocllll Control." A, ... au 01 '1&8 
AMericon Acoctt.W 01 Po"Uoal and Sociol 8c~ce. November 1935; pp. 82-92. (Dr. 
Wa",'e footnote.) 

• HaDloD, Allce. uHealth ('ommltteea tn Rayon," In Worker.' EducaHo" TArovoh 
AcHon. .A..ftlUated Sehoola for Workers, February 1939. pp. 24-26. (Dr. Ware's footnote.) 

124491--U-pt. BO-6G 
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mittee. They surveyed the :p.1ant conditions to try to make a system
atic report on all cases of SIckness, and they had an expert criticize 
their questionnaire. They had reported to their conunittee all cases 
of illness which developed, and they began getting not only occupa
tional illness but accidents, until they got a basis for checking not 
only on illness, but on compensation cases and the proper handliDg of 
accIdents. 

As information about this survey went out into the shops the 
workers began to come into the union office for information, and the 
health committee had to go out and find doctors and lawyers who 
would advise the committee and the patients about their cases and 
about their probable claims. After tliis activity had been going on 
for several months the United States Department of Labor requested 
the Pennsylvania Department of Labor to cooperate on a study of 
hellith hazards in the rayon industry. When they undertook the 
study, it was, of course, carried on by experts, but the union group 
cooperated in bringing cases before the experts .that were making 
the study. 

While the study was in progress, various community developments 
occurred. The Governor of the State mentioned the preliminarJ 
studies in a speech and brought the wrath of several cbambers of 
conunerce down u'p0n his head. One newspaper offered as refuta
tion of the studIes findling a front page statement that "after 
all, we have the mute evidence of hellith~ workers walking the 
streets of Chester. This study after this can t be true." 

Mr. MAOINNIS. Do I understand that management had nothing 
whatever to do with trying to meet that danger ID the industry, that 
it was entirely the unions and the Department of Labor! 

Dr. W AlIE. This so~ is entirely the story growing out of the . 
union. 

Mr. MAGINNIS. I understand that, but didn't management have 
. anything to do with that¥ 

Dr. W AlIE. No. 
Mr. MAOINNIs. They didn't make any effort to try to protect their 

employees' 
Dr. W AlIE. I can't answer that categorically without more infor

mation than I now have. As I understand It, the answer to your 
question is "No." As I understand it\ whereas certain of the com
panies making some of these same tnings had acknowledged the 
presence of health hazards and had established conditions within the 
plant to try to deal with them--

Mr. MAOINNIS (interposing). In some of the companies the man
agement were tryin~ to deal with the problem. 

Dr. W AlIE. That IS right. 
Mr. MAOINNIS. Then you couldn't say categorically the manage

ment had nothing to do with it. 
Dr. W AlIE. No; I was talking of this specific situation, in a spe

cific company. 
Mr. MAOINNIS. You are dealing from the union angle entirely and 

you don't pretend to ans.we~ for. what management has done or at
tempted to do to meet tlus SItuation. 

Dr. W AlIE. I don't know the answer to that. I know only that 
when the study was undertaken it was not possible to find technical 
information. 
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Dr. KilEPB. Miss Ware, I may say, as one who has studied the chem

ical industry, there are, of course, certain well-known poisons, and 
management is the first to try to see to it that the workers are pro
tected: On the other hand,/. there are a number of chemicals concern
ing which the physical enects are not well known. We have had 
experiences with that in the administration of the Food and Drug 
Act. That sort of debate also takes place in industry, and there is a 
predisposition, a perfectly natural predisposition, in such a contro
versy for management to say, "Well, let's see; show us." There is 
such a thing as mere complaint on the part of the worker, and there 
is such a thing as management's resistance to action on every com
plaint by the worker. Now, the case that you mentioned is not, as 
might seem, an isolated one. I could demonstrate it in industry after 
industry. It is quite characteristic in this debatable area. 

Dr. WARE. Thank you, Mr. Kreps. 
Mr. PIKE. I have one along that same line. I was in a mine in 

Canada 7 or 8 years where they had been troubled with silicosis and 
knew they had trouble with silicosis for years. I asked the manager 
in what part of the mine people worked who contracted silicosis, and 
after many years' experience he didn't know. It never occurred to 
him to find out whether they got silicosis in the mills, at the faces, at 
the haulage levels, or where. I think within 6 weeks he had a pretty 
good answer as to where it came from. That elementary thing had 
never occurred to him. 

Dr. WARE. That sort of thing comes out in these workers' classes all 
the time. For instance, in a class that I was teaching at one time there 
were some garment workers and the girls from a particular room said, 
"The light in our room is J?laced in such a way that it reflects from 
the metal plate on our sewmg machine into our eyes, and girls that 
have worked in that room for even a relatively short time get so they 
just cannot see on the job," and all the workers in the room knew it, 
but that particular piece of information didn't get uJ? through man
agement. There are countless things like this of mmor and major 
importance-this rayon story happened to be one of major importance. 

Dr. KilEPB. I may be antlcipatmg what you want to say later but 
aren't you pointing out that here is an example where workers' educa
tion, by changing the basis of dealing with management from asser
tion to fact, tends to raise the whole level of worker participation in 
industrial citizenship-a level, incidentally, that in the economic 
sphere is olle we ought to reach quickly in this country! I was going 
to ask you whether a good many of our problems in the industrial
relations field have not been due to lack of experience on the part of· 
worker leadership, experience which they can only gain either by long 
operation in the trade or some process of worker education. I would 
go further and ask whether J?robably some of the pressure for higher 
rates might not be abated, as It has been in Sweden, I believe, (I take it 
you are going to mention Sweden a little later), and that the workers 
themselves see that the way toward full employment and toward the 
highest annual earnings is not necessarily through higher wage rates. 
It seems to me all of this can only be attained through a vigorous pro
gram of adult worker education. 

Dr. WARE. Yes. The main point which I would make would be 
roughly what you have been saying there; that is, that the area of 
worker participation, if we are to have a democratic society and at 
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the same time a technological society, must involve the economic and 
the public sphere. It goes way beyond a mere bargaining over a spe
cific wage mte, as you have said. 

Mr_ HnmrOH8. Coming back just a moment from exactly that point 
to what you were saying with reference to health, as I understand it 
you didn't mean to lIDply that the employer doesn't likewise have a 
function to perform, you didn't mean to say that in many instances 
he doesn't have a very vital concern in the production of health haz
ards. All that you were saying was that in this field of health and 
accident there is at the present time a high huard to workers, part 
of which may be inevitable, but which can always be somewhat re
duced by incl-eased knowledge of the source of the hazard, increased 
knowled~ as to the means by which the huard can be eliminated, and 
the willingness to make the necessary expenditures to reduce the 
huard that is involved, and given that huard rate which does exist 
and our ignorance with reference to the source of the hazard, and our 
unwillingness at times, and inability at other times, to make the ex
penditures that are necessary to completely eliminate the hazard, there 
is certainly a field in which the worker has at least as vital a concern 
as the employer in actively participating, pushing to a situation in 
which lower huaros occur. That IS what you were driving at. . 

Dr. W AlIB. Yes; very definitely. This particular story that I started 
to tell included the community education by the workers, who got a 
reprint of an article which appeared in a medical journal and got it 
distributed to all the doctors m the county, the problem being on a 
frontier of knowledge; an occupational disease law went into effect 
in Pennsylvania, and the problem then became one of preparing com
pensation cases, and the workers participated there. The myon 
workers in the neighboring State of West Virginia, where there was 
no such law studied the Pennsylvania law and the experience of the 
workers in Pennsylvania and started in West V ir~nia to work for 
the same kind of protection. I want to use it as an illustmtion of the 
way in which a specific problem in a specific plant-namely, the in
ability of the union to find sufficiently vigorous workers in a particu
lar room to take a union job of shop steward-led out through this 
who~e .ran~ of contact in the community. and made for more adequate 
partiCIpatIOn. 

Ma,! I add just one more quotation, this from the educational direc
tor 0 the particular union from which I have u.ken this illustration, 
who says: 

An active union today Is DO longer an Isolated business unit concerned only 
with the settlement of grievances in the plant. The taet that the new unioDs 
80 largely are made up of unskilled and semiskllled workers means that eamlogB 
in this group wUl not tor a long time to come represent an income to sustain a 
good standard of bealth and decency. Supplemental income must Rppear In the 
form of public services-housing, unemployment, old-age and health Insurance. 
extension of public-school facilities, and serviC!t"s. 

Tbe worker's dollar, moreover, must be stretched in its buying power through. 
cooperatives. through price regulation, and through credit unions tor handling 
loans and savings. It Is the business of the union in protecting Its members and 
Increasing their aecess- to the good lIfe to foster all these public programs which 
are directed toward more adequately feeding. clothing, housing. schooling, aDd 
doctoring the underprivileged tw .. tblrds of the Nation.' 

I "Workers' Education Throuah Aet1oD." AJIIllated School tor Workers. lI'ebroarr 1939. 
p. 5. (Dr. Ware', footnote.) 
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Did you want me to turn to Sweden and draw on the experience 

there! 
Dr. KREps. You traveled t11.ere this last summer, didn't yOU ¥ 

WORKERS' EDUCATION IN SWEDEN 

Dr. W ARE. Yes. I traveled there this last summer and I visited 
the center of the Workers' Education, the Trade Union College at 
Brunnsvick, and visited classes there and talked with the head of 
the Workers' Education Association as well as the head of the school. 
In Sweden workers' education is spread throughout the country under 
the general direction of the Workers' Education Association, which 
supplies materials and lectures and advisory services. Nearly one
third of the entire adult population of Sweden is included in the memo 
bership of organizations which support the Workers' Education Asso
ciation there in Sweden. In addition, this work receives extensive 
public support, supplemental to the support which comes from mem
ber organizations, and that support is both local public and national 
public support.l . 

The most intensive and ambitious part of the program is this Trade 
Union College which meets for a months during the summer. There 
some 50 young trade-unionists assemble for a a-month course. They 
are rank-and-filers, picked by their unions and representing their 
unions; they are expected by their fellows to be the future leaders who 
will assume responsible positions. 

Their method of study is very interesting, and may I take your time 
just to describe it¥ They want the very best in education, they can't 
afford to keep the best economists in Sweden at the school for all 
summer, so they bring one of the ablest economists in Sweden there 
for the first 2 or a weeks and he gives a series of lectures; then he 
~oes away and leaves a tutor behind him, and divides the workers up 
IIlto groups to write reports on a series of topics. Those reports are 
mimeographed and put in the hands of the entire school. The pr&-, 
fessor then comes back at the end of the summer and holds semmar 
discussions on these reports. 

May I read you the list of some of the subjects on which they were. 
writing reports: I 

PopulatIon Developments in the Labor Market. 
Women in the Labor Market. 
Working Hours, Intensity of Work, and Unemployment. 
The Effect of International Economic Relations Upon the Struc

ture of Price and Production. 
Planning Public Works from the Point of View of the Business 

Cycle. 
Regional Differences in Wages and Living Costs. 
Housing from the Social Point of View and the View of Pl'O-

duction. 
Rationalization. 
Possibilities of Smoothin~ Out the Business Cycle. 
Should the State Set Mimmum Wages¥ 

1 Eleanor G. Colt. (JOi/emmcm, Bupport of Work."..' Bd"cation" pp. 20-24., (Dr. Ware', 
footnote. ) 

I LandSOfR'tlDlaatloDen8 Skola. Fi:irra'",'nllsndmndM. BekiU,eJ41e. Stockholm. 1939 
pp. 1. 8; eluB mated .... 8ummer 1980. • 
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Should the Trade-Union Workers Movement Become Further Cen
tralized Y If So, in What Manner! 

Should There Be a Leveling of Wages, and How Can Trade Unions 
Work for This Y 

These are the sorts of things on which those workers were prepar
ing their own reports to constitute the basis of their seminar discus
sions1.and, as I say, they were not now union leaders, they were rank 
and Iile young people in their twenties. 

Dr. ~N. Dr. Warn, don't we have a. growing experience in 
the United States on the sa.me thing I I think I still a.m a member of 
the board of directors of the Western Summer School of Workers, 
and I have taught on its faculty several times. We have the sa.me 
sort of thing there that you have iust indicated in Sweden, although 
I suppose we are not nearly so far advanced as Sweden. The thing 
has taken hold here and it IS moving very rapidly, is it not I 

Dr. WARl!L Yes; we have it, only Sweden has gone 80 much further. 
I was interested in the comment of the head of the Workers' Educa

tion Associatiou in Sweden on the character of this progra.m. I com
mented on its broad scope and his answer was: 

It must be so, for in Sweden lnOOr has power and responslbUlty, i'esponsib1l1ty 
which extends ont to the whole community. The broad problems of the whole 
community must be understood by the leaders of Jabor. A strictly trade union 
college cannot confine Itself strictly to union problems, for the problems of trade
unions are the problems of the economy. 

That is Sweden's experience, which is way ahead of ours. It is 
along the line of democratic 'economic citizenship, looked at from the 
worker's point of view. 

May I turn from the worker's approach to the consumer approach ! 
Historically, the two a.pproaches have come from different groups. 
Actually, in subject matter and in essential meaning they are very 
close together. Workers' education started with the worker in the 
industrial plant and has extended to white-collar workers and even 
professional workers, in the government, for exa.mple. ConBunler 
education, or consciousness of the problems of economic citizenship of 
the CODBunler, ha.s developed first in the middle-income groups; in such 
a. group as the members of the American Association of University 
Women, in which I am active. The two are coming very close together 
as the workers are coming to see what goes out of the pay envelope is 
as important a.s what comes into it. 

Workers' education a.nd consumer education have in common not 
only that they are a.imed at effective economic citizenship but they 
both start with concrete daily economic experience; consumer educa
tion starts with the market ba.sket; workers' education starts in the 
shop. 

The need for conBunler education, a.s I have said, is a direct product 
of technology. It is a product partly of the splitting of functions 
through technology and partly of the complexity and multiplicity of 
goods which technology has put on the ma.rket. 

In a nontechnologicai society l the problem of the consumer is to find 
the physical things or to make them himself. In a technological 
society the problem is to know and choose a.nd have the means to 
acqnire those things, and it is that that ha.s made the new problem 
of conBunler education a. very real problem. 
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Consumer education started, as I say, with the market basket, and 

has grown out like circles from a pebble in a pool. 
It started with attempts of consumers to learn to be good buyers, 

but very soon consumers fOWld that the means of knowing enough 
about the things they were buying t? be a.good buyer weren't .available, 
in many cases. Consumer educatlOu, like workers' educatIOn, leads 
out into an attempt to do something as well as to learn. Consumers 
found themselves seeking ways of getting more information on labels, 
in advertising, and in the hands of sales people. Then they found 
that there was difficulty even here, because although in many cases 
information was in the possession of the manufacturer and of the 
distributor, there were many cases in which there were no adequate 
terms to describe goods that could have meaning for consumers. So 
consumers found themselves asking, "How can relevant means of 
describing merchandise be developed; that is, how can standards for 
ultimate consumer goods be established Y" 

Mr. PmB. The necessary translation of trade terms familiar in the 
industry but totally unfamiliar to the consumer! 

Dr. W ARB. That, for one tliing, but that not alone. 
. Mr. PmB. Going forward from that. 

Dr. WARE. Going forward. Of course, no industrial consumer, no 
buyer of industrial products for further manufacture, would buy with
out specification, and the work of the American Standards Association 
over the years has developed a very extensive standardizing procedure 
for goods which go into further manufacture. Some of those stand
ards are relevant or applicable to the finished :product, and the problem 
there is to find ways of getting that information passed on to the con
sumer. Many finished products, however, have not had standards 
developed, so that the consumers found tha.t the job was a job of de
veloping standards as well as getting out th.dnformation which is 
now available. . 

Moreover, the kind of standard which is informa.tive to the manu
facturer who is putting things together may be quite different from 
the kind of standard which is relevant to the consumer; the consumer 
wants to know what use he can get out of it. He wants a performance 
standard, whereas the manufacturer who has technical knowledge 
wants a standard based on composition. 

Mr. PIKE. That answers the question most completely. For exam
ple, say in cotton cloth, the manufacturers know that a certain given 
uumber of threads would mean a certain thing, but to the consumer 
that wouldn't mean anything in the world. 

Dr. WARB. Consumers are beginning to learn about thread count. 
But consumers feel that they should have, let us sa:\" A B C standards 
for sheets for a particular purpose which would glve a basis of com
parison. After ill, a producer can be technical!~ informed about .. 
particular product, but the consumer's activity 15 scattered over SO 
many products that consumers can't !;le expert in everything. It is 
that problem that consumer educators are trying to get over. 

In my organization we had an interesting experience the other day. 
A man from a compan:r, came to us and said, "Here is our last example 
of glamor advertismg.· He had a magnificent book-it was a fabric 
firm_I! full of pictures of these fabrics, done up with oriental scenes 
and Lord knows what-it must have cost a lot~d he said, ''We are 
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through with that. Now we are going in for fact tags, and we want 
to know whether this is the right information to put on those tags." 
He had the results of a survey of consumer opinion-I don't know how 
carefully he had conducted it-showing a very, very cordial response 
to the kind of information that he was going to put on the fact tags. 
That is evidence of the process of consumer education which is 
going on. 

Mr. Pm:E. You might say the education WBS going the other way, 
too, perhaps. 

Dr. W AlIE. That is true. Consumers trying to educate themselves 
found very quickly that the job couldn't be done by self-education 
unless the educated consumer moved out into action. 

Mr. PIKE. And educated the manufacturer as to what they wanted. 
Dr. W AlIB. Educated the manufacturer as to what they wanted 

and developed procedures for getting the relevant information in the 
right J?lace. 

I think perhaps if I just read over the list of some of the subjects 
which are covered in consumer education, starting from the problem in 
the market place, it has gone to the problems of consumer economic 
citizenship. 

The General Federation of Women's Clubs, with some 3,000,000 
members, has recently developed a series of what they call one-da.y 
programs in consumer education, and this is the brief list of their 
study leaflets: 

Government Services to Consumers. 
The Planning of Savings and Expenditures. 
Our Taxes and Wha.t They Buy. 
Interstate Trade Barriers. 
Consumer Protection in Food, Drug, aud Cosmetic Industries. 
How Fa.r Can Consumers Help Themselves by Cooperation' 
Social Security. 
Agricultural Production Control. 
Medical Care. 
Consumer Credit. 
That is where consumer education, which sta.rts with the ma.rket 

bakset, leads; those a.re the questions which the General Federation of 
Women's Clubs has turned to. 

The material which the American Association of University Women 
study groups are using along with their study guide on Scientific 
Consumer Purchasing 1 includes such things as this (I won't go 
through the whole list) : Material on so-called fair-trade laws; credit 
to consumers; judging fabric quality, and other things of that sort; 
ma.terial on developing standards; food and dru~ regulation; the 
Federal Trade Commission, the complaint of the Commission in the 
case against Good Housekeeping magazine; interstate trade barriers; 
the methods which are now being carried out for cooperation between 
retailer and consumer; consumer taxes; the challenge of undercon
sumption. Those are just some of the subjects.' 

The main contributIOn of consumer education, as I see it, is in the 
orientation which it gives to economic problems. After all, consumer 
education assumes that the consumer is a. person and not just a. ma.rket, 

1 AUee Edwarda. Washington 1939. (Dr. Wares' footnote.) 
• Bee also Consumer Education Service, News Letter, pubUshed b, American Home 

Economica A,81oclation. (Dr. Wares' footnote.) 
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and assumes that the purpose of production is in, order to have the 
things people need. Altho!'g)1 that is a terriW:¥ obvio~s and self, 
evident pomt, nevertheless It IS almost a new pomt of Vlew1 largely 
because we have developed a thoroughly producer-minded sOCIety. 

A nice illustration of that is the story behind this publica.tion of 
the Bureau of Home Economics on Children's Body Measurements for 
Sizing Garments and Apparel. When a project to get more s~andard
ization of sizes for children's garments came up, the question was, 
Shall tile standards be set in terms of the practice in the trade or in 
terms of the sizes of children' It took 2 or 3 years' battle to get the 
project finally set up in terms of the sizes of children instead of in 
terms of the practice in the trade. 

One could illustrate endlessly the respects in which we have a pro
ducer-centered society, wbich goes on the assumption that somehow 
or other if the interests of the producer and the seller are taken care of, 
the interests of everybody as consumers will somehow come out all 
right. 

Our habit of calling the balance of foreign trade favorable when we 
get rid of more goods rather than when we get more goods is just an 
illustration of somethincr which goes through our whole society. 

Acting Chairman O'(foNNELL. One illustration was fair-trade laws' 
Dr. WARE. Yes. 
Acting Chairman O'CoNNELL. Price fixin.,.' 
Dr. WARE. Yes. One need not multiply the illustrations, but they 

could be multiplied. . 
The possibilIties of the consumer approach a.l'e endless. I was struck 

with the fossibility in a meeting of teachers in the District of Colum
bia that was attending the other day where the discussion centered 
on the community resources in relation to the schools. One of the men 
on the panel, after the discussion had gone on-and had brought out 
various interesting possibilities, said: "Do any of you have any expe
rience of any community which has set itself the problem of figurmg 
out what it wants its young people graduatin~ from high school to do 
and what it wants done in the community i Tne community is not go
ing to let those youngsters starve. Have any of you any experience in 
a community which nas thought through its wants and resources' in 
that fashion I" Well, a pall of silence fell over the meeting. But it 
seems to me that there is the direction in which the consumer-eduea" 
tion approach goea. 

WOllKERll' EDUCATION AND ECONOMICS LITERACY 

Dr. WARE. In summary I iliink I would say that the majoreontri. 
bution of both workers' education and consumer education to the de~ 
velopment of economic citizenship lies in their method and approach 
rather than in the specific content of any part of their programs, 
Workers' education is built on the assumption iliat tha worker as 1Ii 
human being takes precedence over the worker as a tool.. Consumer 
education is built upon. the ,..;gumption that the consumer as a human 
being takes precedence over the consumer as a market. 

Traditionally we have assumed that democracy began in ilie political 
ward, not in the shop or the market place, and education for democracy 
has been built in tllOse terms. To my way of thinking, worker and 
consumer education together provide a constructive educational ap
proach to the problems of democracy in a technological society. 
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Dr. ANnERSON. You infer then that bargaining involves some equal
ity-that a worker, for example, will know enough about the whole 
economic scene to be able to act on something like an equal basis with 
his manager or employer¥ 

Dr. W AlIE. Well, we have a traditional economic theory which Il.!!
sumes that we get the right price, the right wage as the result of bar
gaining in the market. Insofar as we are relying on that kind of 
mechanism, I would say that we have got to have a bargain which is 
a bargain, and not a tak&-it-or-leave-it proposition. 

Dr. ANDERSON. The bargaining itself implies equal bargaining 
power. 

Dr. WARE. Yes. 
Dr. ANnERSON. And would you then move in the direction of an 

educational procedure for workers in which very precise informa
tion would be in their hands i For example, would workers' edu
cation include such things not only as negotiation and necessary ele
ments of negotiation1 but the use of such an instrument as the strike 
and what the use ot the strike means, what discipline is necessary 
to use it effectively, and when it should or should not be used¥ la 
that part of workers' education ¥ 

Dr. WARE. Yes; just the same as the use of the ballot and the 
same as the use of any of the social tools. I think I could generalize 
the answer to your question in this way: One of the products of 
our technology is that we do things in groups; we don't do many 
things individually. Since we are doing things in groups, in order 
to be effective we have to know how to use group tools. 

Dr. ANDERSON. In other words, you don't any longer put the strike 
in the same category as the supposed unmentionable social diseases 
we are now beginning to take a look at openly. You say that the 
way to proceed is to take serious cognizance of all these social tools. 
learn how to use them effectively, and you will raise the plane of 
bargaining and substantially reduce the friction points. Is that 
ri lit! 

1)r. WARE. That is right. You have just taken the strike as an 
illustration. 

Dr. ANDERSON • Yes, that is all. 
Dr. WARE. Of course, it is the last social tool to use, everybody, I 

think, would agree. 
Dr. KJunos. In other words, as you see the problem of living with 

the machine and getting the benefits of the machine, it consists funda
mentally in raising the level of worker and consumer literacy, ec0-
nomic literacy, rather than in trying to break so-called log jams by 
going around and suing a few people or trying to subsidize some
body or trying to tax somebody. 

Dr. WARE. I wouldn't regard it as an either-or; I would regard it 
as a necessary "and" to any program which may be developed ill any 
other area. I would not say that either workers' education, or con
sumer education, or a combination of them, was the answer to all 
the ills of our society; but I would say that if we are to operate 
a democratic society in the face of technology, no matter what other 
devices are used economic literacy has got to come along, too, and 
it has got to be the foundation. 

Dr. :Kmn>s. In other words) the ability to make economic adjust
ments and to use, as I understand the Swedish consumers have 
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used, their organized power to emancipate themselves from monop
olies of various kinds-the ability of workers to restrain their own 
desire for higher wage rates because of the possible impact on the 
economy as a whole, that type of self-discipline whic~ IS necessary 
to civilize the machine comes into operation with the kind of worker 
and consumer education program which you have seen operative in 
Sweden. 

Dr. W AIIl!l. Which I have seen operative in the United States more 
than I have in Sweden. 

Dr. KREPs. And in the United States, I should say. 
Dr. W AIIl!l. May I put as a footnote a little illustration from a 

class of Southern workers in whicll the question of technological 
unemployment was discussed ¥ 

ThiS was a class of very limited literacy and very limited voca
tional experience, and it included both agricultural workers and 
industrial workers. The class started thinking about tecllnological 
unemployment, and someone mentioned a cotton picker. One of the 
girls m the class said, "The cotton picker is going to be awful j it's 
going to put so many people out of a job." 

There was an Arkansas sharecropper in the class, and I turned to 
her and said, "Will you describe cotton picking for us, Johnnie¥" 

And Johnnie described cotton picking, how heavy the bag was, 
and how all the youngsters were out working in the field PICking 
cotton along with the adults. One of the inaustrial workers shook 
her head and said, "Gee! It sounds as if that cotton picker was going 
to put a lot of cotton pickers out of mighty poor jobS." 

And another girl said, "Yeah, but a mighty poor job is better'n 
no job at all." 

They all shook their heads over that, and then I said, "Well, sup
pose you were in a position yourself to decide how to use this ma
chine. Suppose it was your machine." They thought about that 
for a while and one of them said~ "You mean if the people that 
are working on tbe plantation haa the machine and could use it 
instead of ileing put off by it, whr then the kids wouldn't have to 
pick cotton j they could go to school." 

I think it is a relevant illustration. 
Acting Chairman O'CONNELL. Are there further questions ¥ 
(The witness, Dr. Ware, was excused.) 
Acting Chairman O'CoNNELL. We will recess until 2: 30. 
(Wbereupon, at 12: 55 o'clock, a recess was taken until 2: 30 o'clock 

of the same day.) 
AFTERNOON SESSION 

The hearing resumed at 2: 35 o'clock upon the expiration of the 
recess, Sumner T. Pike, Department of Commerce, presiding. 

Dr. ANDERBON. Before I introduce the first witness, I should like to 
introduce as an exhibit the testimony of Thomas F. Burns, vice presi
dent of the United Rubber Work~ on technological unemployment 
and decentralization in the rubber mdustry. This statement would 
have been 'presented orally were it not for the shortness of the time. 

Acting Chairman PlKE. It may be admitted. 
(The document referred to was marked "Exhibit No. 2749" and is 

included in the appendix on pp. 17564-175"".) 
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Dr. ANDERsON. Mr. Chairm!ln, two witnesses will summarize the case 
studies and their own observations on the effects of technology upon 
the employment of the nationallabor force. They are Mr. Corrington 
Gill, of the Work Projects Administration, and Dr. Isador Lubin, a 
member of your committee. 

Mr. Gill is before you. 
Acting Chairman PIKE. Do you solemnly swear that the testimony 

you are about to give in this proceeding shall be the truth, the whole 
truth, and nothing but the truth, so help you God , 

Mr. GILL. I do. 
Dr. ANDERsoN. Mr: Gill is accompanied by Mr. David Weintraub, 

who is responsible for a. great deal of the work that will be discussed. 
Acting Chairman PIKE. Mr. Weintraub, do you solemnly swear that 

the testimony you will give in this proceeding shall be the truth, the 
whole truth, and nothing but the truth, so help you God' 

Mr. WEINTRAUB. I do. .. 

TESTIMONY· OF CORRINGTOl'l GILL, ASSISTANT COMMISSIONER; 
AND DAVID WEIl'lTRAUlI, WORK PROlECTS ADMIl'lISTRATIOl'l, 
W ASHIl'lGTOl'l, D. C. . 

. Dr. ANDERSoN. Mr. Gill, what is your position' 
Mr. GILL. Assistant Commissioner of the Work Projects Adminis-

tration. . 
:J?t:. ANDERBON, How long have yo~ been employed in this field of 

actIvIty! 
Mr. GILL. In 1931 I became the economist and statistician for the 

Federal Employment Stabilization Board; in 1933, in the spring, I be
came Assistant Administrator of the Federal Emergency Belief Ad
ministration, and have been with W. P. A. since July 1, 1935. 

Dr. ANDERSoN. Prior to that were you engaged in a profession that 
is related to the field of your testimony i 

Mr. GILL. Prior to that time I had done some 6 years of research 
work in the field of economics and business conditions. Prior to that 
I was in newspaper work here in Washington, covering the depart
ments for financial news, and as business manager of the Washington 
Press Service. 

Dr. ANDERBON. And you have published in this field! 
Mr. GILL. One book and several articles. 
Dr. ANDERSoN. And the book is a recent publication, Wastsd Man

power. 
Mr. GILL. Wasted Manpower, published last September. 
Dr. ANDERBON. In which you have covered a good bit of the topic 

that you are going to discuss today. 
Mr. GILL. In a broader way. This is one 'phase of the broad subject. 
When the Works Progress Administration was established in 193.; 

we had had 2 years of recovery. Industrial production was substan
tially above the low point of the depression; industrial employment, 
however, had not picked up nearly as rapidlY3 the unemployed num
bered 10,000,000 to 11,000,000, or about a fifth of the Nation's man-
power. . 

As a functioning part of the administration's program directed 
essentially toward recovery, the W. P. A. was vitally interested in the 
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prospects for reemployment of this labor foree. Since technological 
advance was obviously one of the importsnt factors which affected
these reemployment prospects, we initiated a group of studies of the 
role that technology played in current uneml?loyment problems and 
long-run employment trends. This was the origin of the National Re
search Project on Reemployment Opportunities and Recent Changes 
in Industrial Techniques. 

The other day Mr. Kettering spoke here about the cooperative nature 
of industrial research. Since the W. P. A. was not the only organi
zation which had an interest in these problems, we too sought and ob
tained the cooperation of other governmental and private agencies and' 
of industry and labor. One series of the studies, for example, was con
ducted in oooperation with the Bureau of Labor Statistics; _ other 
studies were done in cooperation with the United States Bureau of 
Mines, the Railroad Retirement Board, the Department of Agricul
ture and various a~cultural experiment stations, the Department of 
Commerce, the SOCIal Security Board, the Bureau of Internal Reve
nue, the Federal Trade Commission, and the Tariff Commission. 
Among the nongovernmental agencies were the industrial research de
partment of the Wharton School of Finance of the University of 
Pennsylvania, the National Bureau of Economic Research, and the 
employment stabilization research institute of the University of Min
nesota. Throughout, in collecting information the project has also 
enjoyed the cooperation of industry, of labor, and of farmers. 

We feel that the National Research Project, directed by David 
Weintraub, is currently contributing the greatest amount of mforma
tion on this question of the role of technology in production, employ
ment, and unemployment. Thus far more than 60 published reports 
have resulted from the project's work. 

Dr. ANDERBON. In order to facilitate Mr. Gill's presentation, we 
would like to introduce his exhibits into the record, and will assign 
them numbers. 

Acting Chairman PIKE. They may be received. 
(The documents referred to were marked "Exhibits Nos. 2752 to 

2783" and are included in the appendix on pp. 17577-17596.) 
Mr. GILL. The reports have been widely distributed and the. value 

of the findings is well shown by the frequency with whicl! material 
from the project's reports has been used before this committee during 
the past 3 weeks. • 

The two main subjects which I should like to discuss before this 
committee are (1) the economic role which technological changes have 
played in recent years and (2) the impact of tecl!nological change on 
workers. I will discuss these subjects p'rimarily from the viewpoint 
of an agency charged with the responslbility of caring for the able
bodied unemployed. 

The decade that has just passed is ·unique in American economic 
history. It has been marked by the worst depression the country has 
ever kDown-a depression unparalleled both in severity and in persist
ence. At the end of the decade recovery is still far from providing 
normally full employment of the country's hUDlBD and material 
resources. 

Perhaps the best indication of how much worse the economic diffi
culties of the last 10 years have been than those of any previous period 
is afforded by a comparison with the so-called great depressions of the 
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1810's and 1890's. Production and employment are the most vital 
elements in economic well-being. Although it is only in compara
tively recent years that employment figures have been gathered, rea
sonably satisfactory production data are available as far back as 1870 
Indexes of genera.! mdustrial production undoubtedly furnish the most 
satisfactory measures for a comparison of the course of the three 
depressions. 

I should like to submit this chart for the record. 
Dr. ANDERSON. It will be admitted. 
(The chart referred to was marked "Exhibit No. 2750" and appears 

below.) 
EXHIBIT No. 2750 

Char! I INDUSTRIAL PRODUCTION DURING THREE DEPRESSION PERIODS 
1872-1882. 1892-1902. AND 1929-1939 
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INDUSTRIAL ltEOOVERY APl'Elt DEPRESSION 

Mr. GILL. This chart compares industrial production for the three 
decades-1872-82, 1892-1902, a.nd 1929-39. The peak yea.r of the 
preceding prosperity is in each case taken as the Dase. The unique 
character of the decade that has just passed is immediately evident. 
The differences in severity a.nd length between the depresslOn of the 
1930's a.nd the two earlier depressions is so great, in fact, as to sugge.'lt 
a difference in kind. From 1929 to 1932 industrial production de
clined by almost 50 percent, as compared with a maximum fall in the 
1900's of 13 percent, a.nd in the 1870's of 7 percent. The contrast in 
the three recovery periods is quite as striking. In 1939 production 
averaged somewhat below 1929. In each of the ea.rlier periOds it had 
far surpassed the previous prosperity peak; 1882 was 70 percent above 
1872 a.nd, 1902 was 55 percent above 1892. 

Other indicators tell the same general story . No data exists on 
which to base a direct estimate of unemployment in either the seventies 
or nineties. However, some idea of the extent of unemployment in the 
earlier depressions can be formed from a study of production and 
labor-supply figuree. The latter are available for census years; 1870, 
1880, 1890, a.nd 1900 were all generally prosperous years. Hence it 
is reasonable to assume that unemployment in each of them was at 
or near the practical minimum. The increase in labor supply C8.D thus 
be taken as a rough measure of the increase in employment for the 
decades 1870-80 a.nd 1890--1900. 

I would like to submit the next chart. 
Acting Chairma.n PIKE. It may be admitted. 
(The chart referred to was marked "Exhibit No. 2751" a.nd appears 

on p. 17224.) 
Mr. GILL. This chart shows the trend of gainful workers, minus 

those attached to agriculture, for each of the three decades-1870--80, 
1890--1900, a.nd 1929-39. It also shows the course of industrial pro
duction in each of these periods. Many refinements for which the 
materials do not exist would, of course, be necessary before any de
tailed conclusions could be drawn. One central fact does, however, 
stand out clearly. The increase in the severity of the decline in indus
trial production in the 1930's was so great as to leave no room for 
doubt that unemployment must also have been considerably more 
severe than in ea.rlier depressions. . 

These facts are urumstakably clea.r. In every important respect 
the depression of the 1930's has been far more severe a.nd far more 
persistent tha.n any previous depression the country has seen. In 
1939 we had 2,000,000 or 3,000,000 fewer persons employed than in 
1929, although the volume of goods and services produced was almost 
the same. This unemployment was in addition to the 2,000,000 per
sons who were unemployed in 1929, and was aggravated by the natural 
i!lcrea.se in population which resulted in over 61°00,000 net new addi
tions to the labor market. Consequently, despite recent attempts of 
some newspaper columnists to write them off, there were 10,000,000 to 
11,000,000 unemployed in 1939. The major problem is thus one of 
fuller utilization of the productive forces of the Nation-natw·aJ 
resources, pla.nt capacity, and labor. 
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With respect to the subject matter of these hearings, the question 
arises: What were the effectsof technological changes on recovery in 
recent years ¥ 

As your chairman aptly put it the other day: "The measure of 
technological advance is the capacity of the masses to buy the products 

ExmBrr No. 2751 
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of technology." We are therefore interested not only in the physical 
aspects of changing industrial technics, but also in the social and 
economic ways in which these technics are used. 

Traditionally, technological progress has contributed to a contin
ually expanding economy by stimulating increases of production 
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through the reduction of costs, by introducing new products and new 
industries, and by increasing the demand for capital goods. Hence, 
technologIcal progress has, in the past, played an important role as a 
factor of recovery from depression. 

Now, it has alresdy been pointed out to you by several witnesses 
that technological changes in industry are continuous and cumulative 
in their effects. There is no way of telling what the technological 
changes of the future will be, or precisely how they will affect employ
ment and investment. Moreover, it is important to realize that the 
consequences of technological advances are by no means uniform. 

The automobile industry, which has been discussed before you at 
some length, is a classic example of a technological innovation that! in 
the past, had created more jobs than it destroyed and also provided 
importsnt indirect support to employment through its effect on in
vestment and income. 

That such an effect of technological change is by no means universal 
can be seen by a glance at our industrisl history since 1920. The 
country's manufacturing industries were, throughout that period, 

. subject to continuous and cumulative technolOgIcal changes. The 
effects of these changes on labor reqnirements are reflected in the meas
ures of increased lallor productivity which are embodied in several of 
the National Research Project's reports. Many of these data have 
already been presented to you by Dr. Kreps and others. These in
creases in labor productivity were, during the 1920's, usually accom
panied by increases in production. But in the face of the rate at which 
technological improvements were taking place, the increases jn pro
duction were not great enough. The manufacturing industries, al
though their production increased by 50 percent during the 1920's, 
showed virtually no increases in employment. Other industries which, 
prior to the World War, were relied on to provide an increasing num
ber of jobs for our growing population not only failed to continue 
this traditional role but in maM',::tances also failed to maintain their 
previous employment levels. . ·ng and the railroads registered sub
stantial declines. Employment in agriculture declined during the 
war period and showed no increase during the twenties. 

These increases in the productivity of labor represent continua
tions of past trends in our economy_ The particular feature of 
recent developments is the importsnt part played by a multitude 
of refinements and improvements, which are 8 day-to-day ouq,-owth 
of developing science and technology. The revolutionary cnanges 
which are associated with the initiBl shift of an industry from a 
handicraft to a mass-production basis pave the way for a continu
OU8 chain of less spectacular changes whose effects on labor produc
tivity may be even more important. Revolutionary changes which 
result in the direct displacement of workers are by no means a thing 
of the past, as you heard in the description of the introduction of 
the continuous-strip mill by an earlier witness. Today, however, 
such changes rarely occur. The typical changes in industrial proc
esses at the present time are the day-to-day improvements of already 
existing e<j.uipment; they are usually not spectacular and many of 
them reqUIre relatively small capital outlaY!'-

Thus the development of tungsten carbIde steel has made it pos
sible to increase the operating speeds on machine tools as much as 
thirtyfold without any important additional capital outlay. Metal-

124491--41--Pt3~ 



17226 CONCENTRATION OF ECONOMIC POWEB 

lurgists h .. ve also developed more e!l.Sily machinable alloy steel which 
h!l.S enabled many manufacturers to inCre!l.Se the output per unit of 
labor time from 30 to 50 percent. The important part I?layed by 
incre!l.Sed knowledge of chemical changes and its application to in
dustrial proce5SeSlS illustrated by the introduction of organic ac
celerators, which reduced the time for curing rubber tires by one
half to two-thirds, with only small attendant capital outlays. Thus, 
operating costs and labor requirements have been significantly re
duced by a series of refinements which create small or no invest
ment opportunities. 

ADVAliTAGl!l OF SIZE IN lIIEClIANlZATION 

Mr. GILL. Many of the iml?rovements and refinements in machines 
are associated particularly WIth equipment of large capacity. Aside 
from improved design, size is frequently an advantage in and of itself. 
Large-capacity eqUlpment frequently requires no greater operating 
labor per operatins unit than smaller equipment. Furthermore, the 
cost of manufactunng a particular type of equipment does not usually 
incre!l.Se proportionately as the capacity of the machine increases. Ac-' 
co.rdinglYI the capi~ inves~ent per unit !,f capacity usually decreases 
WIth an IDCre!l.Se m tlJe S1Z6 of the eqUlpment. In the petroleUm
refining industry, for example for one type of equipment, operating 
costs per unit of capacity for the large umts are only about one-third 
as great as for the small units. Similarly, investment per unit of 
capacity is only about one-third as great for the large as for the small 
units. These economies of large·capacity equipment are available 
princip'ally to the large enterprises. This is due both to the technical 
poS!!ibilities of large-scale production and to the availability of funds 
for mvestment. 

Other types of technological change which accruelrincipally to 
large enterprises are the mechaniz .. tion of handling .. n the introduc
tion of continuous processes. The most important economies associ
ated with these changes follow the reorganiza.tion of plant lay-out to 
assure the continuous 1I.0w of materia.ls and the necessary synchroni
zation of one operation with another, tha.t is, by improvements in the 
organization of production-a.n important phase of recent technical 
advances. I shonld like to illustrate this by reference to the conveyor 
assembly-line system of production which has effected spectacular 
economies'in such mass-production industries as automobile and radio 
manufacture, which involve the assembly of numerous parts. The 
elimination of hanling labor by the conveyor is only a small part of 
the total economies effected. Labor productivity is increased, princi
pally through the reduction in stoppages and the incre!l.Sed intensity 
of labor, whose speed is to a very large extent set by the speed at 
which the belt operates. 

In large-scale industries working with homogeneous materials, the 
introduction of the continuous-process principle has effected equally 
great economies, but h!l.S been accomplished somewhat differently. 
Previously distinct operations ha.ve been integrated, either directly or 
through the use of mechanical conveying equipment. The necessary 
synchronization is accomplished largely with the aid of instruments, 
and much operating as well as handling a.nd storage labor is elim
inated. In many of these industries, notsbly electric power, petroleum 
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refining, steel, glass, paper and pulp, and chemicals, after two decades 
Gf such developments, entire departments and plants are now oper
ated from central instrument panels at which a few operators are 
stationed. 

Such recording and controlling instruments, employed in large, 
lrigbly mechanized plants, are an example of the type of equipment, 
auxiliar:r to the principul production units, which has found extensive 
application in recent years. Such auxiliary devices have involved only 
small capital outlays in relation to the economies which they made 

·ble. PN umerous instances could be cited to show the reduction in operat;
ing oasts effected throngh the precise regulation of processes with the 
aid of such instruments. According to one of the project's studies, the 
expenditures for controlling and measuring instruments per $1,000 of 
machinery rose from less than $4 in 1919 to more than $14 ID 1939. The 
increase ID the use of industrial instruments whiCh automatically 
IDntrol the operation of machinery or processes has been especially 
notable. 

As a percentage of total sales, controlling instruments have risen 
from 8 in 1923 to more than 35 at the present time. 

Not only are the larger ente'1'rises the principal beneficiaries of the 
;ypical developments in industr,al techniques, hut they also possess the 
)rganization for systematic technical advance, through orll."nized in
iustrial research. As one of the project's reports has snown, the 
number of workers engaged in industrial research has increased five
fold during the past 2 decades. It is estinlated that in 1940 close to 
lO,OOO research workers are employed. 

This work has been concentrated in the hands of relatively few com
~Illlies; half the research personnel is employed by about 50 large cor
porations. Approxinlately 2,000 other concerns employ the other half 
)f research personnel, while more than 150.000 manufacturing com
~anies do not maintain any organized research. In 9 leading in
iustries, one-fourth of the companies that operated laboratories in 
1938 employed between 56 and 90 percent of the research workers in 
:he respective industries_ 

Now, there are certain points which I should like to stress with re
;peet to the characteristics of recent technolo~cal developments. 

First, the establishment of the basic machine techniques, which was 
lCCOmplished in the hulk of manufacturing industries Defore 1920, has 
multiplied rather than restricted the opportunities for technological 
mange. There is therefore, no reason to expect any cessation in the 
rate of increase of.labor productivity, since it can be expected that as 
mechanization continues fresh opportunities for improvement will 
mfold themselves. 

Second, while revolutionary changes in technique are still occurring, 
:he emphasis in the recent period has been on detailed improvements 
in estahlished techniques. These latter changes are, however, ex
~mely pervasive; in time they cut across the whole production proc
!SSes of an industry, spread from industry to industry, and their cumu
lative effect on labor productivity and their threat to the security of 
workers has been far greater than the occasional, spectscular, revolu
~ionary changes. 

Third, it is important to note iliat technological advances may be 
reflected in a reduction in labor requirements outside of ilie establish-
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ment in which they occur. Illustrative of this is the reduction in the 
demand for coal as a result" of improvements in the efficiency with 
which coal is burned. One of the project's studies shows that fuel 
consumption per unit of output was reduced by almost 80 percent at 
central power stations between 1899 and 1936, by 32 percent on steam 
locomotIves between 1917 and 1936, and by 16 percent at cement plants 
between 1914 and 1935. The difficulties of the coal miners are in no 
small degree ascribable to this technological development outside of 
their own industry. 

Fourth, the nature of recent technological changes has been such 
that significant increases in labor productIvity have been accomplished 
in many instances without important additions to capital investments. 
The studies of the National Research Project present a mass of infor
mation covering changes in technology and productivity during the 
last 2 decades or more. During the last decade the emphasis has been 
on technological'chan~ of a labor-saving rather than plant-expan
sion character. This IS reflected in the ,Project's findings on recent 
types of changes and on productivity in mming, manufacturing, trans
portation, communication, and power production. Notwithstanding 
the fact that many factors operate to reduce productivity when pro
duction is curtailed, the findings show that productivity continued to 
increase in most industries even during the decline of the early thirties. 

In many instances, old and fully depreciated machines are replaced 
by improved machines, which are capable of much higher outputs but 
which do not involve an increase in investment. The economies ef
f~ted th,:"ugh the use of auxiliary equipment are frequently accom
plished Wlth only small capital outlays. In many cases, moreover, the 
smaller capital outlays involved in the use of auxiliary equipment 
are a substItute for the larger capital outlays involved in the construc
tion or in the equipping of new l?lants for additional production 
capacity. .Although the introductIOn of handling and conveying 
equipment involves considerable investment, there is frequently no 
increase in investment per unit of output since the initial outlays are 
o11set by savings in space, the fuller utilization of equipment, and the 
reduction of raw-material inventories and storage. 

The fifth point I want to make with respect to the characteristics 
of recent technological developments is that they are obtainable prin
cipally by the large concerns. There is evidence that in many indus
tries ihe small concerns are being forced out. of business because they 
cannot keep abreast of new technological developments. In testimony 
presented to you by an earlier witness, the elimmation of many small 
steel mills was attributed to their inability to employ the new 
processes. 

In the bulk of American industry, the trend toward the elimination 
of small enterprises and the concentration of production in large cor
porations is an observed fact. Our studies have shown that this trend 
has a technological basis in the advantages in production costs gained 
by the organization of production in large plants, by equipment of 
lar~e capacity, and by many tyPes of special-purpose equipment 
WhIch aid in economies of production while the;)' add little to capital 
requirements. The ~~o~c advantage possessed by large ~nterprises 
with respect to the utIlization of labor has been reflected ID most of 
the manufacturing industries studi~d ~y the project. In mining oper
ations, also, the benefits of mecharuzation tend to accrue to the larger 



CONCENTRATION OF ECONOMIC POWER 17229 
enterprises, and mechanization in agriculture favors production on 
larger farm units. 

One more point. The strengthening of large enterprises through 
technological changes has its -basis not only in the characteristics of 
their production teehni'l.ues, but also in the concentration of research. 
This concentration tendS to widen the technical and economic advan
tages of large enterprises over smaller ones which are without research 
facilities and cannot keep pace with new scientific developments. This 
factor is important in any evaluation of the prospects for the develop
ment of new industries and new products, on a scale sufficiently great 
to constitute a demand for ,capital goods substantial enough to stlmu, 
late general recovery. In considermg the prospects for the deVelop
ment of new industries out of current industrial research, it must be 
remembered that though the companies which finance this research are 
interested in the development of new products, they are also concerned 
with the safeguarding and improvement of their existing investment 
in plant and equipment. 

I have earlier referred to recent types of technological changes which 
typically find application where production is organized on a large 
scale. This is doubtless in part ascribable to the fact that most research 
is done by large enterprises which naturally concentrate on their own 
problems. The characteristic technological advances which they de
velop cannot usually be applied in small enterprises either because fi
nances are wanting, or because the techniques cannot be employed on 
the production scale of such enterprises. Yet this is not a necessary de
velopment in all industries. Efficient production does not necessarily 
exclude small-scale operation, provided the technological base is studied 
specifically with a view to improving it; I am certain that in some cases 
at least research can fruitfully be redirected to problems of the small 
enterprise. --

Some means shonld be developed for making the resnJts of scientific 
research more generally available to small as well as large enterprises. 
Greater emphasis should be given to industrial research directed toward 
the development of new products or industries and to those techuical 
problems which are peculiar to the small and medium,gize producers, 
now without adequate research facilities. Such a development! en
couraged and perhaps in part supported by government, may make it 

. possible not only to employ all of our trained scientific personnel, but 
ilso to stimnlate capital mvestment. 

Up to this point I have sketched the economic role which technologi
cal change has played in. recent years. I come now to the second sub
ject, namely, the effects of techDological changes on workers. 

EFFECTS OF MECHANIZATION ON WOIlXERS 

Mr. GILL. The process of industrial change is by its very nature ac
companied by a constant displacement and reabsorption of labor. 
When new occupations, plants, and indu~tries come into existence while 
old ones decline, when new areas become industralized while old ones be
come "stranded," when a technological change results in the displace
ment of an old product or process by a new one, when job requirements 
are alteredl when Jewer workers are needed to meet the requirements 
of prodUction, workers lose their jobs. Under these circumstances, 
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even when such changes are accompanied by an absolute increase in the 
total amount of employment offered, unemployment of individuals 
and groups of individuals is continually heinS created because of 
changes in the location of activity, transformatIOns in the nature of 
the employment offered, or changes in the types of persons hired. 

One of the most important factors in changing the location of 
economic activity has been the persistent relative decline of agriculture 
as an employer of our nation's labor. As the technique of production 
in agriCUlture has been steadily altered and improved, it has been 
possible to produce food and raw materials for a growing population 
and an expanding economy with an ever·dwindling proportion of the 
nation's workers. In 1870, for example, more than half the working 
population was engaged in agriculture. Today only one-fifth of the 
population is so engaged and a large share of this one-fifth is no longer 
necessary to produce the volume of agricultural products which we 
consume. One result of this marked decline in opportunities on the 
land has been the migration of approximately 2,000,000 persons an
nually from the land to the cities m search of mdustrial employment. 
Industry, however, even in the 1920'sl was unable to absorb this tremen
dous extra supply of labor that was ' released" from agriculture. This 
is reflected in the fact that the 1920's saw annually an average of 1,-
500,000 persons leave the cities to return to the land. That is to -say, 
some 3,500,000 migrations took place annually in this country as a part 
of the search for jobs. 

The accumulation of people unable to secure employment and unable 
to maintain themselves on the land is continuing. Although there has 
been some reduction in the amount of migration from the land, this 
slackening is not caused by a lessening of the problem conditions on 
the land, but by the development of severe depression conditions in 
the cities. As a result, there are uncounted persons dammed up on 
the land who in recent years would have moved to the cities had con
ditions there warranted the hope that they might find employment. 
These constitute an unemployed reserve for industry that has not even 
been tappedl and one which is growing steadily. The continuation 
of technolOgical changes in agriculture impel them to move, but in the 
current industrial situation there is no place for them to go. 

Another broad industrial change which has been constantly creating 
unemployed workers, even in periods of generally rising activity, is 
that which results in the transfer of the location 9f industrial actiVIty. 
America is dotted with cities and towns which can point to better days 
when they were flourishing commercial or industrial centers. As 
methods of transportation and communication have changed, many a 
canal and rivel;" town lost its locational advantage. As automobiles, 
trucks, and improved roads made large cities more easily accessible, 
many a rural shopping and marketing center has lost most of its trade. 
Stranded towns abound in areas where once rich deposits of coal or 
timber stands, or bonanzas of ore have been exhausted; or where indus
tries have lost out in the competitive struggle with industries in other 
areas. Thousands of skilled textile workers have been left stranded 
in New England towns when mills either moved southward or went 
out of existence because of their inability to compete with southern 
manufacturers. Over 200,000 coal miners lost their jobs between 1923 
and 1929, when 3,000 commercial coal mines closed down. The better 
utilization of coal and the increased use of other fuels cut into the 
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market, and what demand was left went to the technologically more 
advanced mines. 

In a true sense the populations that are left behind represent a 
group stranded throu~h the operation of industrial and technological 
change. Their situatlOn rel?reseDts a pressing phase of our general 
unemployment problem which will continue to exist, short of an 
extraordinary expansion of productive activity. 

As examples in this connection I would like to refer to some studies 
made by the W. P. A. in various localities. 

In 1935, the year in which the great Amoskeag Mills, of Manchester, 
N. H., were shut down, more than 17,000 different persons had had 
employment in these mills. After the shut-down, there were a few 
other jobs to which the displaced workers could turn. In a field 
survey conducted late in 1936, ouly two-fifths of the men and one
fifth of the women interviewed had had any work since their last 
Amoskeag job in 1935. Only one-third of the men and one-sixth of 
the women were employed at the time of the interview. Of the total 
man-months elapsed between the last Amoskeag job and October 1936, 
only 15 percent were spent in employment. Under these circum
stances the need for relief became acute and continued to be so through 
the ensuing years. About one-fourth of Manchester families were 
receiving general assistance or W. P. A. work in 1937. In 1938 the 
average rose almost to 29 percent. 

Somewhat similar situations prevail in several of the declining 
Mll&'l&chusetts textile centers. New Bedford is a good example. It 
had 31 cotton-textile mills running in 1920, and employed 34,000 textile 
workers. While new plants in the South flourished, New Bedford 
had slipped backward. By 1937 the number of cotton mills had been 
cut to 17, and the 34,000 mill workers employed had shrunk to 14,000 
Between 1937 and 1938 anotber 6,000 cotton-mill workers were thrown 
out of work. Durine: the t.wo-decades since the World War, New Bed
ford cotton textiles have lost about four-fifths of their workers. In 
spite of some new industry, New Bedford is clearly a chronically de
pressed community. About a year ago, 30 percent of all the available 
workers were jobless. Among workers whose last job was in the 
cotton mills, 37 percent were unemployed, and their average duration 
of unemDloyment was a :Fear and a half. 

Brazil, Ind., presents a similarly drastic situation affecting a some
what emaller population. As a result of the general decline of coal
mining operations in the region and the collapse of the clay-products 
industry m the early thirties, more than one-third of the employables 
in the community were unemJ?loyed in 1936. During the 3 years pre
ceding 1936, the number of different persons who had received public 
assistsnce of some kind was equal to 71 percent of the 1930 population. 

A block of counties in in southern Illinois, where coal mming is the 
major industry, presents another clear-out example of a deJ?ressed area 
with a large stranded population. The decline of actiVity in these 
counties (Franklin, Saline, and Williamson) beaan well before 1929, 
and had, by 1939, reached the point where two-tfths to one-half the 
available labor force was without private employment. 

The peak year of employment was in 1923, when 36,000 workers were 
employed in 105 shippmg mines. By 1937 the number of these mines 
had declined to 40. With mechanization, the man-day output of the 
surviving mines had risen from 4.9 tons in 1923 to 8.S tons in 1938, 
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and at the same time approximately 5,000 additional men were dis. 
placed. In all, mine abandonment and technological advances had 
reduced employment opportunities by about two·thirds-from 36,000 
workers in 1923 to 12,500 in 1937. 

The cumulative eft"ects of these developments on the community are 
shown by an unemployment census conducted in these counties about 
a year ago. At that time approximately 42 percent of the totallabor 
force was unemployed; and about three out of five unemployed 
workers were dependent upon the W. P. A. 

(Senator O'Mahoney, the chairman, resumed the chair.) 
The CHAnlMAx. Did/ou have any studies made in any of the other 

coal'producing areas 0 the country ¥ 
Mr. GILL. Yes, we did, Mr. (''haIrman. We made some in Pennsy I· 

vania and in West Virginia. 
The CHAIRMAN. Were the results of al! these investigations sub. 

stantially the same i 
Mr. GILL. Substantially the same. I believe that the Illinois situa

tion was a little worse, but it was only a matter of degree. It was quite 
similar otherwise. 

EP'FEOT OF HEOHANIZATION ON SKILIB 

Mr. GiLL. With respect to changes in the nature of jobs as distinct 
from their location, there can be no doubt that technological changes 
markedly influence the quality of labor requirements. Whatever may 
be the trends in production and employment at any time, the first 
eHoots of chan&"" m technics are the displacement of workers, changes 
in the kind of labor required, and, as Mr. Murray's human exhibit so 
tellingly illustrated the other day, the obsolescence of particular skills 
and occupations. These often result in the need for unemployment 
relief even though, eventually, there may be increased demand for 
another type of labor somewhere else. The effect has been different 
in different occupations. Technological changes have favored semi
skilled jobs at the expense of both the highly skilled and the unskilled 
workers. In many cases new skills must be learned. Frequently the 
new jobs are lower in the occupational scale. Often it is a matter 
of months and sometimes several years before reemployment takes 
place. For the older worker it frequently means permanent unem· 
ployment. 

The National Research Project's studies have shown that ilie jobs 
of factory production workers are steadily becoming more simplified 
as machinery is made more automatic or more specialized and as pro. 
duction meiliods are otherwise improved by management. Where an 
entire process is rendered highly automatic and continuous, both un· 
skilled and skilled workers are eliminated. On the oilier hand, whet'e 
auxiliary devices, such as recording or controlling instruments, sim· 
plify the method .o~ work by eliminatin~ opera~io~s which formerly 
required long trammg and great dexterlt~ semIskilled labor may be 
substituted for highly skilled workers. This reduction in skill re
quirements is naturally a prime objective of management, since the 
wages of unskilled workers are lower than those of the skilled, and 
unit labor costs are consequently reduced by the change. 

While stranded communities present a spectacular type of problem, 
due to ilie concentration and isolation of ilie unemployed group, OUl.' 



CONCENTRATION OF ECONOMIC POWER 17233 
studies h&ve indicated that industrial changes which alter the nature 
or volume of demand for certain types of laborcan create special 
groups of workers who are as effectivel:y stranded in a highly diversi
fied industrial community as those residing around the tipples of shut,. 
down coal mines. 

The textile industry provides examples of a number of such OCCIil. 

pations. Weaving and loom fixing in the woolen and worsted, carpet 
and rug, and upholstery-goods industries require a high degree of skill 
which cannot be used in other industries. These occupations have 
been declining since the early 1920's as a result of the introduction of 
more automatic looms and also because of a decline in the demand for 
the product of these industries. 

The CHAIRMAN. To what do you attribute that decline in demand ~ 
Mr. GILL. Partly the use of linoleums and other new floor cover-

ings. I think that would be a major example. 
The CHAIRMAN. That is technological substitution. 
Mr. GILL. It is a substitution. 
The CHAIRMAN. It is a substitution because the manufacturing has 

been vastly improved. 
Mr. GILL. Vastly improved, but it is a shift. .A. different group of 

individuals ~t work in the linoleum plant tha.n those which were dis
placed. in Philadelphia., let us say, in the field of carpet and rug manu
factunng. 

The CHAIRMAN. In other words, the displacement of labor isn't at 
all to be ascribed solely to iml?roved looms, improved machinery, but 
frequently to substitute materIals for those that were-

Mr. GILL (interposing). That is true in this ca.se I believe, sir. . 
In Philadelphia, the centerof these bra.nches of the textile industry, 

29 percent of the weavers and loom fixers were unemployed in May 
1936. One-fifth of these unemployed had lost their la.st regular jobs 
earlier in that year. Twenty-eight percent had lost their jobs the 
previous year, 1935, 13 percent in 1934; 12 percent in 1933, 7 percent 
In 1932, a.nd 20 percent prior to 1932. 

The CHAmMAN. What is the base upon which these percentages are 
figured' Twenty-eight percent of what' 

Mr. GILL. It is the number that were unemployed in May 1936,. add
ing up to 100 percent. 

That is, one-fifth had been unemployed continuously for .!ll0re than 
5 years. 

A sample study of the work experience of a group of unemployed 
railroad workers indicates that there also, because of the limited trans
ferability of their skill to other industries, displaced workers were 
able to find little work in other industries. Moreover, the longer the 
attachment to the railroad industry, the more difficult it was to find 
work outside of this industry. The proportion of workers finding 
other work during periods of interruption of railroad employment 
ranged between a high of 63 percent for those with less than 5 years' 
servIce to less than 10 percent for those with service records of 30 
years and more. The factor of age is, of course partially responsible 
for inability to find work in other industries; hut long years of at
tachment to an industry coincide with adYancing age. Thus when 
such workers are displaced they are at a double disadyantage in finding 
work in othe~ industries or occupations. 
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The effect of changing skill requirements as a result of mechaniza
tion is illustrated by our study of cigarmakers after the process was 
converted from a system employing hand workers to one utilizing 
machinery and machine operators. One of the major results is the 
fact that the skill of the Iiand cigarmaker is not needed at the new 
process, and women are generally substituted for men. In our studYJ 
5 years after the lay-off, 13 percent of the men were self-employen 
cigarmakers, another 11 percent were employed by others in the cigar 
industry. Though many of them searched for work as cigarmakers, 
the majority did not find it, and 25 percent of them found no work at 
all durmg the 5 years. 

With these and other economic factors constantly augmenting the 
labor reserve, the size of which has been swollen to tremendous propor
tions due to the long continuation of depression conditions, certain 
special problems have developed within the general unemployment 
problem. Because of their age, their sex, their race, their skill or lack 
of skill, the nature of their previous experience, or even because of the 
lenl!'th of time they have been unemployed, certain workers face par
ticUlar difficulties ID securing jobs. In a labor market crowded with 
aspirants for whatever job openings arise, they are passed over in favor 
of other job seekers who appear to the employers more desi.rable. _ 

INCREASED UNEMPLOYMENT AMONG YOUTH 

Mr. GILL. One of the most tragic of such special problems is that of 
the youth entering a labor market already crowded with experienced 
unemployed. The young people on the farms face perhaps the most 
desperate situation. They are growing up in a situation where] with 
advancing technology, agriculture is unable to provide a livelihood 
even for these who were formerly associated with It .. In the cities also, 
particularly where opportunity has been declining or stagnating, the 
youths unable to secure even a first job in indust!), have been a most 
Important element in the general unemployment Situation. In Phila
delphia, for example, 1 percent of the total unemployed in 1933 were 
workers who had never secured a first job; by 1936 this proportion had 
reached 20 percent of the unemployed; and by 1937,21 percent. 

While it may be impossible to designate the unemployed youth of 
this country as technologically displaced, it is nevertheless true that 
our production activity has failed to keep pace with productivity ad
vances that in spite of production levels almost equal to those of 
1929, there were no jobs for them in 1939, and that as a result this 
important group is losing valuable years in which it might be fruit
fully employed and contributing to our economic life. 

The CHAmMAN. Does that condition which you just described 
represent the situation as it is to be found elsewhere in the country' 
The fiEUres you have taken are those of Philadelphia. How wide
spread is thiS condition' 

Mr. GILL. It is widespread; it is all over the country, Mr. Chair
man. It just happens that we made a study of this particularly in 
Philadelphia. We have a good deal of other data available at 
W. P. A., however] which indicate that the problem of the unem
ployed youth is senous throughout the country. 

The CHAIRMAN. It is perfectly appalling, that it could be said of 
any community that 21 percent of the unemployed were persons who 
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had never had a first job, and you think that that condition may be 
found elsewhere in the country, 

Mr. GILL. It is found elsewhere. We find it in the W. P. A., in 
the youth that we have there: A very hi!Jh percentage of the youth 
that are employed on the N. Y. A.-that 1S the National Youth Ad
ministration-have never had a job and have striven unsuccessfully 
for months and sometimes even for years to get one. 

The CHAIRlolAN. Well, does that not indicate to your mind that a. 
prinlary and supreme necessity is tho.t of finding a. wo.y to stimulo.te 
the creation of normo.l jobs' 

Mr. GILL. It does, yes, sir. 
The CHAmMAN. Productive jobs' 
Mr. GILL. Yes, sir. 
The CHAIlWAN. Would it be proper for me to ask you whether you 

consider the jobs that are created by W. P. A. as the type of job 
that can offer an opportunity for a. permanent cure, or by N. Y. A .• 
either, for that matted 

Mr. GILL. May I come to that later, Senator I 
The CHAmMAN. Certo.inly. 
Mr. GILL. It is in the statement. 
The CHAmMAN. I ho.ve been anticipating your po.per. 
Dr. ANDER80N. In 1933\ 7 I?eroent of the unemployed were people 

who had not had a. first lob ID privo.te industry, it moved up to 20 
percent in 1936, o.nd to 21 peroent in 1937. Ho.ve we leveled off, then, 
o.t a. point where o.bout 20 percent of W. P. A. is made up of these 
youtlil 

Mr. GILL. Between 1933 and 1936 unemployment was reduced in 
Philadelphia as in other parts of the country. What happened was 
that those who got jobs were for the most part experienced workers, 
so that the people who had not yet held a. first job became a larger 
proportion of the total unemployed. But these figures do not refer 
only to W. P. A. workers. 

Dr. ANDER80N. Oh, I thought they were W. P. A. 
Mr. GILL. No, they are unemployed people; some were on W. P. A. 

and some were not. They were not in priva.te industry. . 
Dr. ANDERSON. In OtJler words, they are reliefers or nonreliefers' 
Mr. GILL. No, they are unemployed people. 
Dr. ANDER80N. Unemployed regardless Of their condition' 
Mr. GILL. That's right. Some were on direct relief, some were 

W. P. A., some were living on their savings; there were 0.11 types of 
unemployed in that group. 

Dr. AlmER80N. And do you think that will be the census figure for 
19401 

Mr. GILL. I wouldn't like to forecast, but this is a census of Philo.
delphia, a complete census of a 10 percent sample of the city, made up 
on a. very careful basis. I don't Know, of course, what the census of 
1940 will show for the country. . 

Mr. O'CONNELL. Were these figures ilitended to include the unem
ployables or merely unemployed 1 

Mr. GILL. The definition is essentially the same as that used by the 
census. It excludes unemployo.bles, but no physical examination, of 
course, was made. 

Dr. ANDER8ON. Do you know of any other such studies which would 
give us a measure of the condition elsewhere 1 
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Mr. GILL. There was a ceJ)sus in Michigan in 1934 or 1935, and a 
census made in Massachusetts in 1934, I believe it was, had similar 
material in it. 

Dr. AlmERSON. It came to about the same conclusion, as I 
remember iU 

Mr. GILL. Just about the same conclusions. I haven't the data here. 
Other National Research Project studies also have showed substantially 
the same results. 

Colonel CHANTLAlm. Mr. Gill! did you say that some of these who 
had not had their first jobs were living on their savings' 

Mr. GILL. No; I didn't mean to say that. A good many of the 
unemployed, of course, were living on relatives. 

Colonel CJuNn..um: I was just wondering about that. 
Mr. GILL. This problem, to the extent to which it was met, was met 

almost solely through the work of the Federal Government, the 
W. P. A., the N. Y. A., and the c. c. C. 

The older worker also faces a situation of increasing difficulty. 
Studies made by the National Research Project and others have shown 
that while the older worker may have some advan~ in maivtaining 
his job due to the value of his experi,:!!oo} onoo he is dISplaced he is less 
likely to regain his job and far less 1ikeJy to secure another job. :me 
result of this and other tendencies to pass over oortain workers in filling 
jobs from a crowded labor market has been the creation of a group of 
chronically unemployed, who constitute one of the most serious aspects 
of our unemployment situation. For the passage of time itselflroves 
to be a factor in the distribution of employment opportunity! an those 
longest unemployed are likely to have the last chances for jollS for that 
reason alone. Such evidence as there is points to an increasing serious
ness of this problem-an increasing number of able and willing workers 
who, in an economic setting characterized by a persistently large 
volume of unemployment, are chronically unemployed. 

I would like to make a particular point with reference to these 
long·term unemployed. In Philadelpliia, a diversified metropolitan 
labor market, we made a special study of this problem in 1936. The 
group studied had not only sutfered uneml'loyment of long duration 
but they had also been continuously on relief or the Works Program 
for at least 2 years. They were, then, one of the groups hardest hit 
by the depression. Over 30 percent of them had not had alrivate 
job for more than 5 years. These long·term unemploye num
bered 20,000, or one-fifth of Philadelphia's relief load at the time of 
the study. They were an unwanted part of the labor market, but 
they were certainly not an undesirable part. By every available 
test these people were employable. They were out of work only 
because, relative to other job seekers, they had some disadvantages 
of age, sex, race, or type of occupational experience. The disad
van~a",s affected not their ability to work but only their ability to 
get lObs. 

In all, the situation that has develo{'ed, the wide-spread unemploy. 
ment and underemployment, the inabIlity of the younger workers to 
find a place in our crowded labor markets, and the increasing chronic 
unemployment! particnlarly of our older workers, presents a wide 
variety of problems for which a solution must be found. 

These problems, both the general ones and the special ones which 
have been indicated here, are not, it must be emphasized, temporary. 
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The process of rapid technological and industrial change will con
tinue to raise prohlems through prosperity and depression, as the 
process of displacement and reabsorption of workers continues. 
They are aggravated during 'periods of depression, particularly as 
ill the present situation, when widespread and long-continued unem
ployment adds new considerations and raises new questions as to 
reemployment prospects of the persons affected. AIly attempt to 
gain full employment ?f our .m"'!power .must tal;<e into ~~count te~h
nologIcal change and Its action m contmually JeopardiZlUg the lob 
security of workers. 

EriFlt,..--r8 OF TroHNOLOGY ON EMPLOYMENT 

Mr. GILL. I should now like to draw some conclusions. 
The effects of technological change on employment and unem

ployment present two distmct sets of problems. We have, on the 
one hand, the situations where particular groups of workers, in 
specific industries or localities, have been reduced toa condition of 
unem~loyment as a direct effect of technological changes. Such 
situations exist even at times when business is lrosperous and em
ployment opportunities are plentiful. We nee ouly to recall the 
situation which prevailed, even at the height of prosperity in the 
late twenties, in some of our argicultural areas, in sections of our 
textile industries, and in some of the coal-mining districts. Such 
situations will be recurring evell at the best of times. The adjust
ment, whether through migration, retaining, or development of new 
employment oPfortunities, may be 8, long process, much too long to 
be taken care 0 by present systems of unem'ployment insurance. A 
permanent work progra.m would be well SUIted to meet such si,tua
tions. It would help maintain the work habits and morale of the 
displaced workers and would aid them in the acquisition of new 
skills in a manner that would yield returns not ouly to the indi
viduals concerned, but to the community as well, through the execu-
tion of socially useful projects. ' 

The ClumMAN. May I interrupt there, Mr. Gill' The inIplications 
of the statement which you have just concluded, this first paragraph 
of your conclusions, would seem to be that the conditions at present 
are not such as to encoura.ge business-let me see, you speak of it as 
though We were in a depression-we are in a period of unemployment, 
but I think the evidence which we may gather almost any day, m fact 
every day from the newspapers, particularly from the financial sections 
of the daily press, would seem to carry at least some hasis for believing 
that husiness in many lines is steadily inIproving. 

Mr. GILL. That is correct. 
The CHAmHAN. I was very mucl! inIpressed during the testinIony 

a few days ago of Mr. Watson, of the International Busilless Machines, 
who quoted from an article in the Reader's Digest or a recent issue, 
which summarized some of the new industries which have come into 
existence during the last 7 or 10 years. I was glad to have hinI make 
note of that, beCause I had myself alluded te it in the opening state
ment at the beginning of this hearing. He called attentIon, as I did, 
to the development of trans-oceanic aviation, commercial aviation, 
building of streamliners on the railroads, inIprovement in the tele
phone, and many new industries as a result of chemical discoveries. 
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All of these, I think, are common knowledge, and as you testified, they 
seem to have no difficulty in getting capital with which to finance them. 
selves. The Transcontinental Airlines, for example, which have been 
doing such a remarkable piece of work in conquering the air and pro· 
viding safe traveling-they just completed more than 12 months of 
commercial aviation without the loss of a single life-have' appar. 
ently not had much difficulty in securing whatever capital was neces· 
sary for development. 

We are, therefore, confronted with this anomalous situation, that 
science and invention bring new industries, but they do not create new 
jobs. I remember very well the report of the Standard Statistics Co., 
ISSUed about 6 weeks or 2 months ago, on the fiscal affairs of the lead· 
ing corporations of the country. It told of the profits of 669 of the 
leading industrials railroads, and utilities. These 669 corporations 
have made net profits of more than $1,250,000,000 in 1939, as compared 
with net profits of something less than $700,000 in 1938, an increase of 
only 83 percent, and yet the unemr.loyment problem remains. 

It seems to me to be perfectly c ear that a condition which allows 
the advance of business and an increasing profit for business, cannot 
properly be called a depression period j at least not in the old sense. 
It is a period in which we have been unable to adjust advancing tech' 
nololQ' to human needs in such a way as to create new jobs while we 
have m certain lines been increasing the opportunities for profit. 

Mr. GILL. That is very true. 
The CHAmYAN. Do you agree with that statement! 
Mr. GILL. Very defuUtely. We are not in a depression from a busi. 

ness point of view! even from the point of view of industrial activity 
if the comparison 18 with 1929, but from the point of view of employ. 
ment, we certainly are still faced with a very serious problem, beCause 
the increase in activity in business and industry generally has not been 
accompanied by a proportionate increase in the number of people that 
they have had to hIre. 

The CHAIRMAN. We are told by the Federal Reserve Board Index 
that production is back-well, it is above 1929 levels, but unemploy. 
ment apparently is below 1929 levels. 

Mr. Gm.. Well below. 
The CHAIRMAN. Our capacity to·produce has so far outrun our abil· 

ity to consume that the lack of jobs is the result. 
Mr. GILL. I would like to pomt out again, if I may, Mr. Chairman, 

that another very inIportant aspect is that there are some 600,000 
workers, net, entering the labor market every year, and you have got 
to expand your industrial production of business actiVIty and your 
economy over the previous year to take care of 600,000 workers every 
year if you are gomg to maintain--even maintain-the same level. 

The CHAIBMA N. Yes; the same level j the same ratio. 
Mr. GILL. That is right. 
A different type of situation confronta us in times of contracting 

business. The groups of workers who are unemployed, directly or 
indirectly, as a result of technological changes are many and varied. 
There are, first, those directly displaced by labor·saving devices intro· 
duced during the depression. But in addition to these, there are others 
whose unemployment reflecta the previous course of technological 
progress, although not always in a directly traceable manner. They 
are !he ones whose previous employment was in technically backward 
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or temporarily revived plants, and those whose employment was con
tingent upon equipment installations during prosperity when tech
nological change went hand in hand with plant expansion, but who 
were ~ with once the 'COnstruction was completed. . 

In ~ods of depression, with widespread general unemployment, 
these displaced workers become one additional element of an excessive 
laOOr supply. Although their existence in the laOOr market tends to 
reduce the general chances for employment, they are not necessarily 
the ones whose opportunities are lowest. In the general scramble for 
jobs, they are not necessarily the ones doomed to constitute the "hard 
core of unemployment." They do, however, tend to make the core 
harder and heavier, and to make the criteria of selection on the part 
of the employers more stringent. 

The incidence of displacement of laOOr through technical improve. 
ments in a depression 15 thus not limited to any particular group of 
workers, but its effects are diffused through the laOOr community. 
Remedial measures cannot, therefore, be viewed as a matter of mere 
readjustment of any concrete group or groups. The maintenance of 
a flexible work program becomes a matter of necessity under such 
conditions, but the fundamental problem is that of remedy against 
unemployment, the problem of recovery. 

In the comparative recovery achieved since 1932-33, the main draw
back has been the lag of the capital-goods industries. Technological 
improvements introduced in recent years have been many and they 
have had very substantial effects on the productivity of laOOr and on 
reducing costs of production. But, as I have pointed out, those effects 
have in many instances been achieved without incurring capital out
lays large enough to develop the cumulative demand for capItal goods 
which is necessary for recovery. As a result of the available tech
nical improvements, not only cost reduction but also the expansion 
of productive capacity can be, and in many instances has been, il1I'ected 
with comparatively smaU capital outlays. 

As long as technical trends of this nature continue to prevail, a 
growth of demand for capital goods in a volume requisite to make the 
recovery cumulative can be expected only from a fiow of investments 
directed at quantitative expansion of production on a vast scale. . The 
failure of private capital expansion in the thirties not ouly resulted 
in the lack of employment in the capital-goods industries but contrib
uted to a further reduction in purchasing power by withdrawal of 
savin~ from tl,e econom:y, which were not reinvested. This failure 
of prIvate capital expanSIon and the increasing productivity during 
the thirties had to be offset to provide employment. This necessitated 
the large-scale public-works program as meam1res for the relief not 
only of the unemployed but also of the capital-goods industries. 

INCOJl[E DISTRIBUTION AND FUu. EMPLOYVENT 
'. 

Mr. GILL. The problem of income distribution is, of course, an im
portant part of the problem of full employment. The increases in 
wage rates due to the spread of collective bargaining and minimum
wage and maximum-hour laws, the expenditure of funds for public 
works, emer~ncy work projects, unemployment insurance, and other 
fonns of SOCIal legislation and relief have contributed to the removal 
of some of the de.ficiencies of the distribution of income during de-
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pression years. But with a. view to bringing about full utilization 
of our resources, we need, in addition to the public policy of strength
ening the purchasing power of the mass of consumers, a polic;!, of 
directly promoting an expansion of demand for capital goods by dIrect 
investments bY'public bodies in large-scale undertakings and ily stim
ulating private illvestment in other directions. 

Public capital investment has of course, and of necessity, always 
been a contributing factor in developing opportunities for private 
investment-notably in transportation faciiJtles. The public devel
opment of streets is a necessary condition for the growth of cities 
and the development of local construction; the development of har
hors and navigable rivers was a necessary condition for the growth 
of national and international commerce; use and development of rail
roads were necessary conditions for the growth of domestic com
merce; Federal land grants and subsidies were necessary conditions 
for development of the railroads; the development of hard-surfaced 
highways was a necessary condition for the growth of the automo
bile industry; and the construction of airports for the growth of air 
transportation. 

I would like to point out, Mr. Chairman, that the air industry, 
the Air Transport AssociatIOn of America, have given W_ P, A. 
credit for the fact that they are able to ha.ve commercial aviation 
in this country today on the scale that they have it. The Govern
ment has contributed, by a. subsidy, if you will, as far as the private 
industry is concerned, by constructing 197 new airports in the coun
try, and they have assisted in the remodeling and bringing up to 
date, so they can be used, 337 additional airports. If it hadn't been 
for that public investment in airports in the past 6 years, you 
wouldn't have the business in the air-line travel or the profits that 
are now accruing to the private companies. 

The CHAIRMAN. It may be worth mentionID'! to call attention to 
the difference between the terminal facilities 0 the railroads and of 
the air lines. When the railroads were undergoing their period of 
expansion] the costs of building railroad stations and yards was, and 
still remams, wholly a matter of expense for the railroad company 
itself, but aviation has been able to progress without that burden of 
expense. The public has invested whatever capital has been necessary 
for the most part in building the various airports, and W. P. A., as 
you say, has contributed tremendously in that respect. 

Municipal airports cover the country. 
Mr. GILL. Mr. Chairman, don't you think the land grants that were 

given to the railroads have more than made up for the fact that the 
Government didn't do anything directly for the railroads' 

The CHAIRMAN. Of course, the land grants did make u.p substan
tially, but the railroads continue to pay taxes on all thIS physical 
property. The air lines are not paying taxes, at least upon the air
fields. Then, of course, whenever you raise this question with a 
railroad man, he will talk about the compensation which the railroad. 
have rendered the Government by reduced rates on transportation of 
commodities. 

Mr. GILL. The air lines do 'pay quite a heavy fee to municipaliti8l! 
for the use of airports, which, ill " way, is equal to a tax. 

Capital requirements for the phenominal expansion of the use of 
the automobile are not limited to the planned facilities required for 
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their productionl for the replacement of parts, and for providing the 
fuel for automobile operation. The expansion and use of the pas, 
senger car, the truck, a.nd the bus depended upon Federal, State, and 
local cooperation in building roads. Total· expenditures on streets, 
roads, highways, bridges, and tunnels thereby rose in rank second only 
to education in total 'public exl?enditures. Among other transporta
tion agencies, aid to the new aVIation industry was provided as early 
as 1926 by the Air Commerce Act, and the successive emergency 
work programs have established airways and constructed airports 
and landing fields. More recently a legislative provision has been 
made to aid' in the construction of ships for a merchant marine. 

Federal, State, and local outlays for all types of construction formed 
a substantial proportion of the demand. for capital-~oods production 
during the 1920's. This public investment, in additIOn to supplying 
the needs of private industry aids the expansion of the capital-gOods 
industries and therefore miiItiplies the amount of employment cre
ated and thereby expands the purchasing power of the Nation for 
more consumers' goods. . . 

Reduction in hours of work would help to maintain employment; 
increases in wage rates would increase consumption and employment j 
special programs have been developed and are required to meet the 
special problems of youth a.nd the aged. But the solution of the 
major serious problem of unemployment necessarily depends upon 
full utilization of our resources and manpower-the problem defiD.ed 
by the President, by the committee and by the witnesses appearing 
before the committee, as idle men\ idie machines, and idle money. 

The CHAmlllAN. We have no aifficulty in dia~osing the ills, bcit 
the doctor who will prescribe the cure hasn't testified to us yet. 

Dr. ANDERsoN. Haven't you in your conclusion indicated, Mr; 
Gill, that while there is no cure-all, there may be cures i In other 
words, you have indicated some of the treatments that can be ad
ministered. 

Mr. GILL. I tried to j yes, Dr. Anderson. 
Dr. ANDERSON. And you think the actual cure lies beyond even the 

summation of all these special things that could be done. 
Mr, GILL. It lies in the full use of all our' resources. As I said, 

apart from increased, more widely diffused purchasing power we 
need a public policy of direct promotion of expansion ID capital 
goods. 

Dr. ANnERSON. You reviewed the situation in industrial research, 
pointing out that the larger business enterprises were able to carry 
on. research, had the facilitiesl and benefited by the results of such 
resea.reh. Mr. Kettering, I bebeve, a.nswered by saying that time has 
removed the restraints that once were presumed to limit the benefits 
of such research to the companies actuall,. performing it, so that now 
the smaller corporations and companies benefit ahnost equally with 
these larger units. Would you care to comment on that! 

Mr. GILL. I would say that most of the research carried on by the 
large corporations is of a type that is directed to their own problems 
only, and cannot be converted and used by the smaller manufacturer 
or the smaller business enterprise. 

Dr. ANDERSON. And you wouldn't see in patents, for example, any 
restraining influence that would benefit those who held the patents 

124491--41--pt.S~7 
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for the period of the patent life as compared with those who didn't 
have access to such patents' -

Mr. GILL. I should certainly think that the holding of &. patent 
would be restrictive in itself. 

Dr. ANDERBON. You indicated in your testimony that technological 
adva.nce in the field of agriculture benefited partIcularly larger agri
cultural units. 

Mr. GILL. That is correct. 
Dr. ANDERSON. We have heard testimony that a technological devel

opment, the all-purpose tractor, with small farm units of equipmentl might set a new trend which would enable small farms, farms 01 
50 to 100 acres, to remain in business on competitive terms with 
these larger units. Have ;you gathered any data on that pointY 

Mr. WElNTRAUB. That 18 perfectly true, but the development of 
the small tractor is rather recent. All the material we have been 
able to gather on the relative efficiencies of small and large farms 
would tend to indicate that the larger farm today and m recent 
years has certainly been able to operate with less labor per unit of 
product than the small farms. What the all-yurpose tractor eventu
ally will do, we don't know, but the vast maJority of the farms still 
don't have a.ny tractor at all, large or small. 

Dr. ANDERBON. Those are the questions I had, Mr. Chairman. -
The CHAIRMAN. Thank you, very much, Mr. Gill. We are very 

much indebted to you. 
Dr. ANDERSON. Mr. Chairman our final witness is our own com

mitteeman, Dr. Isadore Lubin, head of the Bureau of Labor St&.
tistics, Department of Labor, who will testify at this time. 

TESTIMONY OF DR. ISADOR LUlIm, COMMISSIONER OF LA1IOR 
STATISTICS, DEPART1rIENT OF LA1IOR, WASIIINGTON, D. C. 

Dr. LUBIN. I think that the committee is perfectly conscious ot 
the fact that there was once upon &. time a year known as the ye&.r 
1929. I do not know, however, whether this committee is conscious 
of the fact that exactly 11 years ago, to be specific, on the Senate 
calendar day, March 1, in that year 1929, the late Senator Couzens, 
at that time chairman of the Education and Labor Committee of 
the Senate, submitted -a report to the Senate on the problem of 
unemployment. 

I ehould like permission to take a minute to read 2 or 3 ehort 
paragraphs from that report. This, I want to reemphasize, was on 
Marcn 1, 1929, when approximately 1,400,000 more people were em
ployed in nonagricultural activity than are employed today, a year 
ID which we, most of ns, believed there was no problem of unem
ployment of sufficient size to concern the America.n people. In that 
report, issued in that year 1929, the statement is made-

Dnr1Dg the past year or two, much bas been 88ld In the press HDd In public 
discussion about the great amount of unemployment that bas resulted from 
technolog1ea1 changes in Industry. Machinery and dlecovery are every flay 
displacing men ~hose Uvea bave been spent In developIng the skIll and ab1llty 
necessary to their crafts. EtIlc1ency metbods which aim at eliminating waste
tul and unnecessary processes are dally ellminatlng workers from Indust1'7. 
At the aame time the amalgamation and mergers which have recently been 
goIng on at a pace taster than ever before in history have resulted In closing 
down factorIes and in mOving plants and warehouses from one part of the 
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eount17 to another. Tbe decliDlDg markets for certaln products resnItIng from 
the changing habits or oonsumers have also led to the shutting down or plant& 
Bankruptcy Is also tsklng Its BnDnaI toll or employers of labor, a teodeocy 
whJch we must llSBU1Ile will go OD (ureTer in a Nation whieh attempts to gift 
tull play to lodlvldnal Inltiative.and leIies upon tree oompetition to regnlate 
Its economic activity. 

All of those forces make tor unemployment; in good times and bad times 
tbeJ are relentlessly at work. Under the accepted eompetitive theories, it :la 
assumed that the,. eventually lead to greater efticiency, lower production costs. 
and lower prices to the oousumer. They are part and parcel of progress. The 
question arises. however, as to whether the Jaborers who are thrown out of 
work as a result of these movements in our economic life shoold be made to 
PIll" the price or soch progress. Is It just that society should beoeflt at the 
_ and solferIng or the dIsp d worker? 

And one finaI paragraph included in the report of Senator Couzens 
to the Senate in March 1929: 

Tecbnologlca.J. unemployment covers that vast field wbere through one device 
or another, and chief17 tbrougb a machine sopplanting a b1lDl8D, skilled ............. 
have found that their trades DO longer exist and their skill is nO longer n~ 
sary. What becomes ot these men? What cm be done about these thousands 
of individual tragedies? What do these individual tragedies mean to soelety 88 
a whole? It Is an Imponderable thing. Some of the experienced witnesses who 
appeared before your eommittee stated. that new industries absorbed the labor' 
turned adrift by maeh1ne development; the automobile" the airplane" the radio. 
and related lodnatrles were suggested BB examples. 

Uodoobted17 there Is much troth 10 these statements, but, neverthel .... we 
are not reUeved or the Indhidnal problem. It oilers little to the skilled musician 
to say that be, who baa devoted b\s ute to b\s art, may find a job In a tactorJ' 
wbere radio equlpmeot Is man_ctmed. Tbeo there Is the llttle aid that ID 
every period of idleo .... wben resdjDStmeota are being e1fectecl, the soIferlng, 
the loss. the enforced change In eovtronmeot. True, this may all be the prl"" 
or Progr<!88, but oodet» baa aD obligation to try at least to see that all thIa 
does not become the burden of the worker. 

The CEAmYAN. Would you be good enough, Dr. Lubin, to turn to 
the front page, the cover of that report, and see if you find there the 
list of the members of the committee, and read it into the record 1 

Dr. LUBIN. James Couzens, chairman; William Borab; Lawrence 
C. Phipps; Jesse H. MetcaIf; Hiram Bingbam; Frederick H. Gil
lett; Royal S. Cope\and; Lawrence D. Tyson; David Walsh; Gyros 
Locher; Morris sDeppard. 

Mr. MAoINNIB. Dr. Lubin to me, that is very interesting. May I 
ask, I didn't hear clearly, did you state the number of unemployed 
in the year '29 as compared with today' 

Dr. LUBIN. No, I did not. I said that during that period, the 
spring of 1929 when this country was going along full speed toward 
that peak which culminated in the faIl of the year, we were not con
scious-when I say "we," I mean the rank and file of the Amer
ican peopl~f the fact that there was a problem of unemployment 
on our hands, and this report, as I say, issued on the 1st of March 
1929, restated in a sense the gist of everything that has been pre
sented to this committee in the last few weeks. 

Mr. MAGINNIS. Did it state the number of unemployed at that 
time' ' 

Dr. LUBlN. In the report it was estimated that the number of un-
employed was in the nelghborhood of 1,000,000. 

Mr. MAOINN18. Of 1,000,0001 
Dr. LUBlN. Yes. 
Now, Mr. Chairman, 11 years later, the same problem that was 

presented to the Senate of the United States by its Committee OD 
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Education and Labor has come to the forefront. We had witnesses 
here from every important branch of industry testifying to the exist
ence of the same problem that apparently prevailed, and of which 
there was very definite evidence, m 1929. 

The :problem today, of course, is much more acute, because, as Mr. 
Gill pomted out a minute ago, a larger proportion of our labor sup
ply is unemployed. In other words, the large unemployed mass tbB.t 
has to be absorbed by industry makes the prohlem of those who have 
been displaced by technological changes even more acute than it nor
mally is. Under these conditions technological unemployment inten
sifies the whole problem of unemployment. What I should like to 
do with your permission is to point out the different types of problem 
involved as they have been presented to this committee and attempt 
to differentiate the causal factors that must be differentiated if we 
are going to deal with this problem at all. 

In other words, all sorts of instances of so-called technological un
employment have been cited to this committee and yet no single cure
all, whether it be prosperity with full employment or some other 
general program, is going to solve the problems presented by techno
logical progress as it affects workers. This is a fact which must be 
realized and accepted if this country is to go on and if progress is 
to continue. As a further matter of fact the worker's problem.· in 
facing technological change is not always the same. The character 
of his problem depends in large part upon the type of change in
volved and upon the conditions surrounding its introduction. 

FACI'ORS AFFECTING LABOR PRODUCliYJt1 

Dr. LUBIN. I have attempted to break down the types of factors 
that affect labor productivity. If I might say so, the thing that has 
impressed me most about these hearings has been that We have been 
talking about labor productivity as a problem in itself, as it were, 
without differentiating (and it was impossible, of course, to differ
entiate with the types of witnesses we had) the factors that bring 
about these changes in labor productivity. 

Now, I should like to list for the record what we might call five 
different types of factors which affect the productivity of labot". 

The first, as I said, is changes in technology, and these changes 
in technology may in turn be divided into foul' subdivisions. The 
first of these changes in technology are those that make possible the 
creation of new kinds of wealth-m other words, they are the types 
of technology which create new employment and brmg about little 
or no direct or indirect displacement of lahor. 

The second is that type of technology that creates substitute 
products. 

The CHAIRlIIAN. Can you give an example of each one' 
Dr. LUBIN. I want to come back to that, if I may, Mr. Chairman. 

I just want to list them first and then come back. • 
There is technology which creates substitute products, and it does 

so by disl?lacing other products. Some of this technology that cre
ates substItute products} creates net unemployment; in other words, 
adds to the total number of unemployed in the country. Others 
create net employment. But all of them cause some direct displace
ment of labor, although the net to the country as a whole may be a 
gain or a loss. 
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The third type of changes in technology is the new methods of 

production, where you do not necessarily create a new product at all, 
but you substitute machines or tools for human workers. 

Now, these ~ree types come u~de.r th~s heading that I should like 
to call changes m technology, as distmgUIshed from other factors that 
affect human productivity. 

I also want to add a fourth, at this point, because it apparently 
will become increasingly important as tune goes on, and you might 
call it labor-and-capital-saving technology. In many cases today new 
methods make possible not only a direct saving of labor through the 
introduction of new machinery, but it frequently happens that the 
new process involves the use of less cal?ital as well, and thus results 
in an indirect saving of laoor in eqUIpment producing industries. 

As I say, those four groups come under what I should like to term 
changes in teclmology. 

The second· factor in improving human productivity-and one 
which, incidentally, according to many of the witnesses who testified 
here, IS of much more significanc&-is changes in the way of doing 
things. They are those changes that' we might call managerial 
changes, that reduce labor requirements but do not substitute machines 
for human labor, and it is quite evident that in many industries, 
these managerial changes cause more displacement and mcrease pro, 
ductivity at a greater rate than revolutionary changes of .a techno, 
logical type. 

The third type of factor that affects the productivity of labor might 
be put under a group called changes in types of raw materials. By 
using a new type of l'a w material to make the same product, you 
may require less labor. 

The fourth is an increasingly important factor of changes in human 

r,roductivity by changes that have been occurring in management
abor relations; the sheer chan~e in the psychology of relatlonshi p 

and the conditions of relationshlJ;' between the employee and manage, 
ment has had tremendous effects m many instances upon productivity 
of labor. 

And finally, a very important factor, particularly in periods when 
the plant or industry is moving from low rates of production to high 
rates of production, is the relationship of output to capacity which 
affects the productivity of laoor. In other words, a. plant running at 
half-time requires more man-hours to produce a given number of 
units than if it were running a.t full capacity. There is no change 
in technology! no change in methods, no change in fuel or anything 
else, but the ability to get more use of your capacity through greater 
operation. 

The CHAIIIMAN. Wen, why does it have that result! 
Dr. LUBlN. Let me gIve you a concrete illustration: In the case of 

the steel industry, when you operate at 20 to 25 percent capacity, you 
require 35 percent more man-hours to produce a ton of finished product 
than when you are operating at 55 to 60 percent. 

The a.oswer, I think, is simple; to get 25 percent you have got to 
have a minimum number of men to keep the furnaces going, to keep 
that plant in operation, and you cannot operate with less than tluit 
minimum. Now, that same number of men with the same machines, 
can produce twice as much, frequently-in the case of the steel indus-
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tryl 35 percent mo.re-by just, having more to do, with the same plant 
and the same eqUIpment. 

The CR.mM'N. I can understand that an administrative force 
would have to be maintained in any factory regardless, or almost re
gardless of its size, but it would appear to me that that would not also 
be true of the labor force. When you talk about man-hours required 
in production, do you refer to the entire labor force, including office 
management and so forth, or ouly to those who are paid by an hourly 
rate' 

Dr. LUBIN. Even in the manufacturing process, you must have a 
certain number of people present to keep these furnaces going. To 
take care of them, you have to have a certain number of men at the 
machine, whether it turns out 1 unit or 100; and during periods of 
increasing industrial activity such as that between 1932 and 1940 (and 
I think It is rather important that we note this fact), this closer 
approach to capacity operation has in itself, without 'any change in 
management necessarily, brought about increased productivity of 
labor. . 

Mr. O'CoNNELL. Yes; but that is a partial measurement of the extent 
to which your unit cost would decrease when you--

Dr. LUBIN (interposing). It is the unit labor cost. We know that 
the man-hours required, given the same wage rate, would be 35 per
cent less when you operate at 55 to 60 percent than it would at 20 to 
25 percent. 

Mr. O'CONNELL. Likewise, because of fixed charges, I take it that 
the unit cost would also tend to go down' 

Dr.LUBIN. Yes. 
Dr. ANDERSON. Is there a point where this difference tends to fade 

out! 
Dr. LUBIN. Ap,ParentIy there is, but we haven't found it. As a 

matter of fact, thIS study is based on an investigation that we made in 
the steel industry in 1935, and we are now trying to make arrangements 
to bring this thing up to date, because the industry, at no tinle during 
the perIod we covered, exceeded 65 percent capacity, so we had no 
record. 

Dr. ANDERSON. And do you have it for any industries other than 
steel' I can understand the situation more easily in steel than I could 
in some more diversified field, or in one more completely organized on 
a belt line. 

Dr. LUBIN. Well, your rate of change, of course, would differ with 
different industries, but there probably is a stage in every industry 
where you must have a mininlum number of men to produce anything 
at all. I can hardly think of an, industry in which capacity opera
tion does not reduce unit labor time for maintenance workers. Steel 
is probably an extreme case of saving in direct labor costs, but it is 
by no means unique. 

Dr. ANDERSON. Yes; that is true. 
Dr. LUBIN. And the point at which you get into the period of, say, 

decreasing returns will vary with the type of product you are making 
and the type of investment you have. 

In coal mining, that is a very significant fact; in other words, 
even when you shut down you have got to have your company force, 
your air force, you have got to have your men seeing that the roofs 
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don't fall in, and all that sort of thing. Frequently it is cheaper to 
maintain. a mine at 11 percent capacity than to ~ut it do!"n! because 
if y'0u dId shut down you would lose everything. So It IS worth 
while putting in some investment so you can use the mine when you 
want to. 

Now, I am going to touch briefly on the various types of tech
nology tllat come under tllese different classifications that I have 
mentioned. 

WORK -cREATING TECHNOLOOIOAL CHANGE 

Dr. LUBIN. Under the types of work-creating technolo~ where 
most of the employment created is net gain and there is htUe or no 
displacement of labor, either direct or indirect, the advantage is self
evident. With the telephone and telegraph, of course, you had some 
displlUlell1ent of the pony express, but by and large there was a very 
great net increase in employment. There are photography and the 
development of the phonograph, air-conditioning, the pneumatic tire, 
the development of a number of medical supplies. The radio did sup
plant vaudeville actors, but the net increase in employment was rather 
marked. The same thing is true of most household electrical appli
ances, like vacuum cleaners and wa.me irons, and all of those thou
sand and one electrical devices which create new products and which 
do not supplant them in other industries. 

The CHAIJlMAN. In referring to the telephone industry, I assume 
that you are thinking of it in terms of its entire life and not in terms 
of its recent li!'!.o dunng which the diaI system has been introduced' 

Dr. LUBIN. :r es; well, the technologica.I changes that have occurred 
in the industry in recent years have not changed the product that we 
get. Those have been changes in the ways of giving us the product. 
I am thinking of the development of the telephone mstrument as an 
instrument of communication, you see. It may temporarily have 
supplanted some messenger boys, but even inlmediately it created 
more employment than it displaced. 

The CHAIJlMAN. But the record offered to this committee witll re
spect to the introduction of the diaI telephone was that there has been 
a complete displacement; that is merely a segment in this larger picture 
to whIch you refer. . 

Dr. LUBIN. Yes. 
Now, amon~ those types of technology that create substitute prod

ucts or substItute outlets, there is agam a whole series of instances 
that are known to everybody here. In such cases the net change of 
employment may be large or small. It may be an increase or a 
decrease. But in all such cases some people are displaced, even if 
on balance there is an increase in total employment. 

Take automobile and truck transportation. There is no doubt 
that automobile and truck transportation displaced a large number 
of people who were engaged in activities which had to do with horse 
transportation, but offsetting that you 'had road building and petro
leum refining and steel and rubber and textiles and glass and rea.! 
('state, and a thousand and one other activities that were not possible 
without the automobile. So there again there was a net mcrea.se 
in the number of people employed. 

The gross increase in employment in these new activities was, 
of course, offset by the displaced employment in vehicle industries 
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and stables and raising mules and horses and W'ater transportation' and 
horse training, but, by and large, we will admit that the net has been 
a gain to the country as a whole in the total ni\lInber of jobs. 
A~in, there are the movies. You had emplo)'Dlent created in book 

writmg and in making film and in the productIOn of movies and dis
tribution of movies, and that net was greater than the number dis
placed among vaudeville 'artists and musicians. 

Rayon is another case in point. Through improved quality and 
through lower prices, there has been an inerease in employment, 
which was offset in part by losses in the silk industry and in other 
natural fibers, like wool and cotton. 

Electric power created employment through endless possibilities 
for cheaper light and cheaper power. On the other hand, it cre"ted 
unemployment in coal and gas and oil, but again I say tnere was a 
net increase for the country as a whole. 

LABOR AND OAPITAL SAVING CHANGB 

Dr. LUBIN. The third type of technological change that affects 
human productivity is new processes for making the same product 
or the same service with less human labor. The chairman mentioned 
the telephone as a case in point. In other words, the same service is 
given to us, we get exactly the same product but It is given to us in a 
different way and in that way human labor is conserved_ 

Mr. PrXB. Miss Sullivan said that you changed the I"bor from the 
telephone employees to the subscribers. She said there wasn't any 
displacement. 

Dr. LUBIN. Well, I said displacement of emj>loyment. 
Mr. P11<1O. Yes; I believe sbe used that word. 
Dr. LUBIN. And, of course, one could, under tbis third category, 

mention a whole series of revolutionary changes, like automatic ma
chinery instead of semiautomatic or hand operation. Among those 
you have the automatic cigarette-maki~ machine, bottle-making 
machine, the hot-strip mill, automatic drills, electric welding-and 
one could go down the list. 

The fourili type in this group of technological changes is what I 
. call labor and capital saving devices; in other words, more efficient 
or better utilizatIOn of ilie things we are working with. We have 
heard a lot from witnesses this morning and witnesses this afternoon 
about coal and the locomotive. Take the case of the Diesel engine. 
That is an awfully interesting situation. The Diesel engine makes it 
possible to keep traffic moving day after day, year in and year out, 
without having to have the expensive equipment and the labor force 
necessary to keep it serviced. 

I iliink I read of one the other day that had been in service exactly 
a year and a month and had been to the shop once. It ran 365 days 
a year, wbich makes it possible for 1 engine to do the work of 4, because 
you can use it 4 times as long in 24 hours, wbich is not ouly labor 
saving but also capital saving. You need only 1, whereas formerly 
you needed 4, and yet the power may be ilie same or even less. 

Similarlr, we have had examples cited here of better and more 
lasting equipment. Take the case of the creosoted tie. A creosoted 
tie costs more than one that is not creosoted, but you have to replace 
it only once in 21 years, whereas the old ones, uncreosoted, you had to 
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replace every 7 Ye&l'S; so that over the life of the tie you save as much 
as two-thirds in some instances. Again, that means not only saving 
labor because you have to replace it only once in 21 years, but saving 
capital. . ., 

Mr. Pew mentioned the case of new dev~ents in his industry 
which make it possible to get 92-percent 1 • tion of gasoline out 
of a barrel of crude. Againl that is saving not only lahor but it is a 
capital-saving device. One plant with a given investment can turn out 
so much more than another plant conld with the same investment. 

Probably the best case we have is the modern automobile tire. 
You replace it once in 20,000 miles, whereas you formerly replaced 
it every 7,000 miles, which conserves labor in changing, selling, serv
icing it, and at the same time saves your capital investment, of course. 

One conld go on to cite cases of mergers and consolidatIOns which 
bring about the same result. Also better materials are used in tools. 
Mention was made this afternoon, I believe, that by using a certain 
type of steel in a tool the tool would last so much longer, although 
it is exactly the same tool. The composition of the tool makes it 
possible to save hoth on the labor in using it and in the capital in 
replacing it. . 

The second series of factors which I should like to emphasize par
ticularly bring ahout changes in labor productivity which are not 
technological In character, In the sense that they necessarily involve 
scientific discoveries or the application of new methods or even new 
materials. They are those changes which are due to managerial 
progress and result in reduced lahor costs. There are no new ma
chines used, no supplanting of· machine labor or power for hand 
lahor, and yet a very marked increase in the productivity of laborl 
You probably _ will remember Mr. Rieve, of the Textile Workers 
Union, and Mr. Merrill, of the Office and Professional Workers 
Union, emphasizing the fact that these changes that management 
makes, eliminating waste here and there/ in their opinion, have caused 
much more reduction in employment In their industries than any 
mechanical changes that have occurred in recent. years. 

Instances can be cited in the shoe industry and the textile industry 
and in dozens of industries where by just changing the routing of 
your product, eliminating lost motion, as it were, in the mere move
ment of the product, has led to a tremendous Increase in the effi
ciency of lahor. 

We made a study recently of the so-called bundle system of operation 
as opposed to the line system of operation in making cotton gar
ments. The only difference between those two systems is this: In 
the old bundle system each girl went to the office, or wherever the 
goods were given out, and was given a bundle of pisces. She took 
them to her machine, sewed them together, I>ut them back in the 
bundle, and returned that bundle to the office. Under the line system 
one girl gets a bundle or somebody brings the stuff to her, she sew~ 
the two pl~ together,Just pushes it forward, ~d the w.rl in front 
of her takes It and sews It some more, and hands It to the /prI in front 
of her, and so on until the garment is completed and it lS estimated 
t1,at this change has increased the output of the workers over 20 
percent. We have the same machine, the same fabric, the same 

I See hearlngs, Part 14. p... 1'190, ~ Part IQ. p. 8350. 
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thread, the same temperature, everything is identical. The only 
change is in the way the work is arranged. 

Let's take the case of job analysis and time-motion studies. The 
various systems that have been employed in various industries all 
give evidence of very marked increases in productivity of labor .. nd 
the displacement of labor with no change m mechanic .. l methods of 
production or in producte made or used. 

I might instance one other case in the steel industry. There is evi
dence that the elimination of job hazards and a.ccidents .. nd the 
bringing about of .. very low accident rate as compared to the high 
one they had 25 years ago has .. ffected the efficiency of the workers 
and there again, as I SBY, with no change of any SIgnificance in the 
type of production. 

ORANGES AFFECrING RAW lIIATElIIAUI 

Dr. LUBIN. Now, the third type of activity which affects the pro· 
ductivity of labor is changes in the types of raw materials used. 
You can't stamp cast iron, you can sta.mp sheet steel, and by the 
substitution of sheet steel for cast iron you can make all kinds of 
b .. throom materials, bathtubs, lavatories, and so forth, and turn 
them out at .. terrific rate, wherea.s when you make a cust-iron bath
tub, you have to cast it and let it set and take the time for h .. rdening, 
and so forth. It might interest the committee to know that just 
within the past 2 weeks the manager of one of the smallest steel 
plants in this country told me he was going to put in .. strip mill. 
He .has .. hand-rolling mill now. I asked him why because I felt 
that his mill was small for a strill process. He sai:i, "I have to do 
it to meet competition. The product of the new rolled-sheet mill 
apparently lends itse~f more effectively to stampi.J?g than this hand
rolled product, and m order to meet the 'competItion of these new 
rolling mills, I will h .. ve to put one in, because the people in this 
p .. rticular country"-it was in the far W est-"are increasmgly using 
sheets for stamping purposes." In other words, the m .. jor part of the 
demand was for making of steel products that were going to be 
stamped for refrigerators, and .. thousand and one things. N oWl the 
type of raw material in his plant is going to affect the out£ut ot his 
workers because he can get .. product through this new mill that he 
can't get any other w"y, and when he puts the new mill in, he won't 

. have to have as m .. ny people as he formerly needed. 
The CHAIlIlIIAN. Are all of these effects which you have been dis

cussing evidenced in increased productivity' 
Dr. LUBIN. Every one of them, but I think the significant thing is 

that the causal fa.ctor isn't. somebody making a. new ma.chine and 
putting it in. 

Dr. ANDERBON. You wouldn't sa.y these so fa.r enumerated fa.ctors 
opera.te in the majority of insta.nces, or insta.nces unknown in amount 
or number¥ 

Dr. LUBIN. They are all happening all the time, everywhere. 
Dr. ANDERSoN. So that is one of the rea.sons we get this clouded 

effect and the inability to differentiate between causes. 
Dr. LUBIN . Yes; and I think we &re going to h .. ve to differentiate if 

we a.re going to a.ttack the problem. 
I mentioned as the fourth type of factor that affects production, 

the type of labor-management relations, the hours of employment in .. 
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plant. One of the outstanding facts in the coal industry immediately 
after the shortening of hours under N. R. A. was the increase of pro
ductivity per man per day, before there was time enough to change 
methods of production. The,methods of w .... o-e payment affect pro~ 
ductivity. It has been found that under a group bonus system where 
a group of people work together and share the total amount paid to 
the group and they get a bonus after they produce a certain amount, 
it has almost in every case increased the outJ;>ut per worker. We have 
found in a report that we shall make to this committee very shortly 
that there are many plants in this country that pay much higher wages 
than any of their competitors, and when I inquired of them why they 
paid almost 50 percent more than their competitors, they said that 
by paying a higher wage they get the cream of the workers and their 
people produce more with the same n;lethods that their competitors 
use. 

The guaranteeing of employment has been known time and time 
again to increase productiVIty. A man knows that he has a job, he is 
not going to work himself out of a job, he is going to be taken care of. 
It affects his morale and his productivity moves up, and you will find 
many plants where the fact of security plays an important part in the 
picture. And I might even go a step farther. In some instances, the 
signing of a union contract has automatically increased productivity. 
The men have felt secure, they have felt they have something to pro
tect them, and the union itself by giving this protection has been a 
factor in increasing the morale of their people, and output per man 
hasfoneup. 

o course, one must admit one can cite contrary instances, too, but 
those are factors that are working every day and must be distin
guished from the machine or invention or new processes. 

It is quite evident that by now what I am trying to emphasize is 
the necessity for distinguishing between prodnctivity and technologi
cal displacement. It is quite evident we are confronted with a whole 
series of J;>roblems, It isn't the machine alone, and because there is a 
whole serIes of problems, I personally do not think that we will find 
a single solution to it. 

Mr. Gill dealt rather elaborately today with the question of the 
ghost town. The ghost town was discussed in our hearings when the 
steel industry was discussed, and we heard the story of what the new 
rolling mill has done to certain communities. 

As Mr. Gill pointed out, in New England today, and not only today 
but during the twenties, ghost towns were being created every year. 
Mills moved away, particularly from the textile areas in New Eng-' 
land, because sometImes they could get cheaper labor, sometimes be
cause of lower taxes, sometimes they got freedom from taxes entirely, 
and sometimes they were even given a brand new mill. On the other 
hand, ghost towns are beinj{created every day by the exhaustion of 
raw materials. Northern Michigan is dotted with ghost towns that 
once throve when there was lumber tliere. In the Southern States 
you will find areas of ghost towns where the raw material has been 
exhausted. 

I have )mown of a ghost town that was created by a change in freight 
rates whICh ,!ffected the competitive position of the manufacturer in 
that coffi!'1umt:y; he couldn't stay in business, so that it is quite evident 
that agam no smgle solution is going to take care of this problem. 
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In the case of lumber, if we are going to eliminate the ghost town 
we are going to have to do it thrOugh selective logging or through 
some conservation program. In the case of cotton, or shoes, in New 
England-and ghost towns have been created in New England in the 
last 5 years by plants moving away from Massachusetts into Maine 
and into Vermont where prior to the wage-and-hour law they were 
able to get labor at lower costs than tIley would have to pay in 
Massachusetts. 

In other words, all these phenomena of moving, bankruptcy, and 
disappearance of raw matenal,create what appears to be the same 
proble'!ll. namely, the ghost town in stranded areas, but they arise 
from dinerent causes. And I think the significant thing that should 
be emphasized is that in this period of mass unemployment it is im
possible to tell where technology has been the cause and where other 
factors in the economic picture are responsible. 

I think that one wouldn't be _going far afield in reporting what 
Senator Couzens' report to the United States Senate said; namely, 
that these are problems of competitive economy, they are problems 
that arise out of a desire to improve your own profit position if you 
are in business, and the fact that we have never compelled those who 
benefit from these changes to bear the burden of the costs involved. 

SOCIAL ACCOUNTING FAULTY 

Dr. LUBIN. Frankly, the problem of technological displacement, 
particularly, I think can be attributed to bad SOCIal accounting and 
to bad SOCial bookkeeping. In other words, we haven't recognized 
the ·fact that progress, improvement, a better way of living, involve 
hazards for somebody. The hazards have been borne for the most 
part by labor, and nobody cared about it. You and I, who got a 
better product at a lower price, or the employer who got a better 
profit, didn't have to bear that burden. It was only because of this 
displacement that it was possible for us to get a better product and 
perhaps cheaper prices, and we took all the advantage to ourselves 
insofar as it was given to us, and the employer took as much of the 
advantage as the competitive system would let hinr have in higher 
profits, and we refused to recognize the fact that there was a hazard 
there, that somebody was bearing part of that cost, and we refused to 
share the burden of bearing that cost with him. That cost was 
borne by the displaced worker. 

Now) as again Mr. Gill pointed out, the problem of this type of 
unemployment is accentuated during periods of abnormal depression. 
But we must not attribute our problem of unemployment entirely 
to toohnological change, Certainly we can't hold any of these forces 
that I have brie1ly outlined here responsible for the unemployment 
situation that appears today in the cement industry. There have 
been radical changes, no doubt, but, those changes don't account for 
the fact that the industry is only employing 60 percent as many 
people at it did in 1923-25. 

Dr. ANDERBON. That exhibit is admitted. 
(The chart referred to was marked "Exhibit No. 2184" and appears 

on p. 17254.) 
The CHA1lIMAN. Just let us see what that comparison is. What was 

the peak, 
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Dr. LUlIIN. During the period 1923-25, during the seasonal period, 
the index was 100. 

The CHADI1lAN. The base is what! 
Dr. LUlIIN. 1923-25. 
The CHADIIlAlf. That is lOO! 
Dr. LUBDr. Yes; and you will note the highest the index of employ

ment has reached since 1930 was in 1937, when it temporarily reached 
about 76; it is now down to 59.4, which means that for every 100 
people they employed in 1923-25 they now are employing approxi
mately 60 people. 

Similarly in the case of structural and ornamental metal work. 
(The cluLrt referred to was marked "Exhibit No. 2785" and appears 

on p. 17254.) . 
Dr. LUBIN. You will find the same picture there. The industry is 

now o~g at the point wbere it is employing 703 people for every 
l,OOO It employed durmg the period 1923-25. 

The CH,mM"N. And the cause in these instances was! 
Dr. LUlIIN. I will come to that in just a minute. In the lumber 

(sawmill) industry employment at the present time is at 59.5, which 
means that 60 people are being employed for every 100 formerly 
em~yed. 

(The chart referred to was marked "Exhibit No. 2786" and appears 
on p. 17255.) 

Dr. LUBIN. In the brick, tile, and terra cotta industry approximately 
55 people are being employed for every 100. 

(The chart referred to was marked "Exhibit No. 2787" and appears 
onp. 17255.) 

Dr. LUBIN. The explanation of these changes in employment, I 
think, is found in thiS chart on the Value of Building Coustruction, 
"Exhibit No. 2788." 

(The chart referred to was marked "Exhibit No. 2788" and appears 
on p. 17256.) 

Dr. LUBIN. Unless you are building houses you are not going to get 
employment in these industries. There is no doubt that the techno
logical changes that have occurred in these industries are such that 
we can get back to our former levels of production without necessarily 
reaching the former levels of employment, but the major problem of 
unemployment in these industries is due to conditions that exist in 
the building industry. There, I think, we have a series of factors 
which were discussed before this committee last summer: the cost 
of building materials, the cost of financing, the labor costs of building 
houses, and a thousand and one other items. 

My sole purpose of bringing in these charts is to point out that if 
you can solve technological unemployment tomorrow, that isn't neces· 
sarily rin~ to affect the picture m housing. 

As SBld, during these periods of depression this problem of 
technological unemployment becomes accentuated because you add 
to an already large volume of unemployment more unemployed to 
make the problem still more severe. It is accentuated alsO for an
other reason which is that during periods like the present we become 
socially conscious that the problem exists. We are trying to find an 
answer. Some Members of Congress were interested in finding an 
answer in 1929, but the American people as a people weren't 
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interesWd. But when you have a problem of unemployment and you 
are trying ~ ~d out wbat. it is all about, these o~er factors, every
thin .. that unpmges upon It, becomes very, very unportant and you 
beco~e conscious of them. -

The displaced worker, however,. has. always been <:o~ous of the 
problem, and he was j~ as COnscIOUS m 1~9 as he IS m .1940. But 
society wasn't, an4 SOCIety has been forced mto that penod. of .con
sciousness, as I said, because of a general abnormal economIC SItua
tion rather than by these technological changes. 

DISPLACEHENT AND THE YOUNG AND OLD WOlIJ<EIl 

The CIIAIRHAN. Of course the testimony of Mr. Gill emphasized 
tbat the displaced worker doesn't make up all of the unemployed, 
that we have now confronting us the worker who never had a job 
and therefore never could have been displaced. 

Dr. LUBIN". Well, he was displaced in a sense, in part, to the 
extent to which his ability to get a job, even in the 1920's, was de
layed. He may have been absOrbed, but the need for taking him on 
was not as great, due to the greater efficiency in operation. 

The CR.mv'N. Not alone that, but as you, I think, have very 
correctly pointed out, due to a number of other factors which have 
increased the productivity of labor, not alone the machine, but all 
of these lICC1llIlulating factors. But the thought occurs to me that 
while it may be true that we cannot assiWI to technological unem
ployment responsibility for the entire Sltuati-"~l if we look at it 
from the point of cure, we probably are compeued to come to the 
conclusion which was reached by Mr. Gill, namely, that unemploy
ment is the central problem, unemployment whether by reason of 
technological advance or by lack of demand or new industries, of 
which you have spoken, or any of these factors. So that anything 
that contributes to providing employment, whether by machines or 
by hand labor or by new industry or what not, will by' that very 
fect create increased consumption and thereby tend to overcome 
all of the factors which you have set forth. 

Dr. LUBIN. I think very definitely; as a matter of fact, that is 
the conclusion I am g:ra.qually getting to. Before I get to it, though, 
I would like to JlOint out one other factor, and it IS the other SIde 
of the coin that Mr. Gill pointed to when he talked about the youth. 
He also mentioned the old worker. I think it is worth while em
phasizing what Mr. Hook said in part and what Mr. Murray im
plied, that this problem of displacement, whether it be through 
machines or for other reasons, becomes ingrained in the public 
conscience because, during periods like this, displacement through 
any radical change in methods of production puts a rather heavy 
tollll?rohably a heAvier toll than usual, on the old worker. In the 
steel mdustry, as Mr. Hook stated, the plants that were shut down 
were the less efficient plants, the mare obsolete plants. Now the 
more obsolete plant is the older plant usually, and the older plant 
usually has more older workers; in other words, there are .Poo.ple 
there who grew up with it, stayed with it, and the result IS that 
as you shut down these obsolete plants during a period of competi
tive stress, whether it be due to sheer competitive conditions or the 
invention of new methods, by shutting down those plants the proba-

124491--4:1-pt. 30 tl8 
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bility is that you are throwing more older people onto the market 
than the general run of industry is doing. Of course, the older 
worker, during periods of very keen competition on the labor market, 
with more younger workers there looking for jobs, comes into a tight 
labor market and finds still more difficulty finding a job. As it is, 
he would have some difficulty, more than the youngster. 

So because of the nature of the type of plant that is shut down 
because of these newer processes, you accentuate the problem of the 
older worker and you lengthen his J.'eriod of unemployment, and 
again force back into the public conSClOusness the fact that it is the 
machine or the new process that has heen a responsible factor, whereas 
the responsible factor may have been, probably is, for the most part, 
the tight labor market. 

Desfite the great scien~ific progress and the severity of techno
logica displacement that has occurred, I cannot accept the. idea that 
thiS is a permanent burden on society that we are never going to 
solve. I think that as unemployment decreases, as the economic 
system ahsorbs more and more people, the severity of the aftermath 
of technological displacement will become progressively less. In 
other words, I feel that the severity of the problem of technological 
displacement is geared into the whole question of the problem of 
recovery, and I believe that with the growth in the economy, as niore 
goods are made, more services are available, and these goods and serv
ices are better distributed, as the national incomes goes up, you have 
a higher standard of living, and the impingement of these tech
nological changes upon the employment Situation will become pro
gressively less severe. 

But that is not to say that the problem is going to disappear, be
cause even if we have full employment it is going to crop up every 
day at particular points and particular plants in different ways, and it 
is only durin.l!: periods of more or less full employment that you can 
actually distmguish the technological element from all these other 
forces that operate. Of course, one can distinguish these forces today 
when you get a radical thing like a new steel mill going up or a new 
plant being erected, but by and large it is next to impossible to 
attribute a particular unemployment to a particular technological 
factor. 

As I say, that problem is going to exist, it is going to keep crop
ping up, and will be aPJ.'earing in every segment of the economy even 
though you have great mdustrial activity, and the question arlSes as 
to how the problem should be coped with. Again I am talking only 
about this specific problem of displaceme!)t. 

DISPLACEMENT COSTS PAID BY WORKEDS 

Dr. LUBIN. I think one thing is evident, as shown by the testimony 
before this committee, that everybody is aw.eed the displaced worker 
should not bear the cost. I personally think that the cost should be 
borne by those who benefit from displacement. I think that indus
try, whlCh profits by these displacements, and consumers who profit 
by this displacement should share some of the burden with the dis
placed worker. We have already given rec~tion to this principle 
of putting the burden upon those who benefit in our Social Security 
Act. , 
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We have said in our Social Security Act to the ladies of this country, 

"If you want to buy your Easter bonnets in April and no other month 
of the year, and you are going to go without another hat until next 
fall you are going to have to pay part of the cost of taking care 
of these unemployed during the period when you don't want to buy 
hats," and we have assessed the employer, we have taxed him, and 
those taxes are put into a pool, out of which funds are given to these 
U1l<llIlployed workers. By taxing him we have made the cost of main
taining these people part of the cost of production, and you and ~1 
who get the benefits of these services and you and I who can have all 
of our whims catered to, who buy today or tomorrow, are bearing 
part of the cost of taking care of these people who are in their 
present condition partly because of our whims and habits of purchase. 

We have recognized that same principle in workmen's compensa
tion. For over .. generation now, workmen's compensation has been 
an accepted part of our economy. All but one State have workmen's 
compensation laws. 

Now, how does the workmen's compensation law operate' Well, it 
says there is a hazard in industry. You and I want the products of 
this industry, and there are certein hazards to the worker in the 
industry and we must pay for those hazards. So the employer pays 
a premium on his pay roll, which again is attached to the cost of 
production, which he adds to the price which we pay, and if a man is 
injured, he is taken C8ll'& of with those funds that you and I as con
sumers pay through the cost of production. 

The CHAIRHAN. Of course, one difficulty about laws of that character 
is that they deal with only a segment of the problem; they deal only 
with the industrial worker in the sense of the worker who is employed 
in manufacturing or mining or work of that kind. There are usually 
exemptions, as in the Social Security Act; the agricultural worker is 
not included at all. 

Dr. LUBIN. Of course, I would advocate the expansion of the cover
age. Take the case, probably the best case we have, of the house
worker. A woman wants somebody to come in and help her just for 
3 hours one day, and there is a person there to do that for her. During 
the rest of the week either W. P. A. takes care of the house worker 
or her family takes care of her. The way we have organized our 
method of living in this country a lot of people only want a person 
for 2 or 3 hoUrs a day, and I feel that if I want that luxury I ought 
to pay an unemployment-insurance premium when I hire that person 
so that I will be paying my share of taking care of her so that 
she will be there next week when I want her. 

Now, in the case of workmen's compensation we have said and 
the courts have held, that if a person is partially disabled he shall he 
entitled to a certain income and partial disability has been inter
preted by the courts as inc!udin~ inability to earn wages or full 
wages at the employment in which the employee was working at 
the time of the injury. In the State of New York we pay a man as 
much as 66% percent of his wages, with a maximum of $25 a week, 
for as many as 6 years, and a man can get $7,200 in cash over IL period 
of 6 years in New York if, because of an injury, he can't go back to 
his old job and earn the wages that he formerly earned. 

I can t see any distinction between my being unable to go back to 
myoid job because I have lost a couple of fingers and not being 
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able to go back to myoid jol1 because a machine took my skill away 
and I am no longer needed. Yet in one case we have recognized the 
responsibility of society to take care of these people, and in the other 
case we have paid no attention. 

Mr. O'CONNELL. Under the workmen's compensation law you get 
the compensation even though the injury were not your own fault, 
and clearly a man who is unemplo;r.ed because of the economic situa
tion is not to any extent responSIble for his condition. 

Dr. LtmrN. Or _go a step further. Take the case of obsolescence 
of machinery. You put a million-dollar investment in a plant 
and equipment! and if somebody comes along and puts in something 
new, a cliange m the art, that obsolescence loss can be charged to de
preciation, because of the accounting and tax structure, and it be
comes a part of the cost of production. Many a firm has an obsoles
cence fund which they accumulate each year and it is charged to the 
cost of production, and you and I as consumers are making provision 
for that firm or that industry against the possibility of that machine 
becoming obsolete. The stockholder gets not only his regular return, 
he gets something additional. I noted, for example, that the income
tax division of the United States Treasury when the talkie made 
obsolete the old methods of production and the old methods. of 
projecting movies, gave the indust~ the opportunity to write off 
more than it otherwise would of thIS obsolescence which suddenly 
came up it. In fact, the polic)' of business is to permit allowances 
not ouly for ordinary but also for extraordinary obsolescence of plant 
and machinery. 

Certainly if it is the policy of industry, of our economy as a 
whole, to make the consumer pay for the obsolescence of the invest
ment of the producer, society should be asked to bear the burden 
of the obsolescence that that very machine that makes other equip
ment obsolescent brings about in the case of the worker. And agam 
I get back to what I said earlierl namely, I think we have had bad 
social bookkeeping, we haven't charged all of our costs of produc
tion. We have made certain people bear those costs of production, 
and in the case of technological changes it has been the worker or 
his family or his relatives or the public relief agencies. 

Mr. PIKE. We have charged them but our allocation has been 
terrible. 

Dr. LUBIN. We haven't charged them. Somebody paid for them 
but the people who got the benefit didn't pay. 

Mr. PIKE. We haven't hit the right place. 
Dr. ANDERSON. As a matter of fact, you wouldn't say that we 

had made any charge, that it was charged only in the sense of 
misery and l10verty and deprivation. That is a definite social loss, 
but it doesn t appear in the bookkeeping. 

Mr. PIKE. That is a bi .. social charge. 
Dr. LtlBlN. Not only ~at, but workers' families and friends have 

paid part of the cost. 
Dr. ANDEBSON. That is true. 
Dr. :KmoP&. In a sense the total cost, even when concentrated upon 

.these workers, is larger than it would have been if we had diffused 
the cost of obsolescence to all the consumers, because it might well 
be that this perfectly valid cost charge would have tended to make 



CONCENTRATION or JIOONomc POWER 17261 
the introduction of some machines less speedy than would have 
been otherwise the case. 

Dr. LUIIDf. It might have in BOIIle instances; on the other hand, in 
other in.. .... nres it might not have. But I want to come to that point 
in a minute. namely, .... hat the resolts might be if we fo..,.,.} this burden 
upon those who really should bear it. 

Dr. Lmnx. The question arises, then: how would you allocate this 
oost' One of the suggestions made to this conunittee by many 
witnesses .... as the dismissal .... age. As you know, the dismissal wage is 
now in effect under voluntary ~ments in some instances and 
under collective agreements in other mstanres. I want to point out 
that the Congress of the United Stat..::.,~ust as it has recognized the 
right of the mvestors to protect th ves against obsolescence in 
the income-tax law, has also recognized thR:n~ of the principle 
providing for the displaced worker in the d Transp<!rtatIon 
Act of 1933. Under that act, which makes specific pronsion for 
wor),:ers who are displaced as a resolt of railroad consolidation, an 
agreement was reached in 1936 whereby any worker who looes his 
job because of a merger of railroads, who has been employed for 15 
years or over, is entitled to 5 y~ pay on a basis of 60 perrent of his 
average monthly earnings. In other words, we have undertaken to 
shift that oost from the employee .... ho is displaced to the employer 
and thence to the consumer of the product. H he does not want to 
go on that sort of pension basis, he is entitled, if he has worked for 
more than 5 years, to a foil year's pay, if he wants to withdraw 
from the industry. And we have gone e .. en further. H as a result 
of consolidation a man has to move, the coordination plan provides 
that these workers be compensated for losses sustained by compulsory 
sale of their homes or other equities at less than fair nlue. SO .... e 
protect not ouly their earning power but their capital losses. In 
other words, theyrincil'le, then, has already been accepted by the 
t"ongress of the United States in this consolidation law. 

Not so very long ago in the case of the telephone and telegraph in· 
dustry, when the senate Conunittee on Interstate Commerce held 
hearings on a probable telephone and telegraph merger, that same sug
gestion was presented to the Congress. A merger will mean in
creasing the equity of the bondholder. At whose expense' The 
e"l'8D"8 of 14,000 people who may lose their jobs. Of course, you are 
gomg to cut the oost of operation, you need fe .... er people when one 
company runs the system rather than two. It was recommended that 
for a certain number of years those savings in the equities of bond
holders be shared with the workers; in other .... ords, make provision for 
the workers over a series of years until the,! reach the retirement age, 
and only after they have been taken care 0 shall these increased equi. 
ties and the values of the securities that arise out of this merger be 
gi .. en to the person .... ho owned the equities. 

Other cases .... ere mentioned by vanons .... itnesses of similar attempts 
to bandle the problem. 

The question arises as to .... hat the proper allocation of those costs 
might mean in terms of unemployment and technology as a whole. 
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I personally believe that the equitable allocation of these costs, the 
pooling of risk and some sort of insurance system, would, like the 
worknien's compensation system, not only tend to ameliorate the con
ditions of those who are displaced, it might even eliminate some of 
the causes. 

We have found that the fact that workmen's compensation is 
charged to the cost of operation has led to cutting down accidents. 
In other words, it has made the em'floyer conscious that he has to 
give consideration to the problem 0 his accidents, and similarly if 
he had to pay for displacement he would give more careful con
sideration to the problem of displacing labor. I think if he knew 
that it was going to cost him somethiiig he would be more careful 
in timing the introduction of his technological improvements. That 
may not necessarily delay improvements, it may even hasten them, if 
the empl0:ter tried to time tliis introduction to his labor turnover so 
he wouldn t displace people, that is time them to periods of increasing 
production when he IS going to increase his employment. That has 
already been done by some employers, and some collective agreements 
like those of the Pressmen's Union the Textile Workers' Union, and 
the Hosiery Workers' Union alre;;;iy have some provision for timing 
these changes so that they will bring with them the minimum 
suffering and displacement. . 

I think that the fact that the employer knows that the burden 
is bein'f borne by him and his industry rather than by the worker 
himsel will stimulate him to attempt to find jobs for displaced work
ers in his own plant, whereas now he doesn't care; it doesn't cost 
him. anythingl it doesn't cost the industry anything. I think that 
it will force hIm to retrain his workers, to seek some way of teaching 
them new jobs, so that his burden and the burden of his industry 
will be cut down. In other words, I think that such a system will 
not only shift the burden where it belongs, so that the hardship is 
no longer borne by the worker himself, but would, as I said a minute 
ago, tend toward elimination of the problem that we are trying to 
ameliorate through these dismissal wages. 

Now, the question, of course, is as to how to cover these costs. 
I recommend very definitely to this committee that it give careful 

consideration to the feasibility of a compulsory dismissal wage law 
to be tied up in some way or other with the unemployment-insurance 
system. I will admit that a voluntary systsm such as is now in effect 
in many plants would be an ideal way, or getting it through collec
tive bargaining would be an ideal way, but the problem is too large, 
and I doubt whether we can wait that long. 

Mr. PIKE. Isn't it also true, Dr. Lubin1 that as brought out in the 
textile hearings the other day, in many ot those industnes that might 
need it most, where the problem is worst, the financial ability of the 
competing concerns is such that they couldn't do it unless it were put 
on all of them at once. 

Dr. LUBIN. Exactly. Or let me put it this way, that the manufac
turer hinIselfl the employer himself, may be subject to the same forces 
that he may De techriologically displaced by his competitor. Conse
quently it has got to be pooled. 

Dr. ANDl!lR80N. Do you include partial pooling as well as total 
pooling' 
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Dr. LUBIN. That is a question to be worked out. I don't want to 

go into the details. As I say, I think this is a question of experience. 
It took us a generation to iron out the knot in workmen's compensa
tion. There IS still controver,sy as to whether or not we should have 
a State system of unemployment compensation or a Federal system 
or a compBJIy system like Wisconsin has. 

Dr. ANDERSON. It is more than a detail in this instance, I believe. 
The opposition to a universal dismissal ws,,"" would be tremendous, 
from a practical standpoint, were it to be a complete pool, on account 
of the variety of circumstanoo:.a:vailing in the industry. 

Dr. LUBIN. Well, those are inistrative matters; I mean, how to 
determine whether a mBJI has been displaced by a machine. And 
again I say, the only way you are going to solve the problem is to 
have to do it and deal with it. You have the problem, of course, as 
you probably know, in your own States, of certam boys at a university 
who went to work in the summer and their employers paid unemploy
ment compensation benefits, and the boys went back to school in the 
winter, were not emplored, but were drawing unemployment compen
sation while they were m school in the winter. Now, nobody foresaw 
that, but we are going to iron that out and find an answer to it; 
I mean you are gomg to find that all the tinIe. 

Dr. ~DERSON. And you wouldn't make any distinction in dismissal 
wage procedure' You would take in all labor displacement regardless 
of cause' 

Dr. LUBlN. I don't know. Frankly, I just couldn't answer that. 
I want to discuss the general idea. Now, I might point out that 
there are about 15 countries that have compulsory dismissal wage.~ 
now. They apply to all dismissals. They make no distinction, Now, 
in a sense you have compulsory dismissal wages in the Unemploy
ment Compensation Act. I mean, if a man, loses his job he is 
entitled to a certain number of weeks of compensation which, in a 
sense, is a dismissal wage, which they did not have before. 

I feel definitely that the committee should give consideration to a 
compulsory dismissal wage, but with it should be tied up the whole 
problem of retraining and mobility; in other words, one of the condi
tions of re~iving dIsmissal .,,:age sho?ld be oertain retraining pro
grams, and if necessary, mobIlIty, and It may be that that part of the 
dismissal wage might be used, for example, as in the railroads paying 
the cost of moving the fantily to another place where a job mIght be 
had. 

My second recommendation is the extension of the benefit period 
under the Unemployment Compensation Act, again tied up WIth re
training and with mobility. 

Such a system is going to create a lot of problems, but every 
new insurance idea, or pooling idea, is going to create a lot of prob
lems. But I think that it is a direction in which we should look. I 
admit that during periods of large masses of unemployment the 
problem becomes much more difficult of administration than it would 
be when everybody was working; but that to me is no reason why we 
should not get moving in that dIrection now. If we can get started 
now, if another major depression occurs, we might have a working 
machine which will really cope with the problem of displacement 
even under such difficulties. If I might end these hearings in 
terms of a summary-our job would be, as I see it, to find a solution 
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of these prohlems within the framework and the pattern of private 
entel~~k in our competitive system. 

I . the solution can he found inside of that framework. In 
order to keep within that framework, however, I think that it is going 
to be our duty at o.II times to press to see to it that the system is kept 
flexible so that the mass markets can be exploited and more and more 
goods can be made available to more and more people; and inciden
tally, in keeping the system flexible, I want to make one point which 
may not ap,Pear very important and yet, to me, it is important. 

As we discuss the question of the flexibility of the system and 
make these benefits of lower cost and technologico.I improvements 
available to the man on the street, we stop ending our vigilance at 
the factory door. 

In many instances, where costs are lowered by these methods, these 
lowered costs are reflected in lower w holesa.le prices, but the consumer 
never sees them. They are lost somewhere between the factory door 
and the consumer and if you are going to increase mass production, 
the consumer must get the lower price. 

If I might conclude, Mr. Chairman, I would like to say that at 
least as I see the picture, power, invention, machinery, and ef
ficiency have been the basis of the progress of the United States. They 
have made possible a continuous rise in our standards of living, and 
we should welcome more and more the application of science to methods 
of production and distribution. 

At the same time, however, we must recognize that the application 
of science to industry is accompanied by certain social costs, frequently 
rather temporary which in the past have been borne by innocent vic
tims. Our problem is today to allocate these costs so that all of us 
who benefit from scientific progress shall bear our equitable share. 

TheCHAmMAN. Anyquestionsi 

OOOPERATION 0 .. EMPLOYlIlENT AGENCIES 

Dr. ANDERSON. Dr. Lubin, I am sure you meant to include in your 
proposals, a.long with retraining and mobility and a dismissal wage, 
an mtegration 8.Iso of employment agencies. The employment-serv
ice programs would have to lie greatly enlarged, would t1iey not, and 
integrated to provide complete coverage for agricultural, mdustrial, 
and other workers ¥ .. 

Dr. LUBIN. You would have Itlo, if you were going to get anyef
fective administration; in other words, I always like to think of the 
function of an administrative agency to be that of working itself out 
of a job. It ought to be there to eliminate the reasons for its being 
there. I think that the employment service would come in very 
effectively under that point. 

Mr. PIKE. Dr. Lubin, I think you have gathered the feeling around 
here. 

Dr. LUBIN. Well, I think the interest of the people herl1 in these 
problems shows their awareness of them. 

Mr. PIKE. No doubt, but you are trying to work yourself out of a 
job when you elimmate the function. 

Dr. LUBIN. Well, the better you do it, the closer you come to elim
inating the reason for your belDg there. I always felt that the N .... 
tional Labor Relations Board, if it ever gets to the point where it 
can bring about collective agreements, collective bargaining, has no 
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longer any reason for existence. It is only beCause you do not have 
collective bargaining that they are there. . 

Mr. PIKE. Yes; when you have accomplished that, the initial rush 
of administrative necessity is over. ' , , 

Dr. LUBIN. That is right. . 
Mr. O'CoNNELL. Of course, that would be less apt to be so in an 

area such as that covered by the Federal Trade Commission,hecause 
you would really have to change human nature before you could 
do that job. 

Dr. LUBIN. Well, I agree that there would be exceptions of that 
sort. 

The exAIRMAN. Now, what about the criticism which is sometimes 
made that legislation of this kind unduly increases costs and thereby 
penali2es production! 

Dr. LUBIN. Well, Mr. Chairman, there are definite data-l am 
sorry I have none available with me-which show the relationship 
between some of these burdens and costs. In virtually all instances, 
they have been insignificant in any particular product. 

I don't think I am exaggerating when I say that in every instance 
where protection of dismIssed workers has increased cost, it has 
also brought about decreases in costs in other instances because of 
the changed morale, the changed efficiency of labor that rises out of 
security. 

The CHAIlIlIlAN. Yes, you testified earlier in the afternoon with 
respect to instances that have come to your attention, of industries 
paying-<>r at least of manufacturers payin~-50 percent more than 
the prevailing rate of wages and still maintaming a high competitive 
standard becliuse of increased productivity .. 

Dr. LUBIN. Yes. 
The CHAIID[AN. But is it not a fact that there is also a sort of 

psychological resistance against their suggestions of this kind' 
Dr. LUBIN. Oh, I agree with you. 
The CHA1R)[AN. And based on this very ground' 
Dr. LUBIN. Oh, yes; I will agree fully WIth you, and as a matter 

of fact, my contention is that this charge is being borne today and 
somebody; is paying t.he cost of taking care of these people. The 
wrong people are paymg the cost. . 

The CHAmMAN. Yes; of course; the cost of taking care of the 
people uow is being borne by the National Government in increased 
debt. It is perfectly obvious that the more we increase the debt, 
the greater the burden we place upon the future to pay the debt. 

National debt, like any other debt, can be paid only out of produc
tion; so that you would agree that we must stimulate production in 
order to payoff the debt i 

Mr. LUBIN. I will say that there is no answer to any of our problems 
without increasing production; in other words, increased production 
is the basis of greater distribution of goods, which means a higher 
standard of living, which in itself increases productivity. 

The CHAIRMAN . National production and national income are prac
tically synonY1l\ous, are they not i 

Dr. LUBIN. Yes, except for changes in the price level. 
The CUAmMAN. And anythin4l: that contributes toward a reduction 

of production necessarily contributes to a reduction of national in
come, whether that factor is " monopolistic practice by industry, or 
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increased national debt, for example, or inefficient application of 
relief, to the unemployment problem' 
Dr.L~.Thatistru~ 
The CHAIRII!AN. Then I suppose you would agree that the measure 

of tax revenue is the measure of production 9 
Dr. LUBIN. Yes. If tax rates remain unchanged. 
The CHAIRMAN. If we can stimulate production, we necessarily 

increase revenue. 
Dr. LUBIN. With the same rates you automatically increase it. 
The CHAIRMAN. That is right. Well, do you think there would be 

any virtue in attempting to stimulate employment and thereby in
creasing the available consuming power by tax rewards to those who 
emplo:\, labor I 

Dr. LUBIN. Well, it depends entirely what sort of tax reward you 
have. Let me give you a concrete illustration of what I mean j I 
think there is some logic, although I have been told by those who 
know the tax s;rstem, that the administrative problem would be very 
difficult, in givmg a tax reward to a man who increases both his pro
duction and his employment. You might increase emplo;rment by 
this device but you nright not necessarily increase productIOn. You 
might find yourself with no addition to the national income. 

The CHAIRMAN (interposing). Well, the net addition nright not be 
made by that particular producer or that particular employer, but the 
increased purchasing ability or capacity of the worker who is given 
the job would rellect itself in increased demand for the product of 
some other industry. 

Dr. L~. That assumes, however, that the funds used to take 
care of the worker who has been added to the staff would not have 
been used in some other way. In other words, if a man is receiving 
$50 a month from W. P. A. and Jlou take him off of W. P. A. and put 
him into a private job and you have not at the same time increaSed 
the net production of the country, you have made no increase in the 
national income. 

In other words, what I am getting at is this, that all you may have 
is a shift from the Government supporting a displaced worker to the 
employer supporting him, so the net gain in purchasing power may 
not be changed. Ift on the other hand, in the process of doing it, he 
produced more goO<lS, so the country as a whole would be better off, 
I would say we would benefit. 

The CHAIlWAN. Are there any other questions! Well, then this 
brings our hearing regretfully to a close. 

Dr. ANDERSON. Mr. Chairman, what we have tried to do in the last 
3 weeks, I think, has been well summarized by the two witnesses of 
the afternoon. 

We started 8 weeks ago with a statement of a general character by 
Dr. Kreps) which took the positive position that this America of ours 
had an wuimited internal frontier, that we can do much more than we 
have done I that our present unemployment, involved and difficult as 
it is to so ve, can and must be solved if our private economy is to 
continu~ From that first statement we moved to an outline of the 
prospects of the immediate future, and gave the areas of technological 
change which might give us the expansion necessary to provide full 
employment of our labor force. 

On successive days we presented industries which were in them
selves large employers of labor, and in which technological changes 
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s:::ng "technological" in a broad sense to encompass the five points 
Mr. Lubin has enumerated) were large and paramooot featonls of 

a substantial Iabor displacement. 
Yesterday we began an analysis of what could be doue about it. 

Educational people discussed the possibilities of vocatioual training 
and pIacemeut, and retraining and replacement of the displaced Iabor
ers, and toda:y we have had a summary by Mr. Gill, of the National 
Research Project., which forms the largest, most comprehensive avail
able analysis of the effect of technology upou Iabor. Now, finally, this 
brilliant statement of Dr. Lubin's summarizes and brings to a close 
the 3 weeks of hearings. 

Following this, the technical staff will offer the committee certain 
analyses for its deliberations and couclusions. 

The ('lr'TRM"'. I beg your pardon' I didn't get that last state
meut. I want to know what is in store for ns. 

Dr. A1."DEIISON • We have collected a body of materiaI, much of which 
is before you and in your files. There is also much r.t to come which 
must be summarized and brought to the committee s attention for its 
deliberations. That is what I meant by that last statement. 

The Dumv ..... The interesting factor in this whole story to me has 
been the practical unanimity of all witnesses, whether they came from 
the employer side or the employee side, that there is an ooemploy
ment problem and that although the advance of science, invention, 
and technology does create new problems and new industries, there is a 
dispIacement of particoIar persons and a lack of opportunity for em
ployment as a result. 

It was also a striking thing to me that almost every person who 
testified protested that he was offering no panacea, no cure for it all, 
and even though Dr. Lobin has made a recommendation, he has also 
qualified that by saying that he does not believe that one solution 
will solve the whole problem.. It is ooquestionably a matter of the 
gravest importance, and one which not ouly the committee but all 
people in the coootry should give a little more thought to than, ap
parently, was given to the report of Senator Couzeos' committee in 
1929, when the problem was diagnosed. We are still waiting for 
a core. , 

Dr. LUBIli. I am very sensitive about that, Mr. Chairman, because 
I was the economic adviser of that committee. 

The CH.mv'N. The States which were represented by the Com
mittee on Education and Labor, which authorized this report, perhaps 
deserve mention, since they share part of the credit: Michiean. Idaho, 
Colorado, Rhode Island, Connecticut, Massachusetts, New 1" ork, Ten
nessee, Ohio, and Texas- It was a pretty broad representation of the 
country. 

The committee is very much indebted to you, Dr. Lubin, for this 
statement this afternoon.. 

I cannot declare an adjournment without complimenting Dr. Ander
son for the excellent manner in which the evidence has been presented, 
and Dr. Kreps for his participation. 

Perhaps I should also mention that Mr. Pike and Mr. O'Conncll 
were conspicuous for their consistent record of attendance. 

(Whereupon, at 5: 30 in the afternoon, the committee adjourned, 
subject to call of the Chair.) 



APPENDIX 
EXBmlT No. 2428 

(Elubmltted by the Te:mpor&r7 National Eoonomtc Commmee Stud, Staff) 

Below are listed only those innovations, mostly iDventioDS, which have 'been 
of major direct importance for modem industry. For example" no, medical, dis· 
ooveries are listed at all despite their undisputed significance. 

The increase in the pace of invention appears clearly in this Exhibit. Note 
that BOme of the most important inventions were made in prehistoric time. 
Those unknown inventors who domesticated fire and found out how to treat metals 
who tamed the wild animals of the field and forest to draw tMir ploWB and tralJSoo 
port their burdens rank among the greatest inventors of &1l human hhttory. 
Nothing that we did from 1750 to 1930 in the iniprovement of the oeresl grasses, 
for example, has approached the accomplishment of prehistoric ma.n in increasing 
the amount of wheat and corn and the like yielded by the original grasses with 
wliich he bepn. Our debt to the UIlknOWll inventors of all ag .. can hardly be 
fully appreciated. 

Moreover, many of the inventions most fundamental to human well.being 
came into being long before we had devised la.rge oorprationB or patent systems 
or university and industrial researoh laboratories or technical schools and other . 
paraphernalia often thought by those unacquainted with history to be fundamental 
prerequisiteS to the birth and development of a new idea. Leonardo da Vinci, 
for example, one of the greatest scientists &8 well as artists of his day, was instru
mental in giving modern industry the oentrifugal pump, the dredge, for canal 
building, the anti-friction roller bearing, the universal Joint, the conical screw, 
the l'Ope-..and-belt drive, link ohains, bevel gears, spiral gears. proportional and 
paraboloid compasses. 

Advances in medicine have been fully as rapid as those in'industry, yet owe 
almost nothing to economic institutions or individual desire for wealth. BeCAuse 
inventions depend on scienoe they are predictable. On this point a chapter 
written by Dr. S. C. Gilfilla.n entitled "The Prediction of Inventions" in the well
known study entitled Technological Trmd.t and National Policy published by the 
National Resources Committee in June 1937 gives conclusive proof. Among the 
interesting exam pi .. oited is that published in the Sciemijic A""';"'" of October 
1920 when a long editorial article entitled liThe Future &8 Suggested by the 
Developments of the Past 75 Years" made predictions concerning the inventions 
that would ooC\U' during the next 20 years. Of these 78 percent have been 
verified. 

If one is familiar with what has happened in the world of science, one can predict 
what is going to happen in industry. For it takes time for that which has been 
found out by the scientists to be known and applied in industry. "Television 
began to be invented in 1877, picture tel~graphy about 88 years before it attained 
important use, * • .. radio teltphony 23 years, the airplane 70 or more and 
the talking pioture 40 yeara, before they had any importance." 

Other notable examples are: the electrio furnace, of arc and incandescent types, 
:first working model in 1810, beginning of modem commercial practice, 1886; 
nitrogen fixation, 1785 and 19()()-1903; e&loium carbide, 1862 and 1895

ci
' petroleum 

oracking, 1860 and 1908-1914; meohanie&l firing of boile ... , 1800 an 1845; the 
caterpillar tread, 1770 and 1904' the combined harvester and thresher, 1828 and 
1886; the milking machine, 1819 and 1905; the moving pioture, 1859 and 1892; 
the typewriter, 1714 and 1873. ' 

Says Dr. Gilfillan on this point: 
IITaking 19 inventions voted most useful, introduced in 1888-1913, the average 

intervals were: Between when the inventions was :first merely thought of, and the 
first working model or patent, 176 years; thenoe to the first practical use, 24 years; 
to commercial suooess 14 yearsj to important use 12 years, or say 50 years from 
the :first serious work on the invention. Again in the study of the most important 
inventiona of the !sat generation before 1930, in Recent Social Trends (written 

17269 



17270 CONCENTRATION OF ECONOMIC POWER 

by President Hoover's Committee), a median lapse was found of 33 years between 
the 'conception date' * * * and the date of commercial suocess." 

Inventions, in short, have causes. As Dr. Gilfillan says: 
"They are not just acoidents, nor the inscrutable products of sporadic genius 

but have abundant and clear causes in prior scientific and technological develo~ 
ment. And they have social causes and retarding factors, both new and constant 
of changed needs and opportunities, growth of technical education, of buying 
power J of capital, patent and commeroial systems, corporation laboratories, and 
what not." 

The fact that scientific knowledge bringe about invention after a period of time 
also accounts for the fact that the same invention is 80 frequently made at the 
same time by individuals unknown to each other and widely separated geograph
ically and industrially. To cite ODe or two well-known examples: alizarin was 
discovered in the same year by Graebe and Liebennann in Germany, without 
benefit of patent syatem, and by Perkins in England, where a patent system had 
been in operation since 1634. Similar simultaneity characterized the invention 
of the process of extracting aluminum from bauxite by Hall in the United Btatea 
and Heroult in Franco; the telephone in 1876 by Ben and Gray; and the telegraph 
in the period from 1831-1837 by Henry, Morse, Cooke, Whoatstone and Steinhei1. 
In fact, in a book entitled "Social Chafl1Je with reapect to CuUure Gnd OrigifUJl 
Nature," W. F. Ogburn gives a list comprising 13 pages of inventions made simul
taneously. If additional evidence is required, one need only look at the volumi
nous court record of patent cases involvmg disputes over claims of priority. 

LIST 01' INYJilNTIONS 

Summary of IhB e:mli"lluch,,'CB before the tenth century.-Fire: its application 
in furnaces, ovens, kilns. Th.:, simple machines: inclined plane, screw,· etc . 

. Thread, cord, rope. Spinning and weaving. Advanced agriculture, including 
irrigation, terrace-cultivation, and soil regeneration (lapsed in Northern Europe). 
Cattle breeding and the use of the horse for transport. GI888-making, pottery
making, basket-making. Mining, metallurgy and smithing, including the 
working of iron. Power machines: water-mills, boats with Bails, probably 
windmills. Machine-tools: bow-drills and lathes. Handicraft tools with tem
pered metal cutting edges. Paper. Wate,...clocks. Astronomy, mathematicay 
physics, and the tradition of science. In Northern Europe a scattered and 
somewhat decayed technological tradition baaed on Rome j but South and East, 
from Spain to China, an advanced and still active technology, whose ideas were 
filtering Into the West and North through traders, scholars, and soldiers. 

TIINTB CENTUBY 

Use of water-clocks and water-mills. The iron horse-shoe and an effective 
harness for horses. Multiple yoke for oxen. Possible invention of the mechan
ical clock. 

999: Painted glass windows in England. 

BLBVBNTB CBNTUBY 

10U-49: Movable type (Pi Sheng). 
1050: First reallen ... (Alhazen). 
1065: Oliver of Malmesbury attempts Oight. 
1080: Decimal system (A.achel). 

TWIILl"l'B CBNTUBY 

Military use of gunpowder in China. The magnetic compass, known to the 
Chin .. e 1160 B. C., comes into Europe, via the Arabs. 

llOO: Bologna University. 
1105: First recorded windmill In Europe (France). 
illS: Cannon used by Moors. 
1144: Paper (Spain). 
1147: USB of wood cuts for Capital letters. (Benedictine monastery at 

Engelberg) . 
llSO: Fixed steering rudder. 
ll88: Bridge at Avignon. 18 stone arohee-3,OOO ft. long. 
ll90: Paper mill (at Heraul!.. France). 
1195: Magnetic comp888 in "urope (English Citation). 
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THIRTBENTH CENTURY 

Mechanical clocks invented. 
1232: Hot-air balloons (in China). 
1247: Cannon used in defence of Seville. 
1269: Pivoted magnetic eompass (Petrus Peregrinus). 
1270: 
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Treatise on lenses (Vitellio). 
Compound lenses (Roger Bacon). 

1272: Silk reeling machine (Bologna). 
1280: Opus Ruralium Commodorum-Compendium of Agricultural Practice 

(Petrus de 'Crescentis). 
1285-1299: Spectacles. 
1289: Block printing (Ravenna). 
1290: Paper mill (Ravensburg). 
1298: Spinning wheel. 

FOURTEENTH CENTURY 

Meohanical clock beoomes commOD. Water-power used to create draft "for blast 
furnace: makes cast.iron possible. Treadle loom (inventor unknown). In-. 
ventioD of rudder and beginning of canalization. Improved glaes-making. 

1300: Wooden type (Turkestan). 
1315: Beginnings of Scientific Anatomy through di .. ection of human body 

(Raimondo de Luzzi of Bologna). 
1320: Water-driven iron works, near Dobrilugk. 
1322: Sawmill at Augsburg. 
1324: Cannon [Gunpowder: 846 A. D. (MagnuB Graecus)]. 
1330: Crane at Luneburg. 
1338: Guns. 
1345: Division of hours and minutes into sixties. 
1350: Wire-pulling machine (Rudolph of Nurnberg). 
1370: Perfected mechanical clock (von Wyck). 
1382: Giant oannon--4.86 metres long. 
1390: Metal types (Korea). 
1390: Paper mill. 

FIPTBIINTII CENTURY 

Use of wind-mill for land drainage. Invention of turret windmill. Introduction 
of knitting. Iron drill for boring cannon. Trip~hammer. Two~masted and 

three-masted ship. 
1402: Oil painting (Bros. van Eyok). 
1405: Diving suit (Konrad Kyeser von Eichstadt). 
1405: Infernal machine (Konrad Kyeser von Eiobstadt). 
1409: First book in movable type (Korea). 
1410: Paddle-wheel boat designed. 
1418: Authentic wood engraving. 
1420: Observatory at Samarkand. 
1420: Sawmill at Madeira. 
1420: Velooipede (Fontana). 
1420: Wa .... wagon (Fontana). 
1423: First European woodcut 
1430: Turret windmill. 
1436: Scientific cartography (Banco). 
1438: Wind-turbine (Mariano). 
1440: Laws of r.erspeotive (Alherti). 
1446: Copperp ate engraving. 
144G-1460: Modem printing (Gutenberg and Schoelfer). 
1457: Rediscovery of wagon on sPrinr. referred to by Homer. 
1470: Founda.tions of trigonometry ( . Muller Regiomontanus). 
1471: Iron oannon balls. , 
1472: Observatory at Nurnberg by Bernard Walther. 
1472-1519: Leonardo da Vinci made the following inventions: 

Centrifugal pump. 
Dredge for canal~building. 
Polygonal fortress with outworks. 
Breech~load.ing cannon. 
Rifled firearms. 
Antifriction roller bearing. 
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There are two other psychiatrists.J,.. of whom I know something, who are inter
ested in this point of view. One iSlJr. Douglas C. Campbell, who is leaving Chi
cago to take up work in California. The other is Dr. Temple Burling, of R. H. 
Macy & Company, New York City. 

Third, economic8. I can illustrate an identical pOint of view by quoting briefly 
from a book entitled An E88ayon the Nature & SJilnificance of Economic Science, 
by Lionel Robbins, Professor of Economics in the UniverSity of London. On page 
98 he says that from the point of view of pure Economics the demand for com
modities is conditioned on the one side by individual valuations and on the other 
side by the technical facts of the given situation. He goes on to discuBB whether 
one can scientifically investilate individual valuations, and in this regard he at 
once makes the statement, " * * we are here entering upon a field of investi
gation where there is no reason to suPpo8ethat uniformitie8 are to be di8covered." 
The reply to this observation is twofold. In the first place, I do not suppose that 
any scientific investigation has ever been certain that there are uniformities to be 
discovered before the investigation begins. Science has always made the assump
tion that there are such uniformities if an inquiry is rightly conducted, and the 
assumption has not yet been disappointed. Second, these uniformities have been 
discovered, though not by the economists. It is these uniformities, imposed by 
the informal groups upon the members conditioned to a particular way of living, 
that we have been studying for fourteen years. It is true that Mr. Robbins and 
the economists have not discovered the uniformities which are actually there, but 
this fact implies nothing but neglect on their part. 

11. EXECUTIVE AUTHOlUTY 

This subject has been.diecuBBed admirably by Mr. Chester I. Barnard in his 
book The Function8 of the E:r;ecutive (Harvard University Press, 1938). This book 
i~ based upon his own experiences as President of the New Jersey Bell Telephone 
Company. But although I regard knowledge of Mr. Barnard's work as a neces
sary preparation for the research that is required, I do not regard his book as doing 
more than mapping out the country and indicating where exploration is gravely 
needed. In this connection I should like to point out that every department of 
government or political science in the universities of this country discusses the 
exercise of executive authority, whether politically or in industry, as if government 
were a one-phase system, capable of being set out thus as a blueprint plan. This 
inadequacy to the actual facts of democracy and executive control puts our 
political theorists into a very awkward position with respect to the exponents of 
authoritarian systems, such &I' Fascism and Communism, for it makes it seem that 
the only difference between democratic and Fascist authority is the inferiority in 
respect both of intelligence and action of democratic systems. In other words, 
there is no government department in the country which has even begun the 
appropriate research into, or is capable of explaining, the superiority of democracy 
to absolutist systems. 

The fact is that democracy is a two-phase (perhaps multi-phase) system. In 
any society, authority originates mainly in the spontaneous co-operation of the 
people who constitute the society. That is to say, it originates in the informal 
group aBBociations of which I have been speaking. In a complex society, no 
matter where, this spontaneous co-operation still originates in the informal aFSO
ciations at the working bench, but the formal, logical, and purposive authority, 
the organization plan and control, originates at the executive head. This, then, 
gives the two-phase aspect of democracy logica.l and critical control from above, 
spontaneous and co-operative control from below. Democracy, therefore, is at 
least a two-phase system. In ordinary times it is important that any authoritative 
reordering of the group should proceed from the lower level of spontaneous 
co-operation. In exceptional times, in times of emergency, it is necessary that 
the central authority should take over an almost absolute control for the period of 
the emergency. Democracy, then, is a two-phase system in that in times of 
emergency the central control is strengthened; when the emergency is past the 
control is automatically passed again in some degree to the peripheral organiza
tions. This fact has not ever been adequately studied or documented. It is, 
nevertheless, crudely represented in the elective systems of the great democracies. 
The periodic election is at least symbolic of the passing of the control to the 
peripheral organizations. The period between elections is symbolic of the 
vesting of control in the logical and purposive executive. 

I have two young men who have been trained and who wish to make this 
study. At present we lack funds to do it. I have no knowledge of any such 
study elsewhere. 
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Ill. UNEMPLOYMENT 

The usual method of studying unemployment, which can be illustrated either 
here or in England, is first to find out and express statistically, as accurately as 
may be, the number of unemuloyed. Second, a study is made of so-called 
depressed areas and of the morale of individuals in them. Third, an attempt is 
made by means of civilian camps or resettlement or training in new trades to 
start some of the unemployed again in work. I should like to point out that, 
excellent as this is, it is no more than the intensive study of a symptom and 
includes no attempt whatever to diagnose the ill. Yet it is possible to take 
account of work done many years ago in France (and some work here) and to see, 
however dimly, the nature of the ill that so urgently demands diagnosis. First, 
one must study the people who are employed rather than merely the unemployed. 
Palliatives are excellent but the disease demands specifiC' treatment. In the last 
century, Durkheim pointed out that during prosperity the informally organized 
ways of living that had developed historically in a society were apt to be adversely 
affected. And he showed that this is specially true of modern industrial societies. 
It is not only the rapid movement from place to place which disrupts the ordered 
way of living, it is also the rapid change in the type of house and the type of 
relationship between families in a neighborhood. Whereas in simpler times a 
neighborhood unit was a real entity, in the modern industrial center, on the con
trary it is largely inhabited by a floating population which has no time or oppor
tunity to develop a common and neighboihood way of living. The effect of this 
upon the standard of living is disastrous. Economists are accustomed to consider 
the phrase "standard of living" as if it were satisfactorily accounted for by 
examining the amount of money sJ>ent, or available for spending, by individuals. 
While this does give actual expenditures and may be of interest to those who study 
demand, it gives practically no information about standard of living. A standard 
of living is once again a group determination. There is stability of demand for 
those commodities which an informal group has decided are necessary to the social 
group life. Such a group, even when its income is gravely diminished, will not 
willingly abandon the purchase of thoee commodities which to them are necessary 
for the maintenance of social relationships with their acquaintances and friends. 
Now, as Durkheim has pointed out, in times of rapid social movement, in times of 
chaos and social disintegration, these standards suffer severe damage. If people 
cease to be members of a group, they no longer have actual need of those material 
possessions which are necessary to the group amenities. Consequently, those 
material goods which formerly were necessities for a people become merely 
luxuries, the purchase of which can be instantly abandoned in any period of 
"depression." For example, when we lived in small communities, a marriage at 
almost any level required of those marrying that they should possess household 
linen and household silverware of some kind. In these recent times of rapid 
movement (and social impoverishment of living) the demand for these goods has 
fallen rapidly. They have ceased to be necessities and have become luxuries 
that few people can afford. All that a marriage require!' in these days is a single 
apartment and a few cocktail glasses. This is social impoverishment of the most 
serious kind and a definite degradation of the standard of living which infallibly 
shows itself in a diminished stability of demand for almost all civilized commodities. 

If one reads such a book as Schumpeter's recently published Business Cycles 
. one sees that a claim can be made for American capitalism. Only American 

capitalism can claim to be a system which has progressively raised the standard 
of living of [the working group; This is indeed the chief character ofl North Ameri
can civilization. It is, however, unfortunately true that in the process of con
tinuously raising the standiard of living American civilization has unwittingly 
destroyed all standards of living, i. e. social disintegration has converted neces
sities back to luxuries-the "ways of living" have deteriorated. The resulting 
ills are an incredible instability of demand for almost anything, with embarrass
ingly wide fluctuations according to the popular estimate of the present and 
future and, as a consequence very largely of this, unemployment. 

So far as I know this study, which is cardinal to the diagnosis of the social 
. disequilibrium which we call unemployment, is not actually in process anywhere. 

Here again it is perfectly obvious that the assumption made by psychologists, 
psychiatrists, and economists, that society is no more than a horde of individuals, 
must be thrown overboard, and as speedily as possible a direct study of informal 
group organization substituted for the gratuitous and unwarranted assumption. 

This is the best that I can do for you by way of statement at short notice. 
You ask me at the end of your telegram not only where we badly need to institute 
and develop researches, but who in my opinion are the leading investigators in 
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Universal joint. 
Conical screw. 
Rope-and-belt drive. 
Link chains. 
Submarine-boat. 
Bevel gea.ra. 
Spiral gears. 
Proportional and paraboloid. 
Compasses. 
Silk doubling and winding apparatus. 
Spindle and lIyer. 
Parachute. 
Lamp-;'himney. 
Ship slog. 
Standardized mass-production house. 

1481: Canal lock (Dionisio and Petro Domenico). 
1483: Copper etching (Wenceslaus von Oloutz). 
1492: First globe (Martin Bebaim). 

8IXHBN'l'B CENTURY 

Tinning for preservation of iron. Windmills of 10 H. P. become common. Much 
technical progress and meohanization in mining industries, spread of blast.. 
furnaces and iron-moulding. Introduction of domestic clock. 

1500: Mechanical farming drill (Cavallina). 
1518: Fire-engine (Platner). 
1530: FootHlriven spinning wheel (Jurgens). 
1534: Paddle-wheel boat (Blasco de Garay). 
1546: RAilway in German mines. 
1548: Water supply by pumping works (Augsburg). 
1550: First known suspenzio/l bridge in Europe (Palladio). 
1558: Military tank. 
1558: Camera with lellS and stop for diaphragm (Daniello Barbaro). 
156S: Lead pencil (Gesner). 
1578: Screw lathe (Jacques Besson). 
1579: Automatic ribbon loom at Dantzig. 
1589: Knitting frame (William Lee). 
1590: Compound mieroscope (Jansen). 
1595: Wind-turbine (Veranzio). 

smVl!lNTBBNTB CBNT17BT 

Water wheels of 20 H. P. introduoed: tranemiesion by means of reciprocating rods 
over distance of one-quarter mile. Glass hothouse comes into use. Founda
tions of modern scientific method. Rapid developments iD physics. 

1613: Gunpowder in mine blasting. 
1618: Machine for plowing. manuring and sowing (Rs.maay and Wilgoose). 
1620: Adding machine (Napier). 
1624: Submarine (Cornelius Drebbel). Went two miles in test between West-

minster and Greenwich. 
1624: First patent law protecting inventions (England). 
1628: Steam engine (described 1663 by Woreester). 
1636: Fountain pen (Schwenter). 
1636: Threshing machine (Van Berg). 
1650: Calculating machine (Pascal). 
1652: Air pump (v. Guericke). 
1665: Steam automobile model (Verbiest. S. J.). 
1669: Seed drill (Worlidge.). 
1678: Power loom (De Gennes). 
1680: First power dredge (Cornelius Meyer). 
1688: Distillation of gas from coal (Clayton). 

IIIGBTIIBNTB CIINTUBT 

Rapid improvements in mining and textile machinery. 
chemistry. < 

1700: Water power for m ....... production (Polhem). 
'1709: Coke used in blast fumaoe (Darby). 
1711: Sewing machine (De Camus). 

Foundation of modem 
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1714: Mercury thermometer (Fahrenheit). 
1714: Typewriter (Henry Mill). 
1727: Light-images with silver nitrate (Sohulze: Bee 1839). 
1730: Stereotyping process (Goldsmith). 
1733: Flying shuttle (Kay). . 
1733: Roller spinning (Wyatt and Paul). 
1736: Commercial manufacture of sulphuric acid (Ward). 
1738: Cast-iron rail tramway (at Whitehaven, England). 
1755: Iron wheels for coal cars. 
1756: Cement manufacture (Smeaton). 
1763: Modem type chronometer (Le Roy). 
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176&-1769: Improved steam pumping engine with separate condenser (Watt). 
1767: Spinning jenny (Hargro&ves). 
1769: Steam carriage (Cugnot). 
1774: Boring machine (Wilkinson). 
1776: Reverberatory furnace (Brothers Cranege). 
1778: Modern water closet (Bramah). 
1778: Talking automaton (von Kempelen). 
1781-1786: Steam engine as prime mover (Watt). 
1781: Steamboat (Joufroy). 
1782: Balloon (J. M. and l. E. Montgolfier). Original invention Chinese. 
1784: Puddling pro........-reverheratory furnace (Cort). 
1784: Spinning mule (Crompton). 
1785: Interchangeable parts for muskets (Le Blanc). 
1785: Power loom (Cartwright). 
1785: Chiorine &8 bleaching agent (Berthollet). 
1785: Screw propeller (Bramah). 
1787: Screw propeller steamboat (Fiteh). 
1788: Thresbing machine (Meikle). 
1790: Manufacture of soda from NaCI (Le Blaecl. 
1790: Sewing machine first patented (M. Saint-England). 
1791: Gas engine (Barker). 
1792: Gas for domesti.lighting (Murdock). 
1793: Cotton gin (Whitney). 
1793: Signal telegraph (Claude Chappe). 
179&-1809: Food-oanning (Appert). 
1796: Lithography (Senefelder). 
1796: Hydraulic pre .. (Bramah). 
1797: 

Sorew-cutting lathe (Maudslay.) 
Improved slide-rest metal lathe (Maudslay). 

1799: Manufactured bleaching powder (Tennant). 

NIN1!ITEBNTB CENTURY 

Enormous gains in power conversion. Mass-production of textiles, irOD, steel, 
machinery. RaiJway building era. Foundations of modern biology and soci-
olol!l'. . 

1801: Public railroad with horsepowe~Wandsworth to Croydon, England. 
1801: Steamboat Charlotte Du"d<u (Symington). 
1801-1802: Steam carriage (Trevithick). 
1802: Planing machine (Bramah). 
1804: Jacquard loom for figured fabrics. 
1805: Twin screw propeller (Stevens). 
1807: First patent for gas-<lriven automobile (1 .. 80 de Rivaz). 
1807: Kymograph-moving cylinder for recording continuous movement (Young). 
1813: Power loom (Horrocks). 
1820: Incandescent lamp (De la Rue). 
1822: Steel alloys (Faraday). 
1824: Po.·tland cement (Aspdin). 
1825: Sto.kton and Darlington Railway. 
1826: Reaping machine (Bell). First used in Rome and described by PUny. 
1827: High pressure steam boilel'-l,400 lhs. (Jacob Perkins). 
1827: Chromo-lithography (Zabn). 
1828: Machine-made steel pen (Gillot). 
1829: Filtartion plant for water (Chelsea Water Works, London). 
1830: Compressed air for sinking shafts and tunnels under water (Thomas· 

Co.hranel. 
12 •• 91---41-pt. 80---69 
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1830: Elevators (used in factories). 
1831: Dvnamo (Faraday). . 
1833: Magnetic telegraph (Gauss and Weber). 
1834: Anilin dye in eoal tar (Runge). 
1834: Workable liquid refrigerating machine (Jacob Perkins). 
1835: Electric automobile (Davenport). 
1836: First application of electric telegraph to railroads (Robert Btephenson) . 
1837: Needle telegraph (Wbea_ne). 
1838: Eleetra-magnetic telell!&ph (Morae). 
1838: Steam drop hammer (N asmyth). 
1838: Two-cycle double-acting gae engine (Barnett). 
1838: Propeller steamsbip (Ericsson: see 1805). 
1838: Boat driven by electric motor (Jacobi). 
1839: Mangan .... steel (Heath). 
1839: Dagnerreotype (Niepoe and Dagnerre). 
1839: Hot vulcanization of rubber (Goodyear). 
1840: First steel cable suspension bridge, Pittsburgh (Roeblingl. 
1843: Typewriter (Thurber). 
1843: Gutta peroha (Montgomery). 
1844: Practical wood·pulp paper (Xeller). 
1844: Cork-and·rubber linoleum (Galloway). 
1845: Modern bigh speed eewing machine (Elias Bowe). 
1845: Pneumatic tire (Thomson). 
1845: Mechauical boiler ... toker. 
1846: Nitroglyoerine (Sobrero). 
1848: Modern safety mateh (R. C. Bottger). 
1851: Electro-magnetic clock (Shepherd). 
1851: Reaper (McCormick). 
1853: Great Eastern steam8bip-68O feet long-watertight compartments. 
[1854: Automatic telegraph message recorder (Hughes)). 
1855: Commercial production of aluminum (Deville). 
1855: Television (Caselle). 
1855: Safety lock (Yale). 
1856< Open hearth furnace (Siemens). 
1856: Beseemer converter (Bessemer). 
1859: Oil mining by digging and drilling (Drake). 
1860: Ammonia relrigeration (Carre). 
1880: Asphalt paving. 
1861-1864: Dynamo motor (pacinnoti). 
1863: Ammonia sods process (Solvay). 
1864: Motion picture (Ducoo). 
1865: The lead storage battery. 
1866: Practical dynamo (Siemens). 
1867: Dynamite (Nobel). 
1867: Typewriter (Soholea). 
1867: Tw.,..wheeled bicycle (Michaux). 
1868: Tungsten steel (Mushet). 
186&-1872: Ball and roller bearings, the air brake. 
1870: Electric steel furnace (Siemens). 
1870: Artificial madder dye (Perkin). 
1872: Automatic airbrake (Westinghouee). 
1873: Ammonia eompreesion relrigera~le Linde (Munchen). 
1874: Steamed·lined locomotive. 
1876: Electric telephone (Bell). 
1876: The cigarette machine. 
1877: Microphone (Edison). 
1877: Phonograph (Edison). 
1878: Centrifugal cream se~arator (De Laval). 
1879: Carbon glow lamp (Edison). 
1879: Cash register. 
1880: Electric elevator (Siemens). 
1880-1887: The automobile. 
1882: First oentral power station (EcIlson). 
1882: Motion picture camera (Marly) . 

. 1882: Steam turbine (De Laval). 
1888: High speed gasoline engine (Daimler). 

·1864: Steel·hame skyecraper (Cbieago). 
1884: Linotype (Mergenthaler). 
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1884: Steam turbine (Parsoll8). 
1886: Aluminum by electrolytic process (Hall). 
1886: Hand camera (Eastman). 
1886: Electric fan. 
1887: Polyphase alternator (Teela). 
1888: Recording adding machine (Burroughs). 
1888: Cyanide pro .... for gold and silver. 
1889: Artificial silk of cotton refuse (Cbardonnet). 
1889: Modern motion picture camera (Edison). 
1890: Pneumatic tires on bicyoles. 
1891: Trinitrotoluol. 
1892: Calcium carbide (Wi1Json and Moissan). 
1893-1898: Diesel motor. 
1893: By-product coke oven (Hoffman). 
1895: Motion .Jlicture projector (Edison). 
1895: X-ray (Roentgen). 
1895-1897: Liquid oxygen. 
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1896: Steam-driven aerodrome fligh~ne-haIf mile without passenger (Langley). 
1896: Radio-telegraph (Marconi). 
1898: Radium (Curie). 
1899: Loading coil for long distanoe telegraphy and telephony (Pupin). 

TWlINTDOTII CBNT17BT 

General introduotion of scientific and technical research laboratories. 
1900: High speed tool steel (Taylor It White). 
1900: Nernst lamp. 
1902: Radial type airplane engine (Charl ... Manly). 
1902: Hydrogelllltion of oila. 
1903: First man-lifting airplane (Orville and Wilbur Wright). 
1903: Arc process nitrogen fixation (Birkeland and Eyde). 
1903: Oil-burning steamer. 
1903: Tantalum lamp (von Bolton). 
1903: Flotation process for non-ferrous metals. 
1905: Cyanamide process for nitrogen fixation (Rothe). 
1905: Domestic electrio waahing machine. 
1906: Synthetic .... ins (Baekeland). 
1906: Audion (De Forest). 
1907: Automatic bottle macWne (Owen). 
1907: Tungsten lamp. 
1907: Television-photograph (Xom). 
1907: Multiple disk cluteh.. 
lil09: Duralumin (Wilm). 
1910: Gyro-oompass (Sperry). 
1910: Synthetic ammonia pro .... ror nitrogen fixation (Haber). 
1913: Tungeten filament light (Coolidge). 
1917: Mechanical refrigerator. 
1920: Radio broadcaeting. 
1922: Perfected color-organ (Wilfred). 
1924: Quick drying, colorful varnish .... 
1927: Radio television. 
l~pDed from :ndllfcl od atullltfOB, by Lewla Mumford. pp. 488-4t8; .a.c.wt Soda' Traz4l. pp. I8&-
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EXHIBIT No. 2429 

[Submitted by The Temporary NBtlonal Economic CommIttee Study Stam 

Proportion of hand and machine workers in selected industries; based on sample 
inspections in t9M 

Industry Machine Hand Super- Team-
workers workers visors sters 

52 44 3 
86 12 2 (I~ 
54 42 4 (I 
49 46 1 4 

Total, all inspections __________________________________________ _ 
Cotton goods ______________________________________________ _ 

~:f:fJ -ooai ~ ~ ~:::::::::::::::::::::::::::::::::::::::::::::: Brick: and tile ____________________________________________ _ 
40 53 4 3 
/if) 45 4 1 
35 42 6 17 
27 69 4 (I) 
15 78 5 2 
14 82 2 2 
12 80 8 (I) 

Other manufBCturing t ____________________________________ _ 
Highway construction _____________________________________ _ 
Ferrous loundrles _________________________________________ _ 
Construction, preponderately excavatlon __________________ _ 
Bituminous coru mining ___________________________________ _ 
Stevedoring _______________________________________________ _ 

I None, or less than one-hruf of 1 percent. 
J "Other manwacturlng" includes the following factories: automobile (1); brass (6); cement (5); cotton 

bleachery (1); crushed stone (2); garment (22); glass (1); marhine shop (3); meat packing (5); paper pulp 
(4); tire (1); aUk and velvet (3); woolen and worsted (4). 

Source: Mtchanlzalion in IndustTg, by Harry lerome, NBtionBI Bureau of Economic Research, New 
York, 1934, p. 275. 

EXHIBIT No. 2430 

[Submitted by the Temporary National Economic Committee Study Sta1Ij 

EMPLOYMENT CREATED BY NEW MANUFACTURING INDUSTRIES 

The importance of new industries, which are being constantly created and 
developed by advancexuent in science, invention, and technology as sources of 
new opportunities for exuploytnent of labor, is shown in the following table. 
There it appears that 18 new manufacturing industries alone, which came into 
existence since 1879, absorbed almost OI~e-seventh of all the labor employed in 
manufacturing in 1929. 

Wage earners in 18 new manufacturing indu8tries since 1879 

[Scurce: Census of ManwBCtures) Average Number 
o/Wage 

Indmtrv Earner! J9!9 
Electrical xuachinery, apparatus, and supplies_____________________ 328,722 
Motor vehicles, not including motorcycles________________________ 226,116 
Motor vehicle bodies and parts__________________________________ 221,332 
Rubber tires and inner tubes___________________________________ 83,263 
Manufacture of gasoline 1_____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 39, 411 
Rayon and allied products______________________________________ 39,106 
Manufactured ice_____________________________________________ 32,184 
AluXUinuxu manufactures_ _ _ ________________________________ ____ 21,210 
Typewriters and parts_ _ _ _ __ __ _ __ _ _ ______ ______ ____________ ____ 16,945 
Refrigerators, mechanical____ _____ ___ _____ _____ _ _ __ __ _ _ _ _ _ _ _ __ _ _ 16,883 
Cash registers and adding and computing machines _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 16, 840 
Oil, cake and meal, cottonseed__________________________________ 15,825 
Aircraft and parts_____________________________________________ 14,710 
Phonographs__________________________________________________ 14,416 
Photographic apparatus and materials_____ _ _ _ __ _ _ ____ _ _ _ _ _ __ _ __ _ _ 12, 967 
Motion pict. apparatus except for projection in theatres_ _ _ _ _ _ _ _ _ _ _ _ 10, 784 
Asbestos products'____________________________________________ 8,092 
Fountain pens 3 _~________ _ __ _ _ __ ___ __ ____ __ _ _ __ _ __ __ _ _ _ _ _ _ _ _ _ _ _ 4, 508 

Total, 18 new industries_:. ________________________________ 1,123,314 
Total, all mfg. industries _________________________________ 8,838, 743 

I For the reason that gasoline Is chiefly used as a source of power in another new invention-the internal 
combustion motor, around which has been built up one· of our greatest industries-the number of employees 
engaged In the manufacture of gasoline has been estimated for this list. 

t Excluding steam packing and pipe and boiler covering. 
S EstlmBted. 
Source: Machlnerv, Employment and Purchasing Power, National Industrial Conference Board, Inc., 

New York, 1935, p. 61. , 
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"EXHIBIT No. 2431" ApPEARS IN TEXT ON P. 16223 

"EXHIBIT No. 2432" ApPEARS IN TEXT ON P. 16227 

"EXHIBIT No. 2433" ApPEARS IN TEXT ON P. 16228 

EXHIBIT No. 2434 

[Submitted by the Temporary National Economic Co=lttee Study Staff] 

Productivity, Output, and Employment-Percentage Changes between Designated 
Years 

I. IN MAJOR GROUPS OF INDUSTRIES 

A. FROM 1923-24 TO 1936-37 

Item Manu
facturing Mining Rail

roads 
Electric 

Light and 
Power 

----------------------------------
Productivity __________________________________________________ _ 
Physical volume of output. ___________________________________ _ 
Man-hours of employment ____________________________________ _ 
Number of wage earners _______________________________________ _ 

B. FROM 1923-24 TO 1928--29 

Productivity __________________________________________________ _ 
Physical volume of output ____________________________________ _ 
Man-hours of employment. ___________________________________ _ 
Number of wage earners _______________________________________ _ 

+50 
+25 
-16 
+3.5 

+25 
+27 
+1.8 
+2.8 

+89 
+12 
-41 
-14 

+32 
+16 
-13 
-5.8 

n. IN SELEC'rED MANUFACTURING INDUSTRIES 

A. FROM 1923-24 TO 1936-37 

+43 
-17 
-42 
-39 

+16 
H 

-10 
-9 

+111 
+141 
+14 
+36 

Item 
Auto

mobiles 
and 

Parts 

Iron 
and 

Steel 
P:~r C~~~~n Tobac-
Pulp tiles co 

--------------------1---------------
Productivity _ _ ___ __ _____ __ ___ _ ________ ____ __ ___ _ __ ____ ____ __ __ +47 
Physical volume of output _____________________________________ +46 
Man-hours of employment. __ _________________________________ -0.7 
Number of wage earners________________________ _________ ______ +25 

B. FROM 1923-24 TO 1928-29 

+56 +52 
+16 +50 
-25 -1.5 
-1 +12 

Productivity _________________________________________________ _ 
Physical volume of output ____________________________________ _ +31 +35 

+50 +30 Man-hours of employment. __________________________________ _ +15 -3.5 Number of wage earners ______________________________________ _ +13 -4.3 

+39 
+7 

-24 
-7 

Source: Spurgeon Bell, Productivity, Wages and National Income (Brookings Institution: 1940). 

+140 
+17 
-51 
-35 

+32 
+11 
-16 
-15 
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EXHIBIT No. 2435 

Isubmme4 brlhe Temporarj NaUODsl Economfc CommIttee BRId:r StatrJ 

IfIde; of Productioity and Un" Wog. Co.1 in S.IocI.d Group. of IndUlIri .. , 1919-88. 
(1 ....... -100) 

y""" 

UIlO. _____________ • __ 
IQ. _____________ • __ 
U121. _. ___ • __________ 
1922. __ • _____________ 
una. ________________ 
1924. _____ • __________ 
1926. _____ wo. ______ ". 

1928. ___ • ____________ 
lWT ____________ • ____ 
1928. _____________ • __ 
Im. ___ A ____________ 

1930. __ • __ • __________ 
Ul31 ~ ~ ~_~ ___ • ~~. ~_~_~ 
1932~_ ~ __ •• _. _~ ••• ~_~ 
lU33~ ~ ~~._~_~_~ ~._~ __ 
193fo ___ ~~ __ ~ __ ~~_ ~~ ~~ 
1935~ ___ ~ __ ~~~_~._ .. _ 
1038~ _~_ ~_ ~~~~ ~ ______ 
IG37 _________ .. ______ 
1938 ______ .. ~ ________ 

• P.270 
I P. 273 
IP.21" 
cp.m 

ManufIIoku1OC 1 

Unl. Prod .... W ... .... .,. 
0 ... 

... , 118,4 
70 .• 180.9 .... lC8.2 
07 .• .... 
111.7 103.1 

loo.. 101.0 
105.7 .. .. 
10'1. a .... 
n~. .... 
120.3 .... 
121.8 .... 
126.0 83.0 
131.6 73.' 
129.3 .... 
134." 83.0 
136.0 7".8 
IU.8 73 •• 
147.3 n.' 
I .... .. .. 
1<8.8 .... 

ota_ I BaDWQI' 

Unl. Prod .... W ... tlvl&;y 001. 

.... 110.4 .. .. 130.2 
01.7 119.4 .... 101.7 
... 0 102.8 .... loo.. 

IOU 07.1 
106.8 ".8 
107.1 ".1 
111.8 Ill.' 
113. IS 111.7 
]15.0 111.7 
117.2 ... 0 
118.& ".0 us.. Tl .• ..... .8.6 
I .... &1.4 
I .... 7 ... 
143.5 78.. 
I .... 82.. 

lI4'tnerallDduatrlel· BI80trlO Light le 
Power' 

-
Unl. Unit 

Prod ... W ... Prod ... W·C Uvlty 001. tIv • .,. and I· 
art COlt 

".7 110.2 .... w .• 
71.0 1315.0 .... .... 
78.. 121J.' 103.8 .... .... I"'. .... .... 
".0 111.2 .... 1001.8 

l00.S .. .. 106.15 ".7 
lOP. 7 .... 106.'" ... 7 
101.8 .... 118.1 .... 
11 ... ...7 121.' 87.' 
123 .• 74.8 I .... 111.0 
127.' 7M 134.8 81.' 127.' .... 146. fo 78.6 
1'5.2 67 .• 165.1 ".7 
1"'7 '7.4 182.& 87.2" 
160.0 .... 181.& .... 
16U .... lQ3.2 .... 
160.6 .... I.", ..... 
114.8 .. .. 208.1 .... 
183 .• 67.' OlU .... 
198.1 M.O 

----~---.. -- .. -----~ 

Scnuoe: Sparpon Bell. l'WHIudhU,. w.,. cm4 Notioul1neome (BrookIDplDatlhltlon: lINO). 

IfIde; of Produclivily &; Unil Labor Co.1 in S.lecIed Indusl'; .. , 1919-88. 
(1 ...... -100) 

Year 

1010. _____ ~ _______ ~_ 
19'.i!O ______ ~_ .. ____ .. 
1921_~~_ .. ___ ~ __ .. ~_ Im. ____ ~ ______ . ~ __ 
1923. ~ ___ ~ __ .. ______ 
Im.. .. _ •• ___ ~ ____ ~_ 
lU25 ____ ~ _____ .. ___ ~ 
1"2fJ.. __ ~_ •• ~ ____ ._. 
UI27 '_~ ___ "'~ ____ ~_ 
1928 __ ....... _____ ~_ 
IU2U._~ .. _____ ~_'~_' 
1930 __ .~ _____ • ___ ~_. 
ltiI3L_ •• __ ._ ••• ~ ____ 
1932.. ... __ ._~_~. ____ 
1933.... __ ~ ___ ' __ ' __ " 
1934.... ______ .. _. __ ~. 
15136 __ ._. ___________ 
1838 ______ ... _______ 
1937 __ .. ______ ~_ .. ~_ 
lQ38 _______ •• ~ ___ ._ • 

I P. 28CI 
IP.M 
I P. 3ID 
'P.8O't 
·P.IIO 

Automohlle &: 
Parts Manu-

lac .... ' 

Pro- UnlC 
• u .. W ... 

tlvlty Coo. 

aO.8 I.U .... IOU 
70.' 121.3 .... 103.8 
w .• 100.8 .... 101.2 

102.7 .... 
lOU.8 .... 
110." .... 
117.1I .... 
139.7 71.8 
1 ... 0 .... 
l32.1 72.2 
116.2 .... 
ISO. 7 60.3 
127.15 77.11 
1·0.8 • u 
1-11.7 Tl.' 
1"'-0 .... 
I"" .... 

Blast Fumaoee, 
Steel W~ri. &: 
lIollIua -

Pro- UnlC 
due· W ... 

tlvlty Cos, 
------.... 127.4 

8<.0 120.0 
18 •• 110.3 
08.0 81.2 
... 7 .... 
06.1 108.7 

lOU.2 02.7 
na .. ~O 
118.8 ~I 
us.« 81.4 ..... .. .. 
I .... 87.' 
U8.8 82.0 
123.7 78.1 
138. .... 
I .... 82.. 
1 ... 0 78.8 
I .... 7U 
I .... .... 
161.7 ... , 

Paper&: Pulp Cotton TutUa Tohaeco Prod-
uctsMaoufac> Manulacture I Manulaoture , .... -

Pro- Unlt Pro- Unl. Pro- Unl. .... W ... .... W ... . ... W ... 
tlvlty C ... tlvlty C ... tlvJtJ' 0..0 

72.' lla.l 89.0 1111.7 .... 110.1 
18.0 130.0 .... IU.7 ... 0 123.0 
18.7 l8<. ".7 100.1 8< .• 113.8 
~I ".7 .... 511.8 .... 10'" 
... 0 100.8 .... 100.8 .... lot.& .... IOU ".7 101.8 loo.. I~O 

IOf.8 .... 100.8 .... 1"'-0 ... 
108.51 .... .... ... 0 115.. ...1 
11.., ~ . .... .... 114.a .... 
no. 1 .... IOU .... 1151.7 70 •• 
1151.8 .... 10 .. .... 138.1I 72.. 
118.4 ... 8 101.' 87 .• ..... .... 
137.8 .2.1 .... Tl •• 161.1 .... 
136.2 .... 107.8 86.7 IllS. 8 67.' 
I .... .... U4.1 ... . 178. • .... 
.... 0 n .• 11 ... 87.' I ... .... 
1-11.' m. 127.' 80. • 1I17.4 ".7 
U4.8 89 .• ..... 72.7 ..... .... 
I .... 7<.7 139 •• 80.8 ..... 111. fo 
I .... 7U l88.1 78.' ..... .... 

BoDrce: Spuraeon BelI • .Procfuc:CfIUJ'. w.,., GfId NGIIOMI ,."., (BmokfDp JadI&aUcm: lINO). 
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EXBIBIT No. 2436 

[Submitted by the...........,. N.UOD8I E .... ml. C.mm1_ Study s~ 

Prod""'i .... • mploJlmml, and prod""'ioily in 69 man,qaduring indtulrit, in 1986 
[18011-100] 

Produo- Employ- Man-
UoD. meat Hours 

AgrI..,._Ime. .... _ ......................... ,>.7 , ... 81.8 Beet sugar g936 ••• ___ ••• _. _________________________ " ... -----irr ... , Boots and OM. _________ • ___________ • _____ • ________ 
U1.1 80.1 Bread and bakery ____________________ ._. _______ ._. __ 
... 0 112.' .... BLsaulta and crackera.. ______________________________ • 

lOLl .... -----6cI"f OIUMlIUgIU' reJln1ng ___________________________ • _____ • 
88.' ... 0 

Canned and pr8!I6l'Ved fnIlts and veptablea _________ 105.1 1 .... 'U Oanned and cured JIah (1U3li) ________________________ IOU 98.0 07.' Cement •• ___________________________________________ .... .... 61.8 Chem.1cal1 ________________ ~ __________________________ 
106.0 113.8 89.' Clay products. other than pottery __ ~. _______________ ... 1 00.0 ... 1 eo .................................................. 'U 101.0 77.' Beeblve OOD _________________ • ___ • _____________ •• __ 
28.1 .... .... Byproduct coke ___________________ .. ___ • _____________ ... 100.0 88.0 OonfecUonEIrY _______________________________________ 

10'" 711.8 .CO Ootton goods ________________________________________ .... ... 0 "'I Electric lamps (1831) _________________ .. _____________ 
7&8 .... 73.1 J'ertUtr.era __________________________________________ 
7&0 77.' .... Flour, eto __________ .. ________________________________ 
801 ... , .... P'urJljture ____________ :.. ____________________________ .... , ... oa.O OIB.!18 (1836) _________________ • ___ .. _____ .. ____________ 

106. , .... 07.2 Window g1ass (1036) _________ • ______ • _. ___ .. __ •• _____ .... .... 
&~a: ~a:~:>(iii5>.:::::::::::::::::::::::::::::: 110.8 .... 

118.' 118.2 Pressed and bIowu glaaa. ____________________________ .... 100.. -----8i::r Ioe cream.. _____ ..... _ .. __ .. ___ • _________ .... ____________ ... 0 78.. Iron and steel. ____ ... _ .. ______________________________ 89.1 101.8 7\l.0 Blast 1urnaoEe _______________________________________ 
"'8 .... Steal worb and rol11ng mDls.. ________________________ 
... 0 103. • ---"-76.-4-Knit goods (11136) ___ .. ________________ M ___ .. __________ 

111.0 105.' 

B=~~l93i):::::::::::::::::::::::::::::::::::: 110.0 106.6 .... .. .. 
Du","""" 11 ... 1 .................................... 18L< 1 .... KnIt cloth lQ36 _____ .. ___ .. _____ .. _ .. __________________ 

----i09~4-
1 .... -----ii.-g-Leather industry _________________ • __________________ 
103. • Bole and barn_leatber ________________ • ____________ 

11o.G 107.' "'.1 Side and upholstery Jeatbar __________________________ I"'. 1<0' 112.G OaUsklll. ___________________________________________ 
01.1 57.3 ... , ][.Id leather ______________________ • ___________________ 
91.8 ... , 'U 8bee~d m.IscellaneGuleathar _____________________ 10 ... .... , ... Lum and timber prodaot:ll _____ • __________________ ... .... ... 

t=!!~::~~!::!!':~~:::::::::::::::::::::: 
... .... .... .... .... ... n. ...1 In. Motor vehlcIes ______________________________________ .... .. .. 78., 

~::r~~tN:?f£~_~~~_~~~_:: ... 1 .... ,&. 
"'1 78.0 ... PrtJDarl" amelten and re1lnarfes (lV3.5) ______ .. ________ Gl.B "'. 00.8 Secondary smelters and ro.flneriesJ;OM)- ____________ ... , .LO "'0 AlIoyen, rolllIlg mlns. and foOD et (1036) _________ .... 711.' .... Paints and varnishes ________________________________ 
07.' .... 00.0 Paper and pulp manafaaturing ______________________ 

lot. 8 loo. • 87.0 

ii:=~~:::::::::::::::::::::::::::::::: 
102.0 101.8 .... 
llU 117.1 .... 
1 .... 07.8 .... PlaniIll' mIll products (lUS6) ____ • ____________________ .... .... .... Rat .. (l0S7) •••••••••••••••••••••••••••••••••••••••• 281_6 1< .. 8 116.8 Ru bar s::uota (1935) ________ .. ____________________ ,... 77.0 ... , 

Rubber and tubes tV3S)------............ ---.------ 80.. .. .. .... Other rubber &oods (1G33 ________________ • ___ • ______ 
77 .• .... .... SUk and rayon goods (1 ___________________ .. _ .. ____ 

107.8 .... ,0.. Slaughtertna: and DlfI8& pa.ok1na.. ______________ .. ______ .... 103. • "'1 

6~.~_~~_::::::::::::::::::::::::::::::::::: 87.0 77.' .... 
77 .• .... 49.8 Olgare"-___________________________________________ ..... 11t.1 .... Ohewtna and lDloklnrtobaooo ____________ .. ________ 

·01.8 100.3 78.. WooI6Iland WOI'II\ed. aoodI _____ .. ___ .. ________________ 
liLt 1"'1 ,... 

Output Output 
per wage per Man-
earner hour 

... 0 11&0 
----Hi-i- 127.0 

138. , .... 1 ... 0 
n8.2 

-----iii~i 38.1 .... UO.6 
I"', 166.' 
07.1 128. , .... 11&' 
00.' 08.' "'. 08.. 
67.' .... , ... .... 

13 ... 171. 7 
103.0 ..... ... , lOB. • 
08.1 l22.. 
00.0 100.. .... 07 •• 

107.1 1 .... 
121.0 ____ M_M_pr 

202. • 
10 ... 
... 0 -----ii6.-u 1 .... 
87.' 112.. 

10"" .... -----iii.-i 1 .... 
103.8 
107.1 
107.' 

----i06:"2"' -----i.-i 
1029 1 .... .... 11&3 
169.0 1 .... .... 123.1 
llli.O 189.1 
100.15 H18.8 
101.5 127.' .... ..... 
01.2 lU.' .... 116.7 
10L8 ....0 .. .. .... 
70., 86.1 .... 1 .... 
07 •• ..., .... 121.' 

100.9 In. 
loo. • 117.8 
123.0 13<.. 
111.0 1 ... 1 .. .. 07.' 
189 •• "". 101.8 14.0.3 
130.0 185.3 .. .. 128.8 
111.7 1 .... ... , 107.G 
112.0 I"" 
116.7 1 .... 
118.' 1 .... 
01.0 , .... 

1"'1 lU.O 
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The National Research Project collected data from various sources showing 
the production, employment, and. productivity in 59 industries, employing more 
than 50 per cent of all workers in manufacturing. Some of the series run from 
1913 to 1937, others are complete for sborter time spans. In the summary table 
compiled from these data, 1929 is used 88 a base, and in all except a few casei 
the comparison is made between 1936 and that date. Thus, the series is three 
or more years old, & significant fact, in view of technological changes made since 
1936. For example, the most abrupt changes in steel occurred after 1937, with 
the result that while in September, 1939, steel produotion was only 1.3 per cent 
below the comparable month in 1937, workers engaged in that production had 
decreased 16.0 per cent. 

Produdion.-In the series 67 industries, or branches of industries, are repre
sented. Of that number, 23 showed appreciable gains in production in 1936 as 
compared with 1929; 3 maintained production at approximately the same levels; 
and 40 had curtailed production below 1929 levels. The largest production 
increase was experienced in the rayon industry, which in 1937 had an index of 
281.5. The greatest loss in production was shown in beehive coke, which had 
declined in 1935 to 26.ll'er cent of 1929. 

When the products 0 the 67 industries or branches are "divided into durable 
and non-durable categories, it appears that 17 are producing durable goods and 
48 non-durable. Only one of the durable goods industries showed an increase 
in output in 1936 over 1929, while 16 showed losses. Among non-durable goods 
industries, on the other hand, 24 made gains in,!roduction, 3 remained stationary, 
and 21 experienced declines. Of the ten foo industries represented, 5 showed 
increases in production, 1 remained stationary, and 4 suffered actual declines. 
Of the 9 clothing industries, 7 had increased production, while 2 had fallen off 
in 1936 in comparison with 1929. Some industries suffered loss of produqtion 
due to pa.rtial displacement by others, such 88 manufaotured ice, which by 1936 
had declined to 71.6 per cent of 1929 output. For the most part, however, the 
drop in production can be attributed to loss in consumer demand, which was 
especially noticeable in the durable goods and capital goods industries. 

Employment.-The series of indices on employment records the average annual 
employment, &9 compiled from Bureau of Labor Statistics data. It is oonse
quently not the total actual employment used in the production recorded in the 
table. It does represent, however, the best available data on average number of 
workers engaged in these several industries during the calendar year. Of the 
67 industries and branches, 20 experienced increases in employment in 1936 as 
compared with 1929, 3 remained stationary, 43 suffered losses in numbers! of 
workers, and there W&9 one industry for which figures were not available. 

Of the 15 large users of labor, each of whom employed more than 100,000 
workers, and whose combined labor force was 36 per cent of all manufacturing 
workers in 1929, 6 had more workers in 1936, while 9 had fewer workers on their 
payrolls. The latter represented 23 per cent of all who were employed in manu
facture in 1929. When workers are distributed by the type of product made, it 
appears that in the durable goods industries, which are the largest users of la.bor, 
only 1 increased employment from 1929 to 1936, while 4 employed fewer workers. 
Among the ten large labor users making non-d.urable goods, 6 employed more 
workers, and 4 fewer workers. 

Man-houTB.-The series on man-hours gives information concerning the actual 
quantity of labor used in production. It does not indicate the number of workers 
employed, but gives the number of hours of employment in particular industries. 
I t is consequently a very significant measure of employment. Of the 66 industrial 
units represented in the table, data are available for 56. Only 2-side and up
holstery leather, and rayon manufactu~actually used more man-hours of 
employment in 1936 than in 1929. All of the others required less man-hours, some 
of them showing declines of 50 per cent or more. 

Output 'Per wagHarner and per man-hour.-8ignificant comparisons are made 
in the table between output per worker and per man-hour of employment. In 
35 industries, the output per wage-earner employed increased from 1929 to 1936, 
in 30 it aotueJly declined. For 2 there were no figures. This is not a measure of 
technoloftical effioiency or inefficiency, however, for it takes no account of the 
working time involved in production. Consequently, what is being measured may 
be either an increase or decrease in the number of hours of employment. 

To measure technological change, it is necessary to use the last series in the 
ta.ble, whioh shows production per man-hour of employment. In 33 of the 66 
industrial units represented in the series, man-hour productivity increased from 
1929 to 1936, in 9 it remained approximately stationary, while in 4 it actually 
declined. The increasea in man-hour productivity ranged upward to a peak of 
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241.1 in rayon manufacturing. Some of the gains made in the seven years under 
review have been startling. In 8 industries they exceeded 50 per cent, while in 
22 others they ranged between 25 and 50 per cent. 

Compamom between aeriea.-A helpful comparison can be made between the 
various series of indices given in the table. . For example, the production of agri
cu1tural imp1ements declined 27.3- per cent in 1936 as oompared with 1929, the 
number of workers employed dropped off 23.5 per cent, the actual number Qf 
man-hours worked declined 38.2 per cent, but the output per employed worker 
fell off only 4 per cent, and the actueJ. production per man-hour increased 18 per 
cent. Under these conditioDI$, the industry might have regained its 1929 produc
tion level and still used 18 per cent less man-hours of Iabor than was employed 
at that time. This does not necessa.rily require a correspondingJy reduced Jabor 
force, for the alternative is availabJe of fewer hours of em~Joyment per worker. 

Beet sugar production is an exampJe of an expanding mdustry. In 1935 the 
quantity of beet sugar was 15.2 per cent more than in 1929. But this expanded 
production was achieved with 9.3 per cent less man hours of labor than was em
ployed in 1929. The reason for such conditions is not far to seek, for the tech
nological efficiency of the labor force had so increased in the six years that the 
output per man hour in 1935 was 27.0 per cent greater than in 1929. 

Ice cream manufacture is an example of an industry whose production was 
practically the same in 1929 &Dd 1936. Yet in the latter year it required 21.5 
per cent fewer workers to make this same quantity of ice cream, and the man 
hours they worked declined 32.6 per cent. The output per wage earner employed, 
however, increased 26.1 per cent, and on a man-hour basis this output had grown 
46.9 per cent since 1929. 

ExHIBIT No. 2437 

{Submitted by tho Temporary National EooDOmto Oommttteo Study Btatr] 

Occupational di.tribution of gainful tDork6r., 1880-19S9-A. a ptruntag. DJ all 
QoinJul tDorker. 

1880 1890 1900 1910 193) 1030 1931 

Allplnfulwork6IL ________ . _________________ 100.0 lOO. 0 100.0 100.0 100.0 100.0 100.0 
--====----AD emplo}'88S.. _______________________ ._______ 63.1 66.2 69.liL 13.7 78. 6 79." 81.2 

Wageea.rnen____________________________ &.7 Mo4 66.6 67.1 &s.0 Sol 3 Ra 
Clerlcalandsalesemployees_____________ 6.6 7.6 8.0 11.1 14.7 17.3 laB 
Prolesslooale.rnplOyee!J.__________________ 2.& at 3.4 3.7 4.2 6.2 5.6 
M.anaaerialemployefS___________________ 1.1 1.2 1.8 L& 2.6 2.9 3.0 

===I~ = 
Alleelt~plo;yed8Dterprlsos_________________ 36.9 33.& 30.8 26.3 23.6 ~.8 18.8 

Farmers_________________________________ 27.& 2'.6 :11." 17.8 18.0 12.7 U.8 
Non-larm buslnessenterpri.seL__________ 8.0 8.0 8.2 7.7 6.6 6.8 6.1 
Professional practltioners_________________ 1.1 1.2 1.2 1.0 1.0 1.·0 0.9 

Sourae: SpUI'IOOIl Bell, Productivity. Wages and National Inoome. (BrooJd.np Institution; 19U), 
p.l0. 

EXHIBIT No. 2438 
[Submitted by the Temporary NaI;ional Eoonomlo Oommitteo Staft] 

POPULATION AND EMPLOYMENT, 1870-1940 

(1) Since the National labor force depende upon total population and lto com
position, all analyses must begin by seeing what has and what will happen to 
population. The facts are well known. Total population is growing but the 
~r cent of increase per decade has steadily deolined from 26 per cent for that end
inS in 1880 to 7.7 per cent for that ending in 1940. ("Exhibit 243&-A.") 

(2) Young persons seeking a job for the first time (new entrants 20-24 years of 
age) are now numerically at a peak. No decade has had nor is it probable that 
any decade in the future wiU have BO great a problem of putting unemployed. 
youth to work as we have. ("Exhibit 2438-B.") On the other hand, the number of 
workers from 45 to 64 years of age is increasing rapidly. Finding jobs for men 
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over 40 will in the near future require every serap 01 ingenuity that leaders in 
business and government can SummOD. 

(3) Judging by past trends the percentage of persons who will report themselves 
gainfully eml'loyed will increase from present levels of 40 to 42 per cent of the 
total population to 50 per oent. The fact that it bee risen markedly is due in p,art 
to the fact that families have fewer und ..... age children today than in 1870. (' Ex
hibit 2438-C.") 

(4) Past trends show rapidly declining percentages of total population reporting 
~ainful occupation in agriculture, small declines for manufacturing and mechanical 
mdustriea and domestic and personal services, and significant increases for those 
in trade, transportation and communication, professional and public service, and 
clerical occupations. ("Exhibit 24S8-D.") 

(5) In terms of the absolute numbsr reporting gainful occupation, agriculture 
bee ShOWD decreases em .. 1910, the figure dropping from about 12.4 millions at 
that time to 9.S millions today. All the other occupational groups have ShOWD 
increases in each decade. ("Exhibit 2438-E.") 

(6) In terms of percentages the story is somewhat different. In agriculture 
the percentage declined from 47.3 of the grand total reporting gainful occupation 
in 1870 to 17.5 at the present time. And all the others show increases exoept those 
for the mineral industries (which reached a peak in 1920) and the manufacturing 
and mechanical inciustries and domestio and personal services (in 1930). The 
number during the last ten years reporting gainful occupation in these industries 
bee not increased as fast as the total. ("Exhibit 2438-F.") 

(7) In 1940 the percent of absolute increase over 1870 of those reporting gainful 
employment bee been larg .. t in public service (over 2000 per oent) , next in olerieal 
service (1670 per cent), then in trade (1170 per cent" then in order, transportation 
and communication, professional service, mining, forestry and fishing, and dom.es
tic and personal service. Those reporting gainful employment in the manufac
turing and mining industries have mcreased 300 per cent while the grand total 
increased more than 320 per cent. Agriculture bee the poorest record. ("Exhibit 
2438-G.'') 

(8) Detailed figures of those in occupationel groups Ohow manufacturing most 
important (27.9 per oent of the total in 1930 reporting gainful occupations there), 
agric1!lture next (21.4 per cent), trade 02.9 per cent), domestic service (10.8 per 
cent). These four accounted for about three-fourths of all employment. In 
manufactuling a third of all workers said that they belonged in administrative 
or service jobs, 43 per cent of all transportation and communication workers 
reported being occupied on the roads and streets (not street railways). Only 
10 per cent of those reporting usual occupation in publio servioe were public 
omciels. ("Exhibit 2438-8 to N.',) 

At the outeet, it is extremely important to point out that these figures are taken 
from. the Census of Oocupations, obtained by census takers in their hous&-to-house 
canvass, for a given point of time spaced at ten-year intervals, usually obtained. 
from housewives and not direotly from the workers whose occupational status is 
·recorded. They are striotly a reoord describing the "usual occupation" or "occu
pation in which oustomarily employed" of persons whose records are being taken, 
and under no circumstances must they be confused with a record of aotual em
ployment, for they tell nothing about the actual employment status or work 
record of "gainful workers." 

Nor does the oensus offer data on specific oocupations for the whole range of 
oocupational endeavor. For example, the 1930 census divided the total of ocou
pations into ten categories, containing 213 groups, and these groups contained 
534 sub-groups, some of whioh were specifio occupations, while others were small 
families of occupations. 

"Exhibit No. 2438" may require some clarification. The upper half shOW8 gainful 
workers &8 a proportion of the total population. Much has been made of the 
presumed fact that hsoause each 00D8UB bee OhOWD a larger proportion of the total 
population listed as gainful workers, the economy W&8 healthy, always finding 
employment for a larger proportion of its people. But the Census of Oooupations, 
as before stated, is a measure, at a given time, of the nUlUber of people oustomarily 
on the labor market, and not" measure of employment. While the percentage of 
"gainfully employed" inoresaed in successive decades from 1870 to 1910, repre
sents in large pa.rt a transition from a barter to a pecuniary economy. The unpaid 
housewife or spinster, for exatnple, h88 beoome a wonum in industry. She fol
lowed baking, laundering, eta., out of the home, but got money for it. Moreover, 
the numbsr of ohildren per family bee decreased more than a third Binoe 1870. 
The drop in !!.a.:::r:y employed from 41.5 per csnt in 1910 to 39.8 psr cent in 1930 
may re1Ieot c in social policy with respect to ollild labor, and also increased 
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prosperity. If so, it seelnB likely that the percentage In 1940 may, if anything, 
be the same or higher. It is estim&ted that by 1960 the gainfully employed ril 
constitute 00% of the tots! population. 

In the lower half of Exhibit 2438-C, which shows such a marked .hange in 
ocoupational emphasis during the past 70 years, the ten familiar oooupational 
oategories are regrouped into three: agricultural, manufacturing and mechanioal: 
forestry and fishing, and mining occupations are called. "produoing industriea-;' 
trade and servioe occupations are grouped together; and transportation and oom
munication make up the third functional class. The produoing industries, which 
inoluded 77 per cent of all gainful workers In 1870, oomprised only 46.0 per OOIlt 
in 1940. Trade and service occupations, on the other hand, moved from 20 pel 
.ent of all gainful workers in 1870 to 44.3 per oent In 1940. Transportation and 
communicstion Included 3.2 per oent of the gainful workers in 1870 and 9.2 per 
oent in 1940. , 

Accurate interpretation of the remaining oharts is easy if the essential point is 
remembered that "gainfully occupied" does not mean Uactually em.ployed." 

The wide dissemination of that fa.Uacy is strikingly shown in an article entitled 
"Science, The Soul of Prosperity," by Dr. Karl "T. Compton, President of the 
Massaohusetta Institute of 'Technology, published in Think, Volume VI, No. 3, 
March, 1940, p. 10 et. seq. On page 34 he stst08: 

"There has been so much misconception in regard to the effects of technological 
progress upon employment and standards of living that I am. going to run the risk 
of boring you with a few facta. • • • 

"Between 1900 and 1930, the greatest thirty-year period of toehnological devel
opment in history, employment In the U. S. Increased by more than 20,000,000 
jobs. 

U Eoen during the recent depruaion a Jar, .. proportion 0/ the population w ... twig. 
earner' than in periotll which lOer, conMdered. proaperoUII ,evcmlU-p. Of' OM hundred 
yeara ago." (EmphaBis is the author's.) 

Such so-oalled facts are not boring. They are amazing. Presumably Dr. 
Compton bases his contention on reports of the Census of Occupations, which 
enumerated 29,073,233 persons reporting a usual gainful occupation in 1900 and 
48,829,920 such in 1930, a difference rated at "more than 20,000,000 jobs." But 
even in the very year 1930 for which he uses occupational data, an employment 
census was taken (in April, so it happened; the average figure for the year must 
have been much higher), showing at least 3,138,000 actually unemployed of those 
Dr. Compton counts as in "employment" or "jobs. JI This ignores the part-time 
jobs and the economio and social changes which shifted many activities from 
reward in kind to payment in money, from an unpaid household status to a 
peouniary basis. 

The dross in the second and more emphatically sta.ted of his ufactB" is in part 
the same. The term "wage earners" does not seem to be meant in the careful, 
scholarly sense in which the Brookings Institution has used it, for example, in 
Exhibit 2437, where the percentage since 1880 is shown to have been about 62 or 
54 per cent, falling somewhat after 1910. If Dr. Compton means to say that the 
peroentage actuaUy emplOf/ed was larger in 1932 than, say, in 1830, he must possess 
information not elsewhere available, because no Census of Ocoupations was taken 
in 1830. 

If he is making a comparison with 1870, and is referring to the percentage of the 
total population reporting customary occupations then, he is probably incorrect. 
The figure in 1870 was about 32.5 per oent. In 1932 the National Industrial 
Conference Board estimated total employment at 37.6 millions. Midyear esti
mates of population made by _ the Brookings Institution in its volume entitled 
The Rwwery Problom i .. Ill. U"':1od Statu are 120.0 millions for 1932 and 120.8 
millions for 1933. The resulting peroentage is 30 per cent. 

The ststoments which Dr. Compton makes have appearsd in ahnost identical 
form in many placea. Thus, for example, the Machinery and Allied Products 
Institute, In their pamphlet entitled Maclii1l8f'l/ and lhe A....nc:a .. SlandaTd of 
Limng-A .. IU""TaIed Fadual Story of lhe Conlribuliom of T.chnol6gu k> America .. 
OiuiliUiliofl, (Chicsgo, 1939) stste on page :lOo 

"In 1870 about 32 out of every 100 persons In the United Ststes were gainfully 
employed, according to the United Stst08 Census. In 1930, according to the last 
census, about 40 out of every 100 were gainfully employed. Back in 1830 only 
27 out of every 100 persons In the United Stst08 were gainfully employed. Thus, 
there W88 an increase in 100 years of almost 50 per cent in the proportion of the 
population gainfully employed. Even in the years of most severe depression in 
the 1930'. the percentsge was higher than In periods considered prosperous prior 
to 1900." 
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Similarly the National Association of Manufacturers in a pamphlet entitled 
Men. and Machines, one of the well known You and IndU8try 8~"e8 which are given 
nation-wide free distribution to schoolB, women's clubs, study groups, and indi

"vidual citizens, states: 
"Even admitting the benefits of the machine to the consumer, these are serious 

charges (that the machine is responsible for unemployment) requiring factual 
evidence to bring out the truth. 

"What are the £acts? 
,,* * If! (The table) described bow between 1870 and 1930, the last census 

year, while the population increased 218 per cent, those engaged in gainful occupa
tions increased 290 per cent, and that is during the period of the most intensive 
development of the machine." 

Quotations from other sources which have similarly fallen a victim to this fallacy 
could readily be multiplied. 
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EXBlBIT No. 24S&-B 

Growlh oj P"1'ultIIi""in u.. Uniled StaIu, 1760-1980 
tpopulal!on _ID 1b0Wl8D<II1 

Year 

17.&0. _______________________________ _ 
lS6O ______ e _________________________ _ 

1800 _____________ " __________________ _ 
1870 ______________ • __ • _____ " ________ _ 
1880 __________ • ________________ M. ___ _ 
18Vt:t ___________________ • ___ ._. ___ ._. 
1(01). ___ - _________________ • _._ ._._. __ 
1910 _____ " _____________________ e. _. __ 
1920 ________________________________ _ 
1930 ________ ._. ___________________ • __ 
1940 ________ ._. _. ___________________ _ 
IDliO _______________________________ _ 
19t1O. _______________________________ _ 
IV70 ____________________ ._._. _______ _ 
1980 ________________________________ _ 

DoIDelUc Oount: NeI_ 
Total P~~e 

Number &UCreIWItII 

1,"'" 
... "'" 31,'" 39."" Ill .... 

..."'" 76, 1211 
92,267 

107,1110 
123,091 ,...630 
1<1.213 
147,612 
llil,783 
11S8._ 

NlIlI1ber 

----i;s:i:f -----:f2f ::=::ji:i: ------~- ::::~i;:i 
20. 7 39.liI7 26. 0 387 lli8. 11 
28. 0 49. 80ti 2B. 0 4E1 18. 1 
25.li 62, 601 25.7 4li6 -0.4 
20. 7 76, 682 21. V li67 2. 6 
21.2 Ill, zn m.6 1. 036 121.8 
16.2 lOO, 763 17.0 427 -158. 8 
14. 8 122, 849 lli.l ~ -43.. 8 7.7 _________________________________________ _ 
6.15 _. _______________________________________ _ 
4.li _______ • _________________________________ _ 

_2.8 _________________________________ • _______ _ 
L2 _______ • _______________________ • _. _______ _ 

Source: Adapted from Enltrprf .. cmcf 80dGl PrOfTUI, NltIoDal bdustrlal Contarenee Board, New 
York, 1939, p. 28. 

EXBlBIT No. 243&-C 

(Ohart based on following stat1stIcaJ. data appeen oppadte) 

E,timaua /abor jorce oj u.. juJUrB in the Uniled SIaIu, 1940-1980 

IPo_. _ID .housaD<II1 

New Entrantl 10 Matured Wort:lng Older Worklnl Totab,.,.. Labor Force. aJ- Population. 26-M Popnlatlo.u, 46-M .. ,.... ....... ,.... ,.... 
Yeer 

NIIlI1- .zt. %01 N .... ~. ~: NIIlI1' ~. ~: Num· % 
ber total her her her .... 

1-----
llNO _____________ 

1,032 ---0:0- 18.1 ...... -ii-ij- .to lli,530 -iar 32.1 47,400 -io:r 19M _____________ 
7,1561 I ... 27 .... 62.. 17,680 .... ...... 19f1O _____________ 
8,919 -&6 .... 27.302 •• f Ill. f 19,9411 13.li .... ",170 ao . uno _____________ 7,031 I .• IU ".006 -u .... ... .... IU to .• ... 111 aD 1980 _____________ 
~633 -6.1 12.0 " .... -1.6 ... 1 23,128 I.' <I.. ... "" -.. IV80 over 1940 ___ -... -18.1 ------ 1,200 ... ------ 1,'" .... ------ 1.7011 IU 

-... 01 
Iotal 

~~ 
(work-
lDIi 
--.... ... . .... .... 

32.1 
--------

Bource: Based OD~' aM Sodal Pr .... NatfonallDdUltl'lal Conference Board, New York, 
1939, p. 34. 
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ESTIMATED LABOR FORCE OF THE FUTURE 
UNITED STATES, 1940-1980 
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ExmBIT No. 2438-D 

GAINFULLY EMPLOYED IN THE UNITED STATES 
1870-1940 

FUNCTioNAL GROUPS AS PERCENTAGES 
OF GAINFULLY EMPLOYED 

__ M.o..,._ .. __ .'--. ... _I __ ............ IIlc.., ...... 
e-r.-....~ ~ __ IL"""'-... __ -.Il.._ """""'-"IMO. 
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EXlIllIrr No. 243&-E 
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UNITED STATES, 1870-1940 
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EXHIBIT No. 243&-F 

NUMBER OF WORKERS GAINFULLY EMPLOYEC 
BY OCCUPATIONAL GROUPS 

UNITED STATES, 1870-1940 
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DISTRIBUTION OF GAINFULLY EMPLOYED 
BY OCCUPATIONAL CATEGORIES 
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INCREASE IN POPULATION AND IN GAINFUL EMPLOYMENT 
1940 OVER 1870 BY OCCUPATION 
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GAINFULLY EMPLOYED WORKERS IN THE UNITED STATES 
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GAINFULLY EMPLOYED WORKERS IN THE UNITED STATES 
BY OCCUPATIONAL GROUPS 
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GAINFULLY EMPLOYED WORKERS IN THE UNITED STATES 
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GAINFULLY EMPLOYED WORKERS IN THE UNITED STATES 
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EXHIBIT No. 2439 

(Submitted by the Tempor&r}' Natlonal EoonomJo Committee Study Bta1IJ 

CAPITAr.,..SAVINGS INNOVATIONS 

The number of capital-savinga innovations recently perfected is legion. A few 
examples will suffice, taken for the most part from & study of David Weintraub 
entitled "Effects of Current and Prospective Technological Develo~meDtB upon 
Capital Formation." American Economic Review, Vol. XIX, No. 1, March 1939. 
The superior performance of modem steam hammers widely used for drop forging 
is such, that although the price of a current model is about the same as that of a 
1905 model, a decline of more than 55 per cent has been brought about in the 
in vestment per unit of work aocomplished. 

In numerous ways large capacity equipment tends to operate at lesa cost per 
unit of capacity than small. A steam electric generating station operates at a 
cost from $135 to $150 per kilowatt for capacities of 2,000 kilowatts and only $92 
to $11510r 200,000 kilowatts. Likewise in Diesel plants the investment per unit 
of capacity declines from $230 for 100 kilowatts of capacity of $106 for one of 
10,000 kilowatts. Larger machinery usually requires smaller amounts of fuel 
and also of labor per unit of capacity or of output. Installation costs are likewise 
lower as is the amount of floor space required per unit of capacity. 

Moreover, industrial measuring, recording and controlling devices bring about 
uniformity of operation and help to minimize the wear on machinery. In one 
test case, boilers under ha.nd control had to be rebricked every three months 
while with instrument control no rebricking was required even once a year. 
" Furthermore, the "topping" technique in which exhaust steam from high prea

sqre, high temperature turbines is utilized by being discharged into the steam 
headers of lower-pressure unite, tends to increase the capacity of existing stations 
from 40 to 90 per cent without an inorease in fuel requirements and without 
corresponding additions" to" plant and equipment, a fact sometimes ignored by 
those who state the capital investment needs of utilities. In the period from 
January 1936 to May 1937 topping units represented more than 75 per cent of 
the total turbine capacity installed in central stations using pressures of 1000 
pounds or more. 

Through chromium plating the life of various tools and parts has been extended 
from 3 to 20 times. By the use of tungsten carbide, carboloy tools have. been 
formed which operate in some CBBes 300 to 400 times as efficiently aa the old steel 
to01s. On a brass-plug job the number of finished pieces produced by o1d tools 
was 200, through the Bubstitution of carboloy tools this W88 increaaed to 15,000. 
Welding has been substituted for casting, roller bearings for o1d type friction 
bearings which has meant increased speed of operation, greater durability of 
machinery and reduction in total power requirements in recently installed ma
chinery. Similarly, improvements in paints, varnishes, and lacquers, as well 88 
erosion-resistant steel alloys and plated steels have meant huge savings on inven
tories and storage space for the automobile manufacturer in addition to lowering 
the drying time from 26 days to a few hours. 

The improvement in the mineral industries due to the Use of recent chemical 
concentration and flotation processes has been one of the most remarkable achieve
ments of the last 10 years. Also noteworthy have been the mechanization of 
conveying operations and of the handling of bulk materials. 

The story of the savings of fuel is also familiar. By the use of devices for 
retrieving the heat formerly lost in stack gases or hot products and using it for 
pre-heating raw materials and air for combustion or for generating steam; by 
reductions in heat and power requirements through adoption of speedier and more 
continuous methods of manufacturej by the prevention of heat losses through 
insulation, seals against cold-air leakagej by improved techniques for more"effi
cient transfer of beat and power; and, in particular, by more exact controls 
through recording instruments, great fuel economies have been achieved. on the 
railroads and by public utility stations and elsewhere. 

Similarly in the rayon industry in the "thirties" costs of production have been 
cut about 50 per cent, most of the decrease in costs being due to refinements of 
detail in processing and spinning machinery, improvements in precipitating bath 
compOSitIon and in washing procedure, and the use of more uniform and purer 
materials. Even in the telephone industry, which has always been regarded 88 
the classic example of an industry subject to diminishing returns where fixed 
capital requirements grew faater than increases in the number of telephones 
installed, recent and current technical changes such 88 the introduction of carrier 
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current systems or of the coaxial cable are increasing the oapacity of the telephone 
plant with less than a proportional increase in fixed capital investment. 

In the report of President Hoover's Committee on Recent Economio Changes 
in the United States, Volume 1, a table is given, excerpts from which (Exhibit 
No. 2438-A) show in dollars and cents the substantial savings and increases in 
output which were made possible by the utilization of new types of apparatus, 
standard conveyers, hoists, truotractors, locomotive cranes, gravity chutes and 
the like. Processes have been made continuous with the result that savingB are 
secured in floor space, in inventories, in storage room, in machinery and auxiliary 
e~uipment, and in oosts of maintenance and repairs while wastes have been 
ehmmsted, spoilage reduced, and the whole process considerably speeded up. 

EXHIBIT No. 243!}-A 

[Excarpts from Volume I, First EdltlOD (1920) or "Recent Economi.c Changes in the U~ted States"] 

[Report olthe Oommittee on Recent ECODOmlO Ohanges of the ~fdent's Oonference OD Unemployment. 
Pp.l~l6] 

1 Mmtrial proces3e8 

Prooess supplanted 

am...,.. 
RefinIng edible oDs. ______ Old pfOCll'lSSJ.ng tanks. __ _ 
Eliminating corrosion in .. ___ • _____________ .••..•. 

water c:ireuJ.ating sys-
iem3 by use Of sodium 
chromate. Recovering bor8.lL _____________ • ________ • __ •• __ • ___ _ 

BLJ:C'1'BlCAL 

J"illlM8Dt material for Using base metals In 
radio tubes. place of platinum for 

oxldeooated filaments. 
Automatic aro welding.... Band welding •••..•••• __ 

IQ ... ..,." 

Eliminates Pres!I cloths 
and a bout two-thirds 
tabor. 

COOling of hot sub
stancaa by lIquids. 

UtUlzatlon of powdered Stoker ftrlng ____ ._. ____ _ 
0011. 

IIItT.u.LVBOICAL 

Leaching prooess ___ •• ___ .......... __ • _____________ _ 

Oentrlfugal cast pipe Sand~t pro08Sl._ .. __ ._ 
manufacture. 

Electrlo-therm1o smeltlng. _.! __ ............ ___ ... __ _ 

Savings 

W cost of old pro08ll!L._ 
$2.5,000 per yr. in repair 

bills $75,000 due to 
elimloation of lost 
time in plant. 

Present produetion costa 
Bre less than 10 per
cent of those of 1919. 

Annual saving of about 
$3,000,000. 

Annual saving about 
$60,000. 

Company 

American LInseed. Co. 
Midweat RefIn1nr Co. 

American Potash &: 
Chemical Corpora-
tiOD. 

W8!ltlnghoua6 Electric 
&. Manufaoturing 00. 

Oadmao Motor Oar 00. 

Four cents per bUshel of AmerIcan LInseed Co, 
linseed crushed. 

IDaW6terguplant,fueJ Dry Quenching Equip-
saving of 2.3 pounds ment Corporation. 
per 1,000 cubic feet 
gas made. 

Operating efHelency 8 to CombmtioD Engin86l" 
8 percent higher than lng Corporation. 
for stoker firing. 

Recovery of approxi
mately 20,000,000 
pounds copper per 
year, previously 
wasted. 

Reduction orequJpment 
and tabor. Great sav
tngs In time. 

Reduced selling price of 
reno-vanadium about 
25 percent. 

Oalumet &: Heela OOD
solldated Oopper 00. 

United States Out INn 
Pipe &. Foundry 00. 

Vanadium Corporation 
of America. 

Cractlnr of heavy peb'O- Old pressure dtstlUation Reduction of fuel oon· 
leum bydro-oarbons. type or apparatus. sumptlon about 80 

Kan!IU Olt, TestIDg 
Laboratory. 

DrUllng lotl1 on holes ..... 

Utllldll& diamond tools ... 

RODghlng outJorging bJl· 
lets. 

Ant weldlng. ___ • __ .... __ • 

Rep!_ m.tbod _. 
:a~~lndle borisontal nos. 

Old method of boring 
and reamlng hot. 
with steel tools. 

Old swaRiwt or tullarlng 
mothod. -

Rivetlnz •• __ • __ • __ •• __ .. 

percent. 

se.OOOperyear~ •• _____ •• CadDlae Motor Car Co. 

Annual saving about Oadlllao Motor Car Co. 
$Ui,OOO. 

AnnU81 saving about 
$20,000. 

Economies effected In 
time and tabor. 

Oadlllac Motor Car 00. 

Nowpon N.", Bb!p' 
building '" Dry Dock 00. . 
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IndU81rial pr ..... _COntinued 

Proceoo P'roceII!IIUPPlaDted .a_ OompanJ 

8".DB 

Automatic tu.bemoldfng~_ .. ------------------------ Manufaeturlnc oost8 re- }"ilk Rubber Co • 
dnced about to per.. 
cent and. quality Jm-

Development of age re-
proved. 

B. 1'. Ooodrlcb Co. ------ --_ .... -----------_. EStfmaHd laW. to - conso.men • boa I: 
$50.000.000 per annODl. 

JIl8CELUnoua ......... 
BUmlnatfOD of (ftZfng. ___ ReplsceR PfOOIIS of dry I'uel aavlDp from 75 to Homer t.ugbUn Obina 

po ....... .. ......... Co. 

EXBIBIT No. 2439-.-B 

Fifty typical imla/lalitma of malmal-handling .quip""'" 

Material or product 
handled 

A.UT01l0BD.U dB 
-'.0C&S80BD8 

Eqalpmenl: used Planl SavIDII and Improve...... 
Cylinder blocb.. _________ StaDdard ODDVeyoJ'l. ____ Nash Motor CO _________ •• 800 per year. 
Ann.llng potlo ___ • ______ TJer-lHt truc:b __________ New Departure KII. $10.soo peI' pu'. 

Co. 
BllILDDlO 1rU.ftBUL 

Sand ud gravel. _________ Portable CODV8y(Il' and 
loader. 

Lambar OD tntIen _4 Tru.ctn.ctor _____________ M. B. FarriD Lumber 
.... _..... Co. 

BuOdID& materlal _________ LooomoUft cnoe ______ _ 

Lamber _0 ___________ 0____ Looomotlve 01'&116 ______ _ 

Crushed I&one____________ Belt OOD'"'YOI' __________ _ 

J'OOD Sugar _____________________ Automatic paek:lng aud 
handling .. _I. 

Ooa18Zld uhes .•.••.••.•.• BUCket CODV6JOf ____ • __ _ 

DwIrh' P. Bob ..... 
Co. 

St. Helena Dook 4: Ter· 
mlnalCo. 

Leatbem D. 8milb 
Stone 00. 

AmerloaD _ JIo. 
....... CO. 

OecngelO ..... B ....... 
Co. 

Coal •••••••••••••••••••••• CO.veyor ........................ Dah7 Co •••••• 
Suprpacted ID ClIrltoDI_ •• CoDV8TOlI _________ • __ ._ NatlonalSnpr BeIDInI 

Co. 
Oandy In bcwls and .... 

10 .. . 
M ........................ . 

I'OUlfDBY 

Oupola obarpl __ . __ •• _. __ 
0 .. 1 ..................... . 
M ........................ . 0_ ................. . Holst __________________ _ 

Belt ODD'"7Ol8 _________ _ 
B ~ ___ ._. ___ _ 

Trucforacltorl ___________ _ 

SamD88t Ohoeo1a&e 00 __ 

l!wIft .. Co •••••••••••••• 

Davls 11 Tbomu 00 __ ._ 
X ..... Wheel Co ••••••• 
Soot6slde Malleable 

Ou&1Dga Co. .... _ .... _KIr. 
Co. 

.. t1:~~~ 
bonel eliminated; 70 
pAnl8Dt retum OD in
vestment. 

I18.OOOlDm_ 

,",,000 ....... 

Doabla_. 

One-bait of Jabor. 

Equlpmeot baDdIeI 
:11.000 10 .. or eoal par 
76U' at 0 oents per toD 
lDcJudlng maintenmoe 
and repair cbarges. 

10.98 per too; $2.«Q per ...... .............. .. ........... . .. ......... ,.., ... ., 
I:..u..t~ ... ...... 

....... 
$10,000 per,..-. 
ID.5OO par,..... 
.AmnIal .'9'Inp IT dmeI 

cod of eqalp.uum.C. 
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Fijly lypU:ol i ... taUalionl 0' material-handling equipment-Continued 

Materlal or product 
handled 

IROM JlQ) 8ftKL 

P .... 

Iron aDd steeL. ___________ 2 kuctractors... __________ American Radiator Co._ 

Steel, maoblntr'J'.!orginga. 21oaom.otlve cran. ______ B. W. BUsII CO. ____ • ___ _ 

Iron and I&eel..____________ 16-ton looomotlve crane. 

RaflI .• _. __ • ___ • ____ • __ .__ Locomotive araD8. _____ _ 
Steel (OD buaJea) ________ Truo&lacJkIr. ___________ . 

Delaware River steel 
Co. 

McK{'DD8 Process 00 __ _ 
Rltv-Conley Mtg. 00. __ 

Iron and deelllCl'8p _______ Looomotlve crane. ______ Bonk6ll-0alamba Iron 
and Metal 00 • 

.... 'DIII. 

IU.ClllNlIBY 

Bhlpplq _._. ___________ OravitJ' chute. __________ General EleetrloBloom-
Bold DIan •• Outtna and foondrJ t tnlotraoton ad trafI.. Bolt !.:fig. Ob. _________ _ 

auppllea. en. MaWriala.._. ______________ 8 annel __________ • ______ Rellanoe Electrio It En-
_Co. 

XftAJ. WOBImIO 

MaterlalL._______________ Complete conveyor IJI" Beldan Mfg. 00. _______ _ 
tom. MaterIalII __ • __ • __ ._._. __ ._ 2 truotraotora.. ••. o. __ ___ _ BulIard Machine &: TOol 

Co. 
AllmnbllnaBtoveL. _______ OonY9JOl'_______________ Detroit Vapor Stove 00. 

Materlall _________________ RoDerandbeJtoonV87OJ' Hobart Broa. 00 _______ _ 

DJ. __ . ___________________ Tler-llft truck ___________ IrelaDd dr Mattbewa 

MeterIals and produot. __ • 
Materiall ________________ _ 

0001, _ ..... and ...... 
Matarlall ________________ _ . ...,. Paper _______________ • ____ _ 

Paper ______ • _____________ • 

Paper iD roUa to cu.tuna; 
machines. 

Paper an<\,.paper stook_wo. 

'l'I:ITILU 

3 elevating conveyors. __ _ 
Overhead oarry1nJ: sn

!em. Locomo-tlve anD8 ______ _ 

Drop Forging Co. 
Tin D...,._ Co. ..... United. Metal 00. ______ _ 

United Statal Metata 
ReflnJng Co. Btatlonary roller con- Walwortb 00 ____ • _____ _ 

TeYon and contalnan . 

Skids Car loadln& bo% ..... 
ElectrIo botst.. .. _ .. _____ _ 

• hols ................... .. 

Naued woodeD skids for 
oh' ...... 

Champion Coated _ 
Co. Paper M .. _ 
Co .• 1Do. 

Patenon ParcbmeD.t 
Pa~Co. 

West Vltglnta Paper 
and Pulp 00. 

Mat.erlab ___ • _____________ Oompl&te connJ'Ol' Q'I- lacbon Mllls. ________ .. 
tom IormIIL 

Raw cotton ______________ • PneumatlooonnJ'Ol' ____ MIIatead M:ta:. Co ______ _ 

............., .. 

Savings and bnprove
m .... 

.... 000 ........ " .... perioD 
Equipment pay! rorltself 

each ,ear. 
$10,800 per year. 

Donbles produCJt:lon. 
$2.960 per year; _vel 

$8.000 ID. mcreased. pr0-
duction; labor turn
over reduced: pays for 
itself in about Sf, days. 

130,000 10 $<0,000 per year 
big saving ID. time. 

'"1000 par ..... oadlng 01 cars. 
$l3,800 par ...... 

ID,am per year. 

rapid 

Yearl,. proftt SlUM on. 
Investment of $Ut.Oll. 

$10.600 per year. 

Inoreeses produotlon; 
saves &0 percent of 
apace. 

OUt produCJt:lon cost 26 
. par ..... 
132,000 par year. 

$f,MOO per year. 
$7,600 per)'8ll'. 

Incnased produatioD. 100 
...... D •• 
~.ooo per;rear. 

Rednctlon In labor 03 
percent • 

lricreued production an 
one proo8SS se peroe:n;t. 

",lOO per:rear. 
ReduCJt:lon in ahlppinl' 

material cost 77 per
cent: reduotlon to lBbor 
in handling shipments. 
80 pe.roent. 

$18,250 per year; SDoce:sa
ruI material control 
and Improvement ID. 
machine operatlou. 

11.600 par)'8&l' • 

Lumber and materlals. ___ Mlaoellaneoua bancll.J.q: Amtrloan Beatln& CO .. __ Reduced handllllg calt 
equipment. per man·hour from 17 

to 0 oenta; annoal 
.v1u2. $)s.oOO; addl
tIonar .vlnz over 
handling tmpronmenl; 
about "000 per J'!IBI'. 
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Fifty typical i ... t.UG' ..... of. material-h.rullifl// .quip ..... I-Continued 

:Materia! or product 
handled Equipment used PIaDt Savings and Improve-

ments 

'rBxm.D--COntinued 
Materla18. ____ • ___________ Conveyor system lar B. T. Babbltt 00 ______ Unloading oosts SO.02 per 

8Dthe plant. box tor metal cans; 
$0.02 per drum lor 
caustio sode; 10.04 per 

- dmm tor llna; $0.50 C thousand lot ftber 
tea; ,1':J: thou-

sand for 'It' boxqi 
shipping coet 10.0076 

Flaueed from ship to Conveyor and e1evatlng Bl.sbee Lin8eed CO_A_AA. 
per package. 

storage to mill. symem. 
$16.(0) per year. 

Olay •••• ". ""." " •••••• 
Tructractor. ____________ Champion Porcolaln 18,4IlOper...,. 

00. 
Materials and products ___ Complete system of E. R. SquJbb Co ________ Elimination 01' IlIlIl8OBS-

conveyors, e1evatora IIII"Y travel of material 
lUt trocks. spiral in PI"OCBII and flIl1shed 
chutes, and gravity prodo~. 
de'-. 

Oable Address 
"COOOMBS" 

Telepb ..... 

,~XlIIBlT No. 2439-C 
CUJfTOX DAVIDBOJIt'. lB. 

Bowling Green 9-4000 
DJgby ..... 2836 

WILLlAM H. COMBS & CO. 

Ml!IMBIIRS 0:1' NBW YORl[ STOCK. IIXCBANOE 

61 Broadway New York, 
THB M YTS O! A. PBO:rITLIISS PROSPERITY 

By C1inton Davidson, Jr. 

EC"onomilr 

It is commonly believed that under the New Deal profits are subnormal even 
when production rises to a normal level. andle&ra of good business activity like 
1936, 1937, 1939 and 80 far in 1940 are calle periods of "profitless prosperity". 

As a consequence af this belief many investors are deterred from making invest
ments in stocks when the busine88 outlook is good, many economists are frequently 
too pessimistic in their business forecasts, and serious mistakes are made from 
attaching too much importance to poJitical developments in appraising the ,kort 

. term outlook. For example. many people have recently ignored the unfavorable 
eleJDt?lts in the buainess picture today and have been buying stocks solely on the 
expectation tha.t Roosevelt will not be reelected, that profit margins will Improve 
under a Republican administration, and that business will boom B8 a result of 
J.arge investment in plant and equipment induced by the higher profit margins. 

Since 80 much emphasis is being placed by many economists and in~tment 
oounsellors on the subjeot of profit margins in the manufacturing industry as 
af/ectod by politica in making their forecasts for 1941, this subject should be 
exami<led thorou~bly. 

Profits are beheved to be subnormal in relation to business activity becaua.e 
wage rates per hour have been rising while finished goods prices have declined. 
Noto in line (4) on the Exhibit that wage rates per hour roso from 56t in 1925 to 
72t per hour in 1939, while the index of prices shown in line (5) fell from 100 to 80. 
This is cited 88 evidence that labor is getting more and the entrepreneur less out 
of the total value of production. Investment in plant and equipment is believed 
to be stagnant because new capital seourity issues have diminished. For the 
ressons to be explained in a moment, I believe both of these commonly held 
beliefs are incorrect. 

In the first place, w,age rates per hour are not indicative of labor costs because 
th~y are modified by ohanges ~,labor productivity. It is the tabor oost per unit 
of output that is important. AB shown in line (4) OD. the Exhibit, wage rates 1'088 
from 52.4~ &n hour in 1921 to 59t in 1929, but the worker ..... paid 12% more in 
1929 beclrouse he oould produce with an hour'slabor about 30% more than he could 
in 1921'. The manufaoturer coIltlOquently had lower labor costs in 1929 in spite 
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of higher wage rates per hour. If wage rates are considered as identical with labol 
oasts, such coats, adjusted Cor price changes, have been rising steadily during the 
last 150 years, as wage rates have continuously risen iD line with increasing labol 
productivity. 

While some economists are aware that labol costs per unit of output have 
declined during the last ten years because of inoreased effioie0i:' they argue that 
finished goods prices have declined. e ien more, and accordin y labor costs 'per 
dollar of output have risen. In fact, the national industri conference board 
publishes an index of labol costs per dollar of output, and & stock exchange firm 
recently used. this index in • "market letter" to demoDstrate that high Jabol costs 
have wiped out the manufacturera profit. The fallacy of this argument is that 
it overlooks the simultaneous decline in raw material costs. 

U this firm had made a similar analysis in 1929, it would have noticed that 
finished good~ri ... were 27.5% below 1919 whiJelabor eoots per unit of output 
were only 20% lower. Following this reasoning, it would have stated that labor 
costs were eating into profits, and that because of subnormal profits new invest
ment in plant and equipment must be very smaJl. or course, profits in 1929 were 
high because raw material costs had declined more than finished goods prices. 

'How can we find a true measure of labor costs that takes into conside'l'atioD 
changes in labor productivi';1;y and the spread between finished goods prices and 
raw material costs? tt is necessary to oonsider these factors, if we wish to deter
mine whether labor costs a-re squeezing profits or not. For profits are affected 
not by wage rates per hour alone but all!o by the amount of flOOds that eao be 
turned out with one hour'slabor and by the spread between finished goods prices 
and raw material costs. 

To find a measure of labor eosts that include, these important factore, the first 
step is to subtract raw material costs from the value of manufactured products, 
which gives us a ~ profit called the "value added by manufacture". This is 
done in the Biennia.l Census of Manufactures, and the i'esu1t is shown in line (1) 
of the Exhibit. The next ste!' is to tske all wages paid in manufaeturing, which 
also appears in the Biennial Census of Manufactures and is shown in line (2). 
In calculating his expected profits the manufaeturer is interested in the proportion 
of wages paid to the value added by manufac.ture or grOBS profit. This proportion 
is shown in line (3) in the Exhbilt as a percentage. When this percentas.e rises, 
labor increases its share of gross income and profits are squeezed. When It falls, 
profits comprise a l.ger share of gross revenues. 

Before commenting on these figures, I must point out that the (Cvalue added by 
manufacture" for 1939 has not yet been reported and &ccordin.gly had to be 
extrapolated with the aid of those p'roduction statistics available and cer.tain 
wholesale commodi~y prioe index~. Wages were extrapolated by the Bureau of 
!.abor Ststistics. The figures for 1940 are extrapolated on the basis of the lut 
few months when industrial production was about the same as the 1929 average. 

Note in line (3) on the Es:hibit that the percen,t of labor costs to "value added" 
declined about 8 points from 1921 to 1929, in spite of the faet that. wage rates 
per hour, shown in line (4), rose 12%. and finished goods prices, shown in line (5), 
declined 9%. This was due to tha increasing productIvity of labor. In 1935 
under Rooaeve1t the percent of wages to "value added" was slightly lower than 
in 1925 under Coolidge, although wage rat .. per hour had risen 7% and finished 
goods prices had fallen 18% in the ten year period. Of course, this isn't Mr. 
Roosevelt's doing; th, credit is due to the manufacturer who increased his efficiency 
enough to permit this rise in real wage rates. 

In 1937, despite the activities of the C. I. 0., the proportion of wages to value 
added W88 39.3%, roughly the same as in 1925. I believe the estimate of 39.2% 
for 1939 errs on the higb side, and we will be able to check tbis a year from now 
when the Census of Manufactures for 1939 is available. During the last few 
months labor costa have been lower than for any year in the 1920's except 1929. 
This is due to the fact that labor efficiency increases as production rises nearer 
to capacity. 

Labor costa are not the only factor to be considered, however, in calculating 
profit margins. Changes in "overhead" prpduction costs such as taxes, interest 
and depreciation must also be considered. We all know that corporation taxes 
have risen under the New Deal, but higher taxes have been offset by lower interest 
rates and lower depreciation charges per unit of output when production is at the 
current high level. While we aJl agree that overhead oosts are relatively inflexible, 
and therefore on a per unit of output basis val'y inversely with the level of produQ-o 
tion, the statement that depreciation charges today with the same volume of out.. 
put do not need to be BO large as in 1929 doee require explanation. 

124491--41--pt.3~71 
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But first let UB make a rough check on the statement that these offsetting cost 
declines have made manufacturing as profitable today under the New Deal as in 
years of comparable business activity in the 1920's by referring to manufacturing 
corporations income tax returns. Tbe Statistics of Income for all manufacturing 
corporations are analy.ed in line. (7), (8), (9) and (10) in the Exhibit. Th ... 
figures have been computed by the National City Bank and appeared in their 
monthly bulletin of November 1939. Line (7) .hows that gro .. revenues in 1937 
were slightly below 1927. If allowance were made for price changes, they would 
be about $4 Billion higher. The two years are particularly comparable because 
production and prices were declining throughout the year in both cases, aDd profits 
were somewhat reduced by inventory losses. AB shown in line (9) J the per cent 
of net profits after taxes to gross revenues was about 4 % in both years. 

The chief difference between the two years ia that less capital waa needed for 
the same volume of sal .. in 1937 than in 1929 .0 that net worth was about $8 
Billion lower. As a result of this greater turnover of capital1 the per cent earned 
on net worth, shown in line (to), was 8% in 1937 against 6.u% in 1927. This f. 
very important because the manufacturer looks at the per cent earned on net worth 
in determining whether a. new investment in capital equipment is likely to be 
profitable enough to warrant the trouble he takes. 

The reason why net worth is lower today than 10 years ago also explains why 
depreciation charges do not need to be as high, and why new capital security ieauee: 
have apparently been subnormal. The reason is found in the increasing produ~ 
tivity of modern machinery. 

While it is impossible to make an overall estimate of capital equipment produc<
tivity like our estimate of labor productivity, we can draw conclusions from 
individual industries in which such an analysis can be made. 

The cotton textile industry, one of the largest and most important of our manu
facturing industries, affords an excellent opportunity for capital equipment 
productivity analysis. Capital equipment in this industry is measured by 
spindles and looms inJ'lace. The number of spindles in place in 1937 was 19% 
lees than in 1929, an average active spindles during the year were 21 % le88. 
But with I ... equipment cloth production was 12% higher in 1937 than in 1929. 
Each active .pindle produced 392 .quare yards of cloth in 1937 against only 276 
square yards per spmdle in 1929. This was not due to more work shifts, for 
spindle hours run in 1937 were 4.4% below 1929. Cloth production per .pindle 
hour run in 1937 was 17% higher than in 1929. Thie is & true measure of capital 
equipment productivity. Looms in place in 1937 were 28% leas than in 1929, 
and average active looms were 26% less. In 1939 the number of spindles in place 
and average active spindles declined further to a new low but cloth production 
was 10% above 1929 and cloth produced per active spindle was 410 square yards, 
which wae 49% above 1929. . 

It ia interesting to note, incidentally, that new spindles installed in 1939 were 
349,416, an increase of 9% over 1929, which indicates plenty of incentive to invest. 
Here then is an industry which has discarded more capital equipment each year 
than has been replaced with new eqUipment but can still produce more now than 
in 1929 when 27 % more equipment was being used. Thus, the total capitaJ 
invested in the industry has declined as the result of retirements from depreciation 
without any decline in actual productive capacity. 

Capital .guipmenl produclioi/y in I". coli"" lmiZ. indUltl"l/ 

.... .933 '93' .... 
1. Bpindlos in plaoe (000)-___________________ • ________ .. _______ 

84,'JIfT 31,442 '11,100 26,987 2. Av: Active Bplndlell (000) ______________________________ ...... ".873 ... "'" ..... , 8. ~lDd lIS bours run (000,000) __________ .. __________ •• ________ 09.000 ...... 96,591 ...... 
•• oth Productlon (000,000 ~yrh.)--------.-.-----------.-- 8,'" 1,: 9,"8 19{ ill 11. Oloth Production Per SpiD. ___________________ ._. ____ .... 238 34' e. Cloth Production Par Averrr: Active Splndle... _________ • __ .,. ". .92 1.10 
7. Cloth Production Per S~iD.d hour run ___ • ________________ .... • "1 .... I .... 
8. Indez of Cloth Product n Per Spindle Boor ___ • ___ .. _. _____ 100 108 117 117 
O. New Spindles Installed (Inolu41lig replaoeuum.ta) .. _________ 

32>, "" ....... 772, .,.. .... ... 
~: I::: ~cW~=!::::::::::::::::::::::::::::::::::::::: ..... .--------- ..... 

~--.... ---
1110.9 ._-----_.- ..... 

I BJtlmated OD basil of IPlndla bourI run. 
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The American Woolen Company states in its report for 1939 that it has only 

about half as much plant and equipment today as in 1924 but neverthel ... has 
the actual capacity to turn out the same amount of goods. 

The eleotrio light 4:: power industry has also increased its actual capacity more 
than its investment in fixed capital. While the gross book value of fixed capital 
inoreased only 16% from 1929 to 1939, generating capacity increased 27% and 
energy outp,ut inoreased 36%. ' ., 

The caPItal investment of the steel industry declined 18% from 1929 to 1939, 
but ingot cap,acity increased 17%. The American Iron & t!tetd Instituta in its 
publication 4 Steel Facts" for March 1940 presents & study of capital equipment 
productivity in tbe steel induetry, from which I have taken the following quota
tions: 

"The design and operation of open hearth furnaces, whioh produoe about nine-
tenths of the total steel ingot output, have been greatly improved in recent years. 
These improvements account for most of the increase in steel capacity which has 
ocourred as 8 result of technological progress over the past ten years. 

"Effeot of these improvements upon output is shown by the production records 
of four representative open hearth furnaces in two periods of peak operation....,.....1929 
and 1939. An average increaae 01 31 per ocntin output is shOWll by records of 
the four furnaces.· 

"The average daily output of a typioall7()"ton furnaoe increased from 302 tons 
per day in 1929 to 395 tons in 1939, a rise of 31 per oent. A &mall .. furnace, 
rated at 110 tons per heat, produced 186 tons per day in the peak month of 1929 
and 265 tons, or 43 per oent more, iD the best month of la8t year. Similarly the 
average daily output of an 85-tons furnace rose 35 per cent, from 133 tons to 
179 tons, in the past decade. 

U Among the prinoipal reasons for the increase in productivity of open hearth 
furnaces are the increased use of steel scrap as a raw material, the redesign of 
furnaces to permit the charging of greater quantities of raw materials, and the 
introduction of improved auxiliary equipment.H 

, 

Two significant observations can be drawn from this capital equipment pro
ductivity analysis. (1) Depreciation charges per unit of production are substan
tially 10"'er when capital equipment is fully utilized today. than was the oaee 
in 1925-1929. For example, the annual depreciation at 10% on SI Million of 
machinery capable of producing $1 Million of goods in 1929 was $100,000 or 10; 
per dollar of produotion. If today $1 Million of machinery can turn out $1,290,000 
of goods, or 20% more, the annual depreciation is still $100,000, but this is at 
the rate of only 8.3St per dollar of production, a saving of 1.65% per unit of 
outl.'ut. (2) Actual capacity can be increased today by replacing fully depreciated 
eqUIpment with modern equipment without adding to the gross book value of the 
capital account, and no new securities need to be issued to finance this expansion 
of capacity. For example, using the illustration above, when the $1 Million of 
machinery bought in 1929 is fully depreciated on the books in 1939, it is discarded 
and $1 Million of new machinery is bought with the funds rep~ented by the 
depreciation reserve. Since the new machinery can produce 20% more than the 
old, productive capacity is increased 20% without the need of raising any cash 
by the sale of securities. 

This explains why capital expenditures by manufacturing corporations in the 
last 10 ye8.T8 have not entirely offset depreciation charges, while at the same time 
productive capacity has actually increased. New security issues, consequently, 
al"t' largely sold to raise funds for new industries such &8 airplane manufacturing 
and transport companies, and chemical companies. Another explanation for the 
apparently subnormal volume of new capital issues referred to by economists is 
that they include issues for real estate other than factories, for financial institutions 
and for holding companies that intend to purchase operating companies. New 
capital issues for manufacturing corporations alone have averaged a little less 
than SI Billion per year in recent years against around $1.5 Billion in the 1920'a. 
At no time have new capital security issues represented a significant proportion 
of actual expenditures for capital equipment. 

The proof of this statement is found in the statistics on expenditures for plant 
and equipment calculated by George Terborgh of the Federal Reserve Board, 
shown in line (11) in the Exhibit. In 1937 these expenditures in the mining and 
manufacturing industries were larger than in 1919, 1921, 1923, 1925, and 1927. 
If allowance is made for price changes, they were practically as large as in 1929. 

In 1939 suoh capital expenditures were alightly lower than in 1925 and 1927 
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in current prices, but when allowance is made for price changes were $3 Billion 
in 1925 pnces or about 10% abo"e 1925 and 1927 in physical volume. Since 
new capital security issues were substantially lower in 1 937 and 1939 than in 
the 1920's while capital expenditures were just 88 large, there is obviously DO 
correlation between the two. 

1ft condul'iOR, wage rates have yisen while 6nished goods prices have declined, 
not because of the activities of labor unions and the labor legislation of the New 
Deal, but rather because the use of modem machinery has increased labor pro
ductivity and capital equipment productivity enough to permit manufacturers 
to grant these wage increases without sacrificing any profits. Roosevelt can not 
claim the credit for wage rates today being 23% above 1929. The credit belon@B 
to the manufacturers who have increased the productivity of labor about ao~ 
during the last 10 years, which is only sligbtly Ieee than the increase from 1919 
to 1929. 

Thifo study also indicates that profits are good in the manufacturing industry 
whenever consumer demand for Its products is normal, and that investment in 
plant and equipment in this industry is not lagging. Thus, if the only effect of 
throwing out the New Deal in the coming election is to change its labor and tax 
l&m, our problems will not be solved and business is not likely to be stimulated 
by any large increase in capital outlays on the part of the manufacturing industry. 

The problems to be solved lie rather in the field of housing, commercial build
ing, durable consumer goods, foreign trade, and agricultural adjustment. In 
appraising the outlook for business activity and corporate profits in the future, 
it is accordingly preferable to consider the effects of political and other develop
ments on these fields of economic activity which are currently subnormal and 
in need of important stimulation. Even in the boom years 1929 and 1937 invest-
ments in plant and equipment in the manufacturing and mining industry absorbed 
only one--fifth of the nation's gross savings. Gross investments in other fields 
of economic activity normally absorb four-fifths of the nation's savings, and are 
four times as imE0rtant as investments in manufacturing and mining in stimu
lating the nation B purchasing power. In view of the fact that the manufacturing 
industry bas solved its problems and has done more than its share toward bringing 
about economic recovery J it seems to me that we will make better progress if 

r.olitlCianS and economists devote moro of their energy toward solving the prob
ema in these larger fields in whioh investment has been subnormal instead of 

spending most of their time in considering political policies in relation to the 
manufacturer. 
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Exhibit 

1919 1931 '"'' '929 1031 1033 '93' '93' 1939 , ... 
---------------1--------------------------

I! 
Val:ueAdded by MauuIacture (.MDlloD) ••• _ ••••• _ ........... t9,as9 28,865 17,303 21,630 2li,73i 20,0(26 
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16 Clotb Production Per Splndle Bour Run Iq. ydl.> ____ .. _____ ....... __ • _____________________ ... ____ ... ______ .. 
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HEXJlIBIT No. 2440" appear8 in text on p. 16239 

ExmBlT No. 2441 

(SubmIUed by 'be Temponry Nat1cma1 J:oonomlo Study StatI) 

Ind"" .. of Fixed Capital, Output and Employment In Selected Industries, 1919-38 
1 ....... -100] 

1019. _______________ 
1920 ______ 0. ___ .. __ 
](12'-. _____ .. ________ 
li22. _______________ 
1923. _______________ 
li24. _______________ 
192&. _ ._._. ________ 
lll:i& _______________ 
Ur.l1. _______________ 
1928. _________ • _____ 
IQ ...•.. __________ 1930. _______________ 
1831 _______________ • 
1932 ________________ 
11133 •• ______________ 1934 _______________ 
UI3!i. ____________ • __ 
1938. __ 60 ___________ 

1937 .• _. ____________ 
]('88 .... _. ______ M_M_M. 

1911 ____ • ___________ 
1920 ___________ 0 ____ 

lIt-n _______________ • 
1922 __ •• __ •••••••• _. 
1923_ •• ______ ._._ ••• 
JII'Jfo •• _______ • __ • ___ 
1925 __ • __ ._ •• ______ • 
1926_._. ________ • ___ 
10'l1 •• ___ • ________ .. 
1928 ________ •••• ___ • 
JII29._. ___ ._. _______ 
1930. _____ • ______ •• _ 
1931 ____ •• __ 0" __ • ___ 

1932. _. __________ • __ 
1938 _________ • ______ 
1934. __ • _____ M. _____ • 

lO3o/L __ • ____________ 
193&. __ • _______ • ____ 
IGS'1 __ • ___ • _________ 
1 ____ . _________ . __ 

I pp. 280. 2'10. 
I pp. 271.-s. 
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EXlDBlT No. 2442 

[Submitted by the 'DemporarJ' NatioDal EOOllomlc Committee Study BtafIJ 

EFFlIlCT8 01' TBlII RADIO TIILJDGBA.PB AND TJlLBPBONlD AND OB' RADIo BBOADCA.8'1'm, 

I. ON tTND'OBMl'l'Y AND DII'F'U810N 

Regional differences in cultures become less pronounced. 
The penetration of the musical and artistic city culture into villages and country. 
bolated regions are brought in contact with world events. 
Illiterates find a new world opened to them. . 

• Standardization of diction and discouragement of dialects. 

II. ON BIICBIIATION AND ENTERTAINMENT 

The manufacture of better phonograph music records encouraged. . 
Establishment of the melodramatic playlet with few ch&r&Cters and oontrll8ted 

voices. 
Greater appreciation of the international nature of music. 
Entertainment for invalidsJ blind, partly deaf, frontiersmen, etc. 
Interest in sports increasea, it is generally admitted 
Entertainment on trains, ships and automobiles. 

U1:. ON TRANSPORTATION 

Radio beams1 enabling avia.tors to remain on COUl'Be. 
Aid furnishea to ships in distress at sea. 
Brokerage offices on ships made possible. 
Receipt of communications en route by air paasengers. 
Communication between airplanes and ships. 
Ships directed for better handling of cargoes. 

IV. ON EDUCATION 

Broadoasting has aided adult education by talks on political, enonomic, health, 
and other questions. ' I 

V,, ON TB. DIBSBMINATION OJ'INFORMATION' 

Wider education of farmers on' agricultural methods, ·~~&r8Bi~. 
Prevention of 1088 in crops by broadoasting weather reports. 
Market reports of produce permitting better .&1es. 
Important telephone messages· between continents. > 

Small newspapers, an experiment yet, by facsimile transmission. . 
Transmission of photographic likenesses, letters, etc., especially overseas where 

wire is not yet applicable. 
Quicker detection of crime and oriminals, through police automobile patrols 

equipped with radio. 
VI. ON BBLIGION 

The urban type of sermon disseminated to rural regions. ' 
Services ~ible where minister cannot be BUpported. 
Invalids and others unable to attend church enabled to hear religious service. 

VII. ON INDUSTRY AND BUSINESS 

Better phono~aph reoording and reproducing now used. 
Lowering of cd.ble rates roHowed radio telegraph development. 
The business of the lyceum bureaus, etc'l suffered greatlY. 
EqUipment ooat of hotel and restauf8cnt moreased. 
A new form of advertising has been oreated,. 
Led to creation of new magazines. . 
An increase in the oonsumption of electricity. 
Provision of employment for 200,000 ~el'8()D8. 
Aid to power and traotion companies ID discovering leak!, through the &8Siatance 

of radio listeners. 
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vm. ON OCClJPATlONB 

A Dew employment for singen, vaudeville artiste, eta.. 
New oocupa1li.oDs: announcer, en~~ advertising salesman. 
Dance orchestras perhaps not in but given prominence. 

IX. ON GOVBRHIOINT AND POLITICS 

In government, a Dew regulatory function necessitated. 
Legal questions raiB!"i beginning with the right to the air. 
New specialDatioD in law; foorair law journals existing. 
Executive pressure on legislatures, through radio appeals. 
Rumon and propaganda OD nationalism have been spread. 
Constituencies are kept in touch with nominating conventions. 
Political campaigners reach larger audiences. 
High government offieers who broad .... t are said to appear to publio leas distant 

andmorsfami1iar. 
X. OH OTBBB INV8NTIOH8 

The vacuum tube, a radio invention, is used in many fields, B8 for leveling elavaton, 
automatic train controls, coDverting electric currents, applying the photo
electric cell, 88 hereinafter noted. A new science is being developed OD the 
vacuum tube. 

Television was stimulated by the radio. 
Developments in uee of the phonograph stimulated by radio. 
Amplifiers for radio and talking pictures improved. 
GeOphysical prospecting aided by the radio. 

XI. IIISCBLLAlfBOUS 

Morning exercises encouraged a bit. 
Irritation agaiDSt possible excesses of advertising. 
Development of fads of numerology and astrology encouraged. 
Wider celebration of anniversaries aids nationalism. 
Used in submarine detection. 
Home duties and isolation more pleasant. 
Creative outlet for youth in building sets. 

M.,.. D.t4il<d Bff_.-For instance, the item of the foregoing list, "Interest 
in sports increased, it is generally admitted", when analyzed in further detail 
shoWB fifteen further social effects, which are as follows: The Broadcasting et 
boxing matches and football games tends (1) to emphasize the big matches to the 
neglect of the amaller and local ones, (2) increasing even more the reputation of 
the star athletes. In the 088e of football (3) the big coaoh .. are glorified and (4) 
their salaries become augmented. (5) The attendanee at colleges speoializing in 
football whose football games are broad088t is increaaed. (6) Football l'ractioo 
in the springtime is thus ancouraged and (7) the recruiting of prospectIve star 
players for college enrollment is fostered. (8) The mnal.ler oolleges or the ones 
with higher scholastio requirements tend to be differentiated 88 & olass 'by oontrast. 
(9) Boxing matches with big gates have aocentuated trends in boxing promotion, 
notably the competition for large sums of money to the neglect of smaller matohes. 
(10) Broadcasting of sports has led to a greater advertising of the climate of 
Florida and California, and (11) no doubt has aided a little the promotion of these 
two regions. (12) Broadcasting of sports has led to the developing of a special 
skill in announcing the movements of athletes not at times easy to see, a .kill 
rather highly appreoiated. (13) Athletio and social clubs with loud .peak"", 
have become popularized somewhat on the aftemoons and eveningS-of the matchea. 
(14) The broad_ing of baaeball games is asid to have bolstered-the attendance, 
particularly by recapturing the intereet of former attendants. (15) Another 
eJl'ect it is said has been the reduction in some oases of the number of BportiDg 
extras of newspapers. 
- (Seleoted from "The Infiuenoe of Invention and Disoovery'~ by W. F. Ogbum. 
with the assistance of S. C. Gilfillan, Chapter III in Re"", .. ocial Tr....u i .. u.. 
U .. iIotl SIaI<I, ~oGrow-Hill Book Company, Inc., New York, 1933, pp. 163-157.) 

"ExHIBIT No. 2443" appears in text OD p. 16259 

"EXHIBIT No. 2444" appeara in text OD p. 16263 
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EXBmlT No. 2445 

(submJtted b7 &he Temporary Natloul EOOIlomto Oommlttee Sbldr Sta1!) 
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The article of Rufus S. Tucker, uReal wages of artisans in London 1729-1935" 
J oumal of tM Amorioa .. Stati.tical As.ociation, March '36), published after the 
present book was written, fully corroborates my assumption. Taking the year 
1900 as base with real wages in that yeer=100, Tucker givee for 1729-1739 an 
index of 67. (His index is very carefully oonstructed and takes into account the 
changee in habits of consumption.) This real wage (repreeented by 67 for 1729-
1739) 800n fell to 32.6 (1800) BB a consequence of rising prices, while money wages 
remained the same. Later on real wages rose again, but it was not before 1870-
1880, that they reached the level of 1729-1739, the next three decades brought 
an increase of about 50 per cent. (to 100 : 1900), but real wages decreased again 
during the war, but rose afterwards to 100 in 1927, and 112 (1935) with an accom
panying decrease in working hours. The opinion that wages were quadrupled 
during the nineteenth century, must be considerably modified when we realise 
the very low level of wages at the beginning of the century, i. e. during the bue 
year. 

Source: EmU Lederer. Ted,dcal Prf!V'UlIIM Utllmp~ InternattoD&l Labour Om., Studlee and 
Reporta. 8eriBII 0 (Bmp]oytt16D.t and t1nemp]oym6D.t) No. 22. Geneva, 11138, p. 48. 

EXBmlT No. 2446 

(From the_ orSoleDal e.moool 

Taa MBcllANlBY: 01' PB0T08YNTBlII81S AND NATIONAL OB WOBLJ) ECONOIIY 

A statement by Dr. O. L. Inman, Director of the C. F. Kettering Foundation 
for the Study of Chlorophyl and Photoeynthesis at Antioch College, YeJlow 
Springs, Ohio, prepared at the le.9uest of Watson Davis, Director of Science 
Service, for presentation to the Temporary National Economic Committee, 
April 8, 1940 

Ourch,iefsource of available power or energy is fundamentally the sun. This 
comea chiefly through heat, electric power derived from taking advantage of 
evaporation of water and ita condensation at hJgher levels or by use of water 
power, and tbrough the absorption of visibJe light energy by green plants. The 
use of coal, oil, gas, wood, etc. is drawing on the capital of by-gone days and this 
oapital will keep on diminishing. Note the struggle in Europe for stored hydro
carbon compounds. 

In my opinion we have two ways of approaching the solution of this long time 
power policy: (1\ to learn more about plant growth and to grow several hundred 
times the amount of vegetation we now.grow, transforming much of this to a 
more condensed charcoal from which gas, oil, etc. ma-y be made. Obviously, the 
Btudy of problems of plant growth is of vital importanoe. The uee of hydro
ponics as a technique, the developing of mutations by means of X-rays, ultra
violet light, radium, fast neutrons, or moleoules such as colchicine may in the 
future increase yields. Also, the application of further knowledge in the field 
of genetioa is surely of importance. For example, the rapid advance in the use of 
hybrid COl'D through the corn growing areas is now affecting economio principles. 
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The study of plant growth hormones which apparently control growing rates to a 
large extent is of much significance. _ (2) Another W&y is to solve the mechanism 
of how to fix with the tools we now have available, the carbon of carbon dioxide 
and the hydrogen of water into chemical compounds similar to methane or marsh 
gas and ga.soline, or, by the addition of oxygen, to get sugar, woods, or fate, and, 
by the further addition of nitrogen, to get proteins and 80 on to thousands of 
p088ible compounds or molecules with energy stored ready for our use. In order 
to learn as much as possible about this storing of radiant energy the greeD plant 
is being studied. It can do a large scale commercial job under many varying 
conditions of environment. The green plant is about the only place available to 
us where energy is not degraded or changed to a less available form. When we 
know more, the chances are that man will solve the problem and set up his method 
of storing radiant energy from the sun in some way that is not the exact duplicate 
of the green plant. It may, however, be more efficient. 

A recent review of studies of chlorophyll alone listed 400 papers covering the 
last six years. The number published on the whole problem of photosynthesis 
would be much greater than this. Rather than attempt to give you the names 
of all the chief research workers in this field, I shall list the laboratories where 
there are several staff members engaged in this work: 

1. The Carnegie Institution of W .. hington with Laboratories at Sianford Uni
versity, under the direction of Dr. H. A. Spoehr. 

2. The Bmithsonian Institution. Division of Radiation and Organisms, under 
tbe direction of Dr. Earl Johnston. 
. 3. The University .of Chicago Physics Department, under the direction of 
Dr. James Franck. . 

4. The University of Wisconsin, Madison, Wisconsin, under the direction of 
Dr. B. M. Duggar and Dr. Farrington Daniels. 

5. The University of Minnesota, Minneapolis, Minn. under the direction' of 
Dr. George O. Burr. .. 

6. At Antioch CoUege, YeUow Springs, Ohio, The Charl .. F. Kettering Founda
tiOD, under the direction of Ondess L. Inman. 

7. Recently a few men at Dr. E. O. Lawrence's Laboratories, University of 
California, Barkeley, California and at Mas.sacbusetts Institute ot Technology 
have begun work in this field. 

The a.bove list does not include approximately a hundred or more investiga.tors 
'who have contributed one or more papers in this field iD recent years. 

In Europe Dr. Bans Fiecher's Laboratories at MUnich, Germany, and Dr. 
A. Stoll at Basel, Switzerland, are probably the most active now. Then there 
are laboratories in RU88ia, Japan, England, France, and Italy, which do some 
work in this field. 

A rough estimate of the amount of money budgeted in 1940 for this work in 
the United States would be about $250,OO()-$300,OOO annually. In 1930 I 
should estimate about $150,000 W88 spent in this direction. If necessary, I 

.could give you the Dames of almost every individual engaged in.,this research, 
but I felt this was too detailed for your purposes. 

The eommittee might like to know lUst how large a problem. this is. The 
best estimates are that the energy reaching the earth from solar radiation each 
year is equivalent to that received from burning 4 X 1()11 tons of anthracite coal . 
. From this source we could draw plenty of available energy for all our needs. 

I helieve one thing should be clear and that is the problem of photosynthesis 
is mainly a upower problem" on a large scale. If and when the energy of the 
atom is tapped, part of the power problem might be solved. There is. however, 
still use for the green plant to furnish food in forms suitable for man and the 
animal kingdom, and there are literally thousands of compounds found in green 
plants which still Deed to be synthesized in the laboratory. It is perhaps true 
that we can eventually duplicate all these things, but it will probably be sevf'ral 
million years before we ean hope to duplicate most of the work of green plants. 
As far 88 energy is concerned a knowledge of the mechanism of fixing radiant 
enflrgy in hydrocarbon compounds would be good. Wben we have really solved 
this problem we may need to derive energy from water power to produce atomio 
1!ydrogen by decomposition of water or molecu1ar hydrogen and then reduce 
CO, to some (CH) .. (CHO)., (CHON)., (CHONPS). or other similar compound 
with suitable available energy in compact form. In this manner, tremendous 
power might become immediately available without re.qort to green plants. At 
the present time we are mostly in the theoretical stages of producing available 
energy by this latter means, but the stakee are 80 high that it is of clear cut im-
portance to unde~e such w~rk. . 
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Further than all this, while working 'OD all these problems by-products are 

showing up all along the line. For example, in trying to extract the green pigment 
chlorophyll from the plant in an unchanged condition the plants must be dried 
carefully. It is clear that this careful drying also preserves food values better 
and we nOw have dehydration applied to alfalfa for animal feeds. In other words 
better ways of preserving the food value found in fresh green plantR is a by-product. 
Also in trying to synthesize chlorophyll many Dew chemical compounds have been 
developed and some of them may prove valuable in medicine or industry. The 
use of radiation in photosynthesis studies gives us more knowledge of the effects 
of radiation on plant and animal growth and on chemical molecules used com
mercially in hundreds of ways. 

In final analysis man has been taking for granted that he can in some way keep 
on depending on deriving energy or power from our capital stores of coal, oil, 
and gas. If he waits until he no longer has these stores, he is likely to find it is 
a long time resca.rch program and he was several years too late in beginning his 
work. 

3/28/1940 

EXBIBIT No. 2447 

[From. the flIea or Science Serv:loe] 

ATOHlC POWER 

O. L. I"" .. ". 

A statement by Dr. M. A. Tuve, Department of Terrestrial Magnetism, Carnegie 
Institution of Washington, Washington, D. C., prepared at the request of 
Watson Davis, Director of Science Service, for presentation to the Temporary 
National Economic Committee, April 8, 1940 
Fifty years of research on the constitution of matter and the internal structure 

of the atom, supported and carried out for philosophical reasons quite unrelated 
to so-called practical objectives, has brought to light a great store of potential 
energy in every material body, tremendous in amount but until recently quite 
inacce8flible. This discovery was only one of many unexpected by-products of 
atomic research. Another illustration occurred a year and a half ago when a 
special "tfpe of artificial transmutation reaction (Uatom-smaehing") was dis
covered m uranium and thorium, a reaction evidently possible only with the 
heaviest atoms in the atomic table. This very specialized reaction, for the first 
time, gives promise of making atomic energy available for use in the form of 
heat. Recent experiments indicate that the straightforward technica.} problem 
of separating two varieties of uranium atoms, increasing the concentration of one 
variety from two-thirds of a per cent to 1-0 or 20 per cent, is a remaining difficulty 
to be surmounted. This type of reaction at best will tap only an infinitesimal 
fraction of the total atomic energy around us, but it shows that another un
expected development in the future might put at our disposal a lar~e amount of 
power derived from atomic energy. Two years ago "atomic power' of any kind 
seemed fantastic. Today it appeal"S that the only hope for tapping large amounts 
of atomic energy )iN in the possibility of discovering tn the future a mechanism 
for atomic annihilation. 

Atomic power from uranium gives us no promise at present of replacing coal 
and oil on a large scale, especiaUy because of the scarcity of high-grade uranium 
deposita. Nevertheless it might have great future importance in specialized 
applications on not too small a 8cale, because a ton of the active component of 
uranium evidently will yield 88 much energy as 2,000,000 tons of coal. Plenty 
of uranium exists, as it amounts to one part in a million of the Earth's crust, or 
an energy equivalent of forty pounds of coal for every ton of rock. This is 
possibly a large reserve of enefS1. for future use, but its wide dissemination means 
a very high cost to make it avaJlable. 

Perhaps the chief point to emphasize in this connection is the importance of 
lIupporting fundamental research programs which have no immediate practical 
objectives, 88 a part of our social organization. In a democracy like ours it is 
encourasring to see that IIUpport can be obtained for 10ng~range research, as 
exemplified by the National Cancer Institute and by some of the Sta.te Universities. 

. (Signed) M. A. TuvlI. 
M. A. Tuve. 
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EXlllBIT No. 2448 

fFrom tbe fnea of Science ServlceJ 

HUNDRIlD-MILLION~VOLT, FOBTY-NlNB HUNDRED-ToN ATOM SMASHER MADII 
POSSIBLE A.T UNIVBlt8ITT 01' CALII'OBN1.A.. THROUGH $1,150,000 GII"l' FaoM 
ROCKEI'ELI&B FOUNDATION' 

Oopyright lMO by Science 8ervfoe. 

BEBltlDLEY, CALII'.-The Rockefeller Foundation of New York City has given 
the University of California $1,150,000 for the construction of a new and much 
larger cyclotron or atom smasher. 

The plans for the new cyclotron call for a mechanism, or a fine integration of 
mechanisms, that will produce energies in excess of 100 million volts, as compared 
with the 33 million volts produced by the University's present 60-inch cyclotron. 

The weight of the new cyclotron .wiIl be 4,900 tons, or more than 20 times 
heavier and bigger than the present instrument. 

The new cyclotron will resemble the present medical cyclotron, but in details 
it is planned to be the most distinctive engine of its kind in the world. The design
ers in the University's radiation laboratory state that, because it is the first of its 
size ever planned or even contemplated, its actual operation may compel changes 
that cannot be predicted at present. 

Technically, the new cyclotron is expected to show, in a quantity sufficient for 
observation, the types of phenomena observed in cosmic rays. More simply, its 
primary objective is to study new regions in the atom, which itself is an infinites
imal planetary system.. More simply still, it will endeavor to wrest from the atomic 
Bubatanceo that make up all matter the secrets of the energi .. that make plants 
and animals grow. . 

The initial operation of the new cyclotron will call at once into play some 50 
million volts of energy, or 17 million more than the maximum noted thus far for 
the medical cyclotron. Nothing is known of the potentialities of cyclotron oper .... 
tion beyond this present maximum, and the scientific world is waiting to see 
what it will reveal. 

EXlllBIT No. 2449 
[From the flies of Scfence Service} 

SUMMARY 01' U. S. WIIATBlIIB BURIIAl1 Won IN LONfr.R.&NOII FOBIICA.8TING 

A Statement by Dr. C. G. Rossby and L. F. Page, U. S. Weather Bureau, Wash
ington, D. C.:z. Prepared at the Request of Watson Davis, Director of Science 
Service, for .l'resentation to the Temporary National Economic Committee, 

. April 8, 1940 

(a) In the field of "short" long-range forecasting experimental fivEHiay forecasts 
have been made during the last two years, based on a combination of statistical 
studies, synoptiC techniques and physical theory of the genera] circulation of the 
atmosphere. These forecasts have been subjected to rigid verification tests and 
have lately become sufficiently successful to warrant a broader try-out. It is 
accordingly planned to organil;e a special group which will devote itself exclu
sively to the preparation of such experimental forecasts for distribution to the 
individual district forecast centers where they may be used &8 a guide by our 
district forecasters in the preparation of the so-called weekly outlooks. 

In the field of "long" long-range forecasting a critical survey has been made 
for posaible methods of approach, without disooverin_g any method which can be 
adapted directly to forecasting in the United States. Statistica1studi .. of seasonal 
weather in the U. S. as related to previous departures from normal in other parts 
of the world have been carried out with no more than slight indications of factors 
which might have forecasting value but considerable progress has been made in 
defining trends in temperature and precipitation for the different regioDB of the 
U. S. and other parts of the world. 

(b) Further progress seems most hopeful through an increased understanding 
of the general circulation of the atmosphere-the maintenance of the semi
permanent oenters of action, for example, which determine the paths of individual 
storms. A single index of the strength of this circulation has been tentatively 
related to loeal weather occurrences and it is hoped that this index will provide .. 
means of integrating apparently conflicting trends and fluctuations in different 
parts of the world into " world-weather pattern. Although some statistical 
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methods may be available for the same purpoee, much more relia.Dce C&D be placed 
in results which &re founded on a physical explan&tion of factors which may be 
used in forecasting. 

(0) (I) Experimental five- and ten-day forecasts in cooperation with M. I. T. 
under the direction of Prof •. Sverre Petterssen and H. C. WiIlett of that institution. 
(2) Studies in the mechanics of the general cireul&tion under Dr. C. G. Rossby of 
the Weather Bureau, combined with statistical studies of the relation between 
circulation patterns and simultaneous weather conditions. under the direction of 
Mr. L. F. Page of the Weather Bureau. (3) Correlation of weather in the 
U. S. with preceding conditions in other parts of the world, by Mr. R. H. Weight
man of the Weather Bureau. (4) Determination of trends in temperature and 
precipitatio~ under the direction of Mr. J. B. Kincer of the Weather Bureau. 

(d) The weather Bureau is spending approximately $30,000 on research directly 
related to long-range foreC&8ting during the present fiscal year. 

PROSPIIlCT 01' LoNG-RANGII WBATHEB FOBlllCASTING 

A Statement by Dr. C. G. Abbot, Secretary, Smithsonian Institution, Washington, 
D. C. Prepared at the Request of Watson Davis, Director of Science Service, for 
Presentation to the Temporary Nationa.i Economic Committee, April 8, 1940. 

This Bubject may suggest two branches. First the extension of present 
forecast:B from 2 days to 2 weeks. Second, to accomplish forecasts of temperature 
and precipitation for seasons and even years in advance. Both projects I coDBider 
to be practicable. . 

First: In the yea.r 1936 I discovered that when short sequences occur of increas
ing or decreasing emission of radiation by the sun, they are followed for as much 
as 2 weeks by definite patterns of weather departures. These patterns differ at 
different stations and in different months of the year, but they appear to be stable 
for many years at a given station for each month. These patterns are generally 
oppoeite, like the right and left hand, following respectively rising or falling 
intensity of solar emission. Though the solar variations are only of the order of 
1 per cent, the differences in temperature brought about by rising radiation as 
compared to falling radiation are of the order of 100 or more Fahrenheit. These 
are in fact major changes of weather, and are evidently governed by the sun's 
variation. In order to use solar variation as a predicting element it would be 
necessary to increase the number of "solar constant" observing stations, now only 
3 in the world, to perhaps 10, for it would be necessary to get excellent determina
tioDS of the sun's condition every day. This expansion of observing progra.m 
would eost about $200,000 per annum. 

Second: In the year 1935 I discovered 12 long periods in solar variatioD, ranging 
from 7 to 273 months in length. Seven of these periods have lately been strongly 
confirmed by Dr. Sterne of Harvard through statistical methods according to the 
theory of Least Squares. Three others of them I regard as certain, or 10 in all. 

Meteorologists have seldom been successful with studies of periodicity. A 
proposed period may go on very well for a few months or years and then change in 
ph ..... 

In studying the connection between the 10 periods of solar variation and 
precipitation and temperature, changes of phase are encountered also. But it is 
believed that the cause of these changes of phase has been discovered. Predictions 
of both temperature and precipitation have been made for several stations f'Or 
5 years in advance, by a synthesis of the effects of these solar periods. These 
predictiOns come true approximately 70 per cent of the time, and appear to be as 
good after 5 years as in the first year. The method is not fully perfected, but 
these preliminary results give promise that very useful forecasts for at least 5 
years lD advance may in due time become practicable. The method involves no 
appreciable expense. At all events the work already done shows that the variation 
of the 8un, always hitherto neglected, is the main cause of departures from normal 
temperatures and precipitation at all stations. 

A Statement by Dr. Charles F. Brooks, Director of Harvard University's Blue 
Hill Meteorological Observatory, Milton, Mass., Prepared at the Request of 
Watson Davis, Director of Science Service, for Presentation to the Temporary 
National Eoonomic Committee AprilS, 1940 

Progress in long-range foreessting research in the United States is exasperatingly 
slow at present, owing to lack of sufficient funds to permit an adequate attack OD 
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this world-wide problem. For daily forecasting it is practica.lly enough to know 
what the weather is over and near the United States; for forecasting a week in 
advance, conditions far outside the limits of the country must be known, while 
for seasonal forecasting 8 knowledge of world weather is required. Whether or 
not the causes of variations from week to week, month to month or season to 
season are understood, no long range forecasting can be successful without thor
ough knowledge of the manner in which the atmospbere interacts over wide areas 
or over the entire earth to produce the local 8bnorma.lities. Since your telegram 
refers to long·term agricultural and other planning, I shall confine my further 
remarks only to long-range forecasting embracing 8 season or 8 year or 8 term of 
years. 

Slow progress is being made in studies of world weather, to learn how the 
seasonal weather in the United States follows marked abnormalities here or 
elsewhere in the previous season or seasons. It has been found that conditions 
in the southern hemisphere indicate subsequent abnormalities in the northern 
hemisphe'l'e more often than do antecedent conditions in the northern hemisphere 
itself. And it has been found that autumn weather conditions in the tropic.a.l 
Australasian region when markedly abnormal will indicate the general character 
of winter rainfall over the northwestern plains and northern Rockies and over 
Florida and the neighboring portion of the West Indies. A trial forcast of the 
winter precipitation for Montana, 1939-40, was made and proved successful. 

Seasonal weather maps for the entire world should be made, to learn why there 
is BOch a relationship which has been established beyond reasonable doubt on 
statistical grounds. The statistics of the relationship should be extended to a 
longer period of years and tested for areas about the centers already established. 
Other groupings of months than the standard seasons should also be compared. 

Supplementary charts of the extent of polar ice, of snow-cover J and the distri .. 
bution of the surface temperatures of the oceans are needed before the abnormAl
ities on the seasonal weather maps can be explained. 

The departure of solar radiation from normal is also required. Studies are in 
progress based primarily on variations in solar radiation from which certain per
iodioities are appearing that seem to have their counterparts in weather trends. 
Also certain weekly, monthly, and seasonal weather abnormalities seem to follow 
variations iD the sun. If these apparent relations are real, others of the same 
sort should appear on world weather maps. Some studies seem already to have 
shown such. 

Statistical studies ot cycles or sequences at particular places have been made, 
and with results that encourage further investigation. They are perhaps suffi
ciently definite to permit long-term planning in a broad wayj but their value and 
one's feeling that they could be depended on would be enhanced if they could be 
related to the general abnormalities and their causes revealed on seasonal world 
weather maps. 

Leading (or lonely) U. S. investigators are (alphabetically arranged): C. G. 
Abbot. Dinsmore Alter, H. Arctowski. T. A. Blair L. E. Blocbm&n, H. H. Clay
ton, H. W. Clougb, G. F. MeEwen, L. F. Page, C. D. Reed, I. I. Sohen, R. H. 
Welghtman. ' 

Annual expenditures for research on this problem should cover the following: 
(1) Funds for each of the above and others with ideas to develop his ideas and 
bring them to an adequate test. (2) A centrally directed fund for world weather 
mapping by months and sequential combinations of months, and for a study of 
these by dynamic and statistical meteorologista. (3) A fund lor thorough study 
of all scientific attempts at long-range forecasting that have been made anywhere 
in the world. (4) A fund for the establishment of weather stations in the larger 
areas of the earth's surface that are currently unreported, esp. in the South Pacific 
and the Antarctic. 

Item (1) should have $20,000 at least; item (2) should have $20,000 at least, 
and preferably $50,000; item (3) would require $5,000 to $10,000; item (4) would 
take $100,000 to $1,000,000 a year, depending on the adequacy 01 coverage. The 
total would be at least $200,000 annually for any adequate attack on the problem 
of long range forecasting; and such an appropriation should be continued annually 
and increased. The amount might settle down to about $1,000,000 a year at the 
end of 20 years, by which time seasonal, annual, and term of yeal'8 forecasts should 
be established on a routine basis for all parts of the United States. 

I feel certain that long-range forecasts are poasible for the United States. The 
problem is DO easy one and would take much work at great expense to solve to a 
generally useful point. The value of such forecasts, however. would far exceed 
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the oost. Therefore, I think it would be true national economy to' promote the 
necessary investigations with adequate appropriations. 

Sincerely yours, 
(Signed) CHARLES F. BBooXB, 

Charles F. Brooks. 
ProJ ... or oJ Meleorology, and Diredur. 

EXHIBIT No. 2450 

[lI'rom '&he flles or Science Serri08] 

A PRACTICAL ApPLICATION 01' KNOWLBIDGE DERIVED FaoM: THB STUDY 01' PLANTS: 
VrrAUIN' K CUMO'l'BEBA.P1!IUTIC AT'l'ACK ON DISBAS:m: PNEUMONIA, SYPHILIS. 
MALARIA 

A Statement From Dr. WaIter Simpson, Miami Valley Hospital, Dayton Ohio, 
Forwarded by Dr. C. F. Kettering, to Watson Davis, Director of Science Service 
for Presentation to the Temporary National Economic Committee, April 8, 1940 

In 1929, Doctor H. Dam, of Copenhagen, observed that chicks raised on certain 
artificial diets became anemic and suffered from hemorrhages. After extensive 
experimentation he discovered that the hemorrhages and prolonged clotting time 
of the blood were due to a lack of a new fat-soluble factor, which he named 
vitamiD. K. Doctor Dam and his associates found that this anti-hem.orrha.gio 
vitamin is widely distributed in green leaves and vegetables, with an abundance 
in alfalfa leaves. Doctors Almquist &Dd Stokstad reported in Nature in 1935, 
that the addition of 0.5 percent of dry aUalfa to the diet prevented the hem.or
rhagicsymptoms. Hence one of the chief sources of this vitamin has been alfalfa. 

More recently, chemists at St. Louis University and the University of California 
have identified chemically the active principle of vitamin K contained in alfalfa 
and other green vegetables such as spinach and cabbage. This has resulted in a 
much more stable and relia.ble product which can be manufactured at relatively 
little cost. Now, in thirty minutes, a skilled medical technologist can tell 
whether or not a person is deficient in vitamin K by determining the prothrombin 
time of a tiny sample of blood taken from an arm. vein. The prothrombin defi
ciency and hemorrhagic tendency is most common in jaundiced persons, particu
larly newly born infanta and in those adults who become jaundiced because a gall 
stone is obstructing the flow of bile through the gall ducts. The old mosa.ic law, 
as revealed in the book of Genesis, forbade circumcision in infants during the 
first eight days after birth. Again modern science finds justification for another 
old belief based upon long observation, ID the recent studies by Doctor Armand 
Quick, of MilwaukeeJ. Doctor H. B. Smith, of Iowa City, &Dd Doctor Albert N. 
Snell, of the Mayo lilinic. These mediCAl researchers have found that two to 
three percent of newly born babies are bleedel'S because of vitamin K deficiency. 
This bleeding tendency is most prevalent during the second to the fourth day of 
the baby's life. The administration of vitamin K promptly eliminates this 
hazard. 

No longer need the Burgeon hesitate to operate upon the jaundiced patient be
cause of the previously great danger of fatal hemorrhage following the operation. 
The bleeding tendency': can now be abolished overnight by injections of the new 
synthetiC vitamin K (2-methyl-l, 4 naphthoquinone). 

CBIIMOTB1IIBAPBUTIC AT'l'ACE ON DISBABBB 

Pneumonia is now regarded BB the third great killer of mankind. The advents 
of new chemotherapeutio agents, such as sulfanilamide and sulfapyradine has 
already produced 8uch remarkable results in curing both the pneumococous and 
streptococcus forms of pneumonia that it seems very likely that pneumonia will 
Boon occupy fourth or fifth place among the causes of death. The great physician, 
Sir William Oaler, once referred to pneumonia as the friend of the aged. Pneu
monia strikes particularly at children and old people. But pneumonia can DO 
longer be oalled the friend of the aged, because the new chelDlcal agents are just 
about as curative in old people and in children as they are in robust adults. In 
those cases of lobar pneumonia that do not respond promptly to sulfapyradiue 
and eimilar ohemical compounds thirty-three different types of anti-pneumonia 
aerums are available as additional aids. 
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Since the discovery of Doctor Paul Ehrlics' magic bullet (606) many new type. 
of organic arsenical compounds have been developed for the everlasting warfare 
against syphilis. Some of the newel- arsenic and bismuth compounds are much 
more effective and much safer than Ehrlich's salV&1'8&n. Experiments now under 
way indicate that by combining relatively large doses of arsenic compounds with 
artificial fever it may be possible to reduce the minimum time for the treatment 
of syphilis from eighteen months to a few days. When the treatment for syphilis 
becomes simpler and cheaper we will be well on our way towards the eradication 
of this great destroyer of mankind. 

Ever since the Spanish conquerors of South America discovered that the Peru
vian Indians had loog used an effective remedy against malaria which they d~ 
rived from the bark of cinchona trees, quinine has been the BOvereign remedy for 
ma.laria. In the past few years quinine haa been largely displaced by the new 
chemical compound known as atabrine. Now it appears that five dayS of treat..
ment with atabrine is even more effective than weeks and months ot treatment 
with quinine. 

Many more new chemotherapeutic agents might be mentioned. but these three 
examples will suffice to demonstrate that while eighty percent of the people of 
the world are now engaged in a campaign of destruction, a small army o.f chemists 
and physicians is struggling incessantly to save the lives of men. 

BLTOlf MAyo 

EXHIBIT No. 2451 

(Prom the ftIes of ScIence ServloeJ 

BABVARD UNIVERSITY 

GBADUATII SCHOOL 01' BUSINESS ADMINISTRATION 

QEORGII 1'. BAK.IIB I'OUNDATION 

""' ..... of 104_ """"'" 
SOLDIIIIRS FIIIILD, BOSTON. MASSACHUSETTS, March '8, 1940. 

Dr. WATSON DAVIS, 
Directm ScImce S ......... W ... hington. D. O. 

My DEAR DB. DAVIS: There are three outstanding present and future probleIDB 
of industry and general living. So far 88 I know the amount of research being 
done on these problems is so small as to be negligible. The three problems are: 

I. The problem you name; the development of better human relations in indus-
try and generally. 

11. The problem of executive authority. 
Ill. The problem of unemployment. 
My statement that little or no research is being done on these important prob

lems may seem at first surprising. I hope to show you that it is only the obvious 
aspects of these difficulties that are being studied and that the various inquiries 
deal only with palliative measures for the symptoms and are not concerned to 
diagnose the malady. 

I. IIUIIAN BUTIONS IN INDUSTRY AND GBNIlBALLY 

For some fourteen years we have been directly interested in an investigation at 
the Hawthorne Plant of the Western Electric Company and throughout this 
period we have collaborated closely with the company officers in research. The 
course followed by the inquiry and the results obtained have been described in a 
book recently published by U8. M aMl/ ..... m and u.. Worm (by F. J. Roethli.berger 
and W. J. Dickson, Harvard University Press, 1939). This book has not yet been 
reviewed by the more serious publications although we have been permitted to 
see certain reviews in proof. It is an interesting fact that we published an edition 
of one thousand copies, October last, at $4.50 a copy and that by the end of 
Febrnary it was completely 80ld out. It i. also interesting that the book haa 
attracted tbe interest not only of management but also of Mr. Harold J. Rutten
berg and the intelligent organiz ... of the CIO. It would seem that both these 
groups. the management and the CI~ group •• are ~lin~ to. "",,"pt our findinga 
aB ~1"68entative of the actual Bltua~lon on the working line ID mdustry. 

In brief, the inqUiry began with mtenaive studieB of the individual worker
phyBiological. paychologicaJ, psychopatholOgical. Step by .tep over a pariod of 
siX year. we were driven away from an intenaive etudy of the individual worker 
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to a study of the individual &8 related to the informaUy orde",d group of workers 
about him. The psychoanalytic method of digging deeper and deeper into the 
particular individual's condition, though exceedingly interesting and in a few 
ca.sea relevant, proved entirely fruitless for the main inquiry. Nevertheless. the 
whole investigation and the manner of its conduct owe a heavy debt to Asklepio8 
and to psychopathology. 

The science of economics tends to adhere to assumptions made in eighteenth
century France and nineteenth-century United States, the assumptioDs being, 
first. that society consists of individuals and that their organimtion is predomi
nantly economic' second, that the individual is motivated mainly by his material 
interestsj third, that the individual thinks logically in the service of these interests. 
We have found that in industries it is generally and almost invariably true that 
the individual is actuated chiefly by a passionate desire for an intimate and routine 
relation with hie feUows at work. It is our generallinding that in the eervice of 
this p&BSionate desire be will sacrifice not only what seems to be his own material 
interests but also his right to independent and logical thinking. It is, in other 
words, the chief character of the human scene that the individual adapts to his 
work oy 8Ubordinating his own sentiments to the sentiments demanded by a 
routine association with his fellows and that, 8S adequately as may be, be adopts 
their ways of thinking and living as part of his own. This indeed is society BS we 
find it in industry. 

Now it is the habit of industry and economists and psychologists and psychi
atrists to ignore this very real informal group organization and to behave as if 
ODe exercised oontrol over the maea by relating the control directly to the separate 
individuals in it. This is not true Bnd it leads to gra.ve misdirection of research. 
It leads in fact to what I call a pS,'fchological "rat-hunt." 

First, the psychologist is trained to sea.rch for I. Q. Ja or for particular vocation 
"sets. I' I am not denying that such inquiries have their value but in effect it 
becomes a aearcb for a ustructure" (traceable possibly to the biological genes) 
which neglects completely to inquire into, or to take BCCOunt of, the balanced 
relation between individuals in an organization. Yet it is this balanced relation 

. which is the important fact for the administrator. In other words, the inquiry 
is directed at the structural and neglects the dynamie completely. Since at the 
moment our modern problems all relate to the dy'namics of socia.l control, these 
studies, however interesting in themselves, beoome in the main irrelevant. 

Second, psY;tiliiatry. Here also is another instance of the BBlDe technical error. 
In hie ordinary practioe the", are brought to the psychiatrist those pereons who 
quite obviously have failed to establish a harmonious and happy relationship with 
other people about them in the society. Frequently, tbpugh not a1way~ the 
failure is serious because if any ordinary adjustment will serve to aid the indiVIdual 
it is contrived for bim -before he drifts into the hands of the psyChiatrist. By 
reason of the work he is required to do, the psychiatrist is therefore in part dia-. 
qualified for actual social study. Indeed, the ordinary practitioner of medicine 
is in this respect better qualified because he is required to handle many such 
cases and does 80 admirably; he does this work 80 well that he stops many indi
viduals on their way to the psychiatrist and contrives for them a happy -solution 
of their troubles. The psychiatrist therefore is by his work conditioned to expeot 
that behind the social ineptitude that he studies there will be a structural defect 
in which the unbalance originates. He therefore, wben his attention is turned 
toward industrial or social inquiry, charges into action with this as a guiding 
idea-the idea, namely, that it is his busineaa to discover those persons who do 
not easily adapt and to make special provision for them. One would have expected 
that psychoanalysis, with its close study of infanoy and adolescence, would have 
effectively changed this point of view. Curiously enough, the psychoanalysts 
are no better in this respect than &re the p.sychia~rists. For the.m, the structural 
defect is traceable to an infantile trauma Or a distortion of attitude due to & defect 
of infantile environment. But once they have established this as their main 
tenet their attitude becomes in other respects identical with that of the ordinary 
psychiatrist. In other words, their main idea resembles far too closely the rat-
hunt principle of looking for individuals with structural defects in order to throw 
them on the ash heap. 

I am happy to say that I know one exception to thie rule. Dr. J. S. Plant, in 
Essex County, New Jersey, haa conduoted for many years an inquiry into delin
quent children which, it one makes allowances for differences in situations 8tudied, 
moves step by step very closely with our studies of the actual balanced relation 
between peraoos Organiled in groups, which is the main character of our industrial 
and eociallife. 

lU491--fl-pt. 80--12 
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these fields. I have already mentioned, I think, two names. I have also described 
our own struggle to develop such ~quiries. Beyond this it is a melancholy fact 
that neither here Dot in England or in France do I know of anyone who is actively 
engaged. in developing researcb of the type I describe. For years here we have 
hoped that some one or other of the universities would undertake investigations 
distinct from our own, which would result in a valuable comment or critique of 
what we have been struggling to do. I cannot report anything even of the smallest 
of beginnings. Here we &re hampered by lack of funds. We can pick up almost 
any number of exceedingly intelligent yOUDg men eagerly interested in this kind 
of inquiry. I then find that the funds we should need to hold them in the work 
for the five or six years that would be necessary are Dot available. We have 
done the best that we could do in the circumstances. 

1 should like to suggest that you consult certain other persons upon the state
ments I have made. First, my colleague, Dr. L. J. Henderson, Morgan Hall, 
Soldiers Field, Boston. Henderson is chairman of a special committee appointed 
by the National Academy of Science and the National Research Council, which 
is just completing a report on "work in industry!' This report will cover very 
thoroughly the topics I have briefly mentioned in the first section of this letter. 

Dr. Henderson has also conducted for some years here a sociological class; 
Sociology 23, which has endeavored to give to students some species of dynamic 
conceptual scheme in social or industrial study. Dr. Henderson has been the 
chief lecturer but has brought in physicians, administrators, investigators, of all 
types, the business of each one being to present to the class some actuality of 
social fact which he has bimseU studied and for which he has heen, at least in 
part, responsible. This class, after BOme years of comparative neglect, is now 
beginning to attract the active intelligences amongst the undergraduates. 

Mr. Chester I. Barnard (540 Broad Street, Newark, New Jersey), President of 
the New Jersey Bell Telephone Company, not only has a most unusual interest 
in some of the problems I have described but has also Bome knowledge of the work 
we have been doing. 

Mr. Harold J. Ruttenberg (Research Director, Steel Workers Organu,ing Com
mittee, 1500 Commonwealth Building, Pittsburgh, Pennsylvania) in the course 
of his work for the CIO hae come to conclusions with respect to the human facta 
at the work bench which are capable of being closely related with the facts emerg
ing from the Western Electric inquiry. 

Professor Johu G. Jenkins (University of Maryland, College Park, Maryland) 
has become interested in the work we are doing. I believe that he is at present 
the Washington representative on the National Research Council of the Division 
of Psychology and Anthropology. 

Your final question is that BB to the cost of such researches. On the one hand 
my feeling is that in view of the present incapacity of psychologists and economists 
to provide any diagnosis of the ills we suffer no outlay could be too great, if the 
right type of inquiry can be instituted. Once again, however, I have to report a 
melancholy fact: It is clear that this work in its actual operation must be accom .. 
plished by young men. At the moment there are exceedingly few young men 
who have been given the right training, and the slipshod discussions of political 
and economic theories of the last century have so distorood the capacity for vision 
in many instances that a slogan is more the metier of a young man than genuine 
inquirv. There are a few who have been appropriately trained at the moment-
I regnit to say, very few. I believe that these inquiries should be begun wherever 
possible but that wherever they are begun the provision for appropriate training 
of intelligent youngsters should be considered to be almost as important 88 the 
inquiry itself. 

Written in haste at your request-
Yours very sincerely, 

EM/BB 
Please pardon corrections. 

(Signed) ELroN MAYO. 
Elton Mayo 

EM. 
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EXHIBIT No. 2452 

(From the lUes oC ScIenca SerrioeJ 

BACKGROUND 01' CONFLICTS 

17325 

Excerpts from a. statement by Lawrence K. Frank, Josiah Macy, Jr., Foundation, 
New York, prepared for Science Service 

The usual interpretation of W&T8 and other international conflicts is in terms of 
urgent political and economic struggles for wealth, power or other similar motives. 
Suppose, instead, we look upon each nation as havin:IJ a past history expressed 
in their memories and traditions and ideas and beliefs. Each nation, in its 
present state, is derived from a past, sometimes very remote. Each group of 
people has developed in that past specific ways of living, thinking, believing and 
feeling which still control their lives. These may be wholly inadequate or un ... 
suitable to their situation today. This past experience of a people- is transmitted 
from one generation to the next by parents, teachers, and others who instruct 
the young. While the people exist in today's world., nevertheless they are living 
primarily in the past. 

We are governed to a large extent by tradition, by what our ancestors have done. 
Anthropologists and ethnologists who study they many different ways in which 
people have organized group livin" and regulated their lives caU these persistent 
memories and traditions Ifculture. ' 

They point out that in this prior history or the culture of peoples, one oan usually 
find the source of their internal difficulties Bnd perplexities 88 well as the clue to 
their external conflicts. 

Let us look for a moment at tbe situation in the life of a single individual. 
Here we are beginning to realize that each person's conduct is an expresaion of 
what he experienced and felt in his past, usually long forgotten and buried beyond 
his recognition. We usually interpret his behavior in terms of various supposed 
motives, saying be does this because he is angry. or jealous. or ambitious. But 
we may look upon his conduct as arising from his past history, which makes him 
do just what we observe today under the direction of this long forgotten childhood·_ 

What difference does that make? Suppose we stop thinking that society does 
something because of supposed causes or social forces, and that the individual 
does something because of ~ifio motives. Suppose we say, instead, thM a 
~ple, as well 88 each individual, are coerced and dominated by past history 
and traditions and memories. Suppose we recognize also that feelings have been 
created by those past experiences that are being expressed today? What then? 

It would change the way we look at life. We are le&ming that 88 soon as a 
people or an individual discover that they are being ruled by this forgotte~w;:rt, 
as soon as they realize that their prior experience and traditions and their f . ga 
about the past are operating to control their lives today, this awareness or COD
BCiouaness of their past may actually free them from such control. We have long 
been told that we cannot change human nature. But now we are discovering 
that what we call human nature is just an expression of what an individual has 
experienced and felt. It can be chanl!"d just to the extent that we change our 
cultural traditions an.d modify what mdividuals experience in. their childhood 

UEXHIBIT No. 2453" is OD file with the Committee 

UEXHIBIT No. 2454" appears in text facing p. 16401 

"EXHIBIT No. 2455" is on file with the Committee 

UEXllIBIT No. 2456" is OD file with the Committee 

UEXBIBIT No. 2457" is on file with the Committee 
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"EXHIBIT No. 2458" is on file with the Committee 

"EXHIBIT No. 2459" is on file with the Committee 

EXBm.T No. 2460 
[Submitted by the AmerIcIm Roiling MIll Co.] 

Conti"ua", ,"'et cl: IDida 8tri" miU i,..tall4tioM-Iron Ag __ Ja"uo'1/ 6, 1988 

Oompany Location 
Yell Annual 

Started Slze Capacity 
OroasTODl 

The Amerlean RoDlDg Mm 00 _________________ Ash1an<h Xy._______________ 1921 fiB 
The Amerlcan ~ Mill CO _________________ Butler. 1"110._________________ 1928 48 

~=~s~c~~::::::::::::::::::::::::::: ;:=~.'W:va::::::::::::: ~~ : Carnegle-D1lnob Steel 0."' ____________________ O""',.lnd___________________ 1928 .. 
The Amerlcan RoUJ.ng MW 00 _________________ Mldliletown, 0_____________ 1929 80 
Wheellng Steel c~- __ ------------------------ Steubenville, 0_____________ 1929 60 Great Lakes Steel Ofl.l: ________________________ Ecorse. Mich._______________ 1930 38 
Carn~rnlnols Steel Corp.J. __________________ 8. Chicago. m_______________ 1931 98 
Otls Steel Oo __________________________ ~ ______ ._ ClevellUld, 0________________ 1932 72 
lDIand Steel CO ________________________________ Ind. Barbor, Ind __________ ._ 1932 79 
.Allegheny Steel Co ____________________________ • Brackenrldge ... P!o___________ 1932 38 
YOungstoWD Sheet &: Tube Co _________________ Ind. Harbor, J.na...___________ 1934 12 
YOungstowD Sheet &: Tube Co _____ ,;.. __________ Co:;'!.,beln"d' __ O __ -_-_-_--_-_-_-__ --__ -_--_-_-_-_ 1936 ,. 
Caroegt.e.DUoola Steel CO______________________ _I 1936 aB Ford Motor Co ________________________________ Detroit, Mlch_______________ 1935 66 
Camelde-IDlDols Steel Corp ____________________ MacDonald, 0______________ 1935 43 
Bethlebem Steel Co ____________________________ L&ckawanna, N. Y__________ 1938 79 
Carne«te-Illlnols Steel Oorp___________________ Oary,lod___________________ 1936 80 
Great l.akes Steel Corp ________________________ Ecol36, Mlch._______________ 1936 96 
Granite City Steel Co__________________________ GranJte City./.. m __________ ._ 1036 00 
08l'lltllde-DUnois Steel Oorp.' ___________________ Homestead, ya______________ 1936 100 
10.D8S '" LaughUu Steel Oorp. __________________ Pittsburgh, Pa______________ 1936 !HI 
Bethlehem Steel Carp _________________________ ~parroW1l Pt., Md-__________ 1937 56 
RepubUeSteel Corp ___________________________ Cleveland, 0________________ 1931 98 
TeilDeasee CoaJ, IroD &: R. R. Co ______________ BlrmIDgham.t. AlL__________ 1937 48 OarDelle-lllIDols Steel Oorp ____________________ Pittsburgh, .t'8. .. ___________ 1937 80 

...,I.L _____________________________________________________________________________ _ 

• Revflad. 
I CODtiDUOUI and seml-4.lODtlDllODS plate mOIs capable or rolllDg heavier gauge lheets. 

EXBmIT No. 2461 
(Submitted by the Amerlcan Rolling Mm Co,] 

..... 000 
316,000 

"'" 000 '20,000 
400,000 

'800,000 
640.000 
400,000 
131,000 
876,000 
600.000 
276,000 
21tOOO 
600.000 
270,000 
"'.000 
"".000 
600.000 
131,000 
131.000 
876,000 
7211.000 
720,000 
600.000 
131,000 
"".000 
600,000 

18,347,000 

EXHIBIT No. 5.-Estimate of ,,"mb ... of ODork..-. employed in indmlTy m hand miU 
prouII" including preparaUn'lI. roUing and .hearing operationa 

1926: Number of Old Style Hot Mills Llsted __________________________ 1,264 
Production: Sheets ___________________________________ 4,237,479 G. T. 

Bl&ck plato _______________________________ 2.090,395 G. T. 

TotaL _________________________________ 6,327,874 G. T. 
Estimm.4 An"ual Production Per Worker: Sheets _________________________________________ 165 G. T. 

Black PIato ____________________________________ 125 G. T. 
Bstimated Number of Workera: Sheets (4,237,8'14+ 165) ___________________________________ 25, 682 

Black Plato (2,090,395+125) _______________________________ 16, 723 

Total _________________________________________________ 42,405 

1940: , Number of Hand Mills Listod _________________________________ _ 
Estimated Number of Workers. _______________________________ _ 
Number of Workers Dislocatod ________________________________ _ 

750 
15,000 
27,405 
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EXHIBIT No. 2462 

(Submltted. by the American Rolling MiU 00.1 

Armeo product.on 
TOTAL PARENT COMPANY 

EXOLUDING BUTLER PLANT CADDBD IN 102'1) 

Net Tom of An Produats~_""~. ________________________________________ 1 
Net Tons or Sheetl. _______ • __________________________________________ _ 
% Sheets ot All Products._ • ____________________________ • __ • __ • __ • __ •• _. 

431.
847 1 ....... 

GO. 3% 

EXHIBIT No. 2463 

[Submitted b,. the AmerIcan Roiling Mill Co.l 

,..., 

17327 

% In...... 

DiltnOuticm 0/ Armco sheet 'Bipmenta between contin1WUl and hand mill. 

1935 1037 

= :,;a:ILU:U:_~:::::::::::::::::::::::::::::::::::::::::::::::: 428,99aN.T. l,UO,4UN.T. 
274,836N. T. 813,138 N. T. 

Ro~ ~ ~!t,nuou;Milii::::=::::::::::::::::::::::::::::::::::::::: 64.'% 28.2% 
11',161 N.T. 'IW,278N ..... : 

3&.9% n.8% 
% of Total. ____________________________ • __ • __ • _____ .". ___ • ___ • ___ ._ • 

• EXHlBIT No. 2464 

[Sabm.lttod by !he AmorIaan RoIllng Mlll Co.] 

Armco parent company Mnploymem aoerage number o/employ_ 

19'26 •• _________________________________________ " ________________________________ _ 
1937 ____________________________________________ • _________ • _________________ • ___ _ 
'" IDcre&I8 ____________________________________________________________ • ______ _ 

Total 
P ..... 

CompanJ 

Ezctu!1Jng 
.Butler 
P .... 

6,87. 
10,416 
aL6" 
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ExBIBIT No. 2465 
(SubmItted bJ' &ll.e AmerIcan RollIng Mill 00.] 

EmploYfMflt. wag", hOUT., and production, Armco Middletoton plant 

1 ... 

'.218 S5.125,o 
221,382 

3U 
.... 13 

10lI'l 

'.327 
fI ..... "" ....... 

IU 

"7." 
AVERAGE HOURS AND EARNINGS OF WAGE BA.RNBRB 

Common Labor Rate _______________ •• _____________ • _____ ._. _______ _ 

tEE i=:t:;!:;~:~~:~:::::::::::::::::::::::::::::: Coat ot Llvlnlt In~ t. O. B.) _________________________________ _ 
Average Real 'W~ 'E~lngs ____________________________________ _ 

EXHmIT No. 2466 

fI.Of .... .... 
13132 
IOU ...... 

.... t .... .... 
.... 88 .... 
.... 08 

(Submitted by the American RollIng Mill Co.] 

&pendituTe. for construction Armco Middletown plam 

+08.~ +3<.1 
-01 . 
oH. 

-15.1 + .... 

Amount of Expenditures __________ • _. _ •••• ____ .• _. __________ _ 
Estimated Man-Days of Employment ________________________ _ 
Estimated Man-Years of Employment ________________________ _ 
Estimated Average Employment Over Period 1927 Tbru 1937 ___ _ 

191'1 TII", 1987 

$20,492,778 
2,342,031 

9,008 
819 

EXHIBIT No. 2467 
(Submitted by the American RoU.lqg Mm Co.) 

Armco (ltJe1'age iron and .teel .heet .elling priU8 
1923 _______________________ $10n 15 1933 ________________________ $4a91 
1926_______________________ 8a 18 1937 ________________________ 6~50 

1929_______________________ 7a 87 1939 ________________________ 67.31 

EXHIBIT No. 2468 
(Submitted by the AmerIcan BolUng MW co.l 

Iron and .teel ind",lry (bml,,,,,,,,,," .ted works and roUi1l/l milia) employmem, 
tDagB8 and production 

~~r~tf~~~~~==::::::::::~:::::::::::::::: 
Steel ProdUCUOD (Oross Tona) ••• ______________________________ _ 
MBDhours Per O. T. 01 SteeL. _________________________________ _ 
Lobor Coat Per o. T. 018tool. _________________________________ _ 

1925 

399,9J4. 
$660, 2111.150 

"6.119,113 
... 10 " .... 

A VERAOE HOURS AND EARNINGS 

Ave. Eandnp Per Hour (N. I. C. B.) _________________________ _ 
A VG. Hours Per Week. _. ______________________________________ _ 
Ave. Aotual Earnings Per Week _______________________________ _ 
Cost nr Living Index (N. I. O. B,> ______________________ ------ __ 
Aw. Reel W8ek1, ,EarnInp. __________________________________ _ 

.... 
".0 

$31.66 
103. 7 ...... 

1037 

!i02.417 
.17,m, 929 

61.698.786 
19.38 "u. 

81.8 .... 
.1.26 .... 
.... 81 

+"'1 -"'-
-I. 

-1" 
+I~ 
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EXHIBIT No. 2469 

17329 

(Submitted by the AmerIcan B.olIIq Mm Co.l 

Iron and .teel indmM/ {ncrea.e in .hut and tinplaCe production 

1806 1937 " Change 

Tot&! Hot Rolled Productlon ••••••• ________________________________ 35.49&,892 36.786,& 
Hot Rolled Produets other than Sheets and Tinplate. ______________ 29,168, 018 25,972.797 
Sheets and Tlnp1ate. ________________________________ .'_. _____ • ____ • 6, 327. 87' 10,793,592 

Increue iD Tinplate ProdoatloD-f.465. ns G. T. 

ExHIBIT No. 2470 
[Submitted by the AmerIcan Rolllng Mm Oo.J 

DiolribulUm of 'Met & linpiak prodU<lUm 10 COfIIUmi"ll indtulriu 

1937 1037 
Industry 

Grass Tonl % Gross TOIl3 
-----------------------1------1 
Automotive .• ________________________________________ _ 

~~~:::::::::::::::::::::::::::::::::::::::::: 
roJ:~r:s-Bii"dwarehQuScii:.-::: :::::: ::::::::::: :::::::: Macbtnery and Hand Too1.. _________________________ _ 
Metal Container _________ • ____ • ______________________ _ 
on, Oas and Water. ___ • _________ 0 ____ • ___ • ____ • _____ _ 

RBilro8ds ____________________________________________ _ 

MfscellanooUl: 

........ 
76.000 .... ,.. 

"940,800 
4.M,500 

21,900 
1,096, 000 

148, a:lO 18.\600 

I .. " 1.51 
7." .... 
.. 06 
." 'L" .... 

'.70 
Electrical. ___ .. _____ . ____________________ • ______________ .". _________ _ 
Non-Elee. Household Equipment ___________________ •• ____ .. ____ • ____ _ 
Furniture. _____________ . _. ___________________________________________ _ 
p~ &: Formed Prodllcts ______ • ___________________________________ _ 

2.310.000 
148,700 
.... 100 
831,100 

1,092.600 
"-"" ~634,900 

103,800 
237,300 

.... 700 
4.13,900 
'34,500 

% 

..... 
.01 
~73 .... 

11.11 
• 87 

"'-ID I." 
2.41 .... 
~21 
1.37 
U. 

+&11% -111'9 
+70. 6'70 

%In-...... 
'----

l"aO 
"'7 

-21.2 
68.1 

170.1 ..... 
liO.4 -30.. 
27.7 

"".600 1~1:;;7.~O~I,I=~~~I20~.400~.I=:~:~~.~:;,.~I-=--.:;;::~::.:-; 
Total-Dlstrlbuted. ______ • ____________________________ .,600,000 \'11.68 o,SJS,oIOO 100.00 _______ _ 

Other ___ • ___ • ______ ••• _. ____ • ___________ . ___ • __ ._. _. ___ ._._._. _______ _ 

Total-Mlscell&oooU!l ___ . _ •• _. _. ____ • _ . _______ ••• 

201.100 
1, 011,200 

Undistributed. ______ •. _.- ___ . ___ •• ____ -- -- _ •• ___ -- -_. _ 418, 600 I= .. ;;;";.~;-;;--;;;--;,;-;;--;;;--;,;-;-I ;;--;;;--;';-;;--;-1 ;;--;,;--;;-;;;-'-
OrandTotaL. _____ • ____________________________ 6,018,600 100.00 I o,838,~ 100.00 G5.D 

Source: The Iron Age. 

ExmBIT No. 2471 

(Submitted by the A:merlt'8D RoWnI[ Mlll Co.) 

Emmpie, 0/ increaaea uae of ,heeL .tee! 

E~tfmt'~~:;dUced. ____________ . ____________ . _______________ _ 
A ve~e Unit Prloo .•• _. __ . _____________________________ ••.• _______ _ 

El~~berast~ts~=~~ _. __ . __________ ._. __ .. ____ .l __________ • ___ _ 
A vera&8 Unit Prloe _____ ._ •• ____________________________ • __ •• __ • ___ _ 

.... 000 .... ....... ,1"7 

1937 

2,.310,000 
$173 

1.'6&.405 
872 

I SoUI"UI: "AIr CondlUonlnl & Refrlpratlon News" and "ElectriCal Mercbandls~." 
• SoW"Ol: "Compilation by A1D8l'lcan Wa.shiDa: Maahl.ne MIIB- Ass'D," and "Electrical Mercbandtstn&." 
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EXIUIIIT No. 2472 
[SUbml .... by the A.merI ... BolllDg MW Co.l 

I ndUBtrg apenditu.ru for continuOUI miU comtrudion 

Estimated Amount of Expenditures........................... $500, 000, 000 
Estunated Man· Days of Employment......................... 57, 142, 857 
Estimated Man·Years of EmploYDlent........................ 219,780 
Estimated Average Number of Workers Employed from 1923 

Through 1937............................................ 14,662 

"EXHIBIT No. 2473" appears in text on p. 16438 

"EXHIBIT No. 2474" appears in text on p. 16434 

"EXHIBIT No. 2475" appears in text on p. 16439 

EXHIBIT No. 2476 
(Su.bmltted by the AmerIcan ltoDinl: Mm Co.) 

TBlII AMBBICAN ROLLING MILL COMPANY, MIDDLIITOWN, Omo 

Subject: Plan for handling hot mill employees in connection with new finishing 
millB. 

1. We do not expect to be able to find jobs for empioyees who have been with the 
company for less than ODe year. 

2. Jobs will be found on new finishing mills for as many men 88 are necessary for 
·their operation and every effort will be made to place as many 88 possible 
in other positions in our various plants. 

The employment department will have charge of placing men. 
3. Men who are not plaeed will be given half pay for as many months as they 

have years of service but not more than six months and with a minimum of 
$50.00 per month. 

4. No special payment as outlined in Paragraph Three will be given to men who 
are placed in any of our planta. 

5. Any man who accepts a position in our plants, but decides within a period of 
30 days that for some reason he is not able to go on, will reoeive the pay
ments 88 outlined above. 

6. Continuous service with full insurance will ,be carried for the period men
tioned iD Paragraph Three on all men who are not placed in our plants. 

7. If an employee gives up a job and received payment 88 above and then starts 
with the company later his special payments will cease and he will not 
receive them again if he should leave the company's employ a second time. 

8. If requested, the company will be glad to assist in placing men with other 
companies if positions cannot be found in our plants. 

No. Men Amount: 

Mlddletown ••• ~ .................... ••••••••••••••••••••••••••••••••• _ 8113 I2D8. ZI3. 00 SS3O. 00 
A.abJaud.· .. • .. • .. ·· .... ••••• .... •·•· .. ··· .. ·• .. ·········· .. ···· ...... I_-,':: .. ~_-;$78,::::::II6O.::-:00:+-:, ..... :::-cOO= 

_ ... 8lI3. 00 IW. (Q 

JUl''', 1929 



EXHIBIT No. 2477 

(8ubmlttod by the Steel Workers' Oraanlzlng OommJttee) 
OCTOBER 8, 1938. 

ContinuoUl hot .trip milll in tIN United Stoles and CQld reduction. .trip mills 

No. O"",""",by LooaUoo 

1 Amerfcan Bonlnl MW 00. __________________________________ _ 
I Amerfcao RoUln& Mill 00 ___________________________ ••• _____ ._ 
a Republlo Steel Corporatlon __________________________________ • 
.. Welrton Bteel CompllDyu ______ •••• ______ .................... __ 6 Oarnelrle-lUlnoll Steel C9rP __________________________________ _ 
G Amorlcan Rolling MUl CO ••• ____________________ .. ____________ _ 

7 Wboollol 81001 O"'poraUOo ••••••••••••••••••••••••••••••••••• 8 Great Lakca Steel COfP _______________________ • _____________ ._ 
" Carnegl&-lll1noillSteel Corp. _________________________________ _ 

g ~i::::~~:~::::::::::::::::::::::::::::::::::::::::::: 18 YOunptoWD Sheet & Tube Co_. ________________________ • ____ _ 
14 Youngatown Sheet &: Tube 00 _______________________________ _ 
16 Cnrncgle-IlUnola Stool Corp __________________ • _________ •• ____ _ 
1ft Ford Motor Company ____________________________________ • ___ _ 
17 CarnOl{Io-n1lnola Steel Oorp _______ ._. ____ • _______________ • ___ _ 
18 Bethlehem Steel Company ______________ • ___________ • ________ _ 
19 Oarnoglo-IJllnols Stool Corp_ .. ________________________________ _ 
:MJ Oreat Lakee Steel Corp __________ .. __ •• ___ .. _. ________ • _________ .. 
:n Granite City Steel 00 ________ ._. ___________ • ___ .. __ .. ___ .. ___ ... __ 
ZI Oarnorle-IUinoil Steel OorP __________________________________ _ 
ZI JOIl68 &: LaughUn Steel Oorp ____________ • ____________________ _ 
" Tennossee o. I. & R. R. 00_ .. ___________________ .. ____________ _ 
26 Republlo Stool 0Qrp __________________________________________ _ 
2G Bethlehem Stool Company ______ .. __________ .... _____ .... __ .. ______ _ 
'11 OBrnGale-Illinois Steel Corp. ______ • ____________________ .. _____ .. 
• Republlo Steel CorporatloD. __ .. _______________________________ _ 
20 Youoptowo Sheet &: Tube __ • ______________ • ___ • _______ • ___ •• _ 
80 Orown Cork &. Seal OOmpany _________ ••• __ •• _____ •• _. ____ • __ _ 

~~~~~i~:::::::::::::::::::: We1rWD, W. VL_. __ ..... ____ • __ ._. 
aory,lodlao"-. ••••••••••••••••••• Mldaletowu,Ohlo _______ • _____ • __ 
SteubenvUlo,ObIo •• _____________ _ 
Boom, Mlchlgan ________ • __ • __ • __ 

80. Ohl"",oblll. •••••••••••••••••• 
Olevelan~ blo ••••• ________ ... ___ _ 
Indian8 J:1arb~ Ind_,, ___ ._, __ • __ _ 
Braokenrldge, 1"8. _______________ • 
Indiana Harbor, Ind ______ ._. __ • __ 
OampboU ... _Oblo-------•• ---- _____ _ 0&1'1

1 
InQ1Qn8,_ •• ________________ _ 

Doaroorn, Mlchlgan ____________ ._ 
McDonald, Ohlo. _______ • ___ •• ___ _ 

~inr.,_~:_::::::::::::::::: Eoorse, Mloh ___ • ___ • ____ • ________ _ 
Granite OUYj. m ____ ,, __ •. __ ._ .. ___ .. 
Homostead, .t'8 _____________ ~ ____ ~_ 
Plttsburgb, Pa_~_~_~ ________ ~ .. __ .~ 
P'aIr.ll.eld, Ala __ • ___________ ~ ___ ~ __ 
OlevelandL. Oblo~ ___ • __ • ______ ~ __ ._ 
~arrow • .t'oint, Md __ • _____ •• _._. 

N~8ill~~:.::::::::::::::::::::: Indiana Harbor, Ind~ _____ • __ • ___ _ 
Baltlmore, Md __________________ _ 

Bot IHot MWI Year MW Annual P'lnt 
~ Oap8oity Operat.ed 

'8" .... 
W' 
lit" .... .... .... .... .... ,." 
7'" 

.." , ... ,." .. " .... 

.. " , ... .... .... 
00" 

100" .... .. " 
OS" 
116" 
M" 
o 
o 
o 

432, 000 1024 
812, 600 1926 
802, 000 1971 
4:lO,000 1937 
-400,000 1927 
872, 000 1928 
640,000 1929 
-400,000 1930 
720,000 1931 
376,000 1932 
800,000 1932 
276,000 1932 
214,000 1934 
630. 000 1936 
270,000 1936 
llOO,OOO 1936 
800,000 1936 
600,000 1\)36 
720,000 1936 
72(1, 000 1986 
BaI,OOO 1936 
729,000 1936 
720,000 1937 
800, 000 1937 
7a1, 000 1937 
600,000 1937 
600, 000 1938 

8-Btand Oold :Mm 

1-6 Stand tor abeam __ _ 
H Stand __________ • __ 

.{. or a.Stand 
Tandem Tin 

MW 

'o;j'liiaDCi::::::::::::: 0 _____________ • ________ 1 2 Rev. "J-1Ii St • 
1-3 Stand __ ... ________ _ 
2-3 Stand _______ • ____ _ 
0 ________ • ______ • ___ ._. 0 
0 _________ • ____ •• _____ • 0 
1-3 Stand_ •••• _______ • 0 
2-3 Stand ___ • ____ • ___ 1-15 Stand 

(I) ••••••••••••••••••••• 0 0 ___________ ... _______ ... 0 
1-3 Stand •• _______ •••• 1~ Stand 
0 •••••••••••••••••••••• 0 1-8 Stand __ ._. ________ 0 
0. ____________ • ____ • ___ 0 
H Stand ____ • _______ • 
1-3 Stand _________ • __ _ 
H Stand ____________ • 

0 .•.••.•••••...••..•..• I Re._ 0 ___ • __________________ 0 
1-3 Stand_ ... __________ 1~ Stabd 
0 ___ • _________ • __ • __ ._. U Stand 
1-8 Btand _______ • __ • __ 0 
0. _____ • ________ ... _____ 0 
1-3 Stand ______ .. _~_.__ 1-15 Stand 
0 ___ • ___ • ______________ 1-4 Stand 

8:::::::::::::::::::::: ~-:at:rl 

~ 
~ 
~ 
~ 
~ 

8 
~ 
IS: a 

~ 
:0 

.... 
~ 
~ 
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EXHIBIT No. 2478 

[Submitted by the Steel Workan' 0rpnWng Oomml&teeJ 

W AB AND TU 8'l'11JDL GHOST TOWNS 

By Harold J. and Stan1ey Ruttenberg 

Complim61lla 0' C. U. O. 

(Taken from Harper's Magazine, Janua.ry, 1940) 

UIt'a started," a lean~faced, bedraggled, unemployed &teel worker announced 
excitedly. HI mean the war. Hitlers marching into Poland. I just heard it on 
the radio," he explained further to a group of sullen men loafing OD South Mill 
Street, across from the relief headquarters in New Cutle, Pennsylvania. The 
dead silence broke. One m&D whittling a stick dropped it. Another sitting on 
the curb got up and walked to the middle of the group. Someone asked hopefully, 
"Do you think the mills'll start up?" Everyone began to speculate on this 
possibility. 

Within an hour news of the outbreak of war in Europe was all over town. 
Rumo .. of good things to come began to !ly fast and furiously. This is going to 
be a long war. There's going to be a bill boom all over. The millst factories!. 
and mines everywhere will soon be needinY men. There'll be work ana plenty or 
jobs. A few days later the Mayor of New Castle solemnly told us that U. S . 

. Steel had received a large order from Japan and that the obsolete hand-mills 
would Boon be reopened because the modem strip mills were being taxed to capa.o
ity. We heard about "the order from Japan" from a newsboy, a waitress, ftom 
conversations in the street, and from almost everyone we met. 

More hopes were being built on equally plausible rumora. Someone heard 
from some official at the mill that the war had caught the strip mills unpre
pared. Canadian tinplate supplies were low. The German submarines had out 
off Canadian can manufaoturers from their regular supply of Welsh tinplate, 
at least for six months until England could organize its convoy transportation. 
Oldtiine .. in the tinplate trade were saying that the food packe .. would rush to 
buy up one hundred per cent of the 1939 vegetable and fruit crops, pack them in 
every tin can they could lay hands on, and store from twenty to ninety per oent 
of the several food packs until prices went up. Before the war was two weeks 
old everyone in town had convinced himself that U. S. Steel would have to reopen 
the hand ... tyle tinplate mills, which hed been abandoned for good, to meet theee 
multitudinous demands for tinplate, despite the fact that hand-rolled tinplate 
costa were five to twenty dollars a ton higher than OD the automatic strip mills. 

Dreams began to be dreamed-not by workers alone, but by everyone in town. 
We'll get the gas turned back on. We'll pay the back rent and won't be kicked 

. out. The kids can get new school clothes. I'll buy the wife a new dress. Dad 
won't have to wear that sloppy old hat no more. We'll fix the car and buy a 
license for it. The milk bill ean be paid and we'll start to get milk again each 
morning. Our rent colleotioDs will go up. Business will be better. The worken 
will start buying all the things they need and have been without. New Castla 
will be back on its feet in no time. 

"Glory hallelujah t"_in brief, that is how World War II was greeted iD New 
Caatle. And unde .. tandingly so, because private industry had deserted the 
town' new machines bad thrown 5,700 of ita workers on the ash heap j ita indua-
trial ~mployment had declined sixty-four per cent since 1927 j fifty-two per cent 
of its fifty thousand people were dependent upon government aid for subsistence 
(with another twelve per cent trying to get relief or WPA jobs); the State and 
Federal governments bad. turned a deaf ear to the workel'8' call for real help-,-and 
the 76th Congress had limited their laot hope for employment by cutting WP A. 
With its future hopeless, despairing of any aid from private industry or govern
ment (except meager relief or WPA grants), New Castle sucoumbed to the war 
fever. And not in vain. 

Cl .M' added to ·Boo'-" Thus the PiUlburgh Press', headline writer, twenty
six days after the war started. prefaced a front-page headline: 

If 'GBOST' TOWNS IN DISTRICT STIR AS MILLS, MINBS OPEN" 

The story under the headline announced that one of New Castle's obsolete 
tinplate mills would resume operations, and 2,500 of ita technologically disglaced 
workers would be reemployed. Like the stranded. people in other "ghost steel 
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and coal towns, the people of New Castle cheered-though they must have guessed 
that the mill was being reopened. for a limited and final time. 

"Ghost" towns in coal have been chronic since the end of World War I, but in 
steel they are 8omethio§ new. In the past two years the steel strip mills, ua 
moving picture direotor 8 dream of the future of technology," had displaced 
25,000 hand-mill workers &nd turned more than a dozen thriving communities 
into, "ghost" steel towna. Overnight the "war boom" put new life into several 
of these, like New Castle and Martins Ferry r Ohio. Other steel towns that are 
still dead, their obsolete mills idler their displaced workem unemployed, symbolize 
the nation's pressing economic problems that have cried out in vain for a domestic 
solution. The ghost towns that have been revived since the outbreak of war sym
bolize the way in which bombs over Warsaw can bring joy t.o workers, farmers, 
and industry starving respectively for work, higher prices and profits. The 
deadly parallel between these ghost steel towns and the country as a whole, af
flicted with common economic ills that have not responded to domestic forces, both 
resuscitated for the time being by war in Europe, raises the question: "After the 
war boom, what then?" 

When the extraordinary tinplate and other steel demands cease, the skilled 
hand-mill workers will be through, this time for good. Revived steel towns will 
revert to ghost towns. More steel communities will be added to the "ghost" 
category. In all the horrors of a post-war depression the country's pressing 
economic problems will be more acute, the plight of New Castle and the other 
ghost towns more tragic, and the necessity for domestic solutions inescapable. 
The war boom can only po.stpone the day when we shall have to come to grips 
with the economic ills it is temporarily solving. These ills are deep-rooted in
deed. Distressed communities with stranded populations in the coal fields) de
pleted timber lands, copper, lead, zinc, oil, and gas districts, and textile centers 
have been the by-products of the exploitation of natural resources and the shif~ 
ing of production centers. But in the steel industry ghost towns are the result 
of economic ills that permeate our national economy. Technological unemploy
ment h88 reduced these steel towns to economic ruin. 

II 

The .tory of New Cootie gives the picture of all the ghoot steel towns, be
oause their rise and fall resembles one another 88 closely as the play-by-play de
SCription of one football ((Bme resembles another. New Castle lies sixty miles 
north of Pittsburgh, midway between Lake Erie and the Ohio River, in the 
middle of the Shenango Valley. It woo founded in 1798 by a .mall b&lld of 
Swedish pioneers, who became prosperous farming the fertile fields of the valley. 

At the time of the Civil War ugly coal tipples began to dot the landscape of 
the beautiful valley, rioh meadow lands were torn up to uncover limestone, and the 
iron ore openings spit forth huge chunks of red earth. "Billy" Patterson, a farm 
boy risen to banker, transformed the peaceful Shenango Valley into a seething 
industrial district, put ita coal, ore, and limestone-the main ingredients of iron 
and steel-together, and sold his outside interests to concentrate OD expanding 
New Castle. By 1890 he gave the town one of the country's first integrated steel 
firms with a continuous chain from iron ore to finished products. Billy Patterson, 
having become an iron master and steel magnate, sported a walrus mustaohe in 
keeping with his reputation as "the father of New Castle." 

The rise of New Castle was phenomenal. Despite the panics and depre88ioDB 
of the eighteen nineties, ita population increased 144 per cent to 28,339, faster 
than that of any other town m the country. At the turn of the century over six 
thousand workers were employed in ita steel and iron works and rod, wire, nail. 
and tinplate milia. The town proudly boooted having the largest tinl?late mills 
in the world, and its rapid growth attracted several consumers' goods mdustries. 
Youngstown, Ohio, to-day's number three steel town, was then only a flyspeck 
on the economic map of the industry, and Gary, Indiana, to-day's number two 
steel town, still a swampy marsh along Lake Michigan. New Castle seemed 
destined. to become the very center of the new steel world, until Billy PattersoD 
retired and the town fell into the hands of & stepfather. 

In 1898 J. P. Morgan c!r Company bought every important New C""tl •• teel 
works, and apparently oht&ined from their previouB owners an agreement not to 
reinvest their profits in steel works in New Castle that would compete with the 
billion-dollar Steel Trust--at least, suoh were the results. Seventy-four yean 
old, Billy Patterson gracefully retired. All the other important steel men in 
town, except George GreeT, moved away or invested their money elsewhere. 
Even Green. whom U. S. Steel put in charge of the tinpiate millo, Invested hiB 
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money in the LaBeJJe Iron Works at Stubenville, Ohio, and in other firms through. 
out the country. Thus ended the expaneion of the steel industry in New Castle. 
For a while a few enterprising local business men tried to carry on the tradition 
of an ever-growing industrial community. But the people soon leerned that 
.their town was no longer run by local men; New Castle'. new boss was an absentee 
owner_ 

That boss was Judge Elbert H. Gary. His first act was to throw fifteen 
hundred rod, wire, and nail mill workers on the streets, blame it on "Jabor trotibl8

t
'I 

and merge the rod, wire, and nail mills with similar operations elsewhere. t 
was soon evident that ·New Castle's absentee owner was not interested in develop
ing the town but only in U. S. Steel's interests as a whole. Ruinous oompetition 
of Welsh tinplate having e!imin&ted by the McKinley Protective Tariff on tin· 
plate, that to this day gives American tinplate producers a monopoly in the 
United States, U. S. Steel, then settled down to making handsome profits from 
the New Castle tinplate mills until 1937, when technology made them obsolete. 
Gary acted on the idea that ownership of the steel and tinplate works entitled 
U. 8. Steel to control the town. The results were soon evident. A glass com
pany, founded in New Castle in 1849, moved to West Virginia. John Stevenson, 
Jr., who had ,Played an important role in developing New Castle's tinplate works, 
dismantled his stately stone mansion on Lincoln Avenue overlooking New Castlej 
piece by piece he moved it twenty miles up the Shenango Valley to Sharon, 
where the mansion was reconstructed. In south Sharon Stevenson erected a 
large tinplate works, but as BOon as it was completed the powerful U. S. Steel 
combine bought it, built a company town round the works, and named them the 
Farrell Works and Farrell, Pennsylvania, in honor of Jamea A. Farrell, one of 
U. S. Steel's rlLDking oflieere. 

Now only 'one force-the labor unions--stood between Judge Gary and 
complete domination of New Castle. His efforts to exterminate the trade unions 
in the tinplate mills failed in 1901 because of an exprit de oorps pervading the 
workers and management. Behind this harmonious oondition was a long tradi~ 
tion of oolleetive bargaining that the skilled Welsh and English workers brought 
with them and that had been in praotice in the New Castle mills from their 
~ning. Gcorge Greer, the manager of the tinplate mills, refused to round 
up a gang of strikebreakers. With head always erect, sharp eyes, and a distin~ 
guished goatee, Greer was a man of forceful independence and did not fit into 
Gary's military type of organization. But he was suoh an indispensable oper&t-
ing man that Gary was not free to oust him until July, 1908. The following 
July, 1909, Gary handed the tinplate workers' union an ultimatum to disband. 
Having seen the pottery workers union shattered to bits three years earlier, the 
tinplate workers received the Judge's ultimatum stoically and closed down the 
mills. The pottery strike had shaken up New Castle, whi"h had been a union 
town for years, because it was plainly observable to the townsfolk that U. 8. 
Steel was behind the pottery firm. With Greer aafely retired to his farm where 
he raised Shorthom Durham cattle, Judge Gary imported strikebreakers and 
broke the strike in six months. Not until the rise of the C. I. O. in 1937 were 
New Castle's tinplate workers organized again. 

Anger, especially among the workers, turned into a spirit of revenge. In 
1911 the town eleoted a Soci&list Mayor, WaIter V. Tyler, who was • railroad 
brakeman. A split between the "wets" and "drys" facilitated the SocialiBt vio
tory, but their capture of the olty council was clean out. Judge Gary'. followers 
lost no time in getting the Republican legislature in Harrisburg to rip out the 
council of fifteen members elected on a ward basis that proved hard to control, 
and to install a commission form of government, with only four councilmen. The 
local paper editoriRiieed: . u. * • the bitterness and <hairs fM revenge that led up to the election of a 
minority mayor have been gatherinl volume for years. Petty jealousies, lack of 
tolerance Jor ,he Pietoa of other.· * found expression in this election." 

The humble editor of the town's paper was telling Judge Gary that the workers 
had elected a Socialist Mayor to get even with him for taking their union from 
them. Mayor Tyler did a valiant job while his term lasted. Judge Gary saw 
that he never got another one. And when WaIter V. Tyler WB8 elected. to city 
oouncil in 1928 as a Republican he symbolized U. S. Steel'. domination of every 
phas~ of New Castle's life. 

III 

B~ore World War I intervened, there were omens of New Castle's economio 
decline. In 1912 • stamping and enameling company failed. The next year, 
'Youngstown, Ohio, already ~vershadowing Its rival aa a stee1 town, gleefully 
reported in \De Y .... ng.lo1Dn V,ndicalor: 
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"With • • • the wealth of the city tied up princip&lly in banking and 

other private financial interests, New Castle gradually Qommenced to feel the 
effects of its wealthy men's inactivity. Merchants * * * interested in the 
prosperity of New Castle pointed longingly to the vastly different spirit shown 
by the home capitalists of Youngstown who on selling their stock to the combine 
(U. S. Steel) • .. • organized * • .. independent compaDies. But • * * New Castle dollars went * .. .. to promote gold mines in the 
west, to build oil refineries in other _parts .. III .. with little concern for the 
industrial advancements at home. The effects of this spirit were hound to bring 
bad results." ' , . 

The bad results were postponed by the War, throughout which New Castle 
prospered. U. S. Steel added "even hundred and fifty more tinplate workers to 
its rolls, restoring half the number of jobs it had eliminated a decade earlier. 
The wheels of industry hummed until the advent of the post-war depression, 
from which New Castle has never recovered. 

Like its rise, New Castle's fall has been phenomenal. During the prosperous 
twenties its population increased only eight percent while the nation's [Opula
tion rose sixteen percent. The Chamber of Commerce became alarme about 
the 10 .. of industri .. and jobs by 1927 and hired experts to make an industrial 
BW'Vey of New Castle, which showed: 

". • • You have * • • lost a number of plants * * • The 
time has come for * * • a program that will cover a period of the next few 
years. You are in real competition when you land an industry these days. 
* * * The program we recommend is: 

"REpLACII LOST INDUSTRIES * * * the Car Works, the Rubber Plant, the 
Baking Company, the Knitting Mill, the Brewery, and the Stove Works (&llleft 
town). The Engineering Works in 1920 * * * had 452 employees * • * 
During the summer of 1927 they had 66 • * • It do.. seem aB 
though there would be some way to save this important industry for New 
Castle * • ." 

Spurred on by the 10 .. of these firms that employed 3,340 workers the Chamber 
started a campaign late in 1927 to replaee them. Not a single new firm was 
brought to town by 1930 when the depression set in. Gone was Billy Patterson 
and the spirit of local initiative. When a firm failed in Patterson's days he 
would solicit New Castle business men to subscribe for stock in a new firm to 
take over the bankrupt one, and loaned the money to those subscribers who 
could not raise it on the spot. New Castle's absentee overlord had long since 
snuffed out this enterprising spirit. When the car works closed early in the 
twenties and threw two thousand men on the streets, for instance, U. S. Steel 
did nothing. 

But the Chamber'" drive to replace New Ca.otle's loot industri.. failed ig
nominiously because the towosfolk expected that U. S. Steel was gning to expand 
its New Castle operations and employ more workers. An officer of one of the 
pottery firms in town told us: 

"In the twenties U. S. Steel bought a large tract of land adjacent to its property, 
and built a modern power plant with a much greater capacity than its operations 
required. Everyone .... umed that the land was purchased and the enlarged 
power plant erected to take care of the open hearth furnaces and coke plant the 
Corporation was going to build." 

Talk of this expaosion ereated a wide-spread feeling that the Chamber was 
unduly alarmed about tha 10 .. of jobs" and that U. S. Steel "would take oare of 
New Castle." As a consequence, the lihamber's drive fell flat because the town&
folk did not get behind it. 

Not until 1931, when U. S. Steel abandoned its Beooemer steel works, throwing 
twelve hundred workers on the streets, did the townsfolk suspect tha1i the com .. 
pany would not take care of New Castle. Some clung to the hope that the Beo
aemer steel works would reopen after the depression, although informed steel men 
knew that it was the victim of technological advances in the use of open-hearth 
steel where Bessemer W88 formerly used. In 1935 the works was dismantled; 
Bessemer steel had declined from sixty-seven per cent of the steel produced in 
1900 to I ... than ten per cent. Technology dealt New Castle a body blow. 
The Chamber's ill-fated program was revived. By 1937 ten new industri .. 
employing 950 workers were brought to New Castle, and its future seemed le.ss 
hopel.... But only for a brief period. In the f&ll of 1937 there came a second 
blow: U. S. Steel permanently abandoned the Greer tinplate works, displaeing 
fifteen hundred workers. 

Thoroughly alarmed now, the townsfolk suddenly got visions of a "ghost" town. 
The Mayor led a oommittee of leading citiseno to the Pittsburgh office of U. S. 
Steel. "Why didn't you build your continous atrip mill in New Castle, whioh 
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has the workers to man it and the community facilities to lerve the workers, 
instead of building it in the wilderness of Irvin, Pa. ?~J the committee asked. 

The reply, iD effect, was: "We would have liked to bonar New Castle with 
the Irvin strip mill, but we bed to proteot the interests of our stockholders. We 
can produce at Irvin anywhere from five to ten dollars a ton cheaper than we could 
in New Castle. Irvin is OD the Monongahela River, interconnected by our own 
rwoad with the Edgar Thompson works tbet supplies it with s.mi1inished steel. 
Our Clairton by~product coke ovens are nearby and they 8upply Irvin with g88. 
Finally, we of course have the advantage of cheap water transoortation down the 
Ohio River, as well as of our own railroad, to ship our fin~Jhed products from 
Irvin. You understand, gentlemen, tbet building In New Castle was out of the 
question because of its disadvantageous geographic location. It is an inland town. 
Transportation coats in and out of New Castle are r.rohibitive." 

All hope of U. S. Steel expansion in New Cast e was gone. The committee 
returned home disheartened. The townfolk agitated for a canal from Lake Erie 
to the Ohio River, but their hopes for cheap transportation were soon drowned 
in the failure of the canal project. Geography bed dealt New Castle another 
blow as a heavy industry town. 

IV 
Merritt Reynolds, a handsome, trim boy in his late teens, graduated as president 

of the 1939 New Castle High School class of 601 young men and women. Chosen 
with the other officers of the class as the most likely to succeed, h. hunted for a 
job, anT kind of work, put his application in at Ha dozen places Dut they all drew 
blank.' The auto repair shop located in the stables of Billy Patterson's old 
mansion didn't need any help. "Can't use anybody," he heard at the bronze 
plant, the potteries, the chemical works, everywhere he went. There was no use 
trying at the lone remain~~l'L. tinpmte mill, Cl 'cause there's hundreds of tinplate 
men from the old Greer . walkin' the streets." All Merritt Reynolds could 
find was a job as an extra usher in a movie house. Unable to make out on his part
time earnings, be went to the Knitting Mills building, now occupied by the relief 
offices. Here Merritt got his first opportunity, a .bence to go to a CCC camp in 
Arizona. He took it, gladly. 

Only one officer of the 1939 class got a job-as a bell hop at a hotel on strike 
by the A. F. of L. A year after graduating, the president of the 1938 class was 
still unemployed. The rank and file of the graduates found the going just 88 
tough. Of the 613 graduates in 1937 three out of ten went on to school, two 
got jobs, While five out of ten could not find work. 554 graduated in 1938. Six 
out of ten Joined the unemployed, two went on to school, and two got jobs. High 
School authorities will Dot know what happened to the 1939 clBB8 until next year, 
but one school official said liThe 1939 graduates are not competio~ for' private 
jobs, there are none to compete for, but fighting to get into the CCC. ' 

Amon, the workers who once had a job despair is ghastly, hope more forlorn. 
ifI'm whipped" a $15 a day tinplate worker told us a few days after he was fur
loughed from a $3.20 a day WPA job in August. Ifl can't make a livin' any 
more. The hand-mills are through. They're tumin' out more tinplate pushin' 
buttons in these strip milla than the whole lot of us could roll. I use' to make 
good money, and I saved some. Ma and I bought our home when we were mar
ried, ,ot it all paid for, and now can't meet the taxes. We can't even get on 
relief cause my oldest boy and his family are livin' with us and he hu a job drivin' 
a truck.. A fellow can't ~et a job in town, everything is dead, and he can't go 
nowhere lookin' 'cause he s busted. I bummed a few bucks and traveled for two 
weeks huntin' work. It was no use. My youngest boy can't get in the COC 
camp 'cause we ain't on relief, and can't get on. What's the use 0' talkin'! 
How about settin' a fellow ut' to a glasa of beer?" 

Seven thousand familiee, SIXty-four per cent of New Castle's population, are in 
the same boat. Few have the money to go elsewhere to seek a job, and those who 
do only discover that private industry is not expanding to take up the alaek in 
jobs crested by technology. 

"SHAVE A.ND HAlRCtrr-TWO BITS" is painted on the window of a barber shop 
iD the workers' section of town. The barber explained: "I charged the re~ 
price until a few months &gO, but I couldn't make out. My good customers didn't 
beve the cash and .berged it. I did their work becaus.> I bed nothing else to do 
and to keep them 88 custome1'8 if things ever pick up around this place. I was 
about forced to close the shop when my wife gave me an idea. She said, 'Nobody 
has any money, but they can always scrape up fifteen cents to go to a sbow. 
Why d..,n't YOl1 cut out tpe charge accounts and make everyone pay ten cents for 
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a shave and fifteen cents for a haircut?' That's just what I did, and I've taken 
in enough cash the last two months to keep the wolf from the door." 

A Main Street dentist told us that his paying praetice has almost vanished, 
that he had had to take his boy out of medical school and didn't know whether 
he would ever be able to send him back. IIThere isn't any question about it," an 
official of the Retail Merchants' Association said: "government money-W-PA 
Relief, Unemployment CompensatioD, eec, and the rest-is keeping most of 
our merchants out of the bankruptcy courts to-day. Last week (this was in 
July) WPA laid ~ a lot of men, and all the merchants complained immediately 
that their aales dl9pped off." 

Indeed, the main spigot of cash in New Castle is no longer private payrolls, 
but government money. At the rate of expenditures for the first eight months of 
this yew:. the Federal and State governments were pouring $3,246,000 yearly into 
town. un September 1, 1939 ... 28 per cent of New Castle's population,- listed 
as 3,146 oases, were drawing I::itate relief; 8 per cent, 952 cases, unemployment 
compensation; another 8 per cent, 900 cases, on WPA rolls; and still another 
8 per cent, 864 cases, had applied for State relief and were waiting to be accepted. 
Fifty-two per cent of New Castle is dependent upon government aid for subsistence; 
or on the verge of it. Another 12 per cent, 1,338 cases, consisting in the main of 
recently displaced tioplate workers who were high wage earners, are registered at 
the State Employment Ollice as unemployed. Before being eligible for relief a 
worker must prove'himself a pauper, and these workers will eventually join the 
relief rolls when their savings are exhausted. 

C&Let your Castle and my Castle be New Castlel" With this slogan officers 
of the Pennsylvania Power Company, subsidiary of the CommonWealth & Southern 
utility empire, appealed to the workers, business men, and professional people 
to pull New Castle out of the mire. Thus the Greater New Castle Association 
was born last winter. For political reasons--certainly not for economio ones
the utility company built a three and one-half million dollar power plant in 
town, completed this year. The utility company ollicers frankly admitted that 
their interest in the Association was to bring payrolls and jobs to town to offset 
their large losses of industrial and home power customers and to protect their 
new investmenti and they were quick to emphasize that the welfare of the towns
folk coinoided WIth the utility companyss interests. Everyone, no matter what his 
station in life, was invited to join the AssoCiation, which raised thirty thousand 
dollars and hired an executive director and economic e:.:peria within a few weeks. 

The Association's first circular explained: 
u* • • We lost between 1920 and 1939 eleven industries, employing 5,340 

workers; we lost through decline in operations 700 workers, or a total of 6,040. 
We gained in new industries ten. * • • These placed 950 back on employ
ment pa.yrolls, and the expansion of existing industries • * • added 920 
more, 80 we have gained 1,870 employees, but our net loss is 4,170 
emr.loyees. * • • I. . * the payroll lOBS due to industria.! decline is conservatively estimated 
at $5,000,000 or 28~ percent. - - - What we need is jobs at supportable 
wages. * • *" . 

But before the Association could hring any new jobs to New Castle it had to 
obligate itself to pay one per cent of the $250,000 annual payroll of the pante 
oompany_ that threatened to leave town and throw four hundred workers out of 
work. This subsidy saved the four hundred jobs, for the momen~ and in hailing 
ita victory the Association announced hopes of uincreasing (New \;utle's) payroll 
in 193~" by a quarter of a million dollars. Then a bombshell bunt. In mid-July 
U. S. steel closed the 8henango tinplate works, its sole remainiog New Castle 
operation.' Three thoU88nd workers were thrown on the streets. A yearly 
payroll of five million dollars W&8 lost. New Castle's 1088 in private employment 
Bince 1920 elimhed to 7,170, and its annual payroll for the same period fell another 
five million to &even Bnd one-half million dollars, a fifty..aeven per cent drop. 
Technology dealt the town a third and, this time devastating blow. 

Private industry that once employed 11,259 workere now takes care of only 
4,071, a drop of sixty-four per cent. Just as the Shenango works closed, the 76th 
Congress hurt New Castle by cutting WPA wages five dollars a month and 
reducing WPA jobs from 1,900 in MaT to 900 in September. Certainly the Asso
ciatioo's goal to increase the industrial payroll in 1939 by on~twentieth of the 
1088 of the Sbenango works payroll demonstrates its helplessness to cope with the 
oombina.tion of forcea that have wrecked the economi-o life of the town. 

·1U3Q oeD8UI4B.674;.".mt. population DOt. eat.lmated lDy higher. 

124491--U-pt. 80--78 
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V 

Unable to help itself, forgotten by private industry, fed meager relief by the 
State governme'!.~ ignored by the Rooeevelt Adminietration, and abuaed by the 
76th CoDll"""'o New Castle has been revived by World War H. Ita reviva1, 
however, IS partial and temporary. On October 2, 1939, the huge Shenango 
tinplate works swung open ita doon and 2,500 worken ruahed in, eager '0 get 
back to work. The war-born prosperity is bringing joy into twenty-five hundred 
homes; eventually there will be another five hundred when the full contingent 
of Shenango workers returns. But the hopes of four thousand other New Castle 
familiee have not yet turned into joy, nor are they likely to. Although muoh 
of the town's retail business will be aided, and the potteries, the bronse plant, and 
other firms will pick up, the war boom will still leave at least OJl&othird of Ne. 
Castle's populatIon dependent upon government aid. 

Furthermore, Shenango'a reopening is to be brief. flThia is the last lap for 
the hand-mills," an official of U. 8. Steel told U8. Strip milia, OD the average, 
produce tinplate fifteen doDars a ton lower than the hand-miIle. Under ordinary 
conditions the capacity of the strip mills is more than enough to meet demands, 
and if the extraordinary demands are sustained, strip capacity will be inc_ 
instead of high-oost obeclete mil\e being operated indefinitely. In either 0 .... 
Shenango will be closed as quickly as it has been reopened, and for the last time. 
Ghost town is New Castle's destiny. 

A similar fate awaita more than a score of other stee1 towns. TeehnologicaUy 
displaoed worken who have been idle for almost two yeant-l.500 in Yorkville, 
Ohio; 1,100 in Elwood. Indiana; 1,000 in Cambridge, Ohioi and thousands more 
elsewhere--a.re breathlesaJ.y awaiting an announoement tnat their abandoned 
mills will reopen. The announoement may come, but the odds are that the war 
boom will leave theee ghost towns untouched. Obeclete mills in a do ..... more 
steel towuB--elllploying 900 in Apollo, Pennsylvania; 1,000 in Follansbee. West 
Virginia; 2,500 in Newport, Kentucky; and thousands more elsewhere-have 
taken a new lease on life; their workers new hopes and aspirations. When the 
war boom eollapsee theee miIle will fold up with a terrific crash. And the post
war depression will shake the foundations of another score of steel towns, like 
Farrell and Vandergrift Pennsylvania, each employing twenty-five hundred 
workers, and MassilloD, Ohio, with three thousau.d steel workers, to 8uoh an extent 
that their onIy destiny ean be that of New Castle. Technology takee ita toll 
not only of workers, but of entire mills and complete towns. 

The new steel technology means more than a Blow elimination of workers; it 
is wholesale displacement. A band-mill is a hot, noisy place, crowded with old
style equipment with squads of workers waiting about while otbers relieve them 
for ahort periods at the furnaces. In one such mill of this character the fliron" iB 
bandied more than fifty times by tongs and hands before the process is finished. 

In a modern strip mill all this vanishes. The place is cool and spacious. A 
few workers, some acattered about in over-head control boothB pushing buttons, 
handle the "iron" in one operation. Here a huge slab &8 big 88 a mattress but 
weighing several thousand pounds is automatically released from a furnace, rolled 
into a coil a thouaa.nd feet long like a thread OD a spool, placed on a conveyor and 
put through more continuous o~tions until it is cut into sheets for your auto
mobiles or plates (later tinned) for your canned BOUp. All the horde of men 
who onoe were employed. in the making of ateel. are swept away, leaving a few 
watchful men guarding oontrols. And all those Bwept away are piled up in the 
scattered. steel toWJlB, wondering what nen. 

Certainly the war boom is no answer to teehnologica1 unemployment. The 
unsound social and economic structure of the steel towns remains unchanged. 
Absentee overlords continue free to legislate their eoonomic future, and that of 
other basio Industry towns, without any responeibiJity for tile sooial and political 
effeeta of BUoh legislation. Throughout the nation there are scoree of industrial 
towns dominated by one industry or large corporation ,hat are now prosperous, 
but doomed to economio destruotion by tbe same foroea that have rued the econo
mio life of New CBBtle. These forces like mass unemployment and the country'. 
other more obvious economio ilIa, will be more ugly and difficult of aolutioD 
when the boom and its allaying effeota are over. In additiOD, the maladjustments 
in our economio machinery, 88 during World War I, are being aggravated by tbe 
war-boom recovery, after whioh our task of domestio reoonstructioD will be the 
same as in Maroh, 1933, only ten times greater. 

Gradually the American people as a whole will J'eeOver from the .ud<iennesa, 
enormity, and intellectual shock of World War 11, and the Immedia::..~:"",cts 
of personal economio gain from the prosperity it has provoked, to . e witb 
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Carl Sandburg, poet and biographer of Abraham Lincoln, "that in this hour 
mankind's greatest need is & common agreement on the causes and conditions 
that have produced idlers at the top and bottom of sooiety." And that such an 
agreement will 

". • • have to oonsider the vast mass of unspeakable, inarticulate, woe
begone human tragedy gathered under the head of that hideous but accurate 
phrase from the science of ecoDomics, 'the technologically diaemployed'-the 
people whose jobs. have been abolished and destroyed by machines and new 
lDdumial processes and transitions. * * ." 

The purpose of the agreement will be to provide the basis for an "arrangement 
by which the idle rich and the idle poor oould make a two-power pact to take 
ca.re of each other" in a way that no war boom can possibly do. ' 

ExamlT No. 2479 
ISubmltted by Ul.e Steel Worken' Organising CommitteeJ 

DISPLACEMENT 0:1' MEN BY AUTOMATIC STBlP MILLS 

SummtJry 

Already Displaced (Names of Plants Attaohed) ________________ 38,470 workers 
To Be Displaced In Integrated Companies (Names of Plants 22,950 workers 

Held in Confidence). 
To Be Displaced in Small Independent Companies (Names of 23,350 work .... 

Companies Held in Confidence). 

Total Displacement By Automatic Strip Milla _________________ 84,770 workers 

BXPLANATION 

Of the 84,770 haud mill workers adversely affected by the automatic strip mills, 
88,470 have already been displaced. The mills in which they have been displaced 
are attached hereto, indicating the year in which the displacement took place. 
In this compilation an effort has been made to place each abandoned mill in that 
year in which it last operated 8ubstantially. This rule could not be followed in 
all cases; and some are listed in the year in which they were abandoned. which is 
usually later than the year last operated. , 

Of neceasity the number of hand mill workers displaced in each abandoned mill 
is estimated, and most estimates are conservative. The number of workers 
affected in mills of equal size but abandoned in different years is not strictly 
oomparable because of the difference in maximum weekly hours prevailing in 
different yeal'B. Hand mill workers displaced as a result of the installation of 
semi-automatic revel'Bing mills are also included in this list. This list is not com
plete. but includes the major hand mills abandoned during the 1930's 88' a result 
of the introduction of the automatic strip mills. . 

Oompany Looatlon ProcIllOt No. or men 
dlspl .... 

I_and 1980 
American Rolling MDl Company ____________________ MiddletowD.O _________ Bbeets, Tin 

Plate. 
700 

Bmeelre Sheet&: Tin Plate Company (Then the Em- Asbtabula, 0. 4 •• _______ Sheets ___ .. _ cm 
P S!a>l oarpi' 

Emeeire Shoot. &: In Plate Oompany (Then the Em- NIles.0 ____ • __________ 4_ Bbeetl._4 ___ 
" lIlO 

P B!a>l ""'S')' Republic Steel orporatloD._4 ____ ~. ____________ • ___ ._ Warren. 0. _____ ..... ___ Tin Plate._. .., 
Republic Stool Corporation •• __ • _____________________ Warren. 0. ____ • _______ • Sheets _____ • ... 
YOWllltoWD Bheet &I: Tube OompanJ' ___ • __ ~ ___ ._. __ Warren. 0. ____ • ____ . ___ Sheets _____ • eo 

Total Work6l'l Dlaplaced_. ____ • _______ • ___ ~ ___ --------- ---_._- --_. ------ .--_.-.------- , ... 
,99' 

A.lI~benJ'-Ludlnm. Steel Corporation (Then the Bractemidle, Pa _______ Sheets. _____ ... 
A OJ[hcny Stool Co.). 

g=~iDf~~s~IJg~~~n-(Tiie1itb8Ameit:-
Canonsburg. P6 _________ Shoots •• ____ MO Leochbuq:, P& __________ Shoots.. .. ____ 000 

can eet &I: TI.D. Plate 0.). 
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Com .... Loco"". 
10" 

Product No.ofm-eD 
dlap"""" 

Cameme-DUnols Bteel Corporation (Then theAmerl- Bcottdale. PL. ______ ••• _ Sheets._._._ 850 
can .!iheet &: Tin Plate Co.). 

Empire Sheet &: Tin Plate Compaoy (Then tbo Em- NIleI. 0.________________ Sheets._____ 3&0 
plre Steel Corporation). 

Btiaroa Steel Corporation (Then the SbBlOD Steel YOUDllltown.O. ________ Sheets._____ foCJO 
Hoop Co.). 

Total Workers Displaced. _____________________ • _________________ •• '. _______ • __ •• ____ •• 8,050 

.. 32 
None Reported. 

1'" 
ContinentaJ Steel Corporation ___________________ •• __ Kokomo,lnd. __________ 8heete._____ 100 
Wheeling Steel CorporatioD ________________ • __ ._ •• ___ Martins Ferry. 0. ______ Sheets. ___ .'1-_--::""":: 

Total Workers Displaced ______________________ '. _____ •• ____ • __________ A. __ •• _. ________ I==~600;; 

1934 

Camegie-mlnols Steel Corporation (Then the Ameri
can Sheet" Tln Plate Co.). 

Inland Steel Company __ •• ____ •••• _ •• ___ •• ____ • __ ••• 
Republic Steel Corporation (Then The Newton Steel 

Co.). 
Whoollng Steel Corporatlon_. ______ • _________ • ______ _ 

Morgautown, W. VIL __ _ 

MUwaukeet.Wlsc_. -----Newton Faus, 0 _______ _ 

Sheets, Tin 
Pia ... Sheets _____ _ 

Sheets _____ _ 

WheelIng, W. Va._. ____ Sheets, Tin 
Plate. 

Youngatown Sheet&- Tube Company (Operated. 8 Yoanptown,O _________ Sheets. ___ ._ 
briar time In 1937, then abandoned). 

700 

""" 1,200 

700 ..., 
Total Workenl Dlsplaced •.• _. _. __________ ••• ____________ • _____ •• __ • ____ •• _ •••• ________ I==';;'~IIOO;; 

1936 

Great Lak68 Steel Corporatlon •• ________________ .____ Econe, Detroit, Mlcb_.. Sheets_. ____ 1,000 
Weirton Steel COmpany ______ ••••• ___ • __ • ___ • ___ •• _. Steubenville.O. ________ Tin Plate___ SI 

Total Workers Dlsplaced •• __________ ._ •• __ ._._ •• __ •• __ ._. ___ •• _ •• _._. ____ • ___ • ______ ._ l,toO 

1936 

Carnegle-Dllnoll Steel COrporatlon_ .......•..• ______ Oary. bd._ ••••• _ •••• __ • Sheets, Tin I, 000 
Plate. 

Carnegle-IDinols Steel Corporeation. ___ •••• _________ McKOO8port. Pa •.. _ •. __ Shoots. ___ •• 6IiO 
Columbia Steel COlDpany __ •.•••••........ _ ••••••••• Plttshurg. CaL ____ ••• _ •• Tin Plate._. 100 
Columbia Steel com~y.-- .•.• --- ••••.... -.-- ••••• TorrancebCal.- ••• - •••• - Sheets ____ ._ ... 100 
Continental Steel ration (Operated. a lew Canton, _. __ ••..• _ ...• Sbeatl ___ •• _ 

months in 1939 tben a andooed). 
ContlnentalStOOi Corporatlon. __ . ___ •••...•.•••••• __ Indlanapolfs1Ind .•• __ •• Shoots...... 100 
Inland Steel Company. _____ •••• _ ••. _ •• _. ___ •....•.. _ Indiana Haroor. Ind_... Sheets •.• __ • :ilO 
Wc1rton Steel Company. __ ....• ____ ••. _ .• _._._...... Clarksburg, W. Va... .• __ . Tin Plate... 1,000 
WelrtoD Steel Company ___ •.....•.••••.....••••••• _. We1rton, W. V8 ••..•••. Tin Plate ••. 1--__ ""_ 

Total Workenl D1IIplaced._ •• _ •••.. ~ •.•••......••.••••• -•••••• - ••. -......• _ •••• ________ 1== .. ,;.,.10= 

1 .. 7 

Bethlehem Steel Coropratlon._ ..•. _ ............... _. BlasdeU, N. Y. __ ._ .. _ .• 
Carnegle-IDloo1IISteel Corporatlon •••.... _ ..•.... _ .• _ Cambridp,O •.... __ •••• 

Carnegie-DIlnols stool Corporatlon ..•.•• __ ._ •• _ .••• __ 
CBnlegle-DUnols Steel Corporatlon •• __ •.•.• __ •••..•• 
Carnogfe-D1lnois Steel Corporation ..••••• __ .•.• _. _ ••• 
C aruegle-Ullnois Stool Corporatlon .•. _ ...• _ •••• _ ..... 
Emplre Sheet &: Tin Plate COmpany .......... __ • __ _ 

f:~~=~~lDtfo~raiiOi,(Diipi8.iment· 
begun in 1933, completed in 1937). Otts Steel Company .• __ ••• _. _______ • __ •• ___________ _ 

Republ1c Steel CorporatlolL __ •• __ • ____________ • ____ _ 
Republle Steel Corporation .......... _ .• _______ .• _ •• _ 
Republic Steel Corporatlon .....• _. __ ••• _ •• _._._. __ •. 
Whoollng Steel Corporatlon .••••••• ___ •• _ ..••. ______ _ 

~o~gslnJ:n"1h~~&.rut~ompanY(AIi8Ddomn8iii 
...... 1n1032), 

Elwood Olty,lnd_ •••... FarreU, PIL_. __ • __ • ____ _ 
Mon~t P8. __ • ______ _ 
New CasU8, P. ___ •• ___ _ 
Mans1IeldL 0 •••••••..... 
Toronto. v •• __ • ____ .••• _ 
.AliQuippa. P8 .. _. __ •••.. 

Oleveland, O._._ .• ~ ___ ._ 
Canton, 0 •.•.. ________ _ 
Ownberland, Md __ • ___ _ 
Wanoen,O .... ____ •• __ .. 
PortlImoutl!o 0._ .••.. _ .. 
Yorkville, v ___ .•..• __ ._ 
Campbe1l, 0 ..........• _ 

Sheets __ •.• _ 
Sheets, Tin 

Plate. 
Tln Plate_M. Sheets. ____ _ 
Tin Plate •.. 
Tin Plate .•• 
Tin Plate ___ 
Sheets •• _.*_ 
Tin Plate._ . 

Sheef.8._ ..•. 
Tin Plate ••• 
Tin Plate __ • 
Tin Plate .•• 
Sheetll ..•••• Tin Plate __ _ 
Sheeta .• __ A • 

IlOO 
1,'" 
1,""" 

'''' 1,600 
1, "" ... 
1,'" 
1,""" ... 

700 .'" ... 
1,""" 
1, "" ... 

Total Workers Dlsplaoed ___ • __ ~.~ ____ ~ ______________ • __ ._. ___ •• _. __ • __ ._ • __ .... __ •••.• 16, 810 
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Com ..... Lacatlon Prod ... 

1018 
B9thlehem Steel Company __________________________ Sparrows Point, Md ___ _ 
Empire Sbeet &: TlD Plate Company ________________ MaosDeld,O. __________ _ 
Onmlte City Steel COmpany ___________ • _____ .______ Granite CIty. m _______ _ 

Tin Plata __ _ Sheets _____ _ 
Shoots, Tin 

P ..... 
Republic Steel Corporation (MDIs were eUmfnated Cant.oD.O _____________ _ 

In 1930 &.Dd lU35. with 1938 be~!!:.u~t year). Republic Steel CorporatioD (Dls t begun iD Momoe, M1eh __________ Sheets. ____ _ 

Sheets _____ _ 

17341 

No. or men 
displaced. 

1,000 
200 ..., 
.... 
'/00 

LD 1937). 
YOUDptown Sheet & Tube Company _______________ Indiana Barbo'r, Ind ____ Tin Pl&te __ -I-_-c"-;2OO:: 

Total Workers Displa.oed ______________ ----.-.- -------------------------- ______________ 1==;; .. ,; ... ;; 
, ... 

RepubUc Steel CorporatioD_________ _________________ Niles. 0___________ ______ Sheets._ ____ ol5O 

Total Workers Dlsplaced_____________________ __________________________ ______________ 41iO 

Total WortelB Displaced IQ-ID____________ __________________________ ______________ ..... '10 

EXBIBrr No. 2480 

(Submitted by the Steel Workers' Orgau1&iDg CommlUet] 

Co.! oJ produel; ... oJ !;" plat. on hand milia 

(A'Verap Cost of Base BOIes OD 30 Gauge Value for the First Eleven Months of 1930] 

Department S1eOl Labor Tin 
Materials D I I 
Supplies epree a- Onrbead Total 
, Eta. Uon 

--1---1---
Bot Mm _______________________ I.no ..... .1672 .... , .1&13 3.027. PicklIDg _______________________ ---------- • 0.71 ---------- .006 .OIM .0220 ., ... Anneallult _________________ • __ ._ ---------- • 1016 ---------- ..... .0103 •• 239 ., ... Cold Rolling ___________________ ..... 

----~6i8r 
.0184 .0106 ..2<5 .1428 TlnnJnc ________________________ 

. """ .17. . """ .0717 I ....... ---------Total ptI' Bue BOlE ______ L710 L61811i .8186 .- • '207 ..... .. -
IIEXHIBIT No. 2481", introduced on p. 16477, is on file with the Committee. 

EXBlBIT No, 2481-A 

(Submitted by the Steel Workers' OrganlElng Oommlttee1 

A SUMMARY 01' 'tEMPLOYIlENT AND PRODUCTIVITY IN A SDIDT STEIlL MILL" BY 
DB. JIINNIDTTIII R. GS"OENBR 

(The oomplete 85-page study was submitted to the Temporary National Eoonomic 
Committee) 

This study deals with labor displacement from 1919 to 1933 in a single .... tem 
sheet steel mill. Although certain desired. material is lacking, the author estab-
lishes a number of significant points. ' 

This sheet mill employed an average of 754 men and produced 64,449 tons of 
sheets in 1919. In 1929 it employed 372 men, but produced 84,756 tons of 
sheets. In other words, total produotion was 32% greater, but the working 
force 51 % smaller. 

From 1919 to 1925 both produotion and the Bile of the force fluctuated much 
in a similar manner; but from 1926 on the two took different trends--<mlpioy-
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ment decreasing in spite of Bustained or increased production. The source of 
this -difference is found in the company's program of inoreasing produotivity 
through improved technology. The ooncem embarked upon a oomprehensive 
program of this nature in 1924 and continued it until 1928, although Jt was 
practically completed by 1927. The following table show. the results: 

Year 
OutPUt 

Mo. Av&'. 
(wu) 

Msn-Boun TotalLabor 
Worked CoatI 

(Month1, (Montbly 
Average) A verap} 

AVI. No. 
Men Em· 

pi .... 

192IL. ___ •• ___ • __________________________________ ._. ___ _ 
6, 212 
7,326 
6,463 
~002 
7.C68 

154,6" 
182,118 
102, 992 
77 .... 
81.136 

'100,661 
107. B48 ,.,..., 

.,.. .,.. 
".. ... 
372 

1926. ____________ ._. ___________________________ • ___ • ___ _ 
1927. __________________________________________ • _______ • 
1921L. __ •• _____________________________________________ _ 
1920. __________________ ••• _. __ • _______ • ________________ _ 59,767 

..... 1 

Production in 1928 was about 3.4% less than in 1925. Man~hours per month 
declined 50% and the working force declined 48%. In 1929 production was about 
3.7% 1_ than in 1926. Man-hours declined 50% and the working force dropped 
62.6%. 

To the workers the l?rogram meant the following: In 1929 they produced 13.5% 
more per month than ID 1925, for whioh they received a 45.6% decreased working 
foroe, a decrease of 47.5% in the man~hours they worked, and an overall wage 
decrease amounting to $34,816, or 34.6% 

The author of the study made an estimate of the technological disp1ecement of 
workers based on B comparison of man-hours and production for 1925 and 1929. 
The resultant figure was about 83,167 technologically displaced man-hours ·per 
month. AllOwing 48 hours per week and 208 hours per month for each man, we 
find that in 1929 about 400 men who would otherwise have been employed were 
out of jobs as a result of technological improvements in this mill alone. 

Year 

1930 

1938 

lOO ... 

EXHIBIT No. 2482 

[Submlctod by the Steel Worlr:ers Organizing CommIttee] 

MOTg.,.. and CC1IBolidati<ml by major .t .. 1 producers 
UNITED STATES STEEL CORPORATION 

Merger 

Columbia Steel Oorporatlon merged Into U. S. Stool 
Corporation. 

Virginia Bridge &: Iron Oompany menrod into Tono. 
nOSS08 Coal &: Iron and than coD80lidatod. (Be
oome the Virginia. Drldge Oompany, a sublldIary ot 
T.C. I.) 

Conaolldation 

Consolidated Camea:le Steel CompanY1 
Dllnolll Stool. and Ute Loraln Stee 
Company Into the Carnea:le-llllDols 
Steel Corporation. 

1936 • ___ ._ .................. _ •• _ ••...• _._ .•••.•••••• _. __ . __ . American Sheet &r Tin PlatecoD90Udated 
Into Cal'DpJle-Wlnols Steel Oorp.sb'ar:
ture. 

BBTHLBHEM STBBL CORPORATION 

1930 Pacl1lc Ooa.n Stool Oompany and Southern CalUor· 
ilia Iron &: 8&eeJ. Co. meraed. 

1036 

1930 
1031 

, .... 
lOO' 

Danvl1le (pa..) 8truotora19teel CO • .L.1DO._ .•. _______ __ 
MOCUDtlo-Maraball Conltructlon vompsny m&rled 

and then oonsollda.tod Into tbe structure. 
SeD0C8 Iron &: Stefl 00., Blasdell, N. Y., merged. and 

thon oonsolldated Into the structure. 
WUlIamsport Wire Rope OompanJ', WiDlamspoR, 

Pa.. Sparrow. foint, MarylaDd. 

Consolidated toregolnll' companl611 Into 
the Paoiflc Cualt Steel. Corporation. 

paclnc Coast Steel Corporation ooosoU· 
dated Into Betbleh.em Steel Corpora
tion. 



Year 

'030 

.... .... 

.... .... 
'038 

'03' '03' 
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Merglf" and ..... oIida1 ..... by mtsjor.1ee! p1'od .... ro-COntinued 
REPUBLIC STEBL OORPORATION 

Central ADol Steel Oorporatlon and DODDer Steel 
Company, Ino.. merged, and consolidated into Re
'Public. 

Corrigan, MeKlDnQ' Steel Company merged and. 
then oonsoUdated into Republic structure. Newton Stool Company (..,.,_ by __ 
above) merged &lid oonaolldated Into Republic 
s1roctunI. 'l'ruscon Steel Company _____________________________ _ 

NUes Steel Products COmpaDY ______________________ _ 
Canton Tin Plate Corporation merged and then con-

solidated into R6pubUc structure. 0011 State! Steel COrporatlOD ________________________ _ 
UnioD Drawn Steel COrporatloD _____________________ _ 

NATIONAL STEEL OORPORATION 

OODSOl..ldatlon 

.03. I Michigan Steel Corporation merged and th6D consoU-' I 
dated 101.O N "'tonal Steel structure. 

AMERICAJ'l BOLLING MILL COMPANY 

lV30 I Bhem..eld Steel OOrporatlOD. - ---------~--·-,,---.~~~,---I 

.... .... 
ALLEGBENY·LUDLUM STEEL CORPORATION 

west. Leecbbnrg Steel Company merged. and then (100-
solidated Into ADegbeny Stool Co. struoture. 

ADegbeny Stool Comp'SDr and Ludlum Stoo1 Com
pany merged into AllOgbeny-Ludlum. 

17343 

&mMm'f: ElRhtoeD eompanles went out of eDsteD08, eight merged oompanJes have kept their separate 
Identities and onbr two neW' companie8 were formed. . 

"EXHIBIT No. 2483" appears in text on,p. 16483 

EXlIIBIT No. 2484 

(Submitted by \he Steel WOfters Organlzlnl Committee] 

Explanation of material submitted in the following charto: 
Exhibit 24S5-Man·Hours Per Ton of Ingots Produced 
Exhibit 24S&-W _ Per Ton of Ingots Produced 
Exhibit 2487-ReJation of Production to Payrollo (at 72% to 76% of Ingot 

Capacity) , 
Exhibit 248&-ReJation of Production to Employment <at 72% to 76% of 

Ingot Capacity) 
Source of material: 

American Iron &: Steel Inotitute, New York City, Statistical Sheets I and 2 
which ..... distributed to companies in the steel industry which supply data 
to the American Iron &: Steel Institute, 

Periods of comparison: 
Three rep ...... ntative months are used for the basis of comparison. They 

are August, 1936, September, 1937, and September, 1939. . 
Aotual ingot production in each of these three months W88 virtually the 

same. varying not mon;, than 1 % to 2% either way. The rate of operations 
in th ... months varied from 72% to 76% of ingot capacity. This rate of 
operations is truly representative of profitable operations in the steel in
dUltry. 90% of capacity or mOl8 la not repreaentative of .teel o_tioD 
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because in the past .even years in only three months has the industry operated 
at 90% of capacity or better. . 

Employees covered: 
The total monthly hours worked, average hourly earnings, and total 

monthly wages are for employees who are paid on an hourly, piece work, or 
tonnage basis. 

The figures illustrated in th .. e charts are not adjusted for the entire ateel 
industry. These figures cover more than 90% of the industry and are used for the 
purpose of ahowing relationohipa. When adjusted for the entire induotry, the 
relatioDships between production, employment, and payrolls do not change 
because the adjU8~ment of all factors would be made on the same hum. 

IIXBIBIT 2486-M'AN-ROUBS PER TON OJ' INGOTS PBODUCIID 

This chart .hows the changing relationohip of total monthly hours worked to 
ingot production. 

Man-hours per ton of ingots produced was computed by dividing total monthly 
bours worked by hourly, piece work, and tonnage employees by the monthly open 
hearth and Bessemer steel ingots produced. The total monthly hours worked 
cover all operations in the steel industry. These hours are related to ingot pro
duction because the latter is the accepted measurement of production. 

In Angust, 1936, the man-hours pcr ton of ingots produced was 18.7. In Sep
tember 1937, this declined to 18.5· and by September, 1939, it had declined to 
14.7. In the following month, Octo!,.;r, 1939, it had declined to 14.5. It returned 
to 14.7 in November, 1939, and to 14.9 in December, 1939. 

A 21.4% decline in man-hours took place from AUgust, 1936, to September, 
1939, or a drop from 18.7 man-hours to 14.7. 

BXBlBIT 2oi86-WAGES PER TON 07 INGOTS PRODUCED 

This chart shows the relationship between monthly wag .. and monthly ingot 
production. 

Wagco per ton of ingots produced was computed by dividing the total monthly 
wages received by hourly, piece work, and tonnage employees by the monthly 
open hearth and B .... mer ateel ingots produoed. The total monthly wag .. paid 
are for all operations in the steel industry. 

The wag .. paid per ton of ingots produced in Angust, 1936, was $12.50. In 
September, 1937, it had risen to $15.61, primarily &8 a reeult of an increase in 
average hourly earnings. By September, 1939, wages per ton of ingots produced 
had returned to $12.51 a ton. In October, 1939, wag .. per ton of ingots declined 
to $12.32. In November, 1939, they rooe to $12.52 and in December, 1939, to 
$12.77. 

Despite an increase in average hourly earnings from August, 1936, to September, 
1939, wages per ton of ingots produced in these two months were virtually the 
same. . 

JlXBIBIT 2487-;RIlLATION 01' PRODUCTION 'rO PAYROLLS 

In this chart payrolls 'Il" set fqrth in two terms: average hourly earninge, and 
total monthly wagco. 

From August, 1936, to September, 1937, average hourly earningS' increased from 
66.8 cents to 84.3 cents pcr hour, or 26%. From September, 1937, to September, 
1939.t.average hourly earnings increaoed from 84.3 oents to 85.1 ce .. nts pcr hour, 
or 170. The increase in average hourly earnings from August, 1936, to Seiptember, 
1939, waa 27.3%. ' , 

Total monthly wag .. increased 27.7% from August, 1936, to September, 1937, 
or a little more than $14,500,000 (From $52,278,846 to $66,800,712). By Sep
tember, 1939, total monthly wagco had declined to $62,921,352. 

The increase in total monthly wages from August, 1936, to September, 1939, was 
1.2%, and the increase in production from August, 1936, to September, 1939, 
waa 1%. 

IIXBIBIT Hi8--RJlLATlON 01' PRODUCTION TO IIHPLOYIIIIN'l' 

This chart shows the relation of production to employment in terms of wage 
earnel'8 and man-hours. 

As a result of the reduction in maximum hours of work ~ week from 48 to 40 
in 1937, the number of wage earners rose by 58,690 from August, 1936, to Sep
tember, 1937) or 13%. In Septemberz..1939, the number of wage earners was 
415,171. Compared to September, 1931, wheo maximum weekly hoUD were the 
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same, this represents a drop of 88,472 wage earners, or 17.5%. Compared to 
August, 1936, when maximum weekly hours were eight per week higher, this 
represents a drop of 29,782 workers, or about 7%. 

Total man-hours worked per month rose from 78,208,172 in August, 1936, to 
79,230,977 in September, 1937, an increase of 1 %. By September, 1939, the man
hours worked per month declined by 17,059,554 from september, 1937, or a de
crease of 21.5%. Although production in September, 1939,. was 1 % greater than 
in August, 1936, the tQtsl man-hours worked had decreased 20.4%. 

"EXR1BIT No; 2485" appears in text OD p. 16485 

"EXHIBIT No. 2486" appears in text on p. 16486 

"EXHIBIT No. 2487" appears in text on p. 16487 

"EXRIBIT No. 2488" appears in text on p. 16488 

EXHIBI>' No. 2489 

[Submitted by the Steel Workers' OrganWng Committee] 

Compariaon of working force, WagtBt and production in continuous butt-weld pipe milU 
and in ha"" .ty/e buU-w,/d pip. mil/e 

Poaltlon 

BAND STYLE BUTT·WELD PIPE MILLS 

Hourly Hourly 
Rate BOD11lI 

Daily 
Earninp 
8-Bour 

Day 
Posltion Hourly Hourly 

Rate Bonus 

Daily' 
Earnings 
8-Hour, 

Day 
----1--1'--11--111-----1------
Welder. _ .• _._. ____ • ___ fi.,26 I." ,12.40 Rollgetter ____ .• ~; ______ .,." ..... "'48 Welder ________ ._._._._ 1.2. .30 .... Rollsctter •• __ . ____ wo •• _ ... .21 a48 
Picker. __ ••••••••••.... . 7S .20 7.60 Pull DOWD_ ....... ___ • .... ••• . ... 
Picker • __ .... __ ........ .7S .20 7.60 Cranemao. .. __ •. ___ •• __ ." .m 7." Cbatgel'_. ___ ._. __ .••.• .7S .ID 7." 

CranemaD. _____ • ______ 
.7' .20 7.00 

Yard Boss .•..• __ ._ ••. _ .7' .20 7.00 Bench Runner ___ • _____ .7S .ID 7.60 
Book RUIlDer. _____ .•.. . 67 ••• . ... Straightener ........... ,055 . 15 ~ .. 
Hook Runner _______ ._. .67 . I. ~ .. MlIIwr~t.--.•.•...••. • 89 . .. 7." 
Hook BUIlDer __ ....... .67 • •• .... Eleatri ____ • __ . __ •• _ .89 .09 7." Tongs. __ •• ______ ._. ___ .... .IS ~ .. P'm"tt'" .............. • 89 . .. 7." Tongs. __ . _______ ._ .•.. .... . IS . ... M Ilwrlght ••• __ .•.•.. __ . 89 ... 7." Tong. __ •• _____ • ___ . __ . .... .IS .... Laborer_. __ .. _ ••...• _ .• .... .IS aID Tonp _______________ ._ .... • •• a .. Laborer .• ___ • ____ •.••• _ .62S .IS a,., 
Roller ___ ••. ____ •. _ •• _. .69 .17 U8 Laborer .. ____ .• __ • _____ .62S .IS a20 
Roller ..... __ •..•••.••• ... .17 us Shearman. ___ •.. _ .•• _ .. ... .17 . ... 
Roller •.•.••. __ ..•.• _ .. ... .17 a .. Shear Helper •• _ ....... .... .IS . ... Rack. _____ ._. ___ ._. __ . .... • IS . .. 
lIack ••••.•.•••.•.•...• .... .15 &<4 S26.S5 $6.74 $250.32 

OONTINUOUS BUTT-WELD PIPE MILLS 

Weldor. ___ ..... _ ... _ .. $I." None ..... Mllh .. ~ ..•• _ .....•.. .,." None *7.12 Rollsetter __ ._. ___ • _. __ . ... None 7.52 Electric _______ ._ •••• .89 Non • 7.12 
End Welder. __ •• ______ ... None 7.52 P'paOtter ____ • ________ • .89 None 7.12 
End Welder HelpU ___ .67 None ... 
Skelpman •••••.••.•• _ .. ... None • •• " ... N..,. ....... 
CranGDl8ll. ___ • _'." "0 __ .7' None &6. 

l 

Production per 8--hour period OIl the continuous butt--weld pipe mills, on the 
average, is 73 tonl of ~" pipe, as oompared to 65 tons of *" pipe on the hand 
Ityle butt--weld pip,e mills, or &D' inorease of 12%. 

Produotion of 3 ' pipe per 8--hour period on the continuouB butt-weld pipe mills 
la 135 tons, 88 compared to 84 tons of 3" pipe on the hand style butt-weld pipe 
mills, or an inorease of 60%. 
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EXHIBIT No. 2490 

(Submitted by &be Temporar; NatloDal BOOJJOm1o OommlHee Study StaIIJ 

1'ECBNOLOGY AND EMPLOYMENT 

Hearings before the Temporary National Economic Committee 

By H. DBW5Y AHDBBSON 

DII8CBIPl'IOH 01' TERMS 

The following descriptions have been compiled to present the most commonly 
used and accepted meanings of certain terms appearing frequently in the litera
ture and statistics dealing with employment and production. Unfortunately, 
there is no universal agreement in the use of these terms nor in the methods of 
compiling the statistics. In other words, in individual studies and particular 
atatistica.l series the definitions may vary from those given here because of the 
special nature of the problem under consideration or the limitations of the statis
tics. The principal limitation of the statisticaJ. measures described here, as well 
88 80me of the most frequent misuses of the data, are also indicated. 

Gainfully employed.-The "gainfully employed" or Hgainful workers" is a term 
used in the decennial census reports on occupations. "The term 'gainful workers' 
[in census usage), includes all persons 10 years old and over who usually follow a 
gainful occupation, even though they may not have been actually employed at 
the time the census was taken. It does not include women doing housework in 
their own homes, without wages, and having no other employment, nor children 
working at home, merely OD general household work, on chorea, or at odd times 
on other work." 1 • 

It is not a count of the number of persons employed nor of the number of jobs 
available. The number of gainful workers is a much more stable series than the 
number employed and responds much more slowly than employment to changes 
in the volume of produotion. In fact, it is conceivable that during an extended 
depression the number of gainful workers would increase. For example, married 
women may seek jobs in depression to supplement the family income, whereas in 
more prosperous times t.hey would remain at home and would not be counted .. 
gainful workers. Extension of child labor laws, on the other hand, automatically 
decreases the number of gainful workers, irrespective of the trend in production. 
Chan~ in the methods of compilation and in the census definition of ugainful 

workers' limit the comparability of the census figures over a long period. Begin
ning with the census of 1870, the occupation inquiry applied to all persons in the 
population. The possible discrepancies in the total. number of gainful workers iD 
various censuses since then, caused by such facton as changes in instructioIll to 
enumerators and changes in the census date, are evaluated in the census. Com
parisons of shifts of workers among occupations and among industries are subject 
to even greater limitations than changes in the totals.1 

This term h .. been diBcu..,ed at length because throughout the current litera.. 
ture on technological change there is a tendency to use the number of "gainful 
workers" and ugainfully employed" to indicate the number of jobs or the number 
of persons at work. The terms are not synonymous, and in periods of depression 
the difference between the Dumber of gainful workers and those actually at work 
is very important. Unfortunate1y, comprehensive figures on the total. number of 
people actually at work cover only the period since 1929, and evqn these figureB 
are only approximations. For many industrial subdivisions the estimates are 18811 
reliable than the over-all figures. Consequently, historical comparisons are de
pendent on the figures in the occupational census. The point to be stressed is 
that although these are the best 6_ available, they cannot be used to m .... 1Ift 
the relationship between technology and employment except in a very rough way 
in view of the numerous limitations which have been pointed out. 

Employed per,on.-An "employed person" is one who is currently engaaeci in a 
gainful occupation, i. e., actively engaged for a retum in cash or kind. This 
inoludes both those working for others and the self.·employed. All farm family 
labor (employables in the farm family who work on the farm without receiving a 
stated wage) and farm operators are counted as employed persons, Women 
doing housework in their own homes, without wages, and having DO other employ.. 
ment are not counted 88 employed. Persons enrolled iD the Civiliao CoDBBI'V" 
tioD Corps or engaged on W. P. A. and N. Y. A. work projeots or C. W. A. and 

I 1'I[IuntA Ccn"" o/iAI United SlaI,,: 1930. "POpolaUOD", VoI. V. p. 51. 
:11 For dlsousaloD or thOlle changeII. see ibid.. pp. H and ..... 
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F. E. R. A. work programs are not counted as employed. Persons employed on 
Publio Works Administration projects, on the other hand, are oounted as em
ployed. Moat P. W. A. projects involve construction and are carried on largely 
under contract and are thus closely related to private activity. ' 

Most employment indexes reHect the Dumber of persons' who worked during the 
week ending nearest the middle 'of the month represented by the index.. . These 
indexes include part-time as well as full-time workers; consequently .. the estimated 
number of persons employed aJao includes both full time and part-time workers. 

Unemployed l'et".on..-In ourrent estimates the number -of uunemployed'~ 
represents the difference between the number of "gainful workers" and the number 
employed" An "unemployed person" may thus be defined BS ODe of working age 
who is able and willing to work and who normally would be employed, but who is 
Dot OUl'TeD.tly engaged in a gainful oocupation. 

86poraticma.-8eparation refers to the termination of employment of an in
dividual, whether voluntary or involuntary, at either the instance of the employ.er 
or the employee. 

W.., • ........... and oalMied .".Plott .... -Th. distinction between salari.d officers 
and employees, on the one hand, and wage earners, on the other, depends primarily 
on the oharaoter of the work done. The first group includes, in general, super
visory and office employees, and the second group, manual workem. The Census 
of Manufactures makes the following distinction: 

"In the salaried group are included principal officers of corporations; managers, 
superintendents, and other responsible administrative employees; foremen and 
overseers who devote all or the greater part of their time to supervisory duties; 
and clerks, stenographers, bookkeepers, and other clerical employees on salary. 
Wage earn.'" are d.fined 88 skilled and unskilled workers of a.ll olasses. including 
piece-workers employed at the plant, and foremen and overseers in minor positions 
who perform work similar to that done by the employees undertheirsupervision.·" 

The statistics for these two groups are collected on a somewhat different basis. 
The number of salaried employees is reported to the Census of Manufactures for 
December 14, or the nearest representative day. As a. rule, there is little variation 
from month to month in the number of employees of this .1 .... and this number 
is treated 88 equivalent to the average for the year. . 

For wage earners, the number shown by the pa.yroll for the week which included 
the 16th day of each month, or for BOme other representative week, is reported. 
The Average "umber of wage "mer. employed is calculated by dividing the sum of 
the numbers reported for each month by 12. The average number of wage earners 
in any industry) thus caloulated, is neoessarily somewhat in excess of the number 
that would be required to perform the work if a.llwere .mployed continuously 
during the year. The reason is that the payroll for any week is likely to contain 
the names of employees who have been temporarily laid off and of persons whose 
servi... had terminated before tb. close of the week cov.red by tb. payroU. 
Also, if a manufacturer operated his plant only part of a month, he would seleot an 
active week as a representative week and would report the total number of wage 
earners whose names were on the rolls for that week. In other words, these figures 
indioate outright reduotions in the number of wage earners, but they do not reflect 
,part-time employment. 

Indor .. oIl"""'"' ...."Ioy.....t and payro/la.-Tbe Census data on employment 
and payrolls are colleoted at intervals of two or more years, and to supplement 
tbeae data varioUB indexes of employment and payrolls have been oompiled to 
indicate current trends. The most comprehensive figU:re8 of this type are the 
ind.xe. of factory .mploym.nt and payrolls computed monthly by the U. S. 
Bureau of Labor Statistics. These ind.xes are bas.d on monthly reports of a 
carefully selected ~ple of manufaoturers who report the number of waRe 
earners and their total wages for the week ending nearest the 15th of the month. 
The number of wage earners reported each month and their weekly wages are 
expreaaed aa percentages of the average number on the payrolls and the average 
w.ekly wages in the y ...... 1923. 1924, and 1925. , ' 

Indexes whioh are based on samples may tend to deviate from the true trend 
for an indu8~ over an extended period. To overcome this tendenoy, the Bureau 
of Labor StatIstics has adjusted most of its index .. to factory employment and 
payrolla to conform with the averages shown in the biennial Census of Manu
factures. Th. Bureau of La!:lor Statisti .. indexes of fa.tory .mploym.n~ and 
payroll8 thus deaor~, in percentages. essentially the same olae. of employees 
Included in th. CenaUJI IIgw:'e of average wage earners for the year. , 

• JI'f/ImttA ~ 0/ tA, thllUd Statu, "Manutaoturee: I •• " Vol. D. SI • .,. 
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Man-Aoura.-The number of man..floura is a me&81ll'e of employment whieh 
takes into consideration the length of 1Iime worked. In other words, tote! man
holUS per year refloots not only the number of wage eernera employed, but aIeo 
the number of weeke they worked and the length of the working week. 

Produdiml.-Production men to the volume of commodities and aervicea 
made available for consumption. A production series measures the changea in 
the quenl\ity of goode made or eervic:es rendered over a speciJied period of time. 
Production in agrioulture refere to bushels of wheat, gaUone of milt, do ..... of 
eggs. bales of cotton, and 80 forth; in the motor vehicle industry, to the Dumber 
of cars and partsj iD the telephone industry, to the number of local and ton calls; 
in steam railroads, to th. number of freight-ton miIee and paeeenger milee. Tbe 
oomplexity of our industrial organisation &Ild the variety of produc1iB result iD 
numerous statistical difficu1ties in any attempt to measure the output of a single 
plant or indust.ry, and the difficulties increase as the industrial area included is 
extended. Coneequently, moet m......,. .. of production are _ OD oelected 
products or services which are considered representative and *ypieal. In all 
comparisons of production with employment and payrolls, it is therefOl'8 essential 
to determine whether all of the seriea cover the same group of products. In other 
words, did the employeee devote their full time to producing the goode included 
in the production index? 

Produd.Pity.-Measuree of productivity relate physical volume of output te 
the amount of labor expended in producing it. In other wordsy productivity is 
the ratio of output of product to imput of labnr: There are eeveral _ye of 
up_g this ratio, two of tbee moet common being output per wage earner 
and output per man~our. The difference betweeo the two is obvious: in one 
case output for a given period is divided by the number of wage eamera employed, 
while in the other output is divided by tote! man-holUS of employment during 
the production period. _. 

The Vends in output per wage earner and output per man-hour may Dot be 
the B&Dl8. Output per wage earner may decline while output per man-hour 
increases, if the houn of work have been reduced. For this reason output per 
wage eamer is lese reliable than output per man-hour 88 an indication of tbe 
effecte of tecboological change on productivity. 

U ehould aleo be borne in mind that changee in output per wage earner or 
per man-hour in an industry ariee fromcausea other than tecboological change. 
lD coal mining for eu.m.ple., output per man-hour may rise because BOme of the 
poorer mines have been cloeed. On the other band, it mar decrease over a long 
period because the richer veins have been exhausted and It requires more efforl 
to get the same amount of coal from the thinuer veins. For BOme indUBtries, the 
quality of the product h.88 been improved, but the improvement in quality ill not 
reflected in tbe production index. U the improvements require additional man
bours, output; ~ man-hour may appear to be deoreasing simply becauae the pro
duction index 18 too crude to reflect the changes in quality. 

Seasonal l'CIr'iatioa.-Seaaonal variation is a term applied to recunent eeuonal 
movements, such 88 the recession in midsummer and midwinter and inereued 
activity in spring and autumn. that are frequently apparent in monthly or weekly 
statitatical Beries. Some series are adjusted for seasonal variation. The Federal 
Reserve Board indexes of industrial production, for example. are publiabed 
"Adjusted for Seasonal Variation" and "Without Seasonal Adjustment!' Tbe 
purpoee of the adjustment ill to eliminate ineofar as possible the changee which 
are due primarily to seasonal facton and to focus attention on variations arising 
from other cauaea. 

Ca/mdM y ...... -Calendar year refers to an annual period beginning in January 
and ending in the following Deoember •. Moet stetisucal eeriee relating to employ
ment and production 8re reported on a calendar-year basis. 

Production. yMr.-Production year is a general term used in contrast with calen
dar year. It is applied in industries in which measures of production are more 
significant when reported from the normal period. of operations rather thaD for 
a calendar year which impoeee artificial limits and may reeolt in B meening!_ 
statistical series. There &re numerous teI'ma used in pu1;ieular industries $0 
express this idea. For example, in agriculture and iD industries processing agr;... 
eultural products. annual series are compiled. for the mop year, harvest year, aod. 
growth year. The termi.nal months for such series are determined. by the eustom
ary barveeting and marketing periode. Sometim ... atetlsti .. for the automobile 
industry are preeented for the model year, beginning in Septemt- and ending 
with the following August. 
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Campaign period.-uCampaignU is a term used in some highly seasonal indus

tries which do Dot operate continuously throughout the year. In the beet sugar 
industry, for example. seasonality is caused by the perishability of the heets, which 
ca.nnot be stored. Hence the factory must operate when new crops of sugar beets 
are harvested. The period of operation is known as the campaign. Once the 
campaign has begun, the factory may operate 24 hours a day until the supply of 
harvested beets is exhausted. In this industry, the campaign period has varied 
from 15 to over 100 days, averagin~ about 70 days for the past few years. The 
campaign in beet sugar often runs mto January of the next year; hence, in this 
industry the ucampaign year" is usually defined as the year extending from March 
1 to February 28. 

National income.-The phrase "national income" has been loosely ap:r.lied to 8i 
variety of oonoepts and statistical measurements. The estimates of 'national 
income" vary according to the statistical concept or measure selected, and this 
accounts for a great deal of the misunderstanding and apparent contradictions in 
disoussions of income. In the usage of the U. S. Department of Commerce, in its 
official estimates of income in the United States, "national income" is an abbrevia
tion for llnational income produced." 

National income produced is the most inclusive of the concepts used by the 
Department of Commerce, and is a measure of "the net value of all commodities 
produced and all services rendered in the country. This total can be described as 
representing the grOIl value of all goods and services produced, minus the value of 
all raw materials and capital equipment consumed in the processes of production. 
It may also be designated 88 the value of goods and services oonsumed plus the 
value of additions to the national wealth during the year."" This definition must 
be further qualified to the effect that it covers primarily only efforts whose results 
appear on the market-place of the economy. In other words, such services as 
are performed by housewives do not appear on the market, and are therefore not 
included in the estimate.1 This is important to bear in mind in comparisons of 
inoome over a long period of time, for the fact that many activities such as baking, 
sewing, canning, and gardening have to a large extent been transferred from the 
home to the market-place tends to increase the estimates of national income, 
without oommensurately increasing the quantity of goods and services available 
for consumption. 

The Department of Commerce also publishes estimates of "income paid out." 
whioh may be described as "the compensation paid to individuals for personal 
and capital services rendered. "0 , 

In any one year the income produced may be larger or smaller than the total 
income paid out by all business enterprises. When it is larger the difference is 
called "positive business savings" and represents the proportion of the year's net 
product retained by business enterprises. When income produced is smaller than 
mcome paid out, the difference is labeled "negative business savings" and repre
sents a deoreaae in the net worth of business enterprises as a result of the current 
year's operations. 

These two measures have been selected for definition because they describe the 
official income statistics. The -National Industrial Conference Board also ~ub
lishes estimates of national income, using definitions which differ from those gIven 
here. Space does not permit a description of the numerous statistical measures 
of income. It should be emphasized, however, tb.a.t since there is such a variety 
of measures loosely referred to as Unational income," it is essential to know what 
each includes before any use is made of the statistics. Otherwise, the conclusions 
may be misleading. 

Pvrch.anng POtDU.-Purchasing power is a· measure of the quantity of goods and 
services a given amount of money will buy. The distinotion between purchasing 
power and income arises because prices Ouctua;te. A measure of income is con
verted into a measure of purchasing power by dividing inoome by an index repre
senting the average prices of goods and services purchased. Various cost-of
living indexes are used to convert income figures into purchasing power series. 

4 Rober! R. Natban, laeome In tA.I rhdud Stalu, 1119-1911, U. S. Department of Commeroe, p. 3. 
I For the iteQll. not 1ncludod in the eaUmatel, see ibid., pp. 6-7. _ 
'Ibid., p. 4. 
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ElOIIBlT No. 2491 
{Submitted. by the A..oalatfOD of Amarlcu RaUroadJl 

Mikag. of raa .. ay Iraek8 operaled 

All raUwap-Unlted State. 

Deo. 81 Miles of Other main Yard tracks Total all 
road tracks &: ald1np trackI 

1916 ___________________________________________________ _ 
1921. __________________________________________________ _ 
1922 ____________________________ • ______________________ _ 
1923. _____________ • __________ ._. _________________ M _____ _ 

1921. ____ ._ • _________________________ • _________________ _ 
1925 ___________________________________________________ ~ 
IV26 ___________________________________________________ _ 
1927 _____ • ____ • ________ • ___ ._. _____________________ • ___ _ 
1928 ___________________________________________________ _ 
1929 ___________________________________________________ _ 
1930 _______________ • __________________________ • _______ ._ 
1931 _________________________________________ • _________ _ 
1932 __________________ •• ________________________ • ____ • __ 
1933 _______________________________________________ ::; __ _ 
19M ___________________________________________________ _ 
1936 ___________________________________________________ _ 
1936 ___ ~ ____________________________ ._. ________ • _______ _ 
193'T ________ • ___ ~" _______________ , ______________________ _ 
1938 ___________________________________________________ _ 
1939' ___________________ ~ ______________________________ _ 

.... 7OIi ....... 
267,420 ....... 
.... 238 
...... 1 
268,8J6 ""'.639 
"",MO 
2OO.ti70 ""' .... .... m ....... 
256,741 ....... 
26a 030 
251,642 
.... 882 
us, 474 
.... 800 

...... 
117,614 
87.888 
aa,..., 
39,916 
to,1M2 
n,686 
f2,071 ...... ... m 
",'42 

... "" ...... 
. f2. aIW 

"'109 
4l, 916 
41,731 
41,679 ...... ...... 

EXlImlT No. 2492 

Year 

1921 _______________ • _____ _ 
1022 _______________ • _____ _ 
1923 _____________________ _ 
1924-_ •• ____ • __________ • __ _ 
1026_ • ___________________ A 

1920. _________________ " __ _ 
1927 _________ • ___________ _ 
1928 ____ " ________________ .. 
I9:ZU. ____________________ _ 
1930_ • ___ • _______________ _ 
lUS1 _________________ • ___ _ 

1 Part1ally estimated. 

(Submitted by the Aasoclatlou of AmarlC&Il Rallroadsj 

Mu.. of road "1I8lrucUd or abandoned 
All rallwa~Unlted. States 

Miles of road 

COD- Abandcmad 
..... ted 

331 fJIl'/ 
1932 ______________________ 

'18 1,188 
1933 ______________________ 

441 63' 
1934. _____________________ ... . ., 1936. _____________ • _______ ... '63 
J936 ____ ~ ..... _______________ 

.. 1 .. , 1937 ______________________ 
81V m 1938 ______________ ~~ ___ ~ __ ... 710 

IIiI3U 1 _____________________ 

871 782 ... ... Total. ______________ ... ". 

1 ...... 
111,655 
114,0&6 
118,1l2 
116,874 
118,381 
121,8(0 
l23.027 
124,772 
126,'" 
1.:16, 701 
127,DH ....." 
1 ...... 
126,410 
124.382 
IZJ.I08 
122,411 
Ill,261 
121,000 

897.014 
4111,&31 ....... 
412,9U3 
4lti,028 
411,QM 
f21,341 
.... '87 
427,7110 
"',DU ....... ....828 
f28,'" ....... 
...... 1 
no, 228 
418, 881 
414,&71 
(U,aH .... "" 

Miles otroad 

COD- Abanclone4 ........ 
m 1.370 
1 .. t.OUI 
33 ~"" 26 t~ .. ... 1,042 .. 1.821 

'. .. ..... 
'.877 .., ... 

NOTB.-Does not include Bdjnstments, reelauUlcatlons, re1omtloDS, and tracks laid to aborteu tbedfBtan:ce 
beiwean two point. wUbout aerviDg any new territory. 
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ExmBIT No. 2493 
(Ohart baaed OD following 1tatlstIc.1 data 8PPf1BE5ln &ut on p. 185571 

LoCOmottvA 

Dec. 81 

~:::::::::: :::: ::~::::::: 1923. ____________________ _ 
1923. ____________________ _ 
1924. ______ 0 _____________ _ 

1926. __ • ___ ."._. _. ___ • ___ _ 
1926. ________ • ___ • ______ _ 
1927 _____________________ _ 
1928. ____________________ _ 
lU28 ________ • ____________ _ 

11039 pralIminary. 

Nombor -.. .. 0_ 
81.332 ...... 
M,612 
65,327 ...... 
63,97" 
62,776 
61,368 
59,470 
&1,&71 

RaIIWSl'l 01 Class I 

Av ..... 
tractive 
pow .. 
(steam t po ...... , 

lI3, '88 ... ... 
37."1 
39,177 
39,891 "' .... u. ... ... ,.. ...... 
".801 

»ec.St 

1930. ____________________ _ 
1931. ____________________ _ 
1932. ____________________ _ 
1933. ____________________ _ 
1934. ____________________ _ 
1936. ____________ ._. _____ _ 
1936. ________ • _______ • ___ _ 
1937 __ • __ • _______ ._ • ___ • __ 
1938. __________ • _________ _ 
1939 1 ____________________ _ 

EXBlBIT No. 2494 

Number 
steam .. 
0"" 

...... 
66, 149 
63,316 
00.1103 
48,3IK 
46,,", 
""46 
",883 
43,810 
.~ ... 

(Chan based OD foUowlng statistical data 8PP8BI1 in &ut OD P. IM5V) 

Freight-carrying car. 

Doe, 81: Number 

10Ie______________________ 2, 263. 233 
1921_ _ ____________________ 2, 315, 692 
1922_ _____________________ 2, 293, 302 
19'23___ ___________________ 2, 31S, 612 
19:M______________________ 2, sa. 725 
1925______________________ 2, 357, 23f 19__ _____________________ 2, 348, 619 
1927_____ _________________ 2, 3M, 834 
19-28______________________ 2, 297, 1589 
1~ ______________________ 2,m,605 

11939 PrcllmlDary. 

RaIlways or Class I 

41.0 .... 
43., 
43 •• .... .... ... , 
4&. I) 
'U 
46,' 

Year Number 

1930______________________ 2, 276, 867 1931 _____________ :.________ 2, 201, 510 
1932______________________ 2, 144, 730 
19.13_____________________ 2, 034, 886 1934_ _____________________ 1,038, 3M! 
1935______________________ 1,835.736 )936______________________ 1,758.192 
1937 __ .___________________ 1,743,834 
1938______________________ 1,609.689 
1939 1_____________________ 1.866,000 

17351 

A ...... 
tract've 
8: 
po ...... \ 

...... ...... 
46,m 
48,916 
47,712 
48,307 
",m 
(9,4012 
49,803 
00, tIS9 

.... 
47.0 
47.0 
47.5 
4&. 
4&' 4&. 
49.2 
49.4 .... 

NO'I'I.-ExoJudOl frelght-oarrying cars DOt d.Ir6otIy oWDod or leaaed by ateam raIlwan. totaliDg 2BS.OO9 OD. 
JU1l8I'J 1. lU38. 
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EXlDBIT No. 2495 

[SubmItted by tb8 Aaocfatkm. of Amer1C8D RaOroadsJ 

l",la/ltJlion of ..... equipm<ttl 

BailW8J8 of Clue I 

Locomotivee .... Igb'_ Locomotlveo Frelgb'_ .... .... 
y.., 

S .... 

Jm~_~ ____ I .... Itr.lL. _____ 
1,390 

192IL. _____ ,.. 
1930... _____ 782 1931. ______ I .. 
1932. ______ 37 1933... _____ I 

I Not reported. 

nee. :0: 

191L-_____________ _ 
1921 _______________ _ 
1922... ______________ _ 
ID23. ______________ _ 
19'2l.. _______________ _ 
IU25.. _______________ _ 
1 ________________ _ 

I PrelIminarY_ 

RaIlway 
Electric. owned y"" E1eetrIe. 
otl-eJeo. Exclo- private oU-eJeo. 
trie. IJM" "vely .. ~- S .... trlc._ 
electric, railway &tors (oot electric, oWDOd blcluded .... In prior .to. 

ooJUDIII) 

~) n.<HO ..... 193C _______ •• .1 
~) ".778 .... 7 IG36. ______ 40 102 
~) 82, no ~,.. 

1938. ______ 
S7 .. 

~) 73 .... ..... 1937. ______ 
'73 77 

~) .. 10.IU7 I .... 1938... _____ 
I" U8 ..... 123 Ul,uL. _____ lOO ... 

13 I .... 11 

EXHIBIT No. 2496 

(Submitted by the A.aocIaUon 01 American RalIroads) 

Pa&Hnger..train car, 

RaUwan 01 Cb.- I 

-.. owned 
BIeloe- private 

Ivel., .. "' ..... = a&on(DOt 
included 
In prior 
colwnn} 

... .,. '1/ 
a 1181 ... 

aO,3fA) .... I 
7I,IMSt ..... 
18,474 .. 
... ... ... 

Nomberof 
ani .. Dec. 31: Number or 

ani .. Deo. 31: Namberor 
anlts 

"'178 
..... 1 ...... 
Mo 718 
... <HO ...... 
... 773 

1W1 ______________ _ 
1928... ____ •• _ •• _____ _ 
1929 ____ • _________ o • 

1930.. _______ ••• ___ •• 
1931 ________ '. ____ •• 
1D32 ________ .0 ___ "0 __ 

1933... _____________ "0 

...... 
53.0117 . ~ ... 
"'130 
SO,747 
49,353 ...... 

1934-_____________ _ 
1935 ________________ _ 
1936.. _______________ _ 
1I~37 ________________ _ 
1938.. ______________ _ 
I9GlI 1 ______________ _ 

...... ...... .. .... 
40 .... .. .... 
38,100 

NOft.-Paaenr:er-traln ears loclude both p&SI!I8Ilger CBI'I')'ing ears and thoeB that do DOt carry paaengen, 
socb as mall, baggap., and UprIIIII. Pullman CompaDy equipment rr • .578 DDitaoa lanU8rJ' I, UI39) DOt In
oIa_ 
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EXIIIBIT No. 2497 

(Chad t.aed 011 tollowfDc _Uat1clal data appears iD text OD p. lues.) 

17353 

Ram laid i .. replacomonl and IIIOOden Iiu laid i .. praiDuoll/ ~ 11"_ 
BAILWAYS 0:1' OLASS I 

w ..... ties (Num .... ) 

1921. _____ • ___ • ___ • ___ • __ • ___________ ••• __________ ._ •• __ 
1922. _____ • _______ • __ • ________________ • _________ • _._ •• __ 
1D23. __________________________________________________ _ 
1921. __________________________________________________ _ 
1926. __________________________________________________ _ 
Ut3!L __________________________________________________ _ 
Im. __________________________________________________ _ 
1928. __________________________________________________ _ 
192D ___________________________________________________ _ 
1930 ___________________________________________________ _ 
1931 ___________________________________________________ _ 
1832 ___________________________________________________ _ 
ID33 __________________ ! ________________________________ _ Im ___________________________________________________ _ 
1935 ___________________________________________________ _ 
1938 ___________________________________________________ _ 
1937. __________________________________________________ _ 
1938 ___________________________________________________ _ 

1,.UN 
1,390.290 
1, 72D.696 
1,791,162 
1,~I48 
~2!Il,873 
2, l2t, 766 
~""2T1 1,958,_ 
1, 517,002 .... "" ....... ....... 
63~0113 .... ,.. 
921 .... 

1,029.861 
_,752 

EXlllBIT No. 2498 

1,IM. U9 36, 071, 989 
I, 228, 278 40, 629, N3 
1,409.276 ,.1, 6S6, 816 
I, 393, 37,. «. 0189, 687 
I, 6H, fil5 eo. om. 966 
1, 608, 2M 56, 657, 706 
I, 69t. 350 67.082.993 
1, Tl6, 37" 511, 157. MO 
I. Ml. 9M 5Il, Ot7. 380 
l,lSG,. m 48, 720, 080 

730, 005 3D. fm. 791 
t02, 1&1 29, t35, 056 
t.9.OM 35,339,518 
SS4., 211 31. sos. 33lI 
578.116 33, 281. 311 
780, 0S2 36, 771. 977 
OH, 736 38, 07", so em. 181 33, 763. 226 

(Chart based OD rollowing atatbtlCll data appears in text OD p. IG56t.) 

Gr ... -""it", .. ,or additi .... and bo""''''''''' 
RAILWAYS 01' CLASS I 

Roadway and 
,"""''''''' 

49,238,666 
46, 212,086 
42, 072, HO 
38, 317,:Kt 
32,623. ... 
25, 1st, 661 
21, 240.053 
18, 191, 877 
16, 614,8118 
13.618, 718 
11,658,838 

D. 7.tO,aM 
10.947,221 
1l.41U,MS 
11,028,740 
10, 672, 700 

SI, G38, 791 
7,&W,601 

To'" 

Ut23____________________________________________________ _ _I. 72t, OOD 13T1. t25, OlD $1,059, I,.V. 000 
192t_____________________________ __ ______________________ m 6011. 000 381.136, 000 87,..7 .... OlD 
1i26____________________________________________ _________ 338. u,.,ooo "10. rn, 000 748, 191, ClOD 
1926 _____________________________ .______ _________________ 371.922, 000 513., IM, 000 886. 086, ODD 
1927 ___________________________________ " _____ " ______ .. ___ 288, ;(11, 000 482, 861, 000 771, M2, 000 
Ins_______ _____ _ _____________ ___________________________ 22t.3Ol,OOO C52. 364, 000 676, &6&, 000 
1929______ __________ _____ _____________ __________________ 321,306,000 532. ,.15, 000 853. 721, 000 
la30 .. ___________________________________________________ 328. 269, OOD Mc. 33G, OOD 872, tI08. DOl) 

1'131.____________________________________________________ 73.105. OOD 288. 807. 000 sal. 812. DOO 1832_____ ____________ ____________________________________ 36. 371. 000 130, 8ZI, OOD 167, IN. DOl) 
1833_____________________________________________________ IS, tM, 000 ss. 493, 000 103., M7, 000 
1(1301________ _______________ __ ___________________________ 82, 005, 000 120. 7f11, 000 212, 712, 000 
1935_____________________________________________________ 79.335,000 108, 967. 000 Iss. 302, 000 IG36 .. ________________________________ ___________________ 159, lOt. 000 139,887,000 _ 991, 000 
U137 ___________________________________________ _________ I2'l, 1f17, OOD l86, 81ft, 000 609, 7G3. OOD 
I~ __________________________________________________ .__ lIS. 408, 000 111,620,000 ZM. 937, 000 
183ll. ____ -- ___ --- _ --- -_- __ --- __ -- ____ -- __________________ 1 __ 1>3.::.::.:388.:::.:000:::...1-_':.:28,.::.:.":.:'". 000:::..

1
_--= .... :::.:029::.:: • .:000:.: 

To\al-IO ............................................. 07~ .... 000 ........... 000 ... 073, .... 000 

NOTB.-Repreaenta aetaaJ. mODey outlay. No allowance Is made ror retfrements. 



17354 OONOJI)NTRATION 011' ECONOMIO POWER 

Exms,,,, No. 2499 
(Ohal1 basad OD toDowfDg Itat!aU_ data eppeaI8lD tat OD p. 1_.) 

Year 

Pu,choua o//oul, """'"'" .. nd oupplia 
RAILWAYS 01' CLASS 1 

[Figures upI'eIISed ID thousands or dollars} 

Forest Iron a: steel MJsceOa.. 
products products DGOUI T.tal 

1923. ____ • ___ • __ • ______________ ._. ___ .____ $611,800 $232, 511 SC8l, 9M 1423, f37 11.138. 'lO3 
IItJ4 _________ • _________________ • _____ ._____ 471,658 lBO, 871 366, &10 ne,917 1. 343. 065 
1925_______________________________________ 459,466 170,305 419,355 343,018 l,392,0f3 
1936_______________________________________ 473,361 186,291 ((17,302 WJ,0fI,5 1,65(1,00 
ID27 _________ • ____________ '. __ •• ___________ 438, 821 175, om Q2, 6CK 348. 774 .. 3V6, 928 
1928. ___________ • ______________ .". __ "______ 384,608 180, 794 397, M4 328,396 I, m, 841 
t921L •• _._._. _____ •• __ •• ________ • __ •• ,.___ 36t, 392 167.551 437,840 869,762 1,329, M6 
1930. __ ._. ___ ._._._._. ___ • _____________ .___ 306, 500 tM, 600 329,700 367,700 1, 038, CO) 
1931. ••.••• __________ ._____________________ ~,SOO 76, 250 ~ 100 172, 100 696, OOJ 
1932_______________________________________ 178, 2liO 62, 200 l00,6liO llf. 000 t4S, OOJ 1933___ ______ ______________________________ 180,526 0. ~ 110,720 132, 162 tM., 8liO 
ID34 _________________________________ ._____ 217,294 M,271 159,758 1.58, all 600, 2at 
1936 _______________________________________ ' ZJ2, 723 67,367 156,9It· It&, 021 693, 036 
1936 •• _____ ______ _________ _________________ 272,270 76. 683 273,7113 UD,716 803, til 
la7 __________ ~____________________________ 2DfI,293 lot,7fYI W, COlt 207,074 966, 383 
1938 _______________ ._______________________ 243, 783 Il6, 968 152, 178 130,3M 683,:i182 

1939 ___ -- --__ ------------_ ------- --- --- -- --~--.. -',-~ -,-_= .. =,,:97-:-':-1-7""':-;;-'-;-""::-1--:--:'68,=-1::":+-::-:'=":..' 8=1,,' 
TotaL __________________ .___________ &. 837, 608 I. _,612 6, 144. U58 to 2IlBt 468 le. U89, 63& 

Y.., 

I02L ______ 
1922 ________ 
1923 ________ 
192C ________ 
192.5 ________ 
1926 ________ 
1927 ________ 
1928 ________ 
1920 ________ 
UI30 ____ • ___ 
1931 ____ ._._ 
1932 ________ 
1933 ________ 
IIJ3.l ________ 
1935. _______ 
1036 ____ ._ •• 
1937 ______ ~_ 
1038 ____ •• _ 
1931J ________ 

EXBIII"" No. 2500 
ISubmlCtod by the AssocIation of American RaDroads) 

Total all com-
modlties 

........ "" I, 0Zl, 746, rxrr 
I. 279, oao. 222 
1,187,295,7" 
1,347,"'1,615 
1.336, 142. 323 
1,281,1511,186 
I, 286.1K2. 076 
1,339,091,007 
1,163, 196, 636 

BDt, 18.\ 637 
M&, 722,818 
608, 942. 511 
765, 295, 9Z 
789,628.714 
96B, 830, 380 

I, OIS, 586. 028 
771,862, Gm 
UOl, 752, 463 

T .... 0/ r ........ froig/&l originoted 

RAILWAYS 01' OLASS I 

Animals Products or and prod- Products or producbor -- mlDeo r ...... ue .. 

114.0118. 7M _,263,008 611,270.449 "16,419, ",1 
111, m, 032 as, 230,230 632,997,597 89,059.~ 
109,317.666 28, 261,446 713,734,824 116,617,903 
116, Ii86. 7fN 2'1,747,010 637.682,8 108,094:,066 
109,313,068 :16.3ZJ,84J 678, 336. 071 107, SlU, (IW 
111,787,387 26. ~3, 489 757,700,138 lot, 850, 837 
113,342,657 ... 002. ... 713,401,917 99. StiO, 606 
118, 021, 911 25,633,848 ........ .., ... 736,937 
116, 343, 28li :M,IJ06,519 737,878,712 9f,86&, lU 
110,72S, 445 23, 128, 633 642, 636, 854 69,370,6M 
07,486. 917 :n,63a 14& .501,902, 96t 43,,,,,:104 
80. 016, 911 18, OM.BOI 362, 235, 696 -'109,128 
81,702'.027 17,6."A),82li 396,064,780 33,164,830 
7D,304,,6U 3),362,664 436, 370, 001 35,650,362 
76.337,682 15, 126,428 445, 136. 273 42.482, 832 
86, 6(7, 796 16, B,I2'J 641,488.439 &1.155, 012 
89,469,863 IS, ZJ2, 9GB D,745,359 .&8,867, m 
Q5,3B9,713 14, '100, U4 4Ol, 834, 921 43, m, Ul'1 
gl.6M.116 IS,OH,076 "00. V38. 982 .BO. 165, 775 

M ....... ........ L.C.L. 
mlseellaD&- _h. . .. 
172. 189, 146 41,902.011 
2:10,441,887 43, 229,213 
267,768. 748 44,338.656 
W. 736,rMT 40. 849, 023 
28S., 290, eo6 to, S86, IM4 ........... ::!::::; 291,072, 768 
312, 013, 252 36, 953,1131 
330, (I6f, 079 36, 043, 2'11 
777, '166, 429 29,666, 721 
217, 365. 992 ... 773. ... 
143,682,492 IS, 233, nu 
157,000,486 
119, 253, 134 

If. 360, 7153 
14,346,228 

196. 505, 800 1t,038, 761 
~5,036, 941 16,292, 179 
266, 301, 846 17,188. 21G 
lIM, 511, '138 14,392,307 .... .,.., ... 14,eea. M6 



OONClllNTRATION Oli' IilCONOMIC POWER 

ExmBrr No. 2501 

17355 

(Obut. b_d OD lollowlJ1l BtBUatlolll:data apJIW8,1n _ on P,U51O). 

Freight tra$ic 
RAILWAYS OF OLASS I 

Year 
Tons.' revenue _hi 

(lflglnated 
(thousands) 

1018. ______ • __ • ______________ ... _ .. __ ;..________ 1. 203, 887 

1921 ". _ .. ____________________________________ _ 
1922. ________________ • ___ • __________ • _______ _ 
1923. ______ • ________________________________ A 

19:H. ___ • ________________________________ . __ _ 
19215. ___________________________________ 0 ___ _ 

l~ ________ ~ _______________________________ _ 
IV27 ________________________________________ _ 
1928 ________________________________________ _ 
lQ2!J ________________________________________ _ 

9<0.188 
I,OZi,746 
1,27'9,030 
1,187,8 
1,247,242 
1,386, 142 
1.281,611 
I, 285. 9C3 
1,339,091 

Revenue 
ton-ml1es 

(thousands) 

........ 307 

808, IM{I, 2)f 
339,28.5,348 
CI2, 7Z1, 228 
888.,415,312 
C13, 814. 261 
.... ' ... 487 .... ,.., ... 
m. 915, 186 
'67.ut.161 

EXHIBIT. No. 2502 

, Tonsof 
revenue Revenue 
freigbt toD-mllHl 

originated (tho1lSllD.ds) 
(thousands) 

1930 1.159,1U7 383,449, ss8 
1931 8Dt, 186 SOU, 22t, 87V 
1932 848.223 233,m,OOO 
1933 698,1M3 :M9, 223, 180 
193f 165. 296 2118, 710, &17 
1936 789,627 2S2, 036. m2 
1936 968, 830 339,2415, 82G 
1937 1,015, 686 360,820, 2IIU 
IQ38 771,862 290, OM. 871 
1_ got, 7152 333, '"' lug 

(Ohart baaed OD following ataUstJoal data appears iD text OD p. 1(1671) 

P ... .,., ... traffic 

RAILWAYS 01" OLASS I 

YAr 

.811S. _ •. _______________ • _______________ • ______ _ 

1921. ______________________ I ___ :0 ___ • __________ _ 

1922_. _____ . ______ • __________ 0 __ • ___ • __ "' ______ _ 

1923. ______________ • ___ • ____________ • _________ _ 
1924. ___ . _____________________________________ _ 
19215._· ________________________________________ _ 
1926 .•• ____ • ___ •••• ___________________________ _ 
1927 __________ • ___ • ______________________ • ____ _ 
1928 ____________________________________ •. _. __ _ 
ID211 ______ • __________________ • ___ • ________ ._. __ 

Revenue Revenue 
passengers passenger-

carried mUes 
(UloWlaDds) (thOllSlloDcIa) 

l,oos.9aa 
1, 035, fllft 

967,.fOU 
986,913 
932,678 .... ..., ....... 
829,918 
700,327 ........ 

.......... 
37,812, 1588 
8&,t69,062 
31,956, 5915 
36.090,886 
8&,950,223 
315, tn.w 
33, M9,700 
31,601,342 
81, 074, 1315 

EXBIBIT No. 2503 

Year 

11100 
193. 
'932 1933 
.934 
.935 
1936 
'031 
'938 '030 

Revanoe Revenue 
passengers passenger-

carried mUea 
(thoUSIDds) (tbouaands) 

........ 

...."" '78.800 

.." 1100 
f4.9,7715 
"~872 t9l),091 
t97,288 
01.52, 731 
461,039 

IB, 81t, 82ti 
21.894.421 
16, 971.OH 
18,340,610 
18.033.309 
18,t7r5, S72 
22,421,009 
:M.~,~' 
21,1528, 718 
22, 6157, t6t 

{Obalt based. 00 folIowtna ,taUsUca1 dala appean ID text OD p. IM72,) 

Aueroge retHmue PeT toR-miLs 

Year 

ur.n. __ . _____ . _______ _ 
1923 .••• ______ • ______ _ 
1923 .. __ • ___ ._ • ___ OO __ 

19::M. ______________ • __ 
19215. __ •. ____________ _ 
lIr.iJfI._ •• ____ •• ~. _____ _ 

A ...... 
revenue 
per .... 

mU. 
( ... 10) 

L27. 
1.177 
1.118 
1.116 
'.007 
UII 

RAILWAYS OF OLASS I 

Year 

1027_. __ • ___________ _ 
1928. ____ • ______ • ___ _ 
Iq. ____ . ________ ._. 
IQ30 ________ • _______ _ 
1031. ___ ._. _____ • ___ _ 
103:1... ______________ _ 

A ...... 
revenue 
per too--(cents) 

LOOO 
LOS' 
1.078 ..... 
1.0151 ..... 

Year 

UI33. _. ____________ __ 
IV3f. _____ I _______ : __ 

1035. ____ • __________ _ 
1938. _____ •••• ______ _ 
1937 _________ • ___ • _._ 
1938. _. _____________ • 
1 ________ • ________ _ 

A ...... 
reveoue 
per toD~ 

mU. 
(oents) 

0. ... 
0.978 ..... 
O.W1f 
0. ... ..... 
0.07. 



17356 CONCENTRATION OF ECONOMIO POWER 

EXHIBIT No. 2604 

(Ohart balled OD to1lowlDg Btatllttoal data.ppeara in ten OD p. lema) 

AH7'age revenue per paa.enger-mile 
RAn.WAY8 01' OLASS I 

Year 
Av ..... 

revenue per .,..,.n .... 
mUe (cents)' 

Year 
A ...... 

revenue per 
J)BS86Dger

mile (centa) 
y .... 

A ...... 
revenue per 
pBllll8lllt:er

mile (oenu) 

1921 _______________ _ 
Iv.z2. ______________ _ 
UIZL ______________ _ 
1924 _______________ _ 
1925 __ • _____ 0 ______ _ 

1926. ______________ M 

a.1E6 
3.027 
8.018 .. .,. ..... ..... 

1927 ______________ _ 
IIr18. _____________ _ 
19211. ____ MO. ______ _ 1930 ______________ _ 
1931 ______________ M 

1932 ______________ _ 

..... 

.. 850 

.. "'" 2. 717 
2.413 
.. :nO 

EXHIBIT No. 2505 

1933 ______________ _ 
1934 ______________ _ 
1931i ______________ _ 
1936. _____________ _ 
1931. __ ." _________ _ 
1938. ____ • _____ • __ _ 
1 _______________ _ 

(Ohart based on following statlsttcal data appean ID tel.t OD. p. 1867t) 

I ndeu. of di.!ribulion and rail shipmenb 
[1928-100] 

Dlstd- RaD !lhlp- RatloraD Percent n/strl· Rall,blp. RatforaD 
button men .. ,hip. dlvenJon button men .. obl .. 

Year (po"". (actual men .... or tr&flle Year (poten· (actual men .... 
tlal tra1llc) potential from the ,la! -> potential 
-> - ralll -> """'-

ur.la. ______ 100 100 100 ---------i- 1934 _______ .. .. SO 1929 _______ I .. 10< .. 1935 _______ 
71 .. 87 1930 _______ .. .. .. I 

1936 _______ .. " 87 UBl. ______ 72 .. .. • ID37 _______ .. 79 .. 193a.. ______ .. eo .. 7 
1938. ______ 

71 80 .. lIm3 _______ .. .. ffI 13 
11139 _______ .. 70 8' 

2.018 
1.918 
I .... 
1.838 
J,794 
1.874 
1.839 

Percent 
diversion 
oftratllc 
from ... 

rails 
---

11 
13 
13 .. .. 
18 



I .... Im 

1. Total operating revenues _______ e. m.a 
t. Pre!Rbt ~elldL _____________________ 4,825.0 '0 P6118Il18t revenue. ___ .. ______________ 873 .• 
4. All other ravenna _________ • __________ "" .. 
a. Total ~tlng upanse9 _____________ 
8. Opera rauo--per cent ____________ 4,608.0 

71.78 

,. Net operaUDg revenue _________ J. 773. 6 

I. Ran,",,. tal: aceru.aJa... _______________ 896.7 
D. Operat1nc rentaL . _____ • __________ . ___ 126.1 

to. Net ralIwayopemtlq Income .. 1,261. ,. 
U. Rate of return on property ID-vest-%. ____________ . _________ .... _ 4.S1 

U. Other income. ____ 0 ___________ • ___ • __ .... , 
D. TotaIlncome _____________ ._._. 1,611 .• 

.4. Intel"8lt (Pb:ed and contingent) __ . _._ 1123.11 
111. Rent (or leased. roada.. _______________ 177.' 10. Other dedUCtlODL ___________________ la. , 

17. Total charges. _________________ 7101.6 

U. Net lacome. ___________________ ....B 

EXHIBIT No. 2506 
IBubmlUe4 by the Aa8ocJaUOD of AmerlcaD RaIlroada] 

Income account-class I railwaya-Uniud State. 

Ioao 

5.281. :I 

',(83.2 "" .. ..... 
8,930.9 

74.43 

1,3M. 3 

348.8 
132.8 ..... 
'.28 

81!8. 9 

1,227.8 

.... B 
170.6 
IU 

703.0 

623.9 

OALENDAR YEARS 1929 TO 1(139 

[P'lgurea iD mDllona of dollars] 

, .. , I ... 1933 loa< 

.. 188. 8 8,laL7 I,OWI.' 8,2'11.8 

8,2M.7 
"1.0 

2,460.8 
377.1 

2.492. '1 
329.3 

1,833. " ... .. 
382 .• ....B 273.4 2111.9 

8.m.8 2,403 .• 2, 249.2 2,441.8 

'U' 78.81 , .... 74. M 

684., 723.8 !W6.2 .... B 

303.' 2711.1 "D.G 239.6 
135.8 121.9 122.3 121.11 

625.6 ..... .74.3 .... , 
I." I." I." 1.78 ..... ..... 211.0 '"" .. 

831.2 , ti60.8 ..... ..... ..... 636.6 636.6 1IZ1.0 
160. ,. 138.0 160.2 161.11 

Il1i.8 16 .• ••• B •• ... .. ..... 691.2 ....B 

"'" Def 139.2 De! U De! IU 

• Rate of return computed OD property Investment for prior J81U'. 

I ... I ... I .. , 1938 I ... 

8.431. 9 4, 0112. '1 f, 166.1 3,&65.8 ...... 1 

2. 790. 8 8, 3411. a 8,377.9 2,858.1 8, 2111.1 
361.0 412 .• 42'J. B 405.9 418. 9 
803.4 831.8 865 .• 301.6 827.1 

2, l'i1r.L '1 
76.11 

2, Gal.' 
72.33 

Br 119.1 
14.87 

2,"'" 
7/J.36 

2,918.2 
78.08 ..... 1,121.3 1,047.0 . 843.3 1.076.9 

238.9 319.8 326.7 :WO.B 3M.8 
122.11 IM.2 131.1 129.0 " ... 
409.8 687.' ' .... 3719 .... B 

1. .. .. " UT I." 12.26 

187.7 184.6 174.6 US6.2 160.8 

687.' 861.8 7M.8 6281 740.8 

1121.0 ..... ... .. rAll.l 498. ,. 
149.3 169. ,. 147.8 138.1 14>.1 

•. 7 11.1 IU IU IU ..... 687.' ...., 851.8 , ..... 
7.' U".II ".1 Del 123.6 .... 
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"Exhibit No. 2507", introduced onp. 16575, is on 81e witb tbe Committee 

EXlIlBlT No. 2508 
(Chart baaed OD rollowfDg atatlsUcal data .ppeen: on p. 16677) 

CondenBed income account 
RAILW AYB 01' CLASS I 

[Floonls ......... In Ib_ 0/ doll"" 

Year 

1916. ___________________________________ A •• ". __ _ 1921 ___________________________________________ _ 
UI22 ___________________________________________ _ 
1923 ___________________________________________ _ 

~~~======::::::::::::::::::::::::::::::::::::: 1928 ___________________________________________ _ 
1927 ___________________________________________ _ 
1928 __________________ 0. _ •• __ ._ • ___ • _________ wo. 

19'29 ____ .. _. __ .. _. ____ •• _. _._. _. ___ • ________ • __ _ 
1930 _____ . __ •••• _ ._ ••• _____ • ____ •• _. _ .• ______ • __ 
19.3L._._ •• __ ._. _ ••••• ____ •• ___ • ____ •• _______ • __ 
1932 •• _. _ ••• _._. ___ ••• _. ___ . _ .. _____ • __ • _______ _ 
1938. __ ._ ..• _._ •. _ •. _____ . __ •. _._. _________ • ___ _ 
19M .. _._. _______ ._. ___________________________ _ 
1930 _________ • _______________ • _________________ _ 
1936 ____ • _____ ._ .. _ .•. _. _____ . ___ . __ .. _. ______ _ 
1937 ____ . __ .. _ . __ .• _____ woo_woo ••• _____________ _ 

1938. ___ .. _____________________________________ _ 
19aU _______________ . ______________ . ____________ _ 

Total ...,., ... ........ 
a._,SM 
s, til8. fI08 
6,569.093 
B..,MO 
6,m •• 
&.122.&10 
&, ....... 
6,136, BOO 
8, Ill, Td6 
8, 2'78, 621 
6,281,197 
4.188,343 

~ 1211, "" 8,096, 4CM. 
a, 271, rm 
8,461.929 ...... ,.. 
C,l68,OOIiI 
3,6M,491 

~""O"IO 

Total operat- Net railway 
1nl UpeDllel OpezBme' .... 

and taus inco: 

~""781 
4, 916,861 
4, 198, IlOO 
6, 327, 6a'i 
4,9t7,6&G 
6, 001, 4M 
&, 169,860 
8,068.318 ...... .,. 
&,027,823 
4,"12,318 
8,662, n& 
2.800,482 
2. 82I,I(l1 
2.8IJJ,IU6 
2,9&2, 110 
3,386,887 
8,67&'W 
8.192,611 .......... 

l,oro,QBri 
eoo.037 
700,187 
&Bl,W 
"'~837 

1,121,076 
1,213,090 
1,067,118& 
1,172,SM 
1,2051,6(18 

.... 879 .... "'" "" .... 0174,.296 

..", ... 
ffID,819 
867,347 .... "" 372."" .... "'1 

"EXHIBIT No. 2509" app ...... in text on p. 16578 
IThere .. DO ItaUstlcal data mpporUng tbJI chart] 

EXBIlIlT No. 2510 
(Ohart based OD 10DowJng ItaUat1cal data appears on p, 1667t) 

Net Income 
or deftclt 
a/Ier IIxed 

ch ... 

8f6,881 
313,8 
369,673 ....... ....... 
700,831 ....OM 
1172.Il00 
788. ... .... "" .... 008 .... ,.. 

1ht 161J,I04 
D<I ...... 
DIf 18,887 

7,'" 
1 ...... ...... 

D<ll::~ 

Pt-oper'JI in"eatmeN, net railUUlfl operating income and rate 0/ ,.urn 
RAILWAYS 0 .. OLASS I 

Year 

1916_._ .• _ • ______ .--- •.••• -.- .... - .• --"---' ..... --------1921 __ .•• _. _____________ ··· __ • _______ • __________________ -
1922 •• ___ .. _. __ • __ · ____ ···• ___ ·_··_·· ___ • _______ • _______ -
IQ23 ____ ••• ______ • ____ ••• ____ ·_··· __ • _______ •• __________ -
1924. ___ •.•• _ •• _____ •·· ______ ···· __ • _____ · ______________ -

1925 ____ • ____ .. -. ----' --- •..•• ------ .. --- ------- --- ------19211._ •..• __ ._· ____ ·· _____ · ____ •· ___ • _________ ·_· _____ ---

192'1 ___ • ___ .• -----. - ----. - ---"-" -- - - - - •. ------- --- -----
1928 __ • _____ 0 ___ • __ --- - -. -- - •• ------ - ---- - - ------ --------1929 _______ • __ • ____ • __ • ___ •·• __________________________ --

1930 _____ .. ___ ... - •• -" - - - - - - - - - - --- - ---- ----- -----------
1931. ____ • ____ - - - - -- _. --- -_. - - - - - - -. - - ---. ---- -----------
1932_. ___ • ___ -------. ---- -. --- --.--- --. ---- ------ -----.--
1933 _________ • - •• -.- - • --' - - - - - ---- -- - - ------ .-- ----------1934 ________________________________ • ___________________ -
1935 __________ · _________ • ___ • _____________ • ______ • ______ -
193& _______________________ • ________ • _____ •••• __________ -

1937 ____ . _____ - •• ---- .------- ---"-----' - -- ---------.----' . 1Q38 __ • __ • ______________ • ______ • __ • __________ • __________ -
1989. __ • ____ ._ ••• __ • ________ • ____ • ________ • ________ ·_·_·-

Net railway operat.Ing Iooome 
Total_7 
iDvestmen,1 AmOunt Rate 01 

$17,636. 722, 230 
21, :rro, 9f6. 298 
21, 613, 263. 367 
22, 478, 537, Uti 
23,202,917,626 
23, 779, W, 493 
K, 460, 100. 367 
24,967,623.689 
26. 441,li08, 303 _ 039, MS, 3ff 

26, 526, 742, 889 
Z. 4OS, 686, 8:j\f 
~,32f, 022, 378 
"IM,886,882 
26,9'18, 114, ~ 
205,919,83&,9110 26,988, _, 701 

38, om. 839. n. .............. c, 

$1,(HO. 084. 1517 
CIOO,.U37,3M 
16O.187,3UI 
D61,W,.fS1 
073, 817, 202 

I, 121, 0'18, 3n 
I, 213, 088, fI66 
1,067,118&, f95 
1,1'12, 861, 100 
1,261, f'NI, 938 

.... 878, 773 
1525, 627. 852 ........... 
0174, 2U6, 613 
462. 662, 37U 
499,8111,118 
Cl67,347.1115 ........... 
3'12,873, 771 
.... eoo. ... 

.. -
UO 
... 1 
.. OO u. .. ,., 
.. n .... .. '" "'1 4.8. 

.. '" L" LII 
1.82 
L78 
1." 
2.57 

"'7 I." . .... 
• RepreleDta carrter&" 1D~t ID road and eqtdpmen" IDdudiDl' lD'hIRmeDt 01 QOD-operaUoa 00IIIIIl0a 

carrier lUba1dtariel and lnc1udiDg working capital 
• No' Jlt Ivallable. RaW of "mm computed 011 propen, iDV8ItmeDt; 011_ 



OONCIDNTRATION OF IilCONOMIO POWER 

ExBmrr No. 2511 
(Cben baled on (ollowtng aaUstlcal data appoan OD p. 16579) 

HOtIJ u.. railway doUar io BP"'" 
RAILWAYS OF CLASS I 

Oenta per clollar or revenue 

Year 

19115 ____________ w _________________ A ___________ _ 

1921. ____________________ "._. _______________ •• _ 
1922. _____ • _______________ • _______ A _____ A _. ___ _ 

1923 __________________________________________ _ 
1921 __________________________________________ _ 
192.5 ______________________________ • ___________ _ 
1928 __________________________________________ _ 
ID27 _______ • __________________________ • _____ • __ 
1928. _____________________________________ ._._. 
I92Iit. ______ • ____________________________ • _____ _ 
1930. ____________ ~_~ __________________________ _ 
193L _________________________________ ~ _______ _ 
1932 __________________________________________ _ 
1933 ____________ , _____________________________ _ 
1934. __________________________________________ _ 
19311. _________________________________________ _ 
19311 ______ • _____ • _____________________________ _ 
1937 __________________________________________ _ 
1938 ________________ • _________________________ _ 
1939 , _________________________________________ _ 

Labor 

38.. .... .... .... .... .... .... .... <3.. .... .... .... 
ta. .... ... , .... .... .... .... .... 

Fuel,m&
wia1& 

su":'I'!'l" 
.... 
29 •• 
29 •• .... .... 
26.. 
25. • .... 
... 5 
23.' .... .... 
21.6 .... 
21.7 
22.' .... 
23.' .... .... 

Allotber 
...... tlng -' U 

7.3 
a7 
8. • 
7.' 
7.' 
7.3 
7.8 
7.' 
&1 ... 

11.0 
13.2 
'10 , ... 
11.( 
10.' "7 10.9 
"7 

Tu .. 

... 
U ••• ... ... ... .., .., 
U 
8.3 
as 
7.3 
&8 
&1 
7.' 
U 
7 .• 
7.8 ... ... 
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Net rall~ 
wa • 

"I:"'~ 
.... 
10.9 
,3. 7 , ... 
,a< 
,8.3 
18.0 
17.( , ... 
19.9 , .. . , .. . 
10.4 , ... 
,4.1 , ... , ... , ... 
10.6 
,<.7 

I Lo. and damap, deprec1atkm, IDsnran08, penalODl, and equipment and Johlt lacUlty net rentab. 
, Partially estimated. 

EXHlB'" No. 2512 
(Submlt&ed by the AIIoolatloD. of American RaUroads] 

Roilw"ll operating """ ....... 
RAILWAYS 01' CLASS I 

__ In _ds or doUanJ 

Total Malnt. Maint. Total 
Yaar operating" of way or maln ... 

an' equip- Da'" - Itrod. men' ........ 
1916 __________ , _____________________ 

2, 357, 3iI8 "',776 .... "'" 1,017,342 192L ____ • _. ____________________ pop. 

~562,'" 766, 4It 1.251.479 2,007,893 1923 ______ • _________________________ 
4,414.622 7 ...... 1,252. 517 1,981,181 19!3. _______________________________ 
4.896,167 813,C89 ~ .... , .. 2, 278, MS 11l:H _____________ • __________________ 
4,li07,8S5 792,678 I, 260, (XI) ......... 1926 _________________ • ______________ 
4,536, 880 8IG,"3 1,259, S3S 2,078. 278 19l1S_. ___________________ • __________ 
f. 669,337 8&6.819 1,283,091 2, 149,910 1927 _____ .. _________________________ 
... 574,178 .... 58' 1,219,052 2, 087,633 1928 _________________________________ 
4,421,995 &17,006 1,166, !H2 ......... 1928 _______ . ________________________ 
4,006.056 8&,3505 I,~912 2,068. 267 1930 _______________ O~_~ _____________ a. 930, 929 'lOS,4n 1,019,265 1. m. 736 1931. ______________________ 0 ________ 

8, Z?3. 575 630,613 816,963 1,347,666 19.32. ____________ ~ _________ o ________ 

2.403, "5 851,179 618, 941 970, 1~ 1938 _______________________________ 
2, 2-19, 232 322, "" '98,709 ."" ... 1934" _______________________________ 
2, 441, 823 ..... 00 637,900 1,003. 206 193.l1 .• _____________ 0 ________ 0. _____ 

2, 592, 741 393,96'1 681,887 I,075,8M 19-38. ____________ • ______ ," __ • ________ 
2, 931,426 4M.810 783,000 1,237,810 1937 _________________ • ______________ 
3, llU, OOS 495,694 .... 709 1,322, 303 19311-. __ . ___________________________ 
2, '122, IW 420.147 676, S07 1,096.854 lQ ________________________________ 
2, 018, 216 _,838 7 ...... I,D2,,776 

_r-
Ail 

"'loo oth ... 

1,173,988 ' ...... 2, 262,472 "Ut<! 
2, UQ, 7N ..... " 
2,321,283 296,039 
2, 151,9n1 '03. aI8 
2, l38,310 '22. 292 
2, 181. 517 331,910 
2, 136, 987 349,1568 
2,069,927 .... ..., 
2, on, 9M 367,835 
1,&18. 184 .... 009 
1,6403.744 33,,286 
1,157,774 275,551 
1,077,982 ....... 
1,IM,066 274,551 
1,253,113 .... ". 1,405,457 .... '58 
1,510.275 ...... 7 
1,861,533 2IW.DUJ 
1,417,788 2117,861 
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"EXHIBIT No. 2613" appears in text on p. 16580 
(There is DO I&atJsUcaJ. data IUpponlDg th1I chan] 

EXBIBIT No. 2514 

(Chart. buecl OD lollowiDgltatilltlcal data appears oD p. 18680) 

RailIJXJY""'" per tWIIar of earning' 
RAILWAYS 01' CLASS I 

Tues per dollar of-

1916 •.. _. ___ • ______ A _________ • __ ". _ • __ ". ___ ._. ___ ••••• __ • _______ _ 

1921.. _____________________________________________________ • ____ _ 
1922. _________ • ________________________________________________ ." 
1923. _______ .• _. _____ ._ •••• __ •• ____ • ___________ •• _____ • _________ _ 
Iv:M. ________________ A_A. __ • _______ ._ ••• " ____ •• __ • ___ • ___ • ______ _ 
1926. ___________________________________________________ ",_._._," 
1926. ________________________ • __ • __ • ___ . ____ • __ • ___ ._ .. _____ ._. __ 
1927 ___ . _____________________________________ •• __ • ______________ _ 
1928 ____________________________________________________________ _ 
19211_. ____________ • _____ • __ • __________ • _________________________ _ 

- 1930 _____________________________ • ______ •• ___ •• _ ••• ____ •• _. __ • __ _ 
1931 __________________________________________ • ___ • ____ • ________ • 
1932 _____ • _____ ._ •• __ • _____ • ____________________________________ _ 
1933 ___ • _______ • ___ ._. __ •• _ •• _. ___ •• ___ •• _______________________ _ 
IVM ________________________ • ______ • ____________________ • _______ _ 
1935 _____ • ___ • ___ • ______________________________________________ • 
UI36 •••• _____ • __ • __ ._. __ •• __ • ____ • _____________________________ ._ 
1937 ____________________ • ________ •• __ •••••• __ ._. ____ • ___________ _ 
1938_ .... _______________________________________________ ••• _______ _ 
1939 _____________ • _________________________________________ ._. __ _ 

EXHIBIT No. 2515 
• 

RaDway ..... 
1157,113.372 
27r" 875. ggo 
301,004,92(1 
331,915.4519 
BW,336,686 
358, 616, CM6 ........... 
376. liD, 260 
389,432,415 ........... 
348..663,963 ........... 
716.135. 399 
249,623,190 
m,624,802 ............ 
all., 752. 121 
SU, 666, 166 
340, 781,961 
3M.. 766, 165 

Total 
operating 
reV6DueI 
(een") 

u 
~. ••• u 
u 
U 
6.1 
U a. 
6., ... 
7.' ... .. , 
7.' 
&> 
7 .• 
7 .• 

••• ... 
(Cbart based on following statisUeai data appeU'll OD p. 16581) 

Net railway 
operatlng in· 
CXlme before 
taseI (cenla) 

18.1 
31_ 6 
28.' 
".7 .... .... .... .... .... .... , .... .... 
... 7 .... 
3<., .... 
n. .... 
47.8 
1l1.7 

R.ailway ,,«i..,-,hi,. """1"""luBhip. aI cIoB. of 64Ch year-19S11o 1939 

As of: 

D ee. 31, Inl _______________________ • ____________ • ______________ _ 
1922.. _________ • ________________________________________ _ 
192(1 ___________________________________________________ _ 
Itr.H-______________ • __ •• ___________ • ___________________ _ 
1926. _____________________ • ____________________________ _ 
IV211l. __________ • _______________________________________ _ 
1927 ___________________________________________________ _ 
1928.. __ • _______________ • __ • ____ • _______________________ _ 
lva .. _________ . ___________ -___________________________ _ 
lli13O ____________ •• _. _______________ • __________________ •• 
1931 ______ • ___ •••• _____________ • ___ ._. ____ ._. __________ _ 
1932.. ___________ • ___________________ • _________________ ._ 
1933 ____ •• ___________ • _____________________________ •• __ _ 
1934_ •••• ___________ •• __________ • __ ·_·_· ______ • ________ _ 
1935_. ____ • ______ ••• __________ •• ________ • __________ • ___ _ 
1936 ____________ •• __________ ._. _____________________ •• __ 
1937 ___________________________________ •• ____ •• ________ . 
1938 __ ._ •.•• _______ • _______________ ·_· __ • ______ • __ ••• __ _ 
IB __ .. _ .. ______ . ____ .. _. _______ eO. _. __ • _________ • __ _ 

1 Computed OD mlleap .. or December 31, 1" 

Numberol 
roadso .... 

ated by 
.... ivera 

'" ""'-.. .. .. 
6' .. 
to 
:I) 
33 .. .. .. .. 
78 .. 
" 0' , .. , .. 

'00 

MUesof 
modo ..... 

ated b, 
receivers 

ortrus .... 

1S. 612. 15 
15. 269. 11 
12,""" 8,""" ......... 
17,631.55 
liS. 7a2. 00 
...... 00 
6,703.00 
11,-'00 

12, 1170. 00 
....... 00 
.... 6IIl.00 
42. US8.OO 
68,.346.00 
69,713. 00 
... .... 00 
",038.00 
77,414.00 

Per ceDt of 
total_ m_ ...... 
&led by re
ceivers or _ .... 

U • 
&0. 
~ ... 
U. 
7." U, 
U. 
102 
UO 
a .. 
~ .. ..,' ..... ..... 

211.., 
".M ..... 

, 30. .. 
130 .• 



Prloes as of: 

OONCIIlNTRATION OF ECONOMIO POWER 

EXBlBIT No. 2516 

(Cbart based en fbIJowIDIltaUlUIBI data eppea,n OD Po 111681.) 

lndez 0' railVJGII maUriGl and ""pply ... 10 
(Ma •• 1933-1001 

Materlal Fuel Material 
and sup- ( .... Total all Prices as or: 

17361 

Fu" 
( .... Total all 

Ues(other 
than ruel) and oU) materiels 

and BUt: 
plies (ot 
tban fuel) and oD) material. 

DPo. 192IL _______ lCO.O 1 .... 149.1 Dec. 1937 ______ ._ 138.7 Ma,., 1933 _______ 100.0 100.. 100.. June, 1938. _______ 131.0 Feb. 1936 ________ 116.0 112.7 114..9 Dec.1938 ____ .. __ 127 •• nee. 1936 ________ 
118.. 171.7 121. 7 JtlD80 193!L. _____ 126. 7 Oct. 193(1-.. ______ 121.' 133.. 126.' Dec. 193{1. _______ 132. 7 

EXHIBIT No. 2511 

(Cbart based OD (ollowIng statlat1cal data appears iD t.oI.t OD p. 16682) 

Employ .... hour. and ... mp .... aI;.n 

RAILWAYS OF CLASS I 

Total com- A...,... 
A ...... Total pensatloD .um"'" Year Dumber of bours (000 or hours 

emplo,8811 omitted) (000 per em· omitted) ployee 

. 
I, M7,rtIt 6, Ilm.701 $I, 0168, &78 3,UIO.9 un.tt ____ ".' __ 0 ___ • '._. __ "._ ••• '. ________ 

1921 ______________ • _________________ w ____ 

l.Mg.513 f, 147, al9 2, 765, 218 2,499.1 1922 ____________________________________ 
1,626,834 f,Sll,OIW 2, MO,817 .. ""'. 1923 _____________________________________ 1,8057,674 4,928, 6&1 3, OOfo,on 2,653.1 1924.. ___________________________________ ~ 
1,761,362 ...... 870 2, 825. 775 2,589.8 192fL ___________________________________ 
1,744.311 4,531,361 2, 860,Il00 2,697.8 1926 _____________________________________ 
l,'1'N,276 4,1171,736 2, 943, lit .. "". Im _____________________________________ 
I, '736, 105 .,6Ig,281 2, 910. 183 2, 1104. a 1928 _____________ • _______________________ 
1,6511,0111 4,313,M4 ......... ....... 1929 __ • _______________ • _______ • __________ 
1,660,8liO .. 34.6,822 20 ....... 2,617.2 1930 ____________________________ M ____ • ___ 

1.487,839 8, 75G,772 .. ""',.. 2,62'1.0 1931 ____________ • ____________________ • ___ 
1,258,719 3,039,110 2, (MM, 994 2,414.4 1932. ____ ••• _______ • __ • __ •• ___________ ••• 
1,031,708 ...... "" . 1,612, 816 2,306.1 1933. ___ • _________________ • ______ • _______ 

971,196 ......... I, to3, 41U 2, 21)9. 8 19M.. _____ • _______________________ • ______ 
1,007,702 2, 393,899 1,619,362 2,876.6 1935 ______________________________ • ______ 

994,371 2, 397,3&3 I, M3,879 2, 410. 9 1936 _______ • ___ • _________________________ 
1, 06li, 624 2, 676, 34ti 1,848, IS36 2,610.8 1937 ________________ • ___ •• ____________ ._. 
1,114, l1li8 2, 799,639 ,1,986,{47 2,611.6 1938. _________ • ___________ ._ •• __________ • 

1139,171 2, 329,1106 1,748, 141 2,480.6 Im ___________________________________ MO 

987 .... 2, 0188,1188 ~""508 2,620.1 

141. & 138.' 
tU" 1.<.5 
133.8 129.11 
1 .... 129.' 
134.0 .... 1 

Average com-
..... <10. 

P" PM 
hour em· 

(oonta) plo ... 

.... .... 
".7 ~ ... 
61.' 1,623 
111.0 1,817 .... 1,813 
63.1 1 .... 
".1 1 .... .... 1.677 .... 1.706 .... 1,7« 
87 .• 1,114 .... I .... .... 1,4611 .... 1,445 
63.6· 1.508 .... 1 .... 
".1 1.735 
70.9 1.781 
76.. 1,859 
7<.. ~ ... 

NOTa: Fore,olng data CO'9'8l'" raOwaYl of OlaM I only. Number of employees for an steam tailWSY!l 
fDrludlD& u;:pnllll &Dd aleeping CBI' companies, toLaled 1,841,176 iD 19a9, end approdmatel, 1,114.1100 in 1939. 
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y"" 

1921. ____________ 
1022 _____________ 
1921. ____________ 
192t.. ____________ 
1925.. ____________ 
U~21l. ____________ 
lW1 ____________ 
1921L ___________ 
IB2IL ____________ 

OONCENTRATION or BOONOHlC POWER 

Ezmarr No. 2618 

(Chad IJIad aD 1DDowIIIc"1IlaCbIbl data appeaa la.1IId OD Do lOB.) 

Preigbt I!XpI!D!Ie 
per 1,000 reve-
Due tol:HDilal 

...... 
Total ...... 

110. 

Si"- ,. ... '" ..... .... 
.. Ill .... .... ..... 
"07 "81 7.79 u. 
7.84 ..... .... .... 
7.44 .... 

UffiI_ of"
BAlLWAY8 01' 0LU8 I 

PM.'!III!DI8' g-.......... -....... -.... - y-...... 
Total -=-
$. ... $.1" 

Ukl) _____________ .... • 1l1li 
UBl _____________ .... • 157 
1932... ___________ .... . "" tm _____________ 

.• IJ .144 
1934 _____________ 

.311 .141 
lIl3IL ____________ 

.311 .141 
193111 _____________ 

.b • 137 
UBi. ____________ 

.l1li . '" -------------

................ 
pl!I' 1,000 reve-
Due &oD-mBeI 

...... 
Total ... -110. 

17." ..... 
7." .... 
7." .... .... .. .. 
&37 .... .... .... .... "Ill 
.. 41 .... .. ,. .... 

"EXlllBrr No. 2619" appeara in text on p. 16687. 

"Ezmarr No. 2620" appeara in text on p. 16687. 

"Examrr No. 2621" appeara in text on p. 16688. 

Ezmarr No. 2621-A 

,.""...,. ... .......... -IImIS' tra.lD. tar--
Tnua-

Total -=-
$.- $.111 .... . ... .... .... .... .118 .... .121 . ... .120 .... .m .... . ... .... .120 

(0barIs t..d OD toUowJDg &tatIsUcal data. "Bmlbltlli Nos. 2510 10 2I52l" appeal' la t.edOD pp. 11587-11888.) 

F,..;glll operaIi", ...."".. 

RAILWAYS 01' OLABB I 

......... - Oross toD-
Fniltbt;can mJ .. • .,- ........ Net;&ons (exd.laeo . Net ton-miJes' 

CM.P.R. <_ . ....... &: l.eDder) ~ """' ... -) .... o.;p • ......-) -..... 
IU 17.' .. I ...... ...." ILl 17 .• 676 I~ 188 7,f7t .... .... '" 1~764 7.7"10 
IU 40.7 no ",157 s. ... 
lLa .... 744 I ..... .. m 
ILl .... 771 ...... ,,"'I 
12.1 .... m 21 .... ..... 
I'" f7.1 701 ....... ",'83 .... f7.6 ... ...... ....... 
11.8 f7.0 784 "'817 ...... 
14.8 .... 70S ... m ... ... .... .... ... ...... ... ... 
18.7 .... .... 17 .... ...., . 
IU 46.. "" ...... IU" 
18.. .... 731 13.117. 11.118 
IU 45 .• 77. ".m ""46 111.1 .... 7011 ...... ...... ... " t7.1 7'" 3t 141 12,411 
1"7 .... .13 Q.808 ...... 

1021. ____ , _______________ _ 
1921 ______________________ _ 
1023 ______________________ _ 
lac ______________________ _ 
1025 ______________________ . 
193i ______________________ _ 
1V27 ______________________ _ 
1928 ______________________ _ 
1020 _______________ • ______ _ 
1930 ______________________ _ 
1931 ______________________ . 
1932 ______________________ • 
1931 ______________________ _ 
1934 ______________________ _ 
UIB5 ______________________ _ 
1038 ______________________ _ 
lSllS7 _____________ • _______ _ 
11118 ______________________ _ 

~-------------------- .... -



OONCENTRATION OF EOONOMIO POWE~ 

EXHIBIT No. 2522 

(Oblrt basad on followiDa atatlltl_ daa. appears JD tat OIl P. leD.) 

Jl'uol _"",ion ' 

RAILWAYS 01' CLASS I 

Gross ton- P ......... • Orosston-
Y,.. mU. I per ""'" "",. Year miles I per mll"l:l ton of'fue1 

'01lD1 ton of fuel 

UI21 ______________ 12,3117 '13 
1931. _____________ 

UI.740 1922. _____________ 12,'" 11. UI3~L _____________ ' ..... una. _____________ 
,~ ... III 

1833. _____________ 
16.47i 1921. __________ MO. 

,~ ... liB 
l~ ______________ 

JO,ts1 1925. _____________ 
'..,02 ". 1935. _____________ ' ..... 1926 ______________ ,~ ... '" 

lQ3G ______________ 
18, 718 1927 ______________ 

15, 321 '30 
1937 ______________ 

17,133 1928. __ • _________ M 

16,787 133 
1938. _____________ 

17, C&2 1929. ____ M _______ M 

18,001 '3< 10 _______ ._. ___ • 17,779 IV30 _____________ ' .. .., '138 

Ilncludinrlooomotlv8 and tender • 

17363 

P ......... • 
""'" oar-mu,,!: 
ton 01 WI1 .... 

',3< 
'131 .... 
'129 

130 
'33 
134 ,,. 

• RePrelJ6QtI fuel ooDi11IlUld by steam.1ocomotlvea oDl7. and uclodes CIUl'I'eDt oonsumed by electric loco
moUves. 

E:o:maIT N 0_ 2523 

(Chart ba.t OIl followinc ltattsdaal data _pears iD ten OD p. 16593.) 

Lo" and damGtlc Gpemu 

RAILWAYS 01' CLASS I 

Year 

1921. _________________ •• ______________________ _ 
IV22 ___________________ • ______ • ______________ ~_ 
1923 _________________________ ._. ___ • __________ ._ 
1924 ___________ • ___ • ________ a_wo_wo. __ • ________ _ 

lU25 __________ •• _____________________ • _________ _ 
1920 ____________ • _____ • ______________________ _ 
1927 _________________________________ • ________ _ 
1928 ____________________________ • ____ • ___ • __ •• _ 
1929 _________ •• ______ ._ •• __ • ______ • __________ ••• 
IV30 ___ • ____ ._. __ ._. _____ •••• _. ______ • ____ •• _ •• _ 
1931_ •• _ •• _ •• _______ •• _. _______ • ______ • ___ ._ •••• 
11132 ________________ • __ ••• __ • __ • __ •••• _ ••• _. ___ _ 
1833 ___ •• ______ • ______ • _________ •• _______ ••• __ 
1934_. __ • ________ •• _._._ •••• ________ .. __ • _____ ._ 
ID3.5_. ___ •• __ •• _. __ ._ •• __ ._. _______ ._ •• _._ ••••• 
1938 ________ •• _. __ • __ • __ • ___ • __ • __ • __ • ________ _ 
11137_. __ •• ____ ••••• ____ • __ •• ___ ••• _____ • ___ • ___ _ 
1938._ •• __________ •••••• _. __________ •• ______ •• 
UI38 ___ • ___ •• _______________________ • ______ •• __ 

Amount 

"3180198 
46, 9M, 711 
t2, .780 fill 
tl.2&I,3t3 
38,91&,439 
Mo 267.628 
33, 976, no 
83,163,973 
86,li63. 813 
31,215, 786 
23,882,on 
17.303.233 
14. aos. 088 
18, 213. T12 
....... 007 
21.269.611 ....... "" 1II. (11. 474 

I 17.va.OOO 

0.. ..... 
dollar of 
freigbt 

revenue 

.. ,. 
1_16 
0,02 
0.96 
.. 81 
0.71 
O.7S 
0.71 
0.74 
0.78 
0.7S 
o,n 
0.117 
0,62 .. .. .... 
0,08 
o,n 

' .... 

D ........ 
propony. 
UV8stoot 

OD rlgbt-or· 
way and loss 
.. dam ... -.. , ........ 

9.ZJ8,I" 
9. 679, 63) 
8, 922, 740 
8, 2.59, 663 
8, 492, OJ7 
7.884. Ml 
7.071,820 
7.331.651 
~ ....... ......... ...... "" 2, M.1K2 
1.442,009 ......... 
4.289.123 ......... .. ""no (I) 

Total 1011 ......... 
............ ... ,.~.,. 

62.166, 217 
M, 173, 98S 
46.176,102 
t2, 7/iV, 8t6 
U. 661, 011 
41> ........ 
42, 884" 4.72 
38,073,829 
28. 72:1, 923 
1).788,786 
17.307, Q3[) 
19,655,181 
2L 809, 639 
... .... 734 
71,178.935 
23.1136. 180 

P) 
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ExmBIT No. 2624 

(Ohart baled OD toDowlng ItatfBt10al data appears In ten on p. 16691.) 

CtmUJUiea '" ImpZoyeu in'train, tNJifHe111iu a1ld nomrain tu:eidmtl 

RAn-WAYB OlP CLASS I 

Year 

ID21 •• _____________ • ___________________________________ _ 
1922. _________ . _____ .. ____ 0 ____________________________ _ 

1923 ________________________ • ____________ • _____________ _ 
1921 ___ • ________ • __ • __________ .... _____________________ _ 
1925. ______________ • ___________________________________ _ 
1925 _____________ • _____ : _______ • ________ • __________ • ___ _ 
1927 ____________ •• _________________________________ • ___ _ 
19211.. _________________________________________________ _ 
1929_ •• ______ • __________ ._. _______ • ____________ .~ ___ .• _~ 
1930._ ••• _ •••• _._ ..... __ ...•• ___ •••• ____ ._. ___ .. ~ ... _ •. _ 
1931 ... _ ••.••• _____ ._ •. _______________________________ •. 
1932 ____________________ •. _____________________________ _ 
1933. __ . __________________ • __ . _____ ... ___ .. ____________ _ 
193,. _____ . ______ . ___________ • __ • ___ . _________ . __ . ______ _ 
1935 __________________ .. _______________ • ____ .. ____ . ____ _ 
1936 ____________ • ____ . ____ . __________________ • _________ _ 
19:17 .. ___________________________ ._ .. __________________ _ 
1938 _____ ._. ________________ . ___ . ___ .. _. _______________ _ 
111311. __ •. __ ._._. _____________ . ____ .... _ •. _._ .. _________ _ 

D8Cn\8S8ln frequency, 1930 under urn, '13.2%. 

Fatalltlu 

1,311 
1,61,. 
1.8" 
1,367 
1.437 
1.1502 
1, 396 
1,166 
~ ... .. , ... ... ... 

481 ... ... .,7 ... ... 

EXHIBIT No. 2525 

Nonratal 
1l>I ...... 

...... 
112,038 
1(6,761 
118,"" 
112, 716 
106,486 ...... ...... ...... 
32.379 
31 .... 
I~'" 
101.1. 
115,373 
14,728 
19,740 

r..:~ 
Ill, J03 

Total 
casualties 

100,970 
113. 650 
H7,fNT 
13),006 
11.,153 
106,9;58 ... "" ...... 
67 .... 
38,261 
21 .... 
IMM 
1~'" 
III,SM 
I~'" 
20,378 
21,77" 
101. 862 
16, S6li 

c""""'" ....... 
mUlloD 

man-bOtU'lll 

..... 
".118 
30_7" 
'rI_17 
.... 1 
28.73 
19_24 
18.00 
la. 67 .... 
7.41 
7.211 .. .. .... 
.. 73 
"06 
"22 .. ,. . ... 

(Cbart based 00 foDowlng statistical data apllMR iD teJ:t OD p. 1661H.> 

Cuualtu. to paa.enget'. on ,,.aim in ,,.ai,, and ,,.ai ... enn~ accidmU 

RAILWAYS OF CLASS I 

Year Nonfatal Total cas-
Casualty 

Fat&Utlee .. ~r 1l>I ...... ....... ten OD 
pua.-mn. 

'''' ~ ... ~ ... 1." ". ..... ..... I. iU 
102 ..... ~ ... I. ,.9 ... 6,129 ..... 1.46 
139 of. 752 4,891 I." 
130 4,276 .. ... I." 
'" ..... a. 714 1.10 .. ..... 3,321 1." 
72 ..... ,,697 1.19 .. 2,622 I .~ OIl/) ... 
'" 2,000 2,036 .OB 
17 1,818 ~"'" 1.08 
37 1 ..... ~.., 1.22 

1921 ______________________________________ ._. ____ .. ____ _ 
J92'J ___________________________________________________ • 
IVZi ____________ .. _. ___ .•. _. _______ . ___________________ _ 
1924_._ .. _ .. _. ______________ . _____ ._. __ ._. __ .. _________ _ 
1926_ .• ___________________________________________ .. ___ .. 
1828 ______ . ____________________________________________ _ 
1927 _______________________________ • ___________________ _ 
IIr.!8 _______________ • __________________ • ___ • ____________ _ 
1929 ______________________ • __________________________ • __ 
1930 _____________________________ • _____________________ _ 
1931 __ • ________________________________________________ _ 
1932 ________________________ ~ __ • ___ • ___________________ _ 
1933 ___________________________________________________ _ 

" 1 .... ~887 L06 
I" I .... 

~= 
1.02 

18 ..... 1.09 
18 2,'" ..... 1.02 .. 2,'" 2,'" 1.08 

" ,,<80 2.616 1.11 

19:Jt _______________________________________ • ___________ _ 
1936 _______________________________ • __ • ________________ _ 
HIM ______ • __________ •• ________________________________ _ 
1937 ___________________________________________________ _ 
1938 ___________________________________________________ _ 
1939 _______________________________ • ___________________ _ 

Deerease 10 frequency. 1939 uoder Ur.21. 23."%-
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• EXlIDII" N ", 2526 

17365 

(Chart bued on following statistical data appears to text OD p. 18605.) 

LOll and "mage and iAj,,"" to P.tr.tmI ezpeme 
RAILWAYS OF CLASS [ , ' 

Year 

1021.. _____________________________________________________ A_A. 
1922.. ______ .. ________________________________________ .. _______ _ 
UI23 _____________________________________________________ " ____ _ 
10'M. ______________________________________ • __________ "._" •• __ _ 
1926 •• __________________ •• _______________________________ ._. __ _ 
1926 _______ • __ "._". __ " •• _._. _. __ • _____________________________ _ 
1927 _______________________________________________ • __________ _ 
1928. ________________________________ • ____________ ~ ___________ _ 
HI2('-________________________________________________________ _ 
1930 __________________________________________________________ _ 
IP3}. _____________________________ ._. ______ ._ ... _. ____________ _ 
1932 ___________________________________ • ______________________ _ 
1933. ________________________________________________________ _ 
11'34 _________________ • __________________________________ • _____ _ 
1935 _____________________________ • __________________________ • __ 
1936 __________________________________________________________ _ 
1937 ______________________________________________________ • __ _ 
1938 __________________________________________________________ _ 

Total lOBS and 
damage 

$103. 404, 429 
55,202,,," 
62, 166, 217 
SO, 173. 983 
46, 175, 102 
42,759.645 
4J,661,011 
40, 22.5. 783 
42, 884,472 
38,073, 829 
28, 73), DZi 
20, 7tIV, 78S 
17.307,930 
19,~, 781 
21,809,639 
25, 548, 734 
27,176,923 
23, 936, 190 

Total in
Juries to 
persons 

Grand total 
loss & damage 
and I.njurias 
to """"no 

$31,936,434 $135, 839, 863 
33,417,497' 88,620,363 
40,53S, 177 92, 691, 894 
39,533,860 S9, 707, 843 
44, 9fO, 511 00, 115, 613 
46, MO, 722 89,300,867 
44,983,592 86,644,603 
41,031,791 81,267, 68t 
41,828,966 84,713,438 
se, 743.]05 74, S16. 934 
211,314,297 68, 03.5, 220 
20,947,799 41,737,58t 
18, 628, 5M 35, 936, f9f 
20,9«, 149 40.liQ9, gal) 
21,321,416 43, 131, OM 
24,218, 007 49,767,241 
24, 912, 730 52. 089, 6.53 
22, 74I.-2IIO 46,676.f080 

"EXHIBIT No. 2527," introduced on p. 16595, is on file with the committee 

"EXHIBIT No. 2528,'" appears in text on p. 16599. 

"EXHIBIT No. 2529", facing p. 16600. 

"EXHIBIT No. 2529-A,1J facing p. 16600. 



17366 OONCI!lNTRATION OB' ECONOMIC POWER 

ExumlT No. 2621)-B 

Burro Cra ... 

Coat of Crane. $641;" Yard Bucket. $382. 
Coat of Outfit. $8.023. 
Working Period. ISO Day. (9 Months) Per Year. 

MISCELLANEOUS WORK 

[LoadIng Heavy Scrap; UDloadlng, LoadiDR' and Laying _ReD: Ditching; DlstrlbuUng and Unloading 
BMV)' Material) 

B7 Uae of ODe Machlne B:rBand 

Organization: Orpnlmtlon: 
1 Engineer Work 1.7< 1.7< 1.7< 1 Foreman-Month· 
E~Bour~ I,. Bate. 
't to. 1 aborar-Boarly ... ... ... I' Laborent-Bourly 
Rate. Rate. - -2Men. t8 M8Il. 

w~ .................... $1.'98 SI."" SI .... W &gel. ______ • ____ • __ 0_ 0_ 

3\ed~~D~::g:m:1 '" .. .. 6% Tu. _____________ . ___ 

IDIuraDae, 6%. 

Tolal W_ ..•.•••. SI.... ...... SI.7" .......................... . 
Work TraIn Wbof. ______ _ Wort Train Bzpense _____________________________ _ 

:=OI~·~f~~:'I: : : 
I a 8 2. 
($38.) 

Suppllt!lL. ___ ._. _____ .~._ 486 486 488 }Too1-f1000 PII' MaD.. 
Ronnlng Repaln •• _~~_,;,___ lOB 108 108 • --
Annual OverhauL_______ 827 827 827 

Total Cost __________ ta,_ "'028 ",104 

curtanment or Force and Bspend{. 
tures by U88 of One Burro Crane 
With Bucket 

.". ., .. 
... . .. 

..... , .., .... ... ... 

...... "'.870 

180 .Il 

SI .... 

. .. 
...... 

<., 

'30 

,,918 

At lI)f Rate.. ____ 11 $8.133 : D~ .. 'f:.'.w:.~ji,O.jj.;.h ... 1 FomDBII __ "Lobomn. At W Bate _____ n 3,'" 
At~Rat.e _____ 11 ..... Laying BaD ••••••••••••••••••••• 1 .. .. D .. 

:J D~Y8 B::::. =r:!t-un:- 1 .. .. n .. 
loadlDg .•. _______________________ 1 .. .. .. " 21 Days Distributing BeaV¥ M .. .. " ..... L. .......................•. 1 .. , 
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CONCENTRATION OF ECONOMIC POWER 

EXHIBIT No, 2530 

A IypictJl """" track rllilroad~l.tOO milu mtJi" trod< 

a..,ulmDou' D ... ~8:' Sup-...... D,,,,.. 011 .. .Ied In C ... In ....... cost and 

17367 

M." MaD db-

""" .ne elation and Ilxed -- d ... 
'I'ype ........ m." 

ob_ 
.... ch ..... 

• Power track nutters_ ••• ____ '00 "'.,. PI. " .. $2,'" ",'20 18 ~800 • Power rail drilla .. __________ 00 ~ ... .. ... ... ... • BOO 
Rail laying~ tie adIers 

8,617 .. "\lOO 
only_ ". ___________ • ______ 0 ,,. 7,616 ... .,." ~ ... • BUITO cranes. _____________ 00 18. 16,04& 80. 1.084 ~ ... '.728 .. 3 .... 

8 Air tamping outflb ____ ._. __ lOO 58,152 2,'" ~'OO 13,800 ~4" .. ..... ,. Unit tie taInpers... _________ o 180 ~ ... ... ... 8,005 ..... 10 1.800 • Drag line crane and 1 buU-dolSI'. _____________ M _____ 0 

'" ~301 1,115 1,= 2,'" ~ . ., 17 2,040 • Dlsoen. ________________ •• __ 
52 2,484 124 ... 900 170 .... 0 

1 
8carlfter _0 __________________ 

SS .... , .. , .. , 1.'" 20433 '" ',850 
1 Weed burner ____________ .. __ 

75 ..... ... 1126 .. , .. .,163 150 11,250 • Wet'd mOW8l'S _______________ 
00 ..... 182 300 1.'" 2,075 00 3,'" • Power Jack8 and :I power tamper&.. __________________ 

lOO 21,100 1,056 2,080 ',780 IO,m lOO 1~"" --- --.. Total. _0 ___ 0 ______ 0 ___ $180,9'10 
-------~ 

. ~ .. ~ .. ~ ........ 16<,3<1 ~ ....... 58,100 

26Ii wurldDI daya per year cm Soday week basl8: 
~oo _207 total meD dbplaced by above meahUl,"tfOU. 

1~~ _603 or ror each seos 1Dv~ in M. W. machinery ODC" man wW be diBplaced, 

y.., Btook (000) 

UI21_ •• ___ ._ ".102. ... 
IG'22..~ •• ___ ._. 7,242. 119 1928 _________ 

7,asa,647 1924_ .. ______ 7, 6i7, 667 
192A __ • ____ .~_ 7,833,465 
IG2e_ •• _ ... _. 7,685.014 
1927 ......... _ 7,831,282 
]fl'28_ ...... __ • 8,079,978 
192& .. __ • __ •• _ ... ...... 

EXHIBIT No. 2531 

TO/Ill rtJiltDOII ClJpitaI oulattJfId,"II 

OLASS I RAILWAYS 

, 
Total Cap.. 

BODda(OOO) ItalOut· y", stoot (000) ataDdlDg 
(OOl) 

18.139,348 $17,042,037 ID30 __ ••• ~ ____ 18.Z7,1S1 
8, 773,m 17,015, MO 1031 •• __ .. ___ 8 m,m 

10,ZW,5B8 17,6111,135 
lQ3a.. ________ 

8, ~5, 187 
10,(129,842 18.177,399 

IG33_~ ____ • ___ .... ~ ... 
10, 484, 71» 1&0118.161 IV34 .. ___ •••• ......... 
10,571,513 1& 256, fOI ]0315 _______ ._ 

&218,994 
10.486, 764 18.297,038 1931J ..... ____ • 8,.,.,,,, 
10, 6Z'1, 0078 IS, tm, G51 lQ37 ___ ••• __ 8,]23, 196 
10. 637,7'8Il 18,822,4211 1!)38... •• __ ••• _ 8.148.602 

Total Cap-
Bonda(OOO) ItalOut-

standing. 
(000) 

$16. 739, 147 119,OOB. 218 
In, 73S.1118 19,007.176 
10, 76D,301 19,OI4.t38 
10.813,455 18,846, 113 
10.5111,825 18, 7B1,W 
10.311,o(IJ 18, &30, CHO 
10,001,038 18,o:n,003 
10. lliO. 244 18,273,439 
9,934,686 18,083.268 

801U'Cl8: StatlsUaI of RallwQ110 United States. loss. ICe, Table 141; old tabl" 17 In vo!w:ite for prior ...... 
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EltIIlBrr No. 2532 

Inuutment in road and equipment, Cla&,1 railway. and their kuor companiu 

I!~ndlt""" 
Expenditures 
(or Addltlona Oredib (O!' Total Invest-

Y- (or (lW Linea Pro,=Re- mentdurlng and Better-de EdeDs10ns ....... men .. 

1921~ ________________ .". ________________ 
'IB, IIM, 834 1&38.1M.618 '100,322. M2 1458, 712, 1310 1022 __________ ". _. ___ • ________________ A. 119 .... 66,186 .7.,022. 789 158, 434, 4156 375, OM, 498 1923. ___________________________________ 
29,962,0 1,038, ·U!, SOS :atI5. 688. 387 802, 780.040 1024 ____________ _____ • ______ • ___________ 
Zl.876,9IO (IQ!, 767, 824 206. 87V,l97 723,755,637 1925 _____________ • ___________ • __________ 
47,317,1134 763.,.wti, OM 217. OM. 014 383, 826, 864 1928 ___ " ________ " _____ • ________________ • 
38, 219, Hll 831,3158, fl77 ~14. 44S, 078 61i1J, 142, 791l 1927 __________ • _________________________ 

168, 782. M« 764,000,885 222, 346, 688 708, 437. 623 1928 ___ .w_w _____________________________ 

64,678,083 668, 346, 443 263, 112, 008 4.,811, lIOO 1929 ____________________________________ 
34, '192, m lt29, 422. eo9 326,931,122 MS, 284,268 1030 ___________________________ • ________ 
31,001, '122 SOl, 213, gfO IMO, ISM, 949 6U2. 464, 713 1931 __________ •• ________ w ____ • __________ 
36,(M3, 070 111. '799, 101 211,14!, 172 186, &96. ggg 1932. ___________________________________ 

B,759,833 182, 360. ZJO IN,714,(SJ D 26,*,020 1933 __________________ • _________________ 
8,470,168 106.574, 145 273. 3B9. 222 D IBI, 351, 919 1934 ____________________________ • _______ 

I D 7.657,122 179,282,289 34li, 372, 295 D 1'1S. 747,128 1935 ____________________________________ 
2,045.149 190,0&1,138 834. 783, 432 D 14'. B87,14l1 1936 ____________________ w _______________ 

Il, 63'1. 208 302, 898, 164 aM,208, 288 D 39,080, 9UI 1937 ___________________________ .w _______ 

3.li3&, 188 M'T, 390, 444 328, OM. 178 212, 867. 4M IV38 ____________________________________ 
I, 2IfI, B75 268, 9a6, 02B ........... I&, 736,868 

........ '22 8. 649, 385, 04 f, 490, 978, 726 &, 72B. Z1B. 811 

• Ineludea an adjustment 01 SI5.W,181 uuVle In acoonnts or A. B. &: C. Railway Company,. 11 to state 
Ita mvaatmant In road and equlpJDeDt on baIIe required by order of Ule CommissIoD. 

Souroa ; StaU.Uea of RaUways or UDlted States, ICO. IV38, Table No~ 18'1, and old Table 4ti iD the 
Volume (or earlier yean. 

Year 

192L _________ 
1922. _________ 
UI2ll __________ 
192L _________ 
192fi ___ " __ ~ ___ 
19211._. _ •• ____ 
1927 __________ 
1928.. _________ 
1929 __________ 

EXlIlB IT No. 2533 
[Sobmltt*'. by the Brotberbood 01 Ranwal" Olerbl 

Nu.mber and ,,.adil1, eJ/m DJ .team locomotil1" 1 

OLASS I RAILWAYS 

Total 
Tractive Average 

Number Eftort Tractive Year Number 
(Thou- Etlort 
sands) 

...... 2, W,470 ...... UI30._. _______ "'87' M,I40 2,401,4!2 37.441 
193L _________ 

M.,", ...... 2, 544, Jlli 39,111 1932. _________ 52, 492 
65,"" 2, 593, 178 39,891 1933"! __ ~ _____ "' .... 83,612 ~ ....... ...... 1934"". _______ 47.436 ...... 2,811,238 41.886 1936 ... _______ 48,614 ...... 2,601\, In ... ,.. 1938 __________ 

44,18:1 ...... 2, 679, M3 ... "'" 1937 __________ 
43,624 ...... 2, 6liO" 818 44,801 1938 __________ 
42, 63'1 . 

, 
• Tractive Effort of boosters not Included. in total!. 

Total 
Tractive Av ..... 

Effort Tractive 
(Thou-..... ) EtI'ort 

2,626, !MO ...... 
2,488,841 46,784 
2, 430, 328 ...... 
2, S48,821 46, g18 
2, 263, 287 
2, 3)6, a)l 

47,71:1 
48,367 ...,., ... 48,172 

2,I&O,5M 49,f12 
U23,'" ".1ll3 

Souroo: Statistics or R&llways in United Stew, 1938, ICe, Table 18 for yoan 1929-1938; :yean 1921...,),_ 
rrom Statement No. 8 or the 1929 volume. 
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EXHIBIT No. 2534 

[Sabmltted by tbe Brotherb ood of RaDwsJ' Clarb) 

AI1BrC1g8 woctiu" eJ/ort of steam locomotives in l87'11ir.e 1 

[Excluding SWitching and Terminal Compantes} 

Passenger Freight All Loco
motives I 

...... 
87,441 
39,177 
39,891 ..,. ... 
41.886 
42.7118 ...... 
"''''' ...... 

Year passenger .Freight 

17369 

An Looo
motIV69 • 

Paasenger locomotiVe8 __________________ _ 

Freight locomotives ____________________ _ 

Alllocomotive8 _____ .' ________ , _________ _ 

% of increase 1938 over 1924=31.7 
~ of inc ....... 1938 over 1929=13.4 
'10 of increase 1938 over 1924=21.5 
% of increase 1938 over 1929= 8.9 
% of increase 1938 over 1921=34.8 
% of increase 1938 over 1929=11.2 

2 Tractive eflort of boosters not Included In totals, 
:I In addition tg, (l&S96nget end trelght locomoUvea thfs total iIlc1udes those of tbe type use In passenger or 

b'eight and awitcb1ng service. 
Booroe: Data tor '1881'8 1nl to 1928 from Statement No. 8, StatiStill8 or RaUways in U. S •• UI2D, ICO 

years 1929 &0 1938 from Statement No. 8. Statistics of Railways in U. 8 •• 100 1938. 

EXHIBIT No. 2535 

ISubmltt.ed by the Brotherhood of Ra8way OWb) 

Fuel conaumed in freight. and pGaBtm(1e7' ,ert1i~ 

CLASS I RAILWAYS I 

Year 

1921 _____________________ _ 
1922 ____ M' _______________ _ 
una _____________________ _ 
19at _____________________ _ 
192ti _____________________ _ 
1928 _____________________ _ 
1927 ____________________ •• 
1928 ______ ._ • ____________ _ 
19211. ______ • _________ • __ ._ 
1930. _____ " ______________ _ 

Per 1,000 
Gross ton

mll .. 
FrelJtbt 
Servl" 

11S2Ibs. 
163 
161 
149 
1<" 
137 
131 
127 
125 
121 

(Ooal or EquIvalent] 

11.11bs. 
11.9 
18.1 
11.0 
lIS. 1 
1&.8 
1U 
111.0 
14.9 
1U 

Year 

. 

1931 ___________ • ______ . __ _ 
1932. _ •• ________________ • _ 
lIl33_. __ ". _____ . ________ ._ 
1034 ___ • ______ 0. _______ • __ 

1935 ____________________ __ 
1936 _____________________ _ 
1931_. _____ •• ____________ _ 
1938 _________________ M __ •• 

1039 _____________________ _ 

Decrease in fuel oonsumptlon, Fnllgbt Bervfce 1921 to 1939-30.9. 
Deoreaae iD fuel OODIJllDlPtioo, P8U8DI6f Servloe Ur.n to 19M1-lIU. 

I Inoludellooomotlv8lI. 

Per 1,000 
Gross ton

mll .. 
FreIght 
Service 

119 Iba. 
123 
121 
123 
120 

"' 117 
11. 
112 

Perp&S98D

"'" train .... mlJe 

14.lIlba. 
14. 9 
16.11 
16.2 
111.11 
16.8 
111.1 
1U 
If.S 

SotlMe: Frelr:ht Iel'Vloe data tor yean 192}'-1QS2 trom p. 8. 44, statistics or RaDwsys in U. S. 1932, ICC; 
date for yeaI'll 1II33-um from p. S, 62, StaUstioa of Rallwar. In U. S. 1936, 100i 1937 from p. 182,.statement 
f.5I5. Stathtlosof Rallwaysln U. S.I937,lCC,I938from Tab e 166. 1939l'rom IOu StatementM-230 (OS-E). 

P8!8ClIlR8r eervloe data for yean 1921-1925 from p. lIS, Table IV. Economic Factors in Railway Situation, 
Ml9oel.laneoua SerIes No. 89, Bureau of RaIlwa, Economlcsj years 1926-H134, p. 88, Railroad FecitlS, Western 
R&l.lwarl Committee on Public Relations; 1936-1937 from Statement No. 66 of the Statistics cf RaIlwayaln 
U. S .• ICO. for the awe 7e8I'Io 1938 from Table 166. 1939 from ICO Statement M-230 (OB-E). 

124491--41--pt.SO----T5 
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EXUIBIT No. 2536 

(Bubml&;t.ed by the Brotherhood of RaIlway Olerb] 

Locomoeiflu, pall.mg". Gnd Jrright CM. inatalkd GM r.i,ed J 

OLASS I RAILWAYS 

No. 01 I'refIbt Can No.ofpaae:DprCan Locomotlvea 

Year 
Inatalled Rettred. Installed Retired InataDed Rellred 
Dartng Dartng Dartng Dartng During During 
theY., they.,. theYear theYear they ... tbeYear 

192L •• _____ • _____________________________ _ 
19'22-____________________________________ _ 
19ZL. ____________________________________ _ 
1924... _____________________________________ _ 
Il126 ______________________________________ _ 
1926 ______________________________________ _ 
1927 ______________________________________ _ 
192ft _____________________________________ _ 
1929 ______________________________________ _ 
1930. _____________________________________ _ 
1931 ________________________________ .~~ __ ._ 
lQ32.~ ___________ • ___________________ .~ ___ _ 
1933_. ____________________________________ _ 
lQ3C ______________________________________ _ 
19811. __ " ______ •• ___________ • __ • ____________ _ 
1936 _______ • ___ • __________________________ • 
1937. _____ •• _______ •• ___ •• _._ ••• ~_ ••. _ •.. _. 
1938 ______ • __ • ___ ••. _ ...•...•...... ____ ... _ 

...... 
105, 394 
232,000 
lM,m 
139,0&1 ...... 
~= ",'" 81.038 
1"'9W ..... 
8, 410 

31,366 ...... 
76,979 
91,128 

... "" 

...... 
126,4n .... ,.. 
118,690 
128,673 
103, 152 
..... 1 
110,707 

116,889 
82,101 
82,828 

",'" 117,B 
129,026 ....... 
131,7M 
106,324 "" ... 

..... 
,,3:18 ".iII ,,'66 
3,%10 
8,466 ..... ..... ..... ..... .., 
". 80' 
703 
730 

l,IZJ 
1,074 ... 

... 
1,286 
2,360 ..... ..... 
3,309 
3,612 

'.'" .. ... 
2,'" 
1,1108 
1. "" ..... ..... 
3,1U9 
1,831 
1,413 ..... 

1 .... 
1,2"l6 ...... 
..... I."" ..... 
1 .... 
1,017 

1, "" 1,160 ... 
'" ... 
31 • ... 

1,OM 
.77 ... 

..... 
1,'" 
3,7" ..... ...,. 
8,106 .. .,. 
un 
3, 13. .. ... 
1. "'" 2,316 .. .. , 
2, 912 ..... 
1.71111 
1,321 
L23' 

I ''lDsteI1ed'' Inclodll!l8 new BDd uaed equipment purcbllo!l8d' eqllfpment Jeued from others; the retorn to 
service of equIpoumt that was leased to othell; equIpment rebuilt or oonverted. and untw (ucept locomo
tives transferred from one class of aervJoa to IUlDther. "Retired,· fneludes equipment pemlanenU,. with
drawn from transportation service; equipment leased. to others; the retnm or leased equfpmeot to the own
Ing company; equipment rebullt or converted, and units (except IocomotlV88) transltlI'Ied from ona ~ 
of aerv1ce to IUlDther. 

Soorce: Statfatlm of Ballwa:p: iD United States. 1938" ICC, Table 3D for JearlIl~I938; yean J921-11JIlB 
from Statement No. 16 of the volume for the year 1921l. 

EXBlBlT No. 2537 

[Submftted by the Brotherhood of BaDwa,. Clerkl1 

A .... /Jj/. capacily 0' "ngM.,,,. in &I'1Iiu 0' cI4I. 1 llleam ,ail_YI, 1911 10 19811 

Year 

1921_ .•• ,._ ......... . 
1922 ... ___ .......... . 
1923 __ ........... __ •• 
1924. ___ ._ •.• __ • _ ... . 
1926 ____ .. _. ___ ..... . 
Ig26 .. _____ • ___ ... ' __ 
lW'l .. ___ • _____ .• __ •• 

An_ C."" ..... 
To .. 

.... 
".1 .. .. .... 
".8 .U 
'U 

Yes, 

uns_ ... _ .. _, .. ____ Po 

1029 ________ •••• __ ._. 
1930 ••• _. __ • ___ .. __ __ 
UBl. __ .• ___________ • 
1932 ___ ~ ___ • __ •• ____ _ 
1!iI33 __ ~ ____ • ______ • __ 
11136 ___________ . ____ _ 

"oIlnorease to 11138sloce 192I-UU. ,,0( tncreua to 1038 sIDoe 1929-8.7. 

A ...... e._ ... 
Tons 

.... .. .. .... 
47.0 
47.0 
47.6 
48.. 

Year 

1936. ____ . __ ....•.• __ 
una .. _. ___ .. _. , __ ". 
1937 ___ ._. ____ • ____ __ 
Id ____ ... __ .. __ . __ _ 
UI3IL ___ • ___ • __ .0 ___ _ 

48.. 
48.8 
40.1 .. .. 

SOurce: Data for J'881'!II921 to 1928 rrom Statement No. 0 .. Stattstlcs or BaDwsYlID U. 8., 1_, ICO; 10211 
to I. frOm Stal8DleD' No. tit, Stat1stlcs at Ball..,., In. U. D.,ICO. 1938. 



OONCENTRATION OF EOONOMIO POWER 

EXIIIBIT No. 2538 
(Submltted by &be Brotherhood 01 BaDway Clerks] 

Tiea /aid i .... p!acemenl' 
CLASS I RAILWAYS, IV2l-1938 

17371 

To,., TIes TotatTIe Pv .... er 
Year UD_ ""'!Od 

TIes Tioo 

(TAouaana) 1921 ••• _________ • ______ ·49,913 
(Tllowaftdt) 

38,072 1922 ___________ • _____ •. 
145,.458 40.630 1923 ____ • ______________ ,,,,83> 41,666 192. _____________ • _____ , 38,580 ".4(10 

192IL. " ______________ ._ 32,623 "'.01l0 1928.", _____________ • ___ 
25, 185 ...... 1971' ______________ • ____ 
21,240 07.083 1928 .. _______ • __ • ___ ._. IS. 192 59, 168 

1921L. ____ A ____________ 15,. 815 /ilI,GC7 1930. __________________ 
13, fllD 49, 'f2) 1931. _____________ • ____ 
)1,1159 39.828 1932. ______________ • ___ 
9,741 29,435 1933. __________________ 

10,947 ...... 
11lS4 _______ ~~.~ ~~~~ •• " 11,482 81,n 1935._ ~ ~ _. ____________ • 11,029 33.2111 111311. __________________ 

]0.'" ... m 1937 ___ • _______________ ..... 38,07' 1938. __________________ 
7 .... "'763 IlI3Iil ___________________ 

(~ (~ 

• Does not tnclude brldn and switch ties . 
• Includes. small number of I8CIlDdband ties. 
• Less than one thOUsand • 
.. Not yet available. 

OtherTbaD Rep"""," ""'!Od TIes 
Used to Total Wood ...... 
ReplacemeD" 

( ....... lIbl ... (ftourand,) 
88,521 41.7 .. " 88,M2 .... 

.47 84.435 flU 
3 83,073 .... 
3 82,n. .. .. 
3 eo,748 ... 8 

17 ,.,11«1 718 
22 77.372 78.' 
17 74,8'19 711.1 
lS ...... 78.. 
15 &1,M2 77.3 

" 89, un 711.1 • 37.290 70 .• 
]6 ...... 73.' .. 44,326 7&.1 .. 47.361 77.' 
16 47.730 711.8 

!'l (t) U, 4.53 81 •• 
(~ (.) 

Source: 8tattsttcs of Railways In U. S •• ICe, Statement. No. 5f for years 1921 to 192& Inclusive; 1028 to 
1928 lnoluslve from the 1933 volume p. 8-95; 1929 to 1938 inclusive from the 1938 volume, Table 91. 

EXIIIBIT No. 2539 
ISubmltted by the Brotherbood of BaDwaJ' Clerb) 

Annual ezpenaiturea for .mall tools and w.'Pplie., and ,"oad'wau machi,,", dcu. 1 
ca:rr&er" 1910 to 1988, incluil18 

• 
Small Toota Roadway Bmall Tools _way Year and Sop- Year and Bup-

pUeo M_ ,Ilea MacbJDoa 

Year ended JDDe 80: Year ended Dec.81-Coa. lIno ________ .•.• ______ 
.. tU. 983 

~l 
1028 _________________ • 

$11,876. 012 .M7,!la 1911 _______ •• __ . ______ 4,469,271 
1D27 ______________ • ___ 

l1,5M. 375 7,l1M.,SM 19111. ___ • ____ . __ • ___ ._ 4,479,655 1928 ____ •• __ ,_, • ___ ,._ IO,7H,423 7,053,346 uns .. _, ________ .. _. __ 6,88lI,129 1929 _______ , _. ________ 12, 101, '129 7,757,683 UU4. ______ ._. __ • _____ 6,337,876 
1930_. __ • _____________ 

9,470,255 7,057,100 1915. _____ ••• _____ ._._ 8.876, 160 Sl.340,5M ula. ___ . ______ . _______ 6,585,022 &'249,387 IIU6 .••• __ ._ •• _____ • __ 4,4f07,t80 1.761, M1 1932. ____ • ___ .' ___ • ___ 4,"7,016 8.470.638 
Year ended Dec. 81: 1933_.~, ___ ••• ___ .'.,. ",C64,060 8,586,814 

1916 •••• __ ._._ •• ______ lI, tos.l88 l,m,OM IOM ••• _. _____________ 6,622, 747 6, M3., 523 
1917_ ••••• ____ • _______ 6, 127,127 toU7,D28 

1935 __________________ 
lI,643.328 6, tOO, 701 1918_ • _______ •• _______ 8,168.315 a. 652, 491 1938 ____ • _____ • __ • ___ • 
...... 321 6,48S,W5 1919. _____ ••• ____ e. _._ 11,217,818 5,0111, 463 1937_. _____ •••• _._. ___ S. 031, 5ff1 7.876,510 

193). _._'.'. __ •• _._ ••• 12,822, 470 e,42II,178 UI38_. ____ ._. ______ • __ ......... ......... 
1921_ •••• "_ •• _. ______ lI. 2IH. 982 <om'" 19211, __________ • ____ ._ 9,832, QUI 6,168,492 Total 16)-19211 lA-1923. ___ • _. ______ • ____ 11.143.t40 6, 158, 819 elosive ••• _ •• _____ l1o.~" .......... 1924 ____ • _______ •••• __ 10,038, 182 &,tIM,63G Total 1930-1938 tn· )g\I&---- ••• _ •.• _ ••• _-- lO,768,81D 6,216,123 eluslve_ .0_ .... ___ n,I.M15 ....... .., 

I Not reported. by I. C. O. prior to Utili, 
Source: STATIBTlC8 01' IU,n.W ... Tl1N THE VNlTBD STATU, 1910 Statement 48A; 1911, Btatemmt 4JA; 1912, 

Statement 43A; 1913 and 1914l.. Statement 42A: 1915 to June 30, 1916, Statement l!tI; calendar:rear IDIU to 1019, 
SItaWneDt 87; 192) and 1&111, r;tat.ement 88; 1922 to 1931, Statement 87; 1938, TSOJe 811. 



17372 CONCENTRATION OF ECONOMIC POWER 

EX!UBIT No. 2540 
(Submitted b, t.be Brotherhood of RaIlway OlerklJ 

Total number of empu,yes, total number DJ hour, tDOrked, and total compenaation, 
cll'Jl' I carrier., in the UniUa Statu, tzeltuling .witching and terminal companies 
Jor IJpecijiea years 

Employes Total Time Pafd CompenaatioD For 
Year 

Number In ... Ho",," Ind .. Amoun' In ... 

(1) (2) (3) (') (0) (.) (7) 

~~,., (IXXJ) 1920 •• _. ______________________ •• ___________ 
~022,832 100.0 100.0 $3.681,801 100.0 HI21. _____________________________________ 4 1,659, lil3 82.. t, 147, 319 76.1 2. 765, 218 74.0 1922 ______________________________ • ______ ._ 
1,626,834 ..... 01,311,097 79.1 2.640,817 71.7 1923. ______________________________________ 
1,857.674 91.8 t,928.651 go .• ~""072 81.15 

1~. ____________ . __ . ___ . ___ ._. , ___________ 1,761,382 .... 4. 534, 879 83.' 2, 826. 776 76.7 1926 __________________ • ____________________ 1, 7«, 311 .... f • .531, 361 83.' 2, 860,600 77.7 1926 ______ . ____ • _____ • _____________________ • ,779,27& 8& • 4.671,736 8&.8 2, 94&.114 ..... 1927 ______________________________ • ________ 
1,736,106 8&.8 4.5UI,281 83.' 2. 910,183 711.' 1928 ______ • ______ . " _____ • ___ • __ " ___________ 1,656,411 81.8 4.313,67' 711.' 2,826, &90 76.8 1929 ____________ • ______________ . ____ • ___ • __ 1,660,850 82.1 4. 346, 822 79.8 ~ ....... 78.7 1930 ____________________ • ___ . ______________ 
1,487,839 73.. 3,759,772 60.' 2,SM,789 .... 1931 _______ • _____ " _. _______ • ________ • ______ 
1,2li8, 719 62., 3,039,110 &&.8 2, 09f, 9IHi .... 1932. ___ • __________________________________ 
1,031,703 61.0 ~ 378,"" 43.7 1,612,816 41.1 1933. ______________________________________ 971,196 <6. 2, 233, 045 41.0 1,403,lUl 38.1 1V3l. ____ • _________________________________ 
1,007,702 49.8 2, 383, 899 .... 1.619,362 4 •• 3 1936 _____ • __________________________ • ____ ._ 

994,371 49.2 2, 397, 353 .... 1,643,879 .... 1936 ________________ • _______________ .". ____ 1,065,624 &2.7 2,67.5, 345 f9.1 1,848. 6.1fi w .• 1837 __________ • _____ • ____ ._. ________ . ______ 1,114,663 &&.1 2. 799, fi39 51.4 1,986,"7 .... 1838. ________________________ • ______ • ______ 
939,171 .... 2, 329, 606 <2.8 1,746.141 47.4 IG39 ______________ • ___________ • ______ • _____ 
087 .... <68 2. _,689 <&.7 1,863, B03 w." 

N OTB.-IncJodee uecu.t1ves, oftlefals. and stafl &SBIstaDta. 

Source: Statistics 01 RaUwaYll in the Unlted States,lCC, Statement No. 16; 1938trom Table 67 (old Table 
No. 16); IV39trom Statement M-aoo. Ice. 



EXHIBIT No. 2541 

[Submitted by the Brotherhood of BaUw8:r OlerklJ 

Average number 0/ employe. by maJor lubdiviBion. I 

[Average ot Middle of Month Oount tor the Twe1v.MoDtba' Period] 

Major 8ubdlvtsfoDl 1921- '922 '928 " .. ,~ .... '028 

I. E:recutlves, omcla1l
f 

and Itaft' assIItaDts ...•• ~_. ____ 16,184 1li,2l5O 18,088 18,03& 16,281 16,670 n. Proresslooa1, clerlca, aod geDeral.. ___ ._ •• _. ___ ~ ___ 274,282 ~77, &14 282,491 278,136 278.036 2BO.028 
Ill. Maintenance of way and structures._~~ __________ ~~ 39&,067 3&9,88& 308,291 ....... 386,414 413,0.58 
IV. Mamtenanoo of ro1ulPment and atores ________ • _____ ....... 461,689 684,673 629,037 618,976 lI13, 830 
V. TmnIJXIrtatlon iO ber tban train, engine and yard). "".782 202,678 2J3,4lili ""' .... 2O&.9IK 206,0&2 

VI. (8) Transportat OD (yardmuters. awltchtenden, 
23,6'&1 22 .... 2$,&48 23,94.8 23,3&0 23, (.49 and hastlers) ... ___ . ______________________ • _______ 

VI. (b) Tl1UIIIportatioD (train and engine IeJVJ(lII). __ . __ 297.680 297."" 337.228 313,846 816,3« '24, 788 

Total Above Group (all empJo)'eM) ______________ I. .... ,,, 1,626,834 1,867,674 1.761,362 1,7",311 1,779,276 

Major SubdlvlaloDJ , .. , , .. , , ... , ... ,93.\ 

I. E:rooutlves, Ofth!lals
f 

and ltafl' IUl8fataDta __________________ ~ _____ 15,116 13,386 12,223 12,010 11.911 n. ProCessional, clerlca , and generaL_. ___________ .~ __ •• ___________ 218,933 181,85ti 163,432 16&.160 163.08IS. Ill. Maintenance of way and fltructures. __ ~ ___ • ________________ ._. __ .... 80'1 213,259 198,154 208,86' ....... IV. Maintenance ot equipment and 8tores. ___ • __ • __________________ 339,834 279,126 262, &72 276,131 271,2&8 
V. Tran8portatlon (otber tban train, en!flDe and yard)_. ________ •• _ 100.846 132,4(K 123,396 124,870 122 .... 

VI. (a) Transportation (yardmaetel'l', sw tchtende:a, and hoatlere) __ 16,8&4 13,485 12,107 12,4.23 12.'" VI. (b) Tl'8IlIPOI18t1on (train and engine servIce) ___________________ ....... '98,'" 199,812 208, 739 206,995 
Total Above Group (all emplo:res) ______________ •• ___ • ________ 1.2&8,719 1,031. 703 1 971,196 1,007. '102 994,311 

'927 

18,7]0 
276, &9.5 
410,772 
486,040 
202,261 

22,678 
316.143 

1,735.106 

, ... 
12.010 

167,338 
.... 266 
296,4S7 
127,&4& 
12,811 

226,167 

1,066,624 

I Data for)'ear 1921 Includes Switching and Terminal Companle;,; for J'e&rIl922-1938 udwJu SwItching aDd Terminal Companlel • 
• Data tor Iaat six monthl of :rear, only comparable basis avaUable. 

Source: Statement No. 18, Statfatlca ot RaUwaysin U. £I., I. C. C., for years 1921-1938. 1939 data from l. C. C. StatementM-aoo. 

'928 '020 ,930 

18,664 16,701 18,813 
267,319 28&,88ti 249,009 
396,026 406,2&9 346,306 
466,172 460,380 400,939 
194,913 193,4.89 178.697 

21,332 10,474 20. "" 303 .... ......,. m,241 

I,BM,4n 1,860.8.50 1,487,839 

' .. 7 '938 , ... 
12,309 11.00& 11,74l1 

176,147 163,072 163,01'lD 
231,280 186,812 201,948 
311,125 239,784 264 160 
134,088 122,862 ,26.'49 

13,40Ha 12,062 12.141 
236,231 ....... 209,749 

1, n4. 663 939,171 987. "" 



AI/8rage number 0/ employ" by major .ubdiuiliona-Continued .... 
Group 

Change, OhaDJ!,,_ Cbange, Ohange, Group ~""' Change, Ohange, Ohange, Change. ~ 
1923 to 1020 1U to 1VOR1 1929 to UI3D 1923 to 1039 1023 to lU29 lU to UI33 1829 to 1930 1923 to 1030 

1 _____ . __ . __ . ________________________ _ 
D ___________________________________ _ 
nI _____________ . __________ --- ----- ---
IV _____________________ --- -----------v ___________________________________ _ 

P."", 
+3.8 
-&9 
+2.' 

-28.0 
-g.4 

Pmure -26.. -.... 
-51.3 
-011.7 - .... 

PerUfll 
-&.8 -ss., -.... 
-tL8 -.... 

p"Ufle 
-27.0 
-'2.3 
-'0.3 
-64.' -t1.4 

PITCf7I. Perc:tn' Perunt Prrcml 
VIa__________________________________ -17.8 -0i2.8 -42.2 -62.5 VIb. _____ ._______ ____________________ -g. 1 -&6. 0 -al.1l -37.8 

I----~I---~-I---~I----~ Total__________________________ -10.6 -41.5 -to. 5 -44.8 

EXHIBIT N 0_ 2542 

[Submitted. b,. the Brotberhood of RaDwa,. Clarb] 

AvsrGg, hourly or daily earning. 0/ employee. by major aubdil1i.ion. I 

CLASS I RAILWAYS IN THB UNITBD STATES 

Major IUbdl'rillODl 1921' 1022 I ... 19 •• 'Q36 '928 ,,12'1 '928 , ... '1130 , ... I ... .... , ... '''' '''' '''' , ... , ... 
- --------------

I. Bneutivel, omclala &- s&a1I 
$18. 73 "u. 117.24 817.61 817.80 818.115 " .. 07 "U' 818. 24 818.10 "'.08 $17.40 118. .. " .... " ... 8 asaIstanta: Dally bam._._. 814. 7'D I1U' $11l.2O " .... D. Pror_onaI. oJer1ca1 .. gen • .... , DaDy bellI ____ • ______ •• _ 

.. " .. " .... .. " , ... 7.11 , ... 7.t8 7.51 7." '.73 '.08 , ... 7. It ,. " ,.SO 7." "22 "23 Hourly basiI. _____ • __ .... •• 78 .... .... .... . .., .... • 000 .... . ... .... .... .... . ... . m .... ... , .m . "" .708 m. Maintenance of 'Way .. 
nructurea: Dally basil •• ____ • _______ .. '" .... .... .... .... .... .. ,., g.21 9. .. 9.88 9. .. "38 "28 "38 .... .. " .. 28 .... ..... Hourly baa1I __ • __________ .d' • 418 .... ... , .... .... .... .... . ... . 459 .4.67 . ... .... .... .... .... .... .618 .1517 

IV. Maintenance of equipment 
41: Itol'8l: Dally baaII. _____ ... _ .. _. .. 88 .. .. .... .... a. .. a. .. •• 03 9.01 .... 9." .... 8.22 7.9' .. " .... .. ., .. 08 ... , .... Hourly bull ___ • ____ • ____ ... , .... .... .... .... .... . aul • 610 .... .... ... , . .., .... .... .... . ... • 671 . ... .703 

V. Tranaportatlon (other tbaD 

tra~ail~=~_~~: .. _._ 8.B1 .... 8." 8.28 .... .... a. •• 8.'. U • U. .... 8.~1 .. " 8.22 .... .... .. '" .. .. .... Hourly buII_. ___________ .... .... .... . ... .... .... .... • 576 . .,., .... .... . ... .... .... . .. , .... • 608 . ... ... , 
VIa. TnnIportatlOD Cyvdmaat-

era, aw1tcb\8Dden .. bolt-
Iws), Dally basil •• ____________ "43 .... "40 "48 "01 .. 01 .. '" .. 88 .. " "07 .... .... "., .... .. 78 .... 0.., .... ... , 

Bourl,. bula .... _. _____ •• .000 • 6Ui • 61(1 .... ... , .... .... .... .... .... .... . .681 .... ... , .... .... • 707 ., .. .7" 



VIb. TranJpOrtatioD .gram dr eD-
AJ'IJne..rn"l' ourl._. • 787 • 701 .... .810 .... .81" .... .... .... .... .881 .786 .177 

employees: Dally ba818 ______________ 7 •• 11 1." 1." 1.70 1." .... .. 13 .. 26 ''''0 "08 u. 7. ,. 1." Bourly basl8 _____________ .... .... .... .m ..... .6Ot • 616 .... .... .... ... , .000 ... , 
Total above aroupe--all em· 

ploy ........ verap hourl, 
.823 .68' compenaatIOD.. ____________ . ..., •• 13 .610 ... , .... .... .... • 618 .... .... .620 

I Data ror,ear 1021lDcludes Bwltchlng and TerminI Companies: for 18lU'Ilm--lga9 I'Zdudu BwJ&chfnI and TermInal Oompanlel. 
I Data. tor JaR m months of year, only comparable basil ava1.Lable. 

.7117 

1." 
.602 

... , 
8oaroe: Btacement No. le, Btatfltllll of RaUwanlD United Sta\el, L O. 0., for ytarll921-1938. 1039 data. (rem I. O. O. Statement M-aoo. 

.BM .887 • 870 . ... .... 
8.2' &36 8.68 8.88 "92 ... 1 . ... .676 .713 .m 

.688 ... , .l1)li .100 .118 



17376 CONCENTRATION OF ECONOMIC POWER 

Exmarr No. 2543 
(SUbmitted b:r the Brotherhood of Ball...,. Clerb] 

AVERAGE HoURLY COMPENSATION 
OF RAILROAD EMPLOYES IN THE UNITED STATES 

CUss t_IlEPRESEomNG 94'1 OF_OPauIrm 
AND A,.".."..'!aY 951. OF TOlM. NUMBER Of EMPtDYES 

ExmBrr No. 2M4 
(Subml_ b ..... B_ at BolIwa>' """"I 

ToW operali"fl re&lmUl aM total employ.' cmnpeuation, clau I C4n'ierll, Gelud
i,., 8tDitcAi", and Wminal eompaRia, in t.h UniUd SI.Gta, for qeciji.ed wear-

(I) 

UI20 ••• __________________________________________________ • __ 
llr.n _______________________________________________________ _ 
UI22 _______________________________________________________ _ 
1923 _______________________________________________________ _ 
1Il'20l _______________________________________________________ _ 
1925. ______________________________________________________ _ 
1926. ______________________________________________________ _ 
Ur.!7 _______________________________________________________ _ 
U~28 ___________________ • ___________________________________ _ 
ID2D _______________________________________________________ • 
1930 _______________________________________________________ _ 
UD1 _______________________________________ - -- - - ___________ _ 
1932 __________________________ • ________________________ • ___ _ 
1113S _______________________________________________________ _ 
1934 ____________________________________________________ -- __ 
IW _______________________________________________________ _ 
U~38 ___________________________________________________ - ___ _ 
I G37 ______________________________ -______________________ _ 
1!iI38 ______________________________________________________ A • 

,-------------------------------------------------------

(trIO) 
• liS, 121 
5.516." 
50 5519, (»3 ......... 
50 m. 416 
6, 122, 510 
.. 382,'" 
6, 136,300 
6, Ill, 736 
.. 279.521 
50 281, un 
4.,188,34.3 
&126. 760 ......... 
J,271,SI!i1 
J,t5I,82D ...... '" 4.166,._ 
!.565.fgl 
...... 071 

-(1) 

lIn. .... .... 
101.8 
0 ... .... 

.01 • .... .... 
IOL8 .... 
67.8 .... .... 
51. .... .... .... 
51.7 
64.7 

-(t) 

(trIO) 
13.681,801 
2. '165. 218 
2,640,817 
3.001.072 
2.82$. 775 .......... 
2,9t6. Ut 
2. ~lIo. 183 ...,....., ......... .. "" "" ......... 
1, 512, 818 
1, 403, 841 
1,619,352 
~ .... .,. 
~ .... ... 
1,88.5,447 
1,743.141 
~ ........ 

-(S) 

](0.0 
7 ... 
n.7 
81.' "'7 77.7 ... .. 
711 •• 
"'8 "'7 .... .... 
.U ..., 
'1.1 .... .... .... .... .... 

Somce: ()peratID« RfoftDOIIS from Statistics 01 RaIl .. ,., iD the United States. Stalement No. 35. ICe, 
0038" Table SO); Id from Statement M-loo. ICC_ Compensation from StaUstics of Ralhrays ID cbe 
United StateI, ICC. Stalem8Dt No.1&; lII3B fIom Table No_ 87 (old Table No. 18); 1_ from. 8&a&emeD& 
M.....aoo,ICC. 



EXHIBIT No. 2545 

[Submitted by the Brotherhood or RaUwa:v Clerks] 

Di,tnbtdion 01 railway operating revenues 0/ Clas. 1 railway, in the United States, calendar years ended December 81 J 1910 to 1989 

(RaIlways hamr annual operating revcnUl'l- above 'l,OOO,OOO-exc1udeJ 1't'torns of swlt.chlng and terminal eompan'M] 

DISTRIBUTION EXPRBSSED IN CENTS PER DOLLAR OF GROSS REVENUE 

Item 1Wl 1921 1922 

I 

krr~~I:~~~~::~~~~~~::=~=::::~~::::=~:::===::::::::::::: 
100.0 100.0 100.0 • .... .... H.4 

3 10. 9 ••• '.3 • Other materials and supplies and ml~n8Deous I, _ ••••• ____ ._.' .• 22.1 20.6 20.7 , Loss &: damage, InJ. to persons, In"urance &I pensions •• ___________ 3.6 a. '.0 
6 Depreclatfon... __ • ________ . ____ • _____________________ . " __ • __ • _____ 

U U 3.0 
7 TRles •. _ ..••••••••• ______ .•••••••••••..•..•.••.•..••••.•...••••••• ... '.0 M 
8 Bile 01 equipment and Joint laclllty net rentals •••••••••••.••....• 1.0 1 .• 1.' ---------• Total exPenses and WH ....•.....•......•.......•...•...•.• ".7 89.1 M.3 

10 Nrt railway operatiog Income .••••••.•••••••••••••..•••••••• 0.3 10.9 13.7 

Item 1980 1931 ID" 
I Total 0rs::t1ng roVCDUGS ......................................... 100.0 100.0 100.0 
2 Labor ssInrlcs and wages)I ....................................... 44.8 ,aD 46.0 
3 Fuel (steam locomotive) .......... , ............................... ••• '.3 ... • Other materials. aDd supplies and mlscclIRncous ' ..•..••.•.•••••.. 17.4 17.0 J6.2 • Loss &: damage, InJ. to pt80DB, iDsumuce &: perulloDB ' ........... ~. ao 2.6 
6 DcproolatfoD., ................................................... '.6 ••• 6.7 
7 Taxe.!l ............................................................ _ 6.6 7.3 8.8 
8 Hlro 01 equipment and Joint facility net rentalll •••. ___ ....... _ .... ... 3.' 3.' 

• Total e:rpetl8e8 and tRl:e.!I ................. __ • __ ............ _. sa.' 87.' 89.6 
10 Net railway operating Income ...... ___ ...................... 16.a 12.6 10.4 

I Labor expenditures do not Include that portion of payroU chargeable 10 Capital Account. 
I Includes a relatively lDl:all amouDt or uucollectlble railway revenues for years 1920 to 1926, Incbwve. 
'IDelud~ a renltlvely Imall amount of uncollectible raUway revenues for ye8nl; 1926 to 1936, Inclusive. 
t Not yet available. . 

1023 

100.0 
.... 3 
8.' 

20.1 
1.8 
3.' ••• I.' ---

Sf. 7 
16.3 

1933 
----

lOO.n 
43.2 
6.1 I.' • •• ~. 
8.1 
3.' 

84.7 
16.3 

1924 1926 1926 1027 
------

100.0 100,0 100.0 100.0 
44.3 43.2 42.6 43.9 
7.' 6.6 6.' 6.' 

19.1 1&9 18. 6 18.6 
1.8 1.7 2.0 ao 
3.' 3.7 3.6 3.' 
'.8 • •• 6.1 6.1 
1.7 1.7 1.7 1.' ------------

sa.' 81.7 111.0 ,a. 
16.4 18.3 19.0 17.4 

1984 1936 ,,,. 1637 
------------

100.0 100.0 100.0 100.0 
44.1 46.0 42.9 44.8 
'.8 '.0 '.8 6.2 

16. 9 10.3 16.6 17.3 
'.0 2.' '.3 1.8 • •• '.0 4.8 4.7 
7.' 6.' 7.' 7.8 
3.' ••• 3.' a,2· 

------------" .. 811.61 83.S I 85.8 
14.1 14.6 16.6 14.2 

1023 1029 

100.0 Joo.O 
43.0 42.6 
'.8 ... 

17.7 17.1 
M '.0 
3.' 4.1 
6.A 6.3 ao 2.0 

------
SO. 8 SO. 1 
19.2 19.0 

1038 1sa. 
------

100.0 JOO.O 
46.& 44.4 
6.' !!l 16.3 
1.6 .) 
'.7 '.1 ••• ... 
'.6 3.3 -------

89.6 ".3 
10.6 14.7 

Source: Ye&nl1~192ll, lnclusfve, from StatlBt{cal Summary No. 12, Statistics 01 RaUwaYl of ClaN I: yean 1926-1928, Inclusive, from StatJatlca1 Summary No. 23, Statlltlcs of 
Hallway, of Class Ij Bureau of Railway EconomlCl. 

i z 
o 
"" 



17378 C'()NCENTRATION OF ECONOUIC POWER 

Exam", No. 2546 
(Rnbmltted b7 UI8 Bro&berhood 01 RIIlW'Q' Clerbl 

Or-oti,,/ ........ p«r ... p/oyN, p«r flour of -"<0 aM p«r dollIJJ" of .... ~ 
a.... .....-iero. aduding atDiIdling <nod I<notinGI ..... ,.,.. ..... in u.. U.w.d S_. 
for ap«ipd __ 

TotaJO_ 
lie ....... Tot.! Cpara&IDa; Be .... Per 

y- - --..... - Hoar '" - """'" -'" (Il10) - ColD ..... 

(1l ro (~ (41 (I) (0) (7 (lIj (I) 

102(1- ••. ___________ 18..",121 .00.. ...... • 00.. p.13 '00. • $1.111 '00.. l~ .. __ . __ ._. _____ 6,616, 588 .... ~ ... .08.. LIa 117.7 LW "&5 Ut22. ______________ .......... 90.. 1.417 llLII L20 114.2 .. " "". IDZ'l. ______________ ......... lOL. ~381 llo.8 Las 111.3 .. Ill ..... 19'31. ______________ $, Wl.496 .... ~381 110.7 L31 115.8 .... .~. )(125. ______________ 0. 212.510 .... 1.510 11U U5 llA-5 .... 117.' 11126 •• _____________ ......... ..... ~587 07.5 L37 121." ... 7 ..... U127. _______________ ,,13..,'" .... ~537 115..8 L38 13D.. .." 125. • 19211- ______________ 8,111, i36 .... ..... ..... LO .... 7 .... ..... 1929. __________ • ___ e.zv. 521 .OL. ,,781 ...... LCC 137.' ... 7 1211.. 1930. ____________ ._ 
6,281.19'7 86.5 "550 115.1 ". ..... .. 07 ..... UBL ______________ 4" 188,343 117 •• 3.127 .08. • u. 122.. ..'" nR.O 1932 _______________ 
.. "" 700 .... "ID' .... LIl 115.0 .. 07 .... " lQ33. _______ . ______ ......... 50.. 3..87 UN .... 1.311 Ill. ..:Ill 13LO li3t. _. __________ .. a.2il.587 53.0 "'17 '0'" L37 lIL' 1 •• 128. • 

193.~L ••••••••••• ___ 1,451. 929 .... .. en 113.7 Lff 127.t .... ·125 • 1931!L ______________ ...... m ... >.IID ....5 L51 ..... .. .• 13'U l!i137 ______ • ________ 4,1" 0IiD .H .. "" ..... 1." 13Le .... .... . 1938. ______________ 
I, 565,fGl SI. 7 .. ,.. ..... L51 ..... 101 12Le 1'138 _____________ .. ...... an "'7 ..... ..... LOO ." . .. .. 127.' 

Soun!e: OPl!f"8llDc R.nm0!l!J from StatIstIcs of RaIJways ID tile 'J'nlted Sta&I!s. Sta~emeat MOo" ICC. 
(1_ TabieSO): 1939rrom.Stateu:aenI M-loo.lCC. EmploJes.Hours and Compense''on da&a rrom MCOIII-

E:mmlT No. 2547 
(Cban .... -1iIowIDc staIisUcIII data appears ID. &en 011 P. I8ID8) 

Freig1aJ T1Ht11oIU per ramue tmHJsil.e, 1DGgU per rnre1I1U' ton-Mile tmd f,..;gM mtetlva 
r«<ioed for .......... loII-Mik ....-ried p«r .... p/oy ... a.... I .....-iero. coduding 
atDiIdling aM t.nnifttll _,.,.. ..... in u.. UniUtj SIaIu. for ap«ipd _. _.- Prelgbt Re ... eDdllS 

~er Revenue W..,PwRnlmIlll ReoehMfCll' Be .... 
.... MIIo ' ....... MIIo Too-MDe Curled ... -..... - - Amoun. - - -( .... 1» (amb) 

(1l ro m (41 (I) (I) (7) 

L ... • 00.. . .." '00.0 ... ... .00. • 
U7. UL. . 00' .00. • U" .0'" 
L 177 llL9 .m .... ..... 115.0 
LIlG ..... .7211 .1.2 .. .,. 116..2 

1921L... __________________________________ _ 
192L. _______________ • ____________ ._ • ____ _ 
1923.-___________________________________ _ 
Ul!S ___________________________________ _ 

LUG ..... .... .... 2.4i5 11'" 
LOO7 .0'" ..... 77.0 "lID 121 •• 
L081 U.I.. .... 7U ...... ..... 

ID3L __________________________________ _ 
1925.. ___________________________________ ._ 
1921"-__________________________________ _ 

Le ... •• 3.7 .1170 70.7 ...'" .24. • 
L081 .... .... 71 • ..... .. ... 
Lmo "2.3 .... 712 ...... .35.. 
LOOS 'IIL. .... 7 ... ,,740 128. • 
L051 .... • 1177 .... ..... 121 .• 
L'" .... .0<7 71. .. .,. 11L1 ..... .... .... .... .. ... .... . 
.078 "'0 • 565 0&. ...... 121.1 .... .... .... .... .."" 131.1 .... .... .... 00. • a. 101 ..... .... .... .65' • Le .. .... 14L8 .... .... . ... 17.' .. ... ..... 
• 07< .... .... .... 1,1117 ""0 

IIJ27 _____________________________________ _ 
IV28. __________________________________ _ 
U~2D ______________ ~ ____________________ _ 
1 _________________________________ • __ 
193J. _________________________________ _ 
1931.. __________________________________ • 
IV3l.. ___________________________________ _ 
19:31-__________________________________ _ 
1935.. _______________________________ _ 
193111-____ ... _________________________ _ 
ID37 ________ i- ____________________ _ 
li138.-;. _____________________________ _ 

1--rT'------"'-~ ... ------------------



CONCENTRATION OF ECONOMIO POWER 17379 
EXHmlT No. 2548 

(Submitted by the Brotherhood of BaUway Clerks) 

Total mil«Jg. of track operated by da8. I railway •• euluding awilching and wminal 
companies, in tM United States, and n'Umber of employu, number of hour. 
wor,..d. and total companaation oj employe. per mile oj track operated jor .pmji.d 
rear. 

Total Mileage All E~10'1lOS p" Hours Worked Per Total CO~Dsa-
lie or Track MU. of Track tlon Per Ue of 

Year 
Tracks Operated Operated Operated Track Operated 

Mileage In ... Number In ... Number In ... Am01Dl' In ... 

(1) (2) (3) (f) (0) (6) 00 (8) (9) 

---------102) •• _______________ 
377,879 100.0 U 100.0 14.483 100.0 _,7S6 100.0 1921. ________________ 
37~'" .00.. U .... '0,'" 75.8 ~828 7O.D 1922 _________________ 982,'" lU1.3 4.' 79.6 11,281 78.. 6, 1nl 70.8 1923. ________________ ass, ... '02' 4.8 ... .~m ... 7.786 79.' 192fo _______ • _________ 
887,882 '028 ••• .... 11,691 81.0 7,286 74.7 1925. ________________ 
3t1l,63lI '028 ••• .... 11,673 .... 7,806 74.9 1926. ____ ._ ._. ___ • ___ ....... IlK. 7 ••• 83.8 11,829 82.D 7,,,," .... 1927 _________________ 
899, 214. loa. A '.3 79.6 11,3~ 78.. 7,2110 74.7 1928. ________________ 
40.,481 100.9 ••• 75.11 10,691 74.1 7 .... 71.8 1928. ________________ ..... '" 107.7 ••• 76.9 10. 696 74.1 7,126 73.1 1930 ___ • ______ • _____ • 
407,99D .08.. ao ".7 9, 216 63.8 ~"2 64.. 1931._ • ______________ 
408, Zi7 '08. • 3.' 67.4 7,444 61.6 .. 132 .... 1932. ____________ ._._ 
407,069 107.0 ... ".8 ..... 40.6 8,716 38.. 1933 __ •• ____________ • "',008 107.8 2.4 .... a. 615 ... .... , .... IIJ3l. __ • _____________ 
462.431 108.8 ... .... ..... .U 3,77' 38.7 1931._ •. _____________ 
400,271 106.1 ... .... ..... 41.6 .(,107 42.. 1936. __ . _____ • _______ 3117,8f4 106.4 2.7 ".D 8, 726 .... 4,M7 47.6 1937. ________________ ....... 104.8 U lil.1I 7,078 "to 6.018 61.4 1938. ____________ • __ .... ou '64.8 2.4 .... .. "", fl.O .... 7 .... 

BOUl'C.'t'I: STATlSTICS or RAltWATlI IN TD UNl'l'ED STATE!t, 1. O. C. MUelllt:e all Tracks Operated. Statement; 
No. 8 (l938, Table f) EmploJ'ea. Boon and Oompensation data from accompanying table showing totals. 

EXH.BIT No. 2549 

[Submitted by the Brotherhood ot RaUwBJ' Clerks) 

EMPLOYES/WAGES PER MILE OF lkACKOPERATED 
INDEl INDO 
00 00 
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17380 OONCENTRATION OF ECONOMIO POWER 

EXHIBIT No. 2550 
[Submitted by the A.8IoclatiOD of Ameri(!8Jl BaUroad.) 

RfVENUE FREIGHT TON-MILES PER LmrlLU 
-.-;; .... ,.-

1925 1930 1935 
(OhaR bBaed OD foUowlDg I&atiRlclJ. data appears above.) 

ReflBnU8 freight ton-mile.. per employe. per hour oJ aerviu, and per doUar of comp'"'" 
,ation, cla8. I railway" excluding Mtching and terminal companies, in UN 
United State" Jor 8pecijUd year' 

Rev. Frt, Ton-Miles Revenue Fre1gbt Ton·Ml18III Per 

Year 
Number In ... Em· In ... Hour of 

In'" 
D01181' 01 

In'" ploye Servlco Comps'D 

(') (2) (3) (') • (6) (6) (7) (8) (0) 

--- r--
(000) 

11120 •••• _. _____________ ." 410, aoo. 210 100.0 20~"" 100.0 76.B 100.0 111.06 100.0 
1921. _. _______ •. _.'.".'._ 306, 840, 204 74.8 , .... ". QUI 706.0 "'8 111.0 ".6 1922. _______ .... _________ 339. 286, M1 82.7 ",,600 102.8 78., '04.6 , .... 116.4 1923. ________ .'._. _______ 412, 727, 228 100.6 222, 176 109.6 83., 111.2 137.' , .... 
1921. _____ •••••• _________ 388, 415, 312 ... , 221. 779 100.8 .4.6 ,,3.' 137.6 ,23., 
1926. __ .•••• ' __________ .' 4IS, 8t4, 261 100.9 737.237 117.0 91.8 121.2 , ... , IS. 9 
1926 •••••••.•.•.••••••••. 443. 746, 4.87 '03' 240,398 123.0 '~O '36' lW.6 , .... 
1037 ••••••..•.•.••••••••• 478. 736. 962 ItK.5 247,006 121.8 .... 126..0 147.3 13~2 
1928 ..................... 432, 915. 186 10S. 5 261,357 1 •. 8 100.4 ,83., 163.2 137.5 
1020 ..................... 447,321,561 100.0 .... 333 '32.8 '02., ,38., 164 •• '38.6 
1030 ..................... 3R3. 449,.5088 .... 257,723 127.1 '02.0 135.6 IW.3 1341. g 
lQ31 .................... · 309, 224, S79 75 .• .. ~ ... 121.1 101.7 , .... 147.6 ,32. • 
1032 ..................... 233, 977, 009 57.0 226. 738 111.8 .... 130.7 ' ... 7 , .... 
1933 ..................... 249, 223, ISO 00. , 2:i6, 616 128.6 111.6 148.3 177.6 160.8 
1934 .......... : .......... 268, 710, 6JtI .... ...... 7 131.6 112.3 149.3 ,78., ...... 
1035 ..................... 282. 036, 932 ... , "",833 139.8 117.6 149.0 171.6 'MoO 
1036 ..................... 839, 245. 826 82.' 318, aM , .... 126.8 , .... , .... 164.7 
1037 ..................... 860,Bro,B 87.' 323,524 Uio.a ''''8 171.0 181.6 163.0 
1938 •. __ '"'' ............ ZIO, 084, 371 70. , ..... 73 152. 3 124.6 , .... , ... , 149.1 
193V ................ __ ... 333. 444,100 81.' 837,61. , .... ,83., 177.8 17&0 '60.8 

BOUlilB: ReveDue Fndgbt Ton·Mlles !'rom Statbtlcs or RaUwaYlI1D the United States, Statement No. la 
fl_~~~able f4)i 1030 from Statement M-Zit,lCO. Employea, Boon and OOlllJ)8D86Ucm dacaJromaooom· 
panywa: table IIlOwlna totaJa. 



OONCENTRATION OF EOONOMI~ POWER 

ExmBIT No. 2551 

[Submitted by the Brotherhood of RallwQ' Clerks] 

17381 

TOTAL REVENUE fREIGHT TON-MILES, TOTAL WAGES 
INDEI INDEX 
~ ao 

.1'0 

" ~ 
~ , ,. 

~ ~EYENUE 'TON-MILES 
100 100 

l J .... 11' ~ /) 

III '..J 1- \ ~ \1 
80 80 

60 
TOTAL WAeES"" ~ '" It, LJ 

\ I~ "" 
60 

~ J ~ IV 

--I 40 

20192D 1930 1935 
[Chart based OD following statlatlcol data appears above.) 

Wage. paid per 1,000 revenue Jreight ton-milSl, ClaBB I steam railways in the United 
Statu, euluding ,witching and terminal companies, Jor .peciji«J year. 

Rev. Freight Too- Employee' Com- Wages Per 1,000 
Revenue FIt. MIleo ..... U"" Ton-Miles Year 

Number Index Amount 'n'" Amount Indoz 

(I) (2) (') (4) (5) (') (7) 

(000) (000) 19:20 •• ___ • _.' __ •.• _____________ ._. ______ " •• 410. 306, 210 .00.. $3,681,801 100.0 18. 1fT 100.0 19'2L. __ • __ ." •• _____ .e. __ . _______ . _________ 306, 840, :;m 14.8 2, 765, 218 74.9 9.01 100.4 1922.. ___ ._ .,. ________ •• __ e. _ .. _______ . ____ 3311,285,347 82.7 2, MO. 817 71.7 7.78 88.7 )923. ______________________________________ 
412, 727,228 100.6 3,004,072 81.6 7.28 81.2 1(1024 __________________________ • __ . ____ A_M. 

3S8, 415, 312 113.7 2, 82S, 776 76.7 7.28 81.2 1926.. _________________ • _____ • _____ . ________ 
413,814,261 100.9 2, 800,600 77.7 &91 77 •• 1020 _____ • _________________ • ______ • ____ • ___ 
443, 746, 487 108.1 2, 946,114 .... . ... 7<'. 1D21 ____ •. _______________________________ .. 
t28. 736, 002 ,.<.5 2, DIO, 183 711 •• &711 75.7 J928. _____ • _____ . __________________ . _______ 
432, 915, 186 I .... 2, 82(}, 500 78.S . ... 72.8 1929 .. ________________________ . ___ • ________ 
447,321,561 100.0 2.800,666 78.7 ~ .. 72.' 1930 ______________________________ . ________ 
383, 44D, 588 113 •• 2. "'" 7811 .. .. &6. 74.1 1931 ______ . ________________________________ 
309,224,879 7M 2, 0IK,994 .. , 6.77 75.. J932 _____ • _________________________________ 
~977.00g 67.0 1, ~12, 816 41.1 6.47 72.. 19.33 _______________________________________ 
249,223, ISO 60.7 1,403, 841 38.1 US ... 8 193{. ______________________________________ 
268. 710, 007 .... I, 619, 352 41.3 .... 63 .• 1936 ___________ • ___ • ______________ • ________ 
282, 036, 932 ".7 1,643,819 .... 5. .. 66 •• 1936 _______ • _______________________________ 
339,246, 826 82.7 1,848,036 .... &.46 60.8 1937 ____ •• _____ • ___________________________ 
360, 620, 269 87.' I, 98S, 447 l53.' 6.61 61.4; 19.38 ______ • ___ • _. ___________ • ___ ._. ________ 
290. 084, 371 70.7 1,746, 141 47.4 .... 87.1 19JQ.. ______________________________________ 
833, 0144, 199 aL. 1,863, 503 .. .. U. .... 

SoUJ'OB! Revenue FrnIRbt Ton-Mlilos!tom. Statistics of Railways in the United States, Statement No. 25 
Ice (1938. Table 44); 1939 from Btat(!ment M-ZlI. ICC. Compensation from Statist1(S of RDilways In the 
United Btatei, ICe, Table No. 16: 1938 !tom. Table No. ff1 (old Table No. 16); 19391rom Statement M-300. 
lCO. 



17382 CONCENT}U.TION OF ECONOMIC POWER 

EXSIBIT No. 2552 

[Submitted by m BroUlerbood of Ratlway Olerlrl 

GROSS TON-MILES PER EMPLOYE 

19l5 
(Chart bMed OD following statfatloal data appears above.} 

Gro,t tmr-mius per emplous, per hou.r DJ .e:rt1iu, BAd per dollar DJ complnlJation. 
Claas 1 camera, e:t.cluding switchiflll and terminal companies, in thfl United 
SIaIu. for opecified Y«Jr8 

Ol'OM Ton-MIleI OrwB Ton-MU. Per (EL Loco. &: Ton.) 
Year 

Number """'" Emplo,. In .... Hour 0/ Index DoDarof Indu Service Compe'o 

(1) ro (3) (') (') (6) (7) (8) CV) . 
1920 •• ______ ' ____________ ._ (IJX),OOO) 

914. g.ro 100.0 ....... 100.. 18&. 100.0 ..... 100. • UI2L • _____ • ____ • ___ '._.'._ 760,718 &1.1 ..... 397 101.3 1&1.. 1011.2 275.1 110.7 192:11. _____ ._ •• __ • ______ • ___ 813, 741 8&0 .... 200 no. 8 18&. m.' 308.1 t>I. • 
1923._ .' __ • ___ •••••• ___ •••• 987.'" 107.9 631,486 117.6 :m. Ug.o 328.1 132.3 10,.. ________ •. ____________ ....072 IOU 614.760 120. • 210.3 12<1 337 •• 135.0 1921L __ .' ________ .". __ •• __ • 1,023,370 111. " """' ... 120.1 226.8 1 .... 357.7 1 .... 1926. _ • ______ • _____ .'_. ____ ~ ....... 120.1 817,667 136.8 ..... 140.0 313. • 100.1 1927 ••• ____________________ ~""872 118.8 ....... 1.&6 240.. 1 .... 1 373. • 150.3 19211- ____________ •• _____ • __ 1,106,889 120.9 ..., .... 147.6 .... 1 144.7 391.2 Ui7.4 1920. _ ••• __________________ 

1,141,866 124. 687,616 152.0 2112. 1 1116.. .... , 1 .... 1930. ____________________ ." 1,006, li06 110.0 676. ... loW. 8 2117.1 IMl.3 ..... ..... 1931. _____________ • ____ A ___ ....... 91.8 667,06& 147.5 223.. 132.. "". t6LI 1932. ______________________ 
667, S09 71.8 637,111 140.0 276.. 1 .... ..... 174.8 1933 ______________________ ....... 1U .,.., 720 1116.0 ..... 182.1 ..... 1 .... 1934. ______________________ 
743, Mfo Sl.8 131.872 163.1 310.e 1St. If ..... 1 .... 1935. ______________ ._._. ___ 766,873 &1.. 771,214 170. • 819.0 lOO. ..... 1B7.1 1(136. ______________________ ....... 118.0 SU,719 186.1 ..... 1." ..... 1 .... )937 _______________________ 
NI, OB! 102.9 .... "" 1B6.1 .... 1 :m1 474.0 1'" 1 1938. __ ". __________________ 
l1l9 .... 86., ....... ..... 388 • 201.7 ..U 181.g IG39. _. ____________________ .... 010 07.' ........ 1 ... 1 867.1 21lL 1 fT/.' 102.1 

80uroe: Gl'OII Ton-Miles from Statbtles of RaUways In the United States. Statement No. 28. ICO 0_ 
Table oM); 1939 from Statement M-211, ICC. Employee. Hours 8Ild CompenaUon data from IICCODIp&DJI'o 
IDI table showing tolala. 
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CONClDNTRATION OF ECONOMIC POWER 

EXlIIBlT No. 2553 
[Submltted. b7 the Brotherhood at RallWIQ' Clerks] 

lbN-MILES PER DOLLAR OF WACES 
GE ER HOUSAND ON' ILES WA S P T 1i M 
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V 
~ .-I ..... 

rv 
1_-
1-

1-~ 10.. "".0"., ""-: I:""~~ I_-
v 

• f'.~ PE~ 
.... - .... 

"1 
I"" 

-o:uu 825 1930 1935 Il140" 

(Obart based on fonowlng atatllltlcal data appears. above.) 

Wag61 pM 1,000 "OIIJ ton-mile., class 1 C4mer" e:z:luding atDitching and terminal 
companiu, in the United Statu for .pecijied YIG" 

w_ Per 1,000 
01'0IIII Ton-MU. ~. EmplOYe!' Compen- Gross Ton-MU .. 
Locomotive &; Ten ) .. t1o. IfL Loco. '" Year .. <!er) 

Number In'" Amo ... In ... Amoua. In ... 

(1) (') (3) (0) (.) (e) (7) 

---
(000) (000) 

1920. _________ ._._. ___ '_", __ ""0. 914, MO, 000 100.0 $3.681,801 100. 0 ..... 100.0 192L. ________________ ._." __ •• ____ • 760,716, 000 83.1 2. 766, 218 74.9 a .. .. .. 1922. ____ • _ .•• ___ •• ______ • ___ • ____ • 81a. 741, 000 .... 2.640,817 71.7 .... .. .. 1923 •••• _ •• _. __ ._. __ • ______________ V87, 326, 000 107.0 8,oot,012 SUI , ... 76.15 19:H _______________________________ 
051,072,000 ,.1.8 2,826, 775 78.7 ue 73., 1025. ______________________________ 

I, 023, 3'10, 000 111.9 2,860,600 77.7 180 ".7 10:;J6. ________ " ___________________ "_ 
I, 098, 986, 000 1'"'1 2,M6,114 SO.O u. 66.7 1027 ___________________________ • ___ 
I, ~, 872. 000 118.8 2, 010,183 79.0 u. 66.7 1928 .• _____________________________ 
I, 106. 889, 000 120.9 2,826, 590 78.. ... 63.7 1029. ______________________________ 
I, IoU, 86G, 000 ,.. .. ........ 73.7 .. .. .. .. 1030 ______ • __ " ___ •• _______________ 
1,006, tm, 000 no. 0 • MO, 789 ".8 U3 ea. 1931. ________________________ • _____ 

830, 643, 000 01.8 ........ .... ... ••• 1932. ______________________________ 
657,309,000 71.8 1,512, 8UI Ut .30 67.2 1933 _______ • _______________________ 
685, 402, 000 74.9 1,40..\84.1 38.1 ... 61.0 1934. ________________ • _____________ 
743,IiM, IllO 81.3 1,519, 362 fL' ... ".7 103& _______________________________ 
766, 873, 000 .... I, MS, 879 44.G Uf .a. 1938 _______ ." ______________________ 
8D6, 01511,000 08.0 1,848, 63G .... ... 61.21 1937 ______ • ____________________ M_M. NI, 061, 000 102.. 1, 98&. 447 .. .. an .... IOSS _____________ " _________________ 
780, 240. 000 66., 1,748, 141 47.4 '" "'0 1930 _______________________________ 
•• 678.000 97.' 1,863. 603 .... .... '2.0 

Source: Orosl Ton-MUM from Ststl!tlcs of Ralhr8ya In the United States, Statement No. 26, ICC, 
(1938, Table 44); 1939 f'rom Statement M-211, Ice. Compensation from Statistics of RaUwSYl In the 
United Statal, ICe, Statement No. 16j ID38 from Tabla No. 67 (old Tabla No. 16); lWO from Statem.eut 
M-aoo, 100. 
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EXHlBIT No. 2554 

[Submltted by the Brotherhood of Railway Clerks] 

OPERATING EXPENSES PER 1000 REVENUE TON-MILES 
INDEX INOEK 
·120 IlO 

.-"\ ~ "'\ .. lOTAL ~.UE ,..:.... _,J. ".. 

~ ~ I1 \I \ 
100 100 

IJ ~ !"o. ,-r\ • 80 V ~ Il V 
80 

OPERATING EXPENSES PER '\ Ill. -"" ... ".. 1000 REVENU~ TON·MILES ... 
i\ I .... 

60 
~ 

60 

lOTAL ..:. ...... .......a....-~ .# ~ ~ 
40 40 

.A 20 I9lO 1915 1930 Ii93a _IM ..... 

(Chart based OD following statistical data appears above.) 

Operating ezpenseB per 1,000 revenue ttm-mikB, class 1 carri"." "eluding .witching 
and terminaL compani6B, in the United SeaUs for specified years 

Total Operating Ex- ToW R&venue Freight Operatlo.g Exp. per ...... n_ Ton-Miles 1,000 Rev. Ton-
Year ~ Miles 

Amount IDdu: Num"'" 

(') (I) (2) 

(000) 
1921:1.. .•... __________________________ SS. 827, MU 
192L •• _ •.•• "" __________ ••• ________ ._ 4,662. 668 
l02'.L. _________________ ._____ _ ______ 4, 41" 622 
1923 ____________ •••••••••• _. ______ •• .,89&'187 
1921. ____________ ._ •• ___ • __ • ___ •• __ •• 4,6111, ssa 
102lL •••••••••••••••••••••.•••••••• __ 4, 1S36, 880 
1926._ ••• __ ••.•.••. __ ._._ ........ __ ._ 4,669,337 
1927._ •••••• __ • ____ .• ______ . _____ .___ ... 574, 178 
1928._ •••. _ .•.•.... _ ..•.•••••.••. ____ 4,427,995 
1929_ •••.... _ ......••.••••••••• _.____ 4.0506, 06tI 
1930._._ .. _ ......••. _ ••• _ ••••••••• ___ 3,930,929 
1931. ••..... _ .•..••••••••• _._ •••• ____ 3,223.575 
1032 .......••.•.•••. _ •••••.... __ ._. __ 2,403.445 
1033 ...•• __ .•••.....•.•........•...• _ 2.249,232 
t934._ .••••• _ ••................•••• __ 2.441,823 
1936_ ••• _._ ••••.... _ ...........•• ____ 2.692. 741 
1036._ ••• __ ._ •••....•...... __ ••••• ___ .2, 931, 426 
1937_ ••••• ___ ••.. _ ..•• _ .••• __ •• _ •• ___ ,a. 119,0615 
19S5._ •• _ ••.........••••• __ ._ •••• ____ 2. 722, 199 
1939 ••••••. _ •.•.•...••• _ ••••• ____ .___ 2. 918, 216 

(3) 

(000) 
100.0 410.306,210 
78. B 300, 840, m4 
75.8 330,285, 347 
84.0 412, 77l, 228 
77.4 388,415,312 
77. 9 413, 814, 261 
SO. 1 443,746, 487 
78. 5 428, 736, 962 
76.0 432. 916, 185 
77.3 447,321, NI 
67.5 383, 449, 688 
M. 3 309, 2301, 8N 
41.2 233. m, 009 
38. 6 249, 223, 180 
41. 9 268, 710. rm 
f4. 5 282, 036, '032 
60. 3 339, 245. 826 
53. /; 360, 820, 260 
46. 7 290, 084, 371 
110.1 333, ift, IOU 

Index Amount lDdu: 

(.) 

100.0 
74.8 ,., 

100.6 
93.7 

100.9 
108.1 
101.6 
106.6 
109.0 .... , .. 
67.0 
OIl. , .... 
68., 
82.7 
87.9 
70., 
8L8 

(6) 

$14.3» 
I4.£rl 
13.01 
11.811 
1l.61 
10.00 
10.6 
to. 67 
10.23 
ID. m 
10.25 
10.42 
10.71 
9. '" 9.09 
9.19 .... .... 
9.38 

.. " 

(7) 

100.0 
IOf.7 
91.8 .... 
81. 8 
77.' 
7<.1 
76.1 
72.0 
".0 
72.. " .. 72.. .... 
... 0 
... 7 
III 8 
... 0 
68.1 
81.6 

Source: 8tatiltlCII of RIlUwaya in the United States. ICO. OpemtluR EJqlemm, Statement 38 (UtSB. 
Table 86); 1939 from Statement M-lOO, ICC. Revenue FreIght Ton-MU .. Statement 26 (1939 from 8tat..
ment M-2'.I); 1938 Table 44}. 
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EXHIB.T No. 2555 

[Submitted by the Brotherbood of RailW83' Clerks] 

OPERATING EXPENSES PERIOOO GROSS TON-MILES 
INDEI INDEX 
~ ~ 

k 
~ 

AooSs--.s 
110 110 

/' i'-" \ A 

~ "- 1\ Ir / 
100 100 

80 
~ ".. \ ,..I IV' y 
~ r-. I\, ".., 80 

"' 
.., I' 

OPERAnNG E~ PER "'\ i" 1000 GROSS TON-.. ILES -k ............. ........,j/ \. -~ '" 
60 60 

40 40 

20 !m 92S 1930 I93S 1940 10 

(Obart basocl OD rollowlng statistical data appean above.) 

OpBTatinq IIIXPmre8 per 1,000 grOl. ton-mile., class I carritra, a:cluding ,witching and 
W'minal com.paniel, in the United StatA, for rpeciji.ed lI6(lr' 

Total Operatlnc Groa Too-Miles (Ex. O ...... '".J E",,:r.;: 
Kz.,..,... LocomoUve &: TeD~er) 1,000 ross 00-

Y ... M''''' 
Am .... In,,,,, Number In'" Amonn' In'" 

(I) (2) (3) (<) (') (.) (7) 

----.---
(000) (000) ItSL. ___________________________ 

$6.827,91 ,00.. 914, 9(0, 000 ,00.. $6.81 ,00.. 
1921 _______ .". "."._ •• _. _________ <,,,,,668 '&3 160,716. 000 83.' 6." .... 192:1... ________________ A _." _______ 

•• 414,622 ,U 813, 7fl, 000 ... 9 U2 88.' 1923 _____ • ______________________ 
4,895, IG7 84 .• 987,326, 000 107.9 . ... 77.9 192i... ___________________________ 
... fI11, 8&'S 77.' ..... 12,000 lOC.B '.72 7-1.1 1925 __ ~ __________________________ 
",636,880 77 .• 1. 023, 370, 000 Ul.g .... .. .. IV21l. _______________________ ~ __ ~_ 
f, 6fjg, 337 60.1 I, 098, 985, 000 120.1 <. .. fI1.7 1977 _____________________________ 
",67f,I78 78.' I, 0S6, 872. 000 118.8 U, 66.. 

ID3L~~ __________________________ 
..... 27. D9S 76.. 1. los. 889, 000 12O.g <. .. 62.8 Im ______ ~ __________ . ___________ 
<,""" ... 77.8 1,1"1,866, 000 .... 8 .. .. 62. • IgJO _____________________________ 
3, 930, 929 87.6 I, 006, 505, 000 110.0 3.111 61.' IN1 _____________________________ 
S. 223,676 ... , 839, 643, 000 gl.8 .... .... 1932.. ____________________________ 
2, f03.4.44 UII 657,309,000 71.8 .... fI1.' lW _____________________________ 
2,24IJ,232 38 .• .... ""'000 ?f. 11 '.28 61.6 1934 _____ M ______________________ 

2."1,823 42.. 7d, 56f0, 000 81.3 3.2' &1.6 1931i _____________________________ 
2, 592, 741 4.4..6 766, 873, 000 83.8 '.38 66., 1936. _________________________ 0 __ 

2, 1131,425 .... , ........ 000 .... '.27 61.8 1937 __ ._ 0_. __ • _____ • __ • __________ 

3,119,066 .... 941, 061, 000 102. 9 3.31 62.. UIi38 ___ •• _ • _____ ._ •• _____________ IJ, 722, 199 , .. 7 789, 240, 000 .... .... .... 1\J139 ____ • ________________________ 
2, IJI8,216 ... , 889, 67\J, 000 97.' .. 28 .U 

SoUftle: StatistiC!' of Rallws" In the Unltod Statlll. I. O. O. OneraUrut EIpenset, Statement: No. 86 
(t93&, Tsble86); UI3IJ from StatemllD.t M-lOO, I. C. C. Gross Ton-Miles (uCludlD& locomotives dr: &ender). 
Statement No. 3.\ (lV3S. Table 4f); 11l3\J Clom Statement M-2ll. L C. C. 

12t401--41-pt. 30-16 



17386 CONCENTRATION OF ECONOMIC POWER 

EXlIIBIT No. 2556 
[Submitted. b7 the BroUlerbood of :aaOw&y Olerkl) 

R ..... "" Ireight km-milu and 1'0" km-milu per daUBr of operati1lJ1 ""' ..... , clG8. I 
carrier., _vd;ng .wilching and lermi1l4l """,pan;", in Ills UniIed 8""'., lor 
apecijiefJ year. 

Revenue FR. Ton- Groll Ton-Mile, 
Mjles per Dollar SrEJi. Looo. a: 

ender) per Dol· of Operating Jar of Operatfng X ...... B..,.... Year 

Num"'" In ... Numbar -os 
(1) (0) (') (') (0) 

'10.' .00.. 167.0 100.0 
67.2 .. 0 166.7 ..... 1920 •. _ ••• ________ • ____ • _______________________________ •••••• __ • 

l~l _______ . __ ._._ .. ____ .. ________ . ____________________________ _ 
1922. _______ •• ____ ••••• ___ • ___ •••• ____ •.•• _____________________ _ 

7~. 109.2 184.' 117.4 1923 ___________________________________________________________ _ .... JUI. 7 201.8 ..... 1924 ___________________________________________________________ _ .... .22. • 211.6 134.8 
9L. 129.3 ..... 1<8.7 ... 13fo.1it ..... 14". g 

1925 ___________________________________________________________ _ 
1926 ___________________________________________________________ _ 
1927 ___________________________________________________________ _ 

93.' 133.1 ZI7 •• 161.3 11128 ___________________________________________________________ _ 
07.' , .... ~g.7 lliQ.O 1929 ___________________________________________________________ _ 
W .• 141.0 ..... 161.4 1930 ____________________ .. ______________________________________ _ 
07.0 . .... ..... . ... , 1931 ___________________________________________________________ _ 
96.9 136.2 2110.0 , .... UI32 ___________________________________________________________ _ 
07.1 , .... m.. 17t-l 

110.8 167.4 ..... . lM.l 
110.1 , .... ..... IID.V 

1933 ___________________________________________________________ _ 
1934 ___________________________________________________________ _ 
1935 ___________________________________________________________ _ 

'00.8 164.6 .... ..... UI36 ___________________________________________________________ _ 
11&.7 IN. 3 iI06. • 10'" 1931 ______________________ • ____________________________________ _ 
11ti.8 184.2 301.7 , .... 1938 ________________________________________________________ • __ _ 
'DU 161 .• ..... .... . 1938 ___________________________________________________________ _ 
11<.8 ..... ..... , .... 

Soprce: Sbltlstles of RailwaJ1lln the United. Sta .. I. 0_ O. Operating Expenses, Statement No. 88. 
(1938, Table 86); 1939 from Statement M-lOO, I. C. C. Revenue Fre~hl and Oroa Ton-Miles, Statement; 
No. 26, (I'm, Table 44); 1939 Reveu.ue Freight TOD-MUes from Statement; M-ZlO. I. C. C.j 1_ 0,.. To.a.
MUesfrom Statement M-211, I. O. C. 

EXHIBIT No. 2557 
[Sqbmltted by t;be Brotberbood 01 BaD .... ,. OlubJ 

Operating e:a:pensel per mile 0/ road and per mile of all Cracka, claaa 1 carrieT., a>
clvdi"fl awilching and Im'mi1l4l companiu, in I"" Uniled 81aUa lor apecifi«l 
year. 

Year 

(I) 

192:1 ___________________________________________________________ _ 
1921. __________________________________________________________ _ 
1922 ________________________________________________________ • __ _ 
1923 ___________________________________________________________ _ 
llr.H ___________________________________________________________ _ 
1916 ___________________________________________________________ _ 
1926 ___________________________________________________________ _ 
UI'27 ___________________________________________________________ _ 
1928. ___________________________________________________ -- _____ _ 
1928 ___________________________________________________________ _ 
IV30 ___________________________________________________________ _ 
1931. ____________________________________________________ - _____ _ 
1932 __________________ 0 ________ • ________ ---- -- - ----- - - - - -- - -----

1938 ___________________________ - -------- ---- --- --- --- - -- --- -----
lQ:3f ________________________ -- ----------- --- - ----- --- - -- - - - - - - --1935 ______ • _____________________________________________ --------
1938 _____________________________________________________ -------
1937 ______________________________ --------- -- ----- -- ---- -- -- ----
1938 ___________________________ - ---------------- ----- ------ - - ---
19r38 ____________________________ ------ -------- ---- -- --- --- -- --- -

0 ......... _ .... 

Mile of Road 

Amonnt; 1DcleJ: 

(2) (3) 

....... 
IV, 400 
,~ "" 30, 7c7 
IV, 07V 
19,116 
19,678 
19, 1.58 
",380 
,~ ... 
16. 191 

'U'" .. '" '.'" 10.1" 
'0.870 
12,330 ... , .. 
,~ ... 
I2,C" 

'OIl • 
711.. 
.<7 .... 
77 .• 
77.> ,... 
77.' .U 
7U .... .... <0., 
87.8 
41.1 .... 
".8 
63.8 
<6.. "'. 

Mile of all Tnds 

Amouut. 1Dc1ez 

(~ (0) 

tIS,d Itno 
11,"1 71.8 
n,lUfo 74.8 
12, 1146 82. 1 
11, li86 7r..1 
11, MO 7a. 0 
11, 7fI1 76. , 
11.02 7 .. 2 
10, D3SiI 7LO 
n,068 7LB 
V,610 ea • 
7,878 u..l 
6,888 88.2 
6, M2 86. 0 
5,OU 38.1 
5,482 42.0 
7,MI f,7_7 
7,852 51_0 
IIUIIO "-7 

Bouree' Statistics of RaUwaJ'S ID the United StatM, I_ O. O. Statement No. 71 0938. TabJe 8); 1_ Op
eratiD8 Bxpena, per mile of ioad calcuIa&ed from baalc data from Sl.Memeat M-loo. I. C. O. 
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E""~ No. 2658 
(Babml_ by tile 1IJo __ 01 RaDway 0Jem] 

17387 

1 __ ea .JJU;i<n<y .. nd prDdudirJil1/ ... jIeded in ,el.ded .,..... ./ /reighl ,"";co 
operating aoe1'agel, daa, 1 camer" a:eluding MDikh"nq and terminal companie., 
in Ihe Uniled StaIa, for rpecijied 1/ ..... 

Aver. No. or Cars Aver. Speed par a .... Ton-MUos Service Performed 
~ Frel&ht by Average Fr •. lD Each Freigbt Bour of Freight Hour It. T.... 10 One Tndn Tralaa Loeo ... Ton""') Hour 

Year 

Number Tonsol 

~ Indez Miles Index Number Index Fr:ib• Indez H .d ca ) .Milo 

(') (2) (8) (') (S) (B) (7) (8) (9) 

------------
192(L • _______ • _______ 

"B 100.0 10.8 100.0 14, rrr 100.0 7 .... .0Il • 1921 ••• __ •• _________ • ... •• U 11.15 111.7 . ~ ... 111.8 7 .... .",-8 1922. __ • __ • _________ • ... ,.1.0 11.1 107.8 1ft, 188 '.8.8 7,47V ,.2.4 19zJ. ____ •• __________ .... 109.0 .~. 10&,8 16. ilK 112.7 ~~ . .... IIn4. ___ • _______ ••• __ 41. 7 113.9 11. a 111.1 18, .. , ,32., 1l2.6 Iv.l5. _. ______ '. ___ • __ ".8 119.7 11.8 11(.6 19,68S 132.8 8,'" .20.. 1926. ___ •••• _______ •• ... 123. & 11.0 115.6 ",602 139.1 9,201 " ... 1927 ••••• ____________ ••• 12'1.0 ".8 110.4 21,IHO 147.4 . .... 131.2 
1928 •• ' •• ____ • __ •••• _ ... 131.4 • U 1215.2 38,'" ,/;8. • 10.183 139 .• 
1929 ••• _._.~. ____ • ___ ".6 132. 8 13.~ '28.' ...... 164. 9 .~ "" 144.0 1(130. ________________ .... 183.8 13.8 134.0 38,83' 173.7 10.836 , ..... 
1931 _________________ 47.9 180.8 .U 148.7 ... 72' 179.8 ,~ ... ..... 
U132. __ • ___ •••• _. ____ .... 122.. lli.a 160.6 ",0<2 176.0 I~'" 1010.8 1933. __ • ____ • ___ ._. __ .... ,26., IU ..... 27 .... '&1.8 lo.~f 'IiO.S lQM. _____ • ____ • _____ ... 126.2 ,U lM •• ...... l88. • .~ ... .ss. , 193.5. ________________ ... ..... ••• . .... ... ". • 112. 7 

'f 
.1iO. • 1936._ • ______________ 

f:l 
---------- .u ,ss.. ... ,.,. 196.S -------_ .. l(L<1,7 _._. ________ • __ ._ -._--_._-- .U ''''8 30,849 ..... ----------11138. _________ • ______ ---.-.---- ... 161.2 81,138 200.' ----------1939. ________________ ---.------ . ., .62.. 32,'" ..... _ ___ A_A_A. 

1 Data not published after 1986. 

Souroe: Bureau. of BaDway BconomIcs' StatJat1cal Summaries Nos. 15, 18, 19, and 23; 1& from State
ment M-21l. I. O. O. 

EXHIB.T No. 2559 

[Submitted by the Brotherhood of RallwBJ' Olerkl} 

COlt 0/ clearing wrec:ka, cnd damage to pr~erty, claa. I carritJr., a:cluding 8tDitchi1&f 
aM terminal componita, in the Un"" StatA, for 8p6cifi,ed yeara 

Year 

(1) 

1920. ~ •• ~~.~ .•• ~ .~_~ _____________ ~ __ ~ ~_~ ______ • ~. _ ~~ _ ~ __ 
1921_~_~ ___ ~.~_ •• __ ._~ _____ ~ _________________ ._~ ____ ~_._ 
19Z1. _. ~ __ ~ __ ~. ~~ ____ ~~ ___ ~~. __ • _______ ~. __ ~ ____ .•. ____ • 
1v.&3._. ___ • __ • __ ~ _______ ~ ____ ~ _____ ~ ___________ ~~~._~~_o 
19:afo. __ ~~ ___ o ____________ ~ __ • _________ ~~ ___________ ~ ___ _ 

1925 __________ ~ _____ .~ __ • ~ 0 ~ 0 ~ __ ~_. _______ ~~ ____ ••• ____ _ 

lQ:;l8 .••••• ________________ • ~ _. ______ • _______ • ~ ____ 0 • ___ _ 

1927. ______ •• _._ •• __________ • _______ • ______________ ~ ___ _ 
1921. _._. _____________ ~ ___ ••• ___ ~. __ • ____ ~. ____________ _ 
HI29. _._. _______________ ~. _~ 0 ~. __ • _. _________ ~. __ • _ •• _._ 

1930. __ ••• _. _ •••• _____ • __ • ____________ • __ ~ •• ______ ~_ •• __ 
1931 ••• _ ._. _. ___ ~. ___ • ______ • ____ • ____ • ____ ._. _. ____ •• __ 
l032o __ • _____ •• _____ •• __ •••• ~ ___ •• _ •• ___ • ___ • __________ _ 
1938. __ • __ • _________________________ ~ ___ • _______ • _____ 0 

1031. _______ ._ ~ ____ • _______________________ ~ __________ .~ 
1035 __ • __ •• ___ • __________ ._ ••• ______ •• _. _______________ _ 
1936 __________________ • _______ • __ • _______ ~. ________ • __ •• 
1937_. __ • ____ ._. _. __ •• _. ______________ • ____________ • ___ _ 
lQ38 ........ ____ • _______ ...... _____ •• ___ •• _________ • ______ _ 

ClearIng Wrecks 

Amonnt 

(') 

120, 887, 933 
G, gtl7, 7~ 
G,f61,022 

11,419,872 
G,02O,918 
8, 361, 223 
1\487,299 
1, 6IK, 798 
6, 476, 538 

• 6,389,986 
, 4,371,570 

2,885, 016 
1,923,241 
1,897,618 
I, GI9, 082 ...... .., 
.. "'" 070 
' .... 887 2, 107,192 

Ind .. 
(S) 

100.0 
47.7 
46.2 ... , .... 
~. .... 
36.8 
31.0 
80.6 
31 .• 
18.8 ••• ••• ••• n .• 
It.2 
14.2 
'U 

Damage to Property 

Amonnt IndoJ; 

(4) (6) 

1,~",,734 100.0 
6, 336,098 63 .• 
~ 356,628 ".8 
~ ....... .... 
6,351,536 63.S 
6,016,139 49.9 
6, 247, 268 .... 
4,629,169 .... 
4,260,084 .... 
4,362, 032 48.4 
,339,2IH- 43.2 ......... .. .. 
1,961,096 19.6 
1,729,663 17.2 
1,957,9t\Ii 18.6 
1,880, T.fI ... , 
2,631,738 .... ......... .... 
1, IKG, 638 19.6 

So1U'Ol! SU,1ItfIaI or R.t.ILw.&.n IN 'fU U.N1'f1lD ST.&.TU. I. O. O. Statement No. 37. IV. (1_. Table "'V). 
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Y .... 

192'-. __________ 
1922. ___________ 
1923. __ • ___ • ___ • 
192·'-._. _ •• __ .• ' 
1925 ____ • _______ 
192111.. __________ 
1927 •••••••• ____ 
1928. _______ •• __ 
UJ2IL. ______ ._._ 
1930 ____________ 
1931 ____________ 
1932 ____________ 
1933 ___ ._._._ ••• 
1934 ________ . _ .. 
1936. _____ • ___ ._ 
1936_ ••• __ ._._._ 
1937 __ •• _. ____ •• 
1938 _______ • __ ._ 
1939 ___ • __ • _____ 

CONCENTRATION OF ECONOMIC POWER· 

EXlIIBIT No. 2660 

Average 
Receipts 
per Pas-
aenger 

per MUe 

(I) 

"'"" 3.086 
'.027 
3.018 
2.978 
U36 
~ ... 
U .. 
2."'" 
2.808 
2.72 
2.61 
2.22 
.. 01 
1.02 
1.93 
I." 
l.7. 
1.37 
I." 

[Submitted by the Brotherhood of Railway Olerks) 

Traffic u1Iilll 

Average AdJustod 
Receipts Retlo Revenue Revenue 
per Ton Col. 1 Passenger- Passenger-
per MU, ... Miles MU" 

(2) ca) C') (6) 

emu ()()() ()()() 
1.276 ... 37,312, &86 89.6W.B 
1.1'17 U 35,469,962 92, 221, go] 
1.116 aT 37,956,696 lOO, 402, 807 
L 116 aT 36,090,886 97,f46,392 
1.097 ~7 36, 950, 223 rn,065.602 
1.081 2.7 36,477,626 95,789,318 
1.080 2.7 33,849,706 lIO,BM,206 
1.0111 U 31,601,342 82,163, t89 
1.076 2.0 31,074,136 80,792,761 
1.063 U 26,814,82li 69, 718, 6f.6 
LOSI ... 21,89i,421 &2, 546, 610 
1.046 2.1 16, 971, 04f 35,639, 1i12 .... 2.0 16,340,610 32, 681, 020 

.978 U 18,033,309 36,006,618 .... 2.0 18,475,672 36,951,144 . .,. I .• 22,421,009 42, MIlI,917 

.936 l.O 24,666. 414 46,846, 2R7 .... I .• 21,628,718 41,094,564 .". I.' 2'J, 6li7,4M 43,049,182 

Revlmue 
Ton-MU. 

CO) 

()()() 
306,846, aH 
339, 286, 348 
412, 727,228 
388. 416, 312 
413,814. 261 
443,748,487 
428, 736, 062 
432, 9l6. 186 
447,321,001 
383,449,688 
309, 224, 879 
233. 977, 009 
249,223,180 
268, 710, 507 
282, ....... 
339, 24~, 828 
300, 620, 269 
200,084,371 
333, 444, 199 

Tram., 
Units (Col. 

6&6) 

(7) 

MUllmu ....... 
431,6I.Y1 
616,210 
.... .. 1 
610,880 
639,636 
619,091 
61a,079 
628,114 
463,168 
361, '171 
269,616 
28I,1IOf 
.... m 
318,888 

~"O .... 
83I,l7V .,., ... 

NOTB.-Tramc units are caIOIllated by combining p&SSeoger·mllell and ton·mlles. Paaenger-mllell are 
weighted by the ratio or 8Ver8jJ1l reee1pts per mvenue p&SSeogn-mlle to the avenge receipts per reveoue 
ton·mile as It is determined by the operatlOn.,,'or the partlculai' year &bOWD. 

Soores: Baste data1rom Tahle 205. Btatlstlcs of RaDways 10 U. B., 1929, ICe, years 1921-1928. Table '". 
Statistics of RI1i1WBya 10 U. B., Ins, years lU»-I938. 1939 data from Sta&ement M-220, Ice. 

You 

1921. _. _ ••• _ .. _._. __ ••• 
1922. _ •• _____ . __ •• _ •• __ 
1923 •••. _________ ••.• __ 
19:U .... ___ . __ - .. _ ... -
1026 ... ____ •• _ •. __ .. ___ 
1026 .. ___ .•••... __ .. ___ 
1027 ______ • __ .. __ .•. ___ 
1928. _. ______ . _. _ .•• _._ 
1029_ •• _ •. _._. __ . _ ••• __ 
1930 •••.. __ . ___ .• _ ••.. _ 
uroU._ •. _______ •• __ . ___ 
1932 •••... _. __ ._. ___ . __ 
1933 •• ____ ._ •.• __ ... ___ 
103f ..... __ ••. ___ . __ •• _ 
1936 .. _. _ ••. ______ •• _ •• 
1936 .. ___ • __ • ________ e. 
1937. _ •••• _______ •• ____ 
1938 .•••• ______ • _______ 
193V •••• __ •••• _________ 

EXHIBIT No. 2561 
(Submitted by the Brotherhood 01 RaJlway Clerts) 

DecretJ8e in employment opportuniliea 
CLASS I RAILWAYS IN U. S ... 1921-1939 

Numborol Decrease In Employes lob Oppor-..... """" .. Actual A ve.r· 
TraffleUnlts l Handle 1'raI- age Number tuoltles; 

DUI'erenoe Oe Units at of Empioyes I between Col, the 1921 
Rate 2 and Col. a 

MIUlmu 
..... 00 1,693, 473 1,695, 473 ---- '-'jis:m' 431,W1 1,846,680 1,6211,834 
615,210 2, 203, 702 1,&7,674 34~028 ...... , 1,854,303 1,761,362 112, Volt 
610,880 2, 185, 181 1,744,311 440. 870 
3.10,1538 2,307,761 1,799, Z16 608, 476 
/SIU,Ml 2, 222,440 1,735, lOts W .... 
615,079 3, 203, HI I, W, 411 .... 730 
628,.114 ~268.'" 1,660, &ISO .,., ... 
453, 168 1,038, 330 1,487.830 ...... " 861,711 I,M7,399 1,268, ?IV ....... 
21'19,616 1,153,226 1,031,703 121,622 
281,9M I, 2Oli, 786 971,196 ....... 
.... m 1,3m,61V 1,007,702 2IM. VI7 
318,988 1,364, 4Of, Wf,371 37~"" 
381,846 1,633.266 I, 06li. 824 567,641 
407, t66 1,742. M9 1,114,663 .... , .. 
331, IN 1,416, MS lmI,l71 4n, 377 
37~'" 1,610._ 1187 .... ....... 

Per Cent of 
Increased Em· 

pioyment 
Required to 

Handle TraI· 
Oe UnJt8 at 

tbe 1921 Rale 

------······i3:i 
18.. ... .... .... 
"" 33.0 .... 
311' "u 
11.8 .... .... 
37.' .... .. .. 
lID. 8 ... . 

I Basle data rrom Table 26, Statistics of RaIlways In U. S., ID2lI, ICC. )'eanIt92J.-I928; Table 44, Stat"Ucs 
of RallwayelD U. S., 1938, 1929-1938. tim fta'1lJ'S!I from ICC Statement M-220. 

I From Statement No. 18, StatistlCII 01 Railwa)'lln U. S., ICC. for years IG2I-1938. 1939 ftrurell from 
100 Statement M-800. 

A Ver8K8 Number or Tradle Unite: per EmpJofB1D 1921-28S,m 



CONCENTRATION OF ElCONOMIO POWER 

EXHIBIT No. 2562 

(Sabmltted by the Brotherhood of Railway Clerb] 

173.89 

Decr6a16 in employment DPPortu,nitiea--EucutiueBJ ojficiala and ataD aamtanta 

OLASS I RAILWAYS IN U. S •• 1921-1939 

Number of D0m"eBS8 In Par Cent of 
Employe! Job Oppor- lDeroased Em-

Required to Actoal A V8J'o tunitles; l.'oymen. 
Year TrafIloUnJts l Handle Trat- a=ber DU!erenoe equired to 

fio Units at 0/ yes' between Col. Handle Traf-
&ha 1921 fie Units at 

Ba .. 2 and Col. 8 the 1921 Rate 

M"dl_ 192L _____ 0 ________ • ___ ....... 15, 164 15, 164 ----------i;251- -------.---- -&2 1922. ____ '_00 __ ' ___ , ___ 431,M'T IUIl7 I~ "" 192L. _____ '_0 _________ 516, 210 19,709 1~0S8 8. B21 22., 1924. ________________ •• 485,861 I~'" 1~035 ~S" 15.9 1921L ___ .. ___ • _________ 1;10,880 19.644. 16, 261 ~283 20.2 1926. ___________ 0 ______ ....... 20. "" 16. 570 ",070 .... 1927 _______________ • ___ 
519,691 19,871 18,710 8, 167 19,0 1928 ___________________ 
li15,079 19,7Ol I~'" '.0<0 18.2 1929 .• _________________ 
&28, 114 '"'. "" le. 701 3.&02 21.0 1930. ______ ". __________ 
453, 168 17,338 141.313 1.023 6.3 I93L ____ • ___ , ____ ._. __ 861,771 18,840 15.115 -1,275 -8., 1932. __ • ___ . _________ ._ 269,611\ 10. 314 I~'" -8,052 -22.8 1933. ______ . ___________ 
281,001 I~ "" 12,223 -I, of39 -11.8 1934. _________ • ________ 
.... 777 tl,659 12,010 -361 -2.. 

1935 ______ A_AA. '. "". __ 318, 988 12,,",, 11,911 ... 2., 
1936 _____ '. ____ '. ___ • __ 381,846 lUll' 12,010 ~, .. 21.6 
1937. _. ____________ A_A. 407 .... I~'" 12,309 U79 .... 1938. __________________ 331,179 12,"" l1,90S 764 6.t 193'IL ___________ • ______ 

37G,4113 IU03 11,746 ~ ... 22.. 

I Basic data from Table 2li, Statistics of Railways In U. S., 1929, ICC, years 1921-1928; Tablef4. 8tat1sUcs 
of Railways In U. S. 1938, years 1~19a8. 19S9 figures from ICO Statement M-220, 

• From Statement No. 18, StatisUos of RaIlways in U. S., ICO, tor 1881'S ID21-11laB. 1939 fignres trom 
100 Statement M-..300. 

Average Number ofTramo Units per Employe in 1921-211.140,200. 



· ; 
-' , 

Average number o/employe61 by ma;or 8'Ubdivition I 
(Aver&JQ of Middle of Montb Oowlt ror the Twe1ve-Moutbl' PerfodJ 

Major SubdlvWon 1nl' I ... 1923 I ... 1Q2& I ... 

L E1[l!COti":,\ omcr:t and .tafr ualltantL .•.• ____ liS, 184 liS, 260 1~088 lO,OM 16,261 16,570 
U. pror.lo • clerl • and generaL __ •• _________ •• 274,383 '177. /114 282, 491 278, ... "'.063 "".028 m. Maintenance or way and structW'Ol. __ • _________ • 895,057 3119.886 898,291 ....... 886,414 413,068 

IV. Maintenance ofequJpment and .toru ...•. _____ .• ....... t61.118U 684,1178 1120,031 618,976 813,830 
V. Tra~rtatloB (other than traln, enl(loe and 

:m.IITB 213,446 iIOlI.GOt ~ ) .......................................... ..... '182 .. ~ 110< ... .... 
VI. (s an~~~~~~~:_~~~~~~_~~_ 23,823 ...... 215,M8 23.046 23.860 23,«9 
VI. (b) TtaDlportatloD (traln IUld englll8l81'vlce), ___ 2117.1180 2117 .... 887,228 813.MB 81~'" 8afo,788 

Total Abov. Group (all emp!oJ81) ••• _____ 1,8911, .73 ~ ....... l,8M,674 1,751,883 1.7",811 I, m,lIT6 

Major 8nbdlvll1oDl 1931 193. 1033 I'" 193. 

I. EJ:ecutlv~ omc~ and ,taft' 8III1taDtI ••• _ ••. _ •• _ •••••••••• 15,115 Ill .... I~'" 12,010 11,9n 
n. prore811o ,clen ,and aeneraL ••• __ • _____ •• __ ._. ___ ._._=. 218,933 181,865 163,432 163,160 163, osa m. MalntenaD08 of way and struotur8l._ •. _ •• ___ •• __________ •• _ •• m,307 218,269 198,1640 ....... .... 03. 

IV. Maintenance orr:lulpment and rtoru._. ___ . __ .. _ .• ____ .. __ ._ sa9,834 279,126 262,572 276,131 2'11,258 
V. Tl'anllportatlonJg ber than train, e~lne 8IId yard) •• ____ • ____ IM,845 132.4M 123,396 lU,870 122,886 

VI. ~~ Traosporta D (,,8fdIDaltel'l, sw tcbtendel'l, and hOltl8l'8). 16,864 13,4811 12,107 12,423 I~'" 
VI. Tl'IlDIportatioo. tralD aDd ena:1ne I81'Vloe) •• _ ••••• _:. __ •••• 238,831 198,~ 190,312 0,739 ....... 

Total Above Group (an emploJ8l) •• _ .. __ .. __ •• oO_ ••••• ~:168. no 1,081,708 971,196 1.007.702 OOf.,371 

1907 

16,110 .... ". 416,'172 ....040 
.. ~"'7 

.... 78 
815, 143 

J,78Ili,lOIJ 

1936 

12, 010 
167,388 ....... 
.... 437 
127,0545 

12,811 
228, 167 

I,006,O~ 

I Data ror year lO'JllucJudell 8wltobing aDd Termlnai Companllll; tor Pearl 1022-1U38 ucludlf 8wltohlD,8D4 Terminal Companlef. 
I Dacc. tor Jut all montha I)t J08I'. only oomparabJe b8ll11 8'VaIlable. 

80U1'08: 8tatement No.1&, Statlstlol.of RaHwaYl In U. 8 .• IOC, tor 7ear81921-1088. 11189 data from ICO Statement M-aoo. 

1028 I ... 

16,DM t6,701 
267,319 ~: 806.025 
U6,I73 ....... 
IN,D18 103,(69 

21,832 ".900 ....... 806 .... 

1,068,411 1,660,UO 

1937 1088 

12,801) 11,905 
171\ 147 IIl3.072 
281,280 18d,812 
311,126 239,7M 134.'" 122,852 
13,483 12,062 

236, 231 .. ~ ... 
1.114,663 939,171 

Oroup Cban\:. Cbange, OhaDg .. , Chan~ Oroup Ohan\:. Ohan, •• Chan". ChlUlge. 
Un3to g 19w 10 1933 IOW to IIlf3g 1923 to l023to g 10'.11 to 933 19'Jg1G .. 10'J31G 1_ - - 1'1",", - - - - 1'1 ..... 

I ................. +3.8 -26.S -29.7 -:n.0 VIa ••••.•• _ .... _. -17.8 -42.8 -42.' -NU 
11. __ ._ ........... -u -.... -88.7 -42.. Vlb ......... _._ •• -9,1 -8D.0 -SL8 -81.8 
111 ••• _ ••••• _ ••••• H' -61.8 -60.' -0.8 
IV .....••••.•...• -"'. -41.7 -41.1 -.... Total •• _____ -10.8 -4L6 -.... -'&8 V _____ oO ___ •••• __ -9.4 -86.2 -3D. I -tJ..4 

1930 

18,813 
249,969 
8411,306 
4(1),939 

I ... ..., 

19,414 
m,241 

1,487.839 

ID39 

11,745 
163. OM 
201,GG 
.... 100 
125.140 
13.lU 

b,749 

987,VG 



Major mbdlvtltoDl 

L B:ucatIVeI. omclall It: Itaa' 
uslatantl: Dally bull .•.•• 

n. Prof08l1oD8l. oler1cal 41: PD-
oral, 

Dall, buII .•••••• _______ 
Hourly bull .... __ . ______ 

m. K:alntenanoe 01 wa. .. 
at.ructW'1!fl: Dally basI8. ____ . ________ 

Hourly bulI. ______ • _____ 
IV. Maintenance of eqaJpment 

&stom: Dally bul. ___________ ... 
Hourly bam._ ... _____ .•• 

V. Transportatfoo (other than 
tnUn. 6Df.De & ,ard): 

Dally ala ..• ___________ 
Dourly bBliL ____________ 

VIa. TraIllportatlon (yardmal-
ten. rwJtobt.eDden cl ~ 
tIen): Dally bur. __ ~ _________ ._ 

Dourly bull .... _________ 
VIb. TranaportatloD htralD &: en-...jlDe service): ourl,. bull. 

em~IoYeel: Da Iy basll .. ____________ 
Dourl)' bull ___ •. ________ 

Total above groups-
all employeoa-e.ver-
aRe bourlyoompema.. UOD __ ~ __ ~ ____ • ___ • ___ 

1nl I 

1".711 

6.72 .. ,. 
8.73 .... 
8.8' 
.821 

aBl .... 
8.48 
.lI0II 

.'187 

7.411 

A • .,age hour//I or daily earnings o'employ ... bU major eubdivieio",,1 
OLASS I RAlLWAYS IN THB UNITBD STA.TES -'928 • DOI .... ... .1127 .928 1020 .1130 1931 19a. 11138 - --------r-- ----

1 ... 07 'l8.a1 116.48 '16.73 'l6.se '11.24: '17.61 '17.80 818.16 f!8.2'I "6.08 116.24: 

6.14 8.8' 8.07 •• 03 1.11 .... .... 7.61 7.6' 7,7' •• 08 •• 03 .... .... .... • 61'1 .... • lI0II .... . ... .... .... .... .... 
8.0. .... u,. .... lUll .... 9.2 • .... '.88 '.83 8.118 .... 
. ". .... ... 1 .... .... .... .... .... .... ... , .... .... 
.... 8. .. .... .... 8. .. '.03 9.01 ': ilt 9.18 9.16 .... •• 98 . ,.. .... .... .... .... .816 .619 .... ... , • 61'1 ... 
UI 8." .... B.82 '.88 8.16 at. .... 8." 8." 8.21 8.17 .... .... .... .... .... .... .li7t! . ... .... .... .... .... 
.... .... •. 48 8.61 8.61 "73 .... •. 07 .. 07 .. 98 .... 7.911 

.611l • 616 .... • 861 .... .... .... . ... .088 .... .631 .... 
• '181 • '18' • 819 • 8118 .814 .... .... .... .... .861 . ... • 771 

•• 66 7." 7.78 •. 84 7.91 8.13 •• 28 .... .. 68 .. 86 7.72 •• 86 .... ~ .... • 607 .... .... • 611l .... .... . ... .661 .... .... 
.1I21l .618 .610 .... ... 1 ."1 .... .... . ... . ''18 .... .... .629 

I Data tor year 19211Dclud81 Swltohlna and Termlnal Oompanl08; tor yean 1922-1939 "elud .. BwltohInS and TermJnal Oompaxalel. 
I Data tor lut lis: months of rear, om, comparable baail 8vilUable. 

I ... 

-
'10.19 

7. If 
.61'1 

"88 .... 
8.17 .... 
8." .... 
.. .. 
."1 

. m .... .,.. 

. ... 
80ur0e: Statement No. 16. StatlltiQl ot RaUW8YJ ID United Stata, t. O. 0., for :Jean 1921-1088. 1939 data ftom X. O. O. Staternont M-aoo. 

11138 I ... 103'1 11138 '039 ----------
1' •. 08 117.49 I ..... '18.811 11& .. 

7.'12 .... .... U • 8. .. .... ."1 .672 .706 .708 

.... ..,7 .... . ... 0.67 .... .... .... . ... .617 

.... 8.01 '.08 .':u, .... .... .... .671 .703 

8.49 8.68 8.73 8." 8." 
... 1 . ... .808 .... .6., 

.. " 8." 11.01 0,29 9.81 . ... . ... .'111 .'16 .748 

.868 .86' .878 .... .... 
.. 21 .. 86 ... , .... •• 112 
.861 . ... .676 .118 .714 

.... ."1 .709 •• 60 .748 

.... 
~ .... 



17392 OONCENTRATION OF ECONOMIC POWER 

EXHIBIT No. 2563 
(SQbmltted. by tile Brotberbood of BaDW&J' Clerks) 

DecreaH in employ_ .pporluniliu-Pr.' .... onal, clerical and general 

CLASS I RAILWAYS IN n. 8.,lWl-ID30 

Nomberol D ....... iD Per Ceutol 
Employas Job Oppor- IDcreaged Em~ 

_ulrnd to Actual A.v.!I'- tunittea; ~ymen. Yeer TrafIlc UDl&ll Dandle Tnt- age Number Dill...".. ulrnd to 
flc Units at; 01 Employee' between CoL HandJe Traf· "'.1121 2 aDd. Col. 8 8e Units at .... tbe 1(121 rate 

MUl .... 1921. ______ ." __________ ....... 27~'" 27~282 
-------·-ii~OB1" -------------7~i 19'22 __ ._. _________ ._. __ .... "" .... 581 'Z17. Sit 1923. __________________ !ila. 210 .... "" 282.4111 7~00II .... 1924 ___________________ ....... "'" .02 2i8, 136 ...... :nO 1925. __ • ____ • __________ 610. 8110 .... "" 218, 063 7~"" 27.' 19211- _ • ____ • ___________ ....... 373,332 ....... ...... .... 1927 •• ____ •• ' ______ • ___ aUI, ,flU W,.531 .,., ... ... "'" 80.. 192rL _. __ '._ •• ____ •• __ • 615,O'N ....... 267.31D ...0lI0 33. • 1929. _ • _______ •• ______ • 628, Ut ....... ....... ... ... 17.' 1930. ___ • __ .' ____ •. ____ ....... 313, 610 M9,96U ...... ..... 

l~l .• __ • __ . ___________ .... 771 .... "" ....... ...... .<.3 1932. _. ________________ 
269,618 186, Ml 181,855 ~,.. ... 1933 ___________________ 
281,904 . ~ ... ....... 81,8:n IQ. 4 1934 ________________ ._. 
.... 777 210.890 165,160 ~730 "'.7 ID3.5 ______ . __ .. _ .... ___ 318, U88 ZJJ. ,.. ....... 67 .... .... 1938._ • _____ • __________ ....... .... ... US7,388 ",830 67 •• 1937 ___________________ W .... 281,046 178, 147 .~ 7110 .... 1938. __________________ 
331,179 229,11» ........ ",1117 .... 1938 ___________________ 
~ ... ....... . ...... 07 .... ..... 

I Basle data hom Table 25, Statistic!! or RaIlways ID U. B.,Itn9,ICC. ~ 1921-1928; Table ... BtatBUaI 
or Railways iD U. S., 1938. yean 1921H938.. 1939 ftgures trom ICC Statement M-2ro. 

I From StatemeDt. No. la. Scat.i.stics of Baflways in U. S. tor years li2l-l938. lAi.ftgun8 from Ice 
St.at.emeDt.: M ...... 

Average Number of TrsIDc UDlts per Emplo:reID IV21-1.4CS.IGI. 

ExHIBIT No. 2564 

(Submlt.ted b1 &be Brot.berbood of RaIIw.,. Clerts) 

Deereaae in. employment opporttlnitiea--Maintenane8 01 10071 tmd Jtrtu:ttirll 

CLASS I RAILWAYS IN U.8.,IG21-1i3G 

Nomber-of llocnaoeiD PerCeDt of 
EmploYe! lob Oppor- _Em-_ ..... to 

ActualA~ ~ ...... Yeer Tra1Dc Uni&8 I IlaDdle Trar- &geNomber turut18s; ulrnd to 
ftc Unit! at.: or Emplo,... Dlft'enmae Handle Tral-
.... 1121 betweeD Col. Bc Units at .... 2 and CoLI t.be 1112l rate 

Mw.... 1921 ___________________ ....... ....057 .... 067 ---------iain- ------------ii:i 192'i1 ___________________ 431.B11 ....... ... .... 1921 ___________________ $Is. 210 lil3.478 ....... 116, 187 .... 1921. _____ • ______ • _____ ....... ....22'1 ....... .. ..... .... 1925 ••• ___ .• ___________ 61(\890 &09,1152 _{14 122,748 81 •• 19:a6. _____ wow. _________ ........ fJI.7lI2 413. 058 ....... 80.' 1927 ______ • ____________ 
610.581 617,8H 416, m 101,0'1'2 IU 1928 ___ •• ______________ 
616,1J7'9 613.347 ....... 117.0 .... 

UJ2IL. ______ • __________ 628, I1t ....... ....... 119. {711 .... 1930 ___________________ ....... 0&51,", .... "'" .0 ..... .... ID31 _______ •• _________ • 361.711 ....... 212,307 ..... 7 ... 1932 •• _________________ 2119,6ltl .... 700 213,200 ...... .... 
1933. _______ •• _____ •••• 28.1 .... .... ... 198,154 ...... 41.8 
lW. ___ .. ___ .... __ .. __ ....771 ..... 7 .. .,.. ... ...... ... . 1935 •• _______ •• ____ • ___ 318, U88 317.Glli ,.,. ... 111,881 .... llil36 __________________ • ....... .... ... ....... . ...... ... . 1937 __ ._. __ ._ • _________ 407, f66 ....... 231,280 17,,818 7 ... IG38_. _____ • ________ • __ 331,171 ....... 186, U2 . ...... 78.. 
1. __ ._ • ___ • __________ ~ ... 17,22'1 ....... .,., ... .... 

I Basle data from Table 25, Btatistloor RaIlways ID U. 8., 1tn9.t.ICC. yoan Inl-1t;l28; Table .... Btatlatitl: 
01 Railways ID U. S. INS, yean. Ig»..l~ UI39 ftguhlll from 1\;0 StateIDeDt M-220. 

I From StatemeDl No. I&. StaUstksol BaDW61SiD U. 8. for,eanI811-1938. lU8t1p1re1 rromlCC S&ace
meat. M ...... 

Average Number of TrafIlc Um&a per BmployalD 102l_t.lQ3,37t. 



CONCENTRATION OF ECONOMIC POWER 17393 
EXHIBIT No. 2565 

(Submitted by the Brotberhood of RaDway Olarb] 

Decrea.e in employment opportu!,iti~ntenance of equipment and .tore. 
CLASS I RAILWAYS IN U. S. 1021-1939 

Numberot Decrease In Per Cent ot 
Employea Job OPPOf>o fInCl1!&SOd Em-

Required to Actual A ver- ploymeDt 
Yoar TrRftlcUnltII l Handle Ttat· ~Number 

tunltios; Required to Dlfferenoo 11e Units at 01 mployes l betwOO1l Col. Handle Traf· 
&he 1921 2 and Col. 3 fie Units at 

re .. the 1921 rate 
1921 •• __________ • ______ ....... 4110 .... <SO,'" ........ ·;;;008' ------------i6:i 1922. _____ a ___________ a 431,507 623,597 451,589 
1923. ___ ._._. ___ • ______ 616. 210 .... , .. 684.673 ",'" .. 9 1921. __________________ ...... , ...... , 529,037 60,614 n.' 1926. __________________ 610,880 BI9,909 518, 916 100,934 IQ. 4 )9216. __________ •. ______ 

"',038 654,681 613,830 140,851 .7.0 
192'7. ___ 0,. __ ._. _____ •• liID,S91 .,.,479 "',040 '46, "" 30 .• 
1928. ___ .'. '0 __ • ____ wo. 616, ON 626. OM f56, 172 168, 832 37.0 192D ___________________ 

li:!8,Ut MO. 821 450.380 100,"1 42.3 1930 __ ~ ___ M_M. _________ 453.,168 M9.880 «D,m 14S,Ml 37.1 1931 ___________________ 
361,711 "",,078 339,1134 ",'44 .... 1932 ___ • _______________ 
269,816 827,156 279.125 48,03' 17.2 1933. __________________ 
281, got 34~'" 262,.72 79,41K .... 1934 ___________________ 

"'" 717 
369,821 276, 131 ...... ".0 1931S. __________________ 

SI8, 98B 387,065 271,258 116, 807 42.7 1938 ___________________ 
381,848 ...-.,337 .... 437 108,900 .... ]937 _____ : _____________ 
407,'" 'M, '25 Sll,l2S 183,300 .... 1938 ___________________ 
331,179 fOl,S57 239, ,.. 162, 073 67.0 1939 ___________________ 
870,493 ....... 264,160 192, 682 7 .. D 

I Buic data from Table 25, Statistic! of RaUwaY8 In U. S., 1929. ICe, yea.rs 1921-1928; Table 4f. StatiatiClll 
of Railways In U. 8., 1938, years 19»-1938. 1939 flguras from ICC Statement M-220. 

I From Statement No. 16, StatlsUc:s of Rallways .In U. S., ICC, for years 1921-1938. 1939 Ogures from 
Ice Statamont M-300. 

A varage Number of TrafIlo Unit. par Bmploye 10 1921 ... 82i, 121. 

EXHIBIT No. 2566 

(Submitted by the Brotherhood of Railway Clerks] 

Decreaae in employmm' opportunitiee--tramportation other than tflain, engine 
mgi,.. and yard 

CLASB I RAILWAYS IN U. S •• 19Z1-193V 

Number of n ....... 1n Per Cantor 
Emplo)'8S lob Oppor- Increased Em-

Required to Actual Aver- tunities; ployment 
Year Traffto UDlu I Handle TraI- ~Number DIft'erenC8 Requlrad to 

00 Units at of mployes' between Col. Handle Traf-
the UI21 2 and Cql. 8 fie Units at 

re .. thtll921 rate 

MlUfmu 1921. __________________ ....... "',m .... ,.. 
---------M~70o_ ------------ii""i 1922 ___________________ 

431, 1507 "',m 312, 578 1923 ___________________ 
616,210 271,356 218.fM 67,911 27.1 

1~ ________________ • __ 
486,881 .... 967 ,...,994 '9,913 .... 1921L _ ~ ________________ 
610, MO "',085 ,...,"" G3, 181 30.7 1926 ___________________ 
039,038 .... '78 ,.,., ... 77,626 37.6 UI27 ___________________ 
619, 1591 .,.,673 ,.,., .., 71, fOG ... 3 1928 ___________________ 
616,079 2'11,297 ]94,913 ...... .. .. 19211. __________________ 
628, 114 278, '02 193,(69 M,603 ".S 1930 ___________________ 
463, HIS .... 687 .... ..., ...... .... 1931. __________________ 
361,771 190,MB I ...... 33,703 21.6 1932 ____________ ._.~ ___ 
26U,616 142,009 ]32, 40t D,'" 7.3 1933 ________ • _____ • ____ 
281, iKH 148, 481 ,23,396 23,'" .... 193t. ____ ~ _____________ 
3Of,717 160,529 1",870 ...... "'0 1931 ______ • ____________ 
318, '988 HI8,014 ....... 46.128 36.7 1938 ___________________ 
881,846 7ill, 122 137,M6 73,.77 67.7 1937 ____________ • ______ 
407,'" 21f,818 134,088 ...... .... 1938 ___ . _______________ 
831,179 174.436 I ...... 61,583 .... 1938. __________________ 
878, .f,ga 198, 302 ....... 73, 15. .... 

1 Basle data from Table 25, Btatbtlos of Hallways 10 U. S., 1929, ICe, years 1921-1928; Table 4f. StatlsUos 
01 RaUways iD U. B. 1938, Yeatl!II929-1938. 1939: 8!(Ure11lrom ICC Statement M-2'JO. 

:I From Statement No. l' StaUsUCllof Railways tn U. 8 •• 1CC. Cor 78&1'11921-1938. 1_ flgurestrom Ice 
Sta&elDent M-aoD. 

A~Num"olTrdlol1n111 per Bmploye.ln IV1l-1,81i18._. 
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ExluBIT No. 2567 
[Babml ....... &be _hood of BaOwa7 O""b) 

DeCf'eaa, in employmmt opportunitiu-tranqortation, yamtnGlltlr., ~. 
and hoou.r. 

CLASS I RAILWAYS IN U. 8., 1021-1& 

Nomberof D ....... ID Per Oent.of 
Employe! lob Oppor.. Increased Em-

Trame UDltI I RoqulnMlto Actual Aver- tnnltles: ~:rmen, 
Year (MWlona) Handle TraI· ~Number DUI ...... ."""to 

flc Units .. or mplo,.. between Col, Handle Traf-
the 1921 ft.., UnJt!IIst 

n .. :land CoL. the 1831 rate 

102J. _ •• __ ~_ e ___________ ....... 73,6Z1 21,523 ----------2;673- ------------ii~; 11122. ______ . ___________ .... "'" ... "'" ...... 1923 ••• ________________ 
1516,.210 80.67. ...... ~ ... .... 1924. _ • ____ . ___________ 
485,881 ........ ZI .... ..... ,., .. 1926. _ • ____ • ___________ 
610,880 30,317 ...... ..... .. .. IV2f1. _ • ________ • _______ .... 638 32,018 23,«0 ..... 36.' 1927 _______ ._. _________ 
619,691 36."" ...... ..... 30 .• 1028. _ • ________________ 
llil&' 0'l9 80.'" 21,832 ..... .. .. Im. ". ____ . ___________ 6Zl.UC ... "" 20 .... 10,3((1 41U 1930 _______ • ___________ 
4.63,168 ...... 19,4074 7,418 ... , 1931. __________________ 
30" 771 ...... 16,861 ",6115 .... 1932 ___________________ _,818 '"'''' 13 .... 2,15115 18. • 1933 ___________________ 281,1IOfo I ..... 12, 107 ... ,. .... 1934 ___________________ .... '" lB. ... ' ..... ..... 4l1.8 1935 ____ " ______________ 
318, 988 lB."'" 12."" ..... "-I 1938 ___________________ 
381 .... ...... 12,811 9,849 .... 1931 ___________________ "" .... ",180 13, t83 I ..... ..., 1938 __ • __ • _____________ 
a:n,l7V I ..... 12. ... '.OOl .... 1939 _______________ • ___ ....... ...... 12.1<1 "',." .... 

I Basic data from Table 215, Statistics of RaDways 10 U. S., 1929
b

IOO, )'e&f'81D21-1928j Table". 8&atfaUc. 
01 Ra8wsYllo U. B •• JV3&, years le.UI38. 1939 flguI'8I from 10 Btatement M-D), 

I From Statement No. 18, Statistic! or Bailways In U. B •• loe. for rears Ibl-1938. llI3t fIpreI rrom 
loe Statement 14-800. 

Average Number or TrafDo Uolts per BmployelD IIm.-16,8llil.107. 
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EXHIBIT No. 2668 

(SUbmitted by the Brotherhood of BaUwQ' Clerb) 

Decreal8 in employment opportunitiea-'rain and engine .ennce employea 
CLASS I"RAILWAYS. 1921-193{1 

§ s!, .!I I!H~ ~" i!!.!!fjJ 

" .! ~ t£~ !!~ .. " '" :I ::a s~ • "S.oEl "': ]J!~ b i I" i ~!~ 
t;o-

U ~;~ ~! ~: IZ1S ... ~ 

i 
a "S~~!; 

J ... " ~~il. &~ fiI :~ i~ .. a<ll il. ·Ol ",.- ". ~&<l8 
Yoar g ,!;' I~:a d ! 

.. ~s ~ ~e~.:l .1Il~ 0 
il. " "::a ~;9 z·-- :>18 :>I". a .. :>I is;; Q • .,,~ 

" •• " t; il • ..... I.!ii c-o .~ 0 • "r "~ .. 'OP~ :e; a ~~. -.~ " ~D'l " " ." " '3!-'l 0 a 0 

J~~ i j h8 :~ It ! ~ ! ~ ~~ .~ .. • 111-.. '" ------------ID21 ________________ ....... 1.410.897 ... 1. '70, IWI' 297 .... 4,941.2 
-32i~"r --27;&5f -----iri 1922.. _______________ 

431,007 1,510,517 286 l,6Of"Uli 297,084 5,084.6 1923 ________________ 
616., 210 1,696.5B8 "" 1,9111,279 337,228 6,031.0 887.614 OIl .... 1 •. 9 192fo ________________ 
486,861 1,619.116 900 1, 806,176 313,846 5, 182. 2 ....... 51.888 .6._ 

1926. _______________ 
6lO,88O 1,647,488 31. 1.899,182 816.344 ~22<.' ....... 69,012 21 •• 192ft _______________ ...... "" 1,689,537 .1. 2,005,710 324,788 6,202.0 (06, 916 81,128 .... 192'1 ___________ • ____ &19,&91 1,636,,1&8 818 1. 931, /i65 315,1(:\ 5, J88.8 300,910 7&,767 .... 

1928 •• _ •• __ ••••••••• 516,079 1.602, IM 32. I,QU, 792 ....... 6,270.& 387,516 ",580 2'1._ 
1929_ ••.•• _ ••••••••• 528, U( 1,62',an 325 1,968. 249 306, 666 ~ ..... 397,322 00,766 29 .• 
1030_ ••••••••••••••• 453,1R8 1,453, 7ti6 81. 1,684,6.19 'Zl7,241 U.3.7 34.0,937 .... 116 23 .• 
1931 ••••••••••••••• _ 381,771 1.241.36& 29. 1,344.874 Z18,831 5, 197.8 2'12,'76 ...... ,4. • 
1932_. __ ••••••• _. __ • 26Q,616 1,030,642 ,." 1,002, 200 '96,"" 5, 19ft 8 ID2,843 '.'" ... 1933 __ ••• _. ________ 281,1IM 1,000,545 2112 1,0'7,970 199,312 5, 020.0 2l~"" 12,776 ... 1934 •• __ • __ • ________ "".777 1,050,150 2IlO 1,133,000 208,73Q 6,030.9 229.297 ,., .... •. 8 
1938_ ••• ___ ••••• __ •• 8",1168 l,oos.632 ... 1, 1815, 829 :IJ6 .... 6,162.1 239 .... ",093 16.9 
19'36_ ••••••••••••• __ 381,848 1,196, 131 SI. 1,4.19,502 226, 167 Go 812.11 287."" 62, 112 2'1 •• 1937._ •• _ •••• ___ • __ 407,466 I,ZW.l96 329 1, &14, 743 238,2:\1 15,2415. 7 300 .... 70,323 29.8 19311. ••••• __ •• _____ • 331,179 1,088,655 81. I,Z\1,I49 ID2,684 15,272. 5 249,180 46,478 .... 
1Imlt ••• ___ • ____ •• __ 878,488 t 1,116,323 297 1,3W.802 2)9,749 5,322.2 283,261 73 .... 83,. 

I Basic Data h'om Table 25, Statistics of RaUwaJ'lIn U. S. 1929, ICO. years 1921-1928; Table t4. BtatlstiQ!l 
of RaUwayaln U. B. 1938. 7W'819»-38. 1939 8gures h'om ICO Statement No. M-22fJ. 

• From Table 29. BtatJsUt'I of Rallways In U. 8. Inll,lCO for yeam 1921-28; Table M, BtatfBtlcs of Bail
WBys1n U. s. llWJ, ICO for years 1929-1938 . 

• From Statement No. 16. StatfBUcs of RailwaJ'lIn U. S., ICC for yean 1921-1U38. 11139 flgures h'om 100 
Statement No. M-SOO. 

, 8aslo 81Uret! hum ICC Statements NOI. M-211 (08--A) for passenger traln-mUea: M-2IS (OS-B) for 
freight traln·mUes: Looomotive mUes for yard swltcbmg have been estimated on tbe basis of the per cent 
of the totallooomotlve mUes in 1938 In all bnmches of the service that was represented by the yard service 
looomotlV1lll. The 19S5 percentap rep~nted by yard service locomotive miles was applied to ~he IQ3Q 
data OD the B88wnPtioD that tbe relative portion 01 tha total woald nunalIl appro:dmately the same. 

"E""'BIT No. 2569" appears in text on p. 16640. 

"EXHIBIT No. 2570" appears in text on p. 16641. 

"EXHIBIT No. 2571" appears in text on p. 16646. 
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EXBlBIT No. 2572 

TIICBNOLOGY IN TBII BmLL BY8TBM WITH PARTICULAR RlDl'BBJIINCII TO 
EMPLOYM::BNT 

W. H. Harrison, Vice President, American Telephone and Telegraph Company, 
New York. April 17. 1940 

TABLE OF CONTENTS 

Purpose and Scope of Statement. 
Geoeral Considerations. 
OtganlmtloD of Bell SYlltem. 
Growth of the Business. 
Nature of Technolo,;lcaI OhaDRU. 

GeneraL 
8wtt'CbIDg Systems. 
Tra1lImlsSlon of Speech. 
Other Aapectl of 1'ecbnologllBl Changes. 

Technology aDd Employment. 
Enlarged Opportunity for Employment. 
Effect on Productlvity of Labor. 
The Dial Program. 
Other Employment Consldl'f8t10DI. 
1933 Period. 

Conclusion. 

This statement and exhibita were prepared foUowi~ the receipt of a letter dated 
Ja.nuary 24, 1940, from the Temporary National Economic Committee to the 
American Telephone and Telegraph Company inviting information on technology 
in the telephone industry. An attsehment to that letter defines teehno\ogy as 
follows: 

"While technology is often used to mean the machine process which 
increases productivity, it is here meant to describe that noticeable change or 
combination of cbanges in the techniques of management, trade, finance, 
production, processing. and distribution by which the productivity of labor is 
considerably increased." . 

This statement accordingly deals with the broad aspect of U;chnology as it may 
be encountered in the activities of the Bell System with partiCular reference to 
employment. 

At the outeet it may be well to outline briefly the need for and character of 
technology in the Bell System. 

The telephone business is a business based upon scientifio discovery and scien
tific invention. Technological progress in the physical instrumentalities of the 
business and in management methods has been continuously required to meet the 
ever-changing actual and potential needs of the nation for telephone service. 
Without the technological progress which has been achieved, it would have been 
impossible to provide telephone service of the present scope at any price. With
out this technological progress, it would have been impossible to furnish a tete-
phone service which is unequaled anywhere else in the world for scope, speed, 
accuracy, dependability and low coat. 

The record shows that the Bell System has been alert to foresee and anticipate 
the needs and opportunities for technological pro~ess. But more than that, it 
also has been the aim and policy to introduce into lis plant or practices those new 
technical developments which are clearly essential to progress, and to do this in 
such a way 88 to avoid or minimize an,Y possible adverse effects in the nature of 
economic W88te or human hardship. Broadly speaking, employees affected by 
improvements in apparatus or operating methods have not been laid off but have 
been retrained and reaB8igned. An exception has been the conversion of certain 
manual central offices to diaJ operation. Even in these instances, the separations 
from service consequent upon the conversion have been held to a minimum; and 
since the early 1930's it has been increasingly the practice to make lump-sum. 
termination payments to those individual employees for whom no work could be 
found, in order to help them over the interval before they secured new employ
ment if new employment was sought. 

The long term effects of technological progress upon the scope, quality and cost 
of telephone service without exception have been beneficial to all participants in 
the business-employees, investors, and customers-as well 88 to society as a 
whole. By overcoming, one after another, physical limitations upon the possi
bilities of telephone expansion, technology has increased the aggregate opportuni
ties for employment. Similarly, it has created new investment opportunities and 
has expanded the demand for capital goods. Technology has made for advances 
in wages, shorter hours, more highly skilled jobs and many other betterments in 
working conditiOns; and these betterments have been realized without the use of 
Hspeed_up" systems. 
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Technology in the Bell System has 1lot benefited on. group at the expense of 

any other group. Labor has received a practically oonstant proportion of the 
revenue dollar. While the proportion of the revenue dollar going to capital has 
tended to decline, investors have received regular reasonable returns (partly out 
of past earnings in years when current earnings have been insufficient). 

In the future, technology in the pursuance of Bell System policy will produce 
the same type of results BB in the past. There is & large potentiaJ market for 
more and more telephone service. The importance of developing this market is 
recognized. Technology will be a force in this. The resultant growth will in
crease employment. The need for new capital goods for plant additions and 
betterment. will be substantial and new capit&lmust be attracted to the busin .... 

ORGANIZATION 

In directing attention to the more specific aspect. of technology in the Bell 
System it will be helpful to first outline briefly the nature and scope of the organ
ization we are considering. 

The Bell System is a closely integrated group of telephone companies associated 
for the purpose of providing, in conjunction wi th several thousand independently 
owned companies, a single, unified telephone service in the United States. There 
are now close to 21,000,000 telephones in the United Ststes, of which nearly 
17,000,000 are in the Bell System. 

The Amerioan Telephone and Telegraph Company is the parent company, and 
there are twentYMfour principal telephone operating subsidiaries, each functioning 
within a given territory. 

In general, the operating companies provide telephone service and interconnect 
communities within their own territories. The American C,ompany, through its 
Long Lines Department, construots, maintains, and operates interMstate long dis
tance linea and other facilities by which the telephone lines of the operating com
panies, and of independent connecting companies, are united to provide nation
wide and world-wide service, and are linked with telephones on ships at sea. 

The American Company also performs certain fUDctions which can most effec
tively and economically be performed centrally and which are essential to the 
oontinuous improvement of telephone service and Its provision at the lowest coat 
to the public. Its headquarters staff furnishes the operatihg companies with 
engineering 88Bistance and operating advice, as well .8& assistance and advice in 
legal, acoounting, financial and other matters. Also it conducts for the System 
extensive research and development work in the Bell Telephone Laboratories. A 
subsidiary, the Western Electrio Company, serves 88 the manufacturer and pur-
chasing ogent for the System. 

GROWTH 

Before embarking on a consideration of the kaleidoscopic changes which have 
taken place in recent years in the art of communication, it will be helpful to 
retrace the road traveled by this comparatively young industry. 

Prior to the invention of the telephone in 1875, communioation other than by 
direot oonversation was for the most part confined to the interchange of written 
messages by the mails and tbe telegraph. The telephone made it possible for the 
first time to transmit the spoken word and thus opened up the whole range of 
preBent..-day voice oommunication which now knows no barriers of tim'e or di.&
ta.noe-world-wide telephony, radio broadcaating and all the related fields. 

That these possibilitIes were early reoognized is shown by the following excerpt 
from the Certifioate of Incorporation of the American Telephone and Telegraph 
Company, deted February 2t!, 1885. 

U And it is further declared and certified that the general route of the linea 
of this association, in addition to those hereinbefore described or designated, 
will connect one or more points in each and every city, town or place in the 
State of New York with ODe or more points in each and every other city, 
town or place in said State, and in each and every other of the United States •. 
and in Canada and Mexico, and each and every of said cities, towns and 
places is to be connected with each and every other city, town or place in 
said States and Countries, and also by cable and other appropriate means 
with the rest of the known world 88 may hereafter become necessary or 
desirable in conducting the business of this association." 
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This romantic picture was drawn when there W88 only the moat elementary 
knowledge of the art. The telephone had grown out of science and the founders 
of the industry foresaw the wilimitad pOBBibilitiea through further application 
of science, research and management. Today's telephone service affiJ'Dl8 the 
completeness of this early vision. 

The history of the Ben System is the story of an organisation serving the 
every-changing Deeds of society in a field where Dew frontiers of knowledge in 
the arts and sciences are constantly opening up. 

Some of the more significant aspects of the expansion of the business &re 
illustrated in the graphs opposita.1 

These graphs sug~ .. t the extent to which a single invention, continuously 
developed, has contnbuted to economic and social progress. It has made pOll
sible a service which. not only of itself has aided progresBr but has provided in
creaaed opportunities for labor and for capital. When It is realized that the 
graphs oover only the Bell Operating Companies and not the independent operat
ing companies, the manufacturing companIes or the telepbone operators employed 
in connection with private branch exchan~e and other services on the customer'. 
premises, the magnitude of this contributIon becomes even more striking. Fur
thermore, the very trends give strong hope of continued progress. 

To facilitate discussion, the graphs and references herein cover the American 
Company and its principal telephone Bubsidiaries, which comprise nearly 90 
per cent. of the employees and about 97 per cent. of the investment of the entire 
Bell organization. 

NATUBlII O~ 'l'IICBNOLOGICAL CHANGBS 

To consider the general matter of technology and the productivity nf ·!abor 
within the System in relation to employment, it is first necessary to review 
briefly some of the basic factors which control the trend of tachnological develop
ment. 

General.-To the layman, the operations of the telephone business may appear 
simple, seeing, 88 he does, only such things as the telephone instrument and poles 
and wires, but to one who has been able to look behind the scenes the complexity 
and evolutionary nature of the business become immediately apparent. In DO 
period has the business ever remained st&tio-and this is so today-controlled 
as it is by the changing and expanding needs of society and the continuous ad
vances in the fund of human knowledge. All the engineering arts and their under
lyin~ sciences are basio to its progress. All the complex facilities for the tran&
mission of speech and signaling and for the control or switching of channels of 
communicatlOD have had to be devised. New materials, alloys, and compounds 
have had to be invented or developed. Mathematics, physics and chemistry all 
underlie this work. Biolo~y and botany enter into the consideration of textiles 
and timber products used In telephone plant. Physiology and psychology enter 
into many aspects of the action of the vocal and auditory organs of the human 
body, so intimately associated with the use of the telephone. 

Technological advances are therefore basic. Equally essential to the sound 
conduct of the business are advances in administration, operation, finance and 
human relationships so necessary to the rendering of a public service. 

It will be clear from later discussion that the very nature of the business
growth, . constantly changing requirements, advances in knOWledge of the art, 
etc.-has brought about the evolutionary change in iDBtrumentalities, practices 
and procedures. Similarly it will be clear that each change is weighed carefully 
in relation to its possible effect on employment and any other considerations 
that may affect the men and women of the organization. 

With this background, a brief discussion of some of the technological changes 
in connection with the telephone business and the reasons leading thereto is 
appropriate. No attempt will be made to consider separately the research and 
development, operation or manufacturing aspects. Many phases of operations 
might be chosen but the two most basic will indicate the trend. One is the 
development of 8witching systems for interconnecting individual telephone CIJ.&oo 
tomers with one another; the other, the instrumentalities for the transmission of 
conversation. 

Switching SY8tmt8.-The earliest problem of interconnecting telephones grew 
out of the multiplicity of lines required for direct connections between BUb
scribel'R. With only two subscribers to be interconnected, simply one line would 
be. required; for direct connections for three subscribers. three linesj for five sub-

I BoWed .. "Blhlblt No. 2IIOU." _ mpra. p. JG6CO. 
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scribers, 10 lines; for 10 subscribers, 45 lines; for 100 subscribers, 4,960 lines; 
1,000 subscribers, nearly one-ball million lineai and so on to astronomical numbers. 
The principle is indicated di .. gramm .. tically below. 

............ , "'" ............ ....... 

LINES REQUIRED FOR DIRECT CONNECTIONS 
BETWEEN VARIOUS NUMBERS OF TELEPHONES 

10 Tn£PMONES 
4S UNES 

It was clear that this complexity bad to be met by means of a "switchboard" 
where all subscribers' lines terminated and where any two could be linked together 
by an operator. 

The only .. pp ...... tus .. v .. ilable .. t that time for this purpose was that employed 
in telegraph, messenger, and burglar alarm systems. While some of this, Buch as 
wire, insulators, batteries, annuncic.tors, etc., was found useful, the requirements 
of telephone service called for signaling and switching equipment different from 
that employed in any other branch of the electrical industry. This made it 
Decessary to develop an entirely new switching art. 

When the number of calls became too great for one operator to handle, the 
subscribers' terminals had to be duplicated or multiplied one or more times so that 
each of the operators oould reach all terminals for completing calls. This require
ment caused a large increase in the oentral office in the amount of equipment 
for each subscriber and greatly increased the complexity of the equipment and 
operating work. 

As the Dumber of subscribers in a oommunity became too great for a single 
central office, a seoond offioe just like the first had to be installed and means 
provided for connecting the two offices. This necessitated circuits called "trunks" 
between the two om.... Later on an additional switohboard of a new type called 
a liB" switchboard, for terminating these trunks in each office, was required. 
This meant extra operators in each office for completing the trunk calls. Each 
such call thus required the services of two operators. 
. Now, &8 the number of central offices grew, more interoonnecting problems arose 
similar to the original one of connecting individual subscribers. For example, to 
connect two central offices, two trunks or groups of trunks are required, one in 
eaoh direction: to connect four offices, 12 groups are required; for 10 offices, 90 
groUPSj for 100 officers, 9,900 groups, etc. In order to reduce the number of 
trunks another new. type of switchboard, known as a "tandem" board, had to be 
developed. How suoh a board made possible fewer trunks is illustrated below. 

, .... ,"-
TAHDOI AND o.u:r .............. ~ TANDOIlltUNK PLAN 
_ ..... 

to_ ......... ......... 

• ® 
COMPARISON OF DIRECT AND TANDEM ARRANGEMENTS 

FOR TRUNKING BETWEEN 10 CENTRAL 9FFICES 



17400 CONCENTRATION OF ECONOMIC POWER 

As the business grew, the increaae of tnmkiDg and the introduction of tandem 
switching further complicated the operating work. The operators had to know or 
be able to ascertain quickly the route to a large and increasing Dumber of oalled 
offices. With the introduction of the third operator (tandem operator) on some 
calls, the chances for delays and errors materially increased. 

It is a 10Dg step from the early Bwitchboards to the modern ones. As time went 
on wholly manual service became increasingly inadequate and more and more 
mechanical aids were necessary in order to give speedy, accurate and effective 
service. For example, at the start it was necessary for the subscriber to signal 
the operator by tumiDg a crank OD a magneto generator at his station, which 
action tripped a "drop" in front of the operator which she had to restore by hand 
after an8~ering the call. Later, a lamp was substituted which liJl:hted when the 
subscriber lifted his receiver to make a call and was extinguishea when he hung 
up his receiver. Many other arrangements of a machine character became 
necessary and desirable. Among these were automatic ringing of the subscriber'. 
bell and many forms of signa1ing. Thus! requirements of the service called for 
more and more automatic operation, altnough very few of these changes were 
visible to the public. 

It ...,.Iy became evident that the future demand for service would be such that 
switching systems and operating methods would continue to be more and more 
complex and it was clear that manual operation, even with such automatic 
features as could reasonably be introduced, would be leas and less suitable for 
handling the anticipated volumes of traffic, to say nothing of permitting improve-
menta in quality of service. As an indication of this problem, one has but to 
consider the situation in one of the large cities where hundreds of thousands of 
telephones are served from many central offices. Each subscriber in this net;.. 
work-and it must be borne in mind that there are many types of service: Busi
ness, residence, coin box, measured, flat rate, etc.-must be able to reach promptly 
every other subscriber and every other class of service. Furthermore, the neces
sity for reaching the extensive suburban areas as well as the vast number of cities! 
towns and rural communities throughout the country requires the handling 0 
thousands of suburban and long distance messages daily, each of which must be 
recorded, supervised and timed. One can readily appreciate the growing com .. 
pleJity of the operating work to meet this situation and the difficulty of main
ta.ining an accurate and efficient service through the medium of manual operating 
methods alone. From such practical realities 88 these, it was certain that manual 
switchboards, even with such automatic features 88 could be provided to assist 
the operator, could not continue indefinitely to meet adequately the local operating 
problems of the lsrger cities. 

It inevitably followed that switching equipment to complete certain types of 
connections entirely by mechanical means would ultimately be required. After 
exhaustive investigations and experiments, an automatic switchboard which met 
the exacting service conditions was developed and introduced for general use in" 
the early 1920's. Like the manual boards, these automatic boards contine to 
undergo change and improvement to better adapt them for the ever..expanding 
needs of the business. As an indication of this continuing evolution, a new dial 
switchboard known as~the "craBS-bar" was introduced in 193~. 

Traumiaaion oI8puch.-No matter how speedy and accurate the connection, 
service is unsatisfactory if the maze of wires, switchboards and other apparatus 
does not provide connections over which customers can talk and hear easily and 
without repetition or interruption. Thus, in addition to the problems of switch
ing, there are the problems of putting together and maintaining the various parts 
which go to make up the intricate and extensive telephone plant 80 that every oue 
of the millions of conneotions established .... h day will permit a sstiafactory taJk, 
no matter what the distance. 

In the early days the transmitters and receivers were, of course, relatively crude 
and inefficient. The lines were noisy and were affected by all manner of electrical 
disturbances. Connections were limited to distances of a few miles. To ~rmit 
the service to expand, ways had to be found to improve transmission. Early 
research in this field led to the development of such things as the metallic circuit, 
hard-drawn copper wire, and to improvements in the subscribem' instruments 
themselves. 

With the continued increase in the number of subscribers, especially in the larger 
cities, the amount of wire strung along the pole lines and across housetops began 
to be so great 88 to constitute a serious problem. For example, some of the open 
wire routes along the principal streets of the cities employed poles ranging up to 
90 feet in height which carried over 20 crossarms. These cumbersome structures 
with the IIIlI88 of wires carrion ......... highway. and roof tops where vulnersble to 
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fires and sleet storms. This is illustrated by the picture which shows the pole 
line and wire arrangements on lower Broadway at JohD Street, New York City, 
in 1890. 

Under these conditions, and looking ahead, more reliable and compact forms of 
line oonstruction became necessary. This led to the development of cables. The 
ea.rliest ones were far from satisfactory. As the single wire grounded method of 
transmission was employed, noise and crosstalk, that is, overhearing from one 
circuit to another, were troublesome. Also, the existing types of insulation re
sulted in the strength of the voice currents being reduced rapidly BB they pro .. ~ 
oeeded along the circuit. These conditions limited tbe length of cable to a few 
thousand feet and necessitated development of more effioient cables. This led 
to the use of paper insulation on the wires, which reduced the transmission losses, 
and to the provision of twisted pairs in the cables for metallic transmission. With 
more satisfactory cable circuits, the process of replacing open wires jn the larger 
cities proceeded rapidly. Longer and longer lengths of cable required still more 
efficient transmitters and receivers; this in turn necessitated continued develop
ment to bring about improvements in station apparatus. 

Along with the rap~d expansion within cities, there was a rising demand for 
service between cities. The first line between Boston and New York was com~ 
pleted in 1894 and there followed many extensions to more distant parts of the 
country. These lines, of the open wire type, were subject to the same hazards 
of sleet and fire as the city plant and eoon many had to be placed in cable. Due to 
the large transmission 10se&8 these first intercity cables were limited to tens rather 
than hundreds of miles. In the early 1900's, after intensive development work, 
a new means of improving the tnmsmission in cables became available, known 
as the loading coil This is an inductance which, when inserted in the cable pairs 
at periodic intervals, greatly reduces the transmission loss. With this new de
velopment, it was possible by 1913 to place the toll circuits in cable along the 
.... tern eeebeard from Boston to Wesbington, D. C. 

Even with large gauge conductors equipped with the best loading coils avall- . 
able, inter-city cables could not be extended as far &8 desired. Furthermore, even 
with the open wire plant, Denver was about the farthest point with which con
versations could be Buccessfully ca.rried on from New York City. To overcome 
these limitations, work was begun on the development of a telephone repeater, 
that is, an amplifier, that could be inserted at intervals along the route to over
come transmission losses. A repeater employing a vacuum tube was developed 
and applied to the New York-San Francisco route in 1914. 

These and other developments made it possible to meet the rapidly growing 
demands for long distance service, using modern-day inter-city cables which pro
vide within a single sheath several hundred telephone circuits and many telegraph 
and broadca.sting network oircuits. Looking ahead, it became evident that still 
other developments were necessary and efforts were directed to finding ways and 
means of superposing a number of speech channels on one or two pairs of wires. 
This resulted in the development of telephone carrier, one present-day example of 
which is the cable carrier system, which provides 12 telephone circuits on two pairs 
of wires by the use of special terminal equipment and intermediate amplifiers at 
many points along the line. Intensive research continues and still other forms 
of camer employing copper tubing are in the offing. 

It is only by means of many technological improvements such as those mentioned 
above that it has been possible to provide the satisfactory quality of transmission 
which has been so essential to extending the scope of the business. 

These examples of technological changes arising from many sources, some even 
wholly outaide the industry, could be multiplied many times. They are presented 
here simply to illustrate a fundamental oharacteristio of the business, namely, 
that one upon another, technological advances are essential to ita very life. And 
it is clear that progrees will only be through this prooess. 

01"'" A.puIB '" Ttch""z"giciJI Changu.-The beneficial long-term effects of 
technical progress are present in all phases of operations. Reference already has· 
been made to the relation of technology to growth, and to the continual improve
ments in speed, acouracy and dependability of service. 

The very nature of the telephone business (speedy, accurate inter-eonneotion 
of the constantly expanding millions of telephones throughout the nation, any 
one with any othe~no limitation as to distance or time) necessitates more and 
more intricate and complex physical instrumentalities. In this, technological 
a.dvances are essential to keep costs down. While it might be interesting, yet it 
would be futile, to speculate &8 to what the oost of present-day service might be 
under the state of the art Bay thirty, twenty, or, in some respeots, even ten years 
ago, for the simple reason that eervice of the preeent day BCOpe and quality could 

12ttOl--U-pt. aG-n 
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Dot be provided in the light of the art of other days. No one questioDs that 
technology hoa held costs doWD. It would be impossible to measure the degree. 
Costa under an outmoded art are themselves outmoded. 

The increase in Bell System plant investment which has accompanied technical 
progress is depicted on the graph opposite page 4 and indicates the magnitude of 
the demand for new capital investment which growth has entailed. But the 
demand for Dew capital goods is not limited to requirements for growth. Capital 
goods already embodied in physical plant wear out or become outmoded and must 
be repla.ced. Therefore, in its effect upon demand for new investment funds for 
growth and for new capital goods, teclmological progress in the telephone business 
has greatly increoaed the neede. 

Finally, what has been the effect of technology upon the human element in the 
telephone business--the opportunities, wages, and general. welfare of men and 
women? All of this is of vital concern to Bell System m.a.na.gementj and since the 
Committee has indicated a special interest in the subject, a somewhat extended 
treatment of it appealS in the following. 

TlIICBNOLOGT AND BKPLOYIIBHT 

The net result of technological development in the Bell System over the years 
is-

To create and enlarge opportunity for employment. 
To increase the productivity of labor. 
To make possible constantly higher wages, shorter hours, and better 

working conditioDS. 
Enlarged Opportunity for Employment.-Whether or not, as is sometimes said, 

mechanization and other technological changes reduce opportunities for employ~ 
ment in some industries, such changes in the telephone industry increase employ~ 
ment in the long run. Technological advance, of OOl1l'8e, often reduces the laOOr 
content of individual telephone operations. To attach undue importance to this 
would be to overlook the more fundamental consideration that such development 
overcomes the barriers limiting expansion and thereby opens up new and greater 
opportunities for employmt-nt. 

This result is demonstrated in the graphs opposite, showing the trends of em~ 
ployees and payroll.1 Naturally, these trends were interrupted by circumstances 
growing out of the depression. But, serious as is this setback, there is nothing to 
indicate that the long~term upward trend will not continue. This has already 
been resumed. 

Productivity oJ La'bor.-Efficiency, consistent with safe and wholesome working 
conditions, has been an objective of the Bell System from the beginning. On the 
whole, however, the continual improvements in instrumentalities and methods 
have been made to permit of extending the scope or improving the quality of the 
service and not primarily to increase labor productivity. 

Naturally, many new arrangements snd methods reduce the labor required 
for specific operations-the di.aJ. switchboard illustrates this. Furthermore, 
many changes introduced solely to improve ser'fice lessen the work involved in the 
operations concerned. For example, improved transmission between customer 
and operators reduces errors and repetition of orders and reports; this, in turn, 
reduces the effort required to complete a connection. Improvements in "Informa
tion" switchboards and the provision of more complete and simplified records for 
the use of operators who supply information regarding telephone numbers, changes, 
moves, etc., have made it possible to perform this service more promptly and 
completely and with less work-time per calL Another example is the creosote 
treatment of telephone poles, which lengthens the life of the poles and reduces the 
amount of work required. for inspection and replacement. 

Since, however, one of the fundamental poliCies of the Bell System, and one 
which boa been adhered to from the beginnfug, boa been to make every effort to 
provide security of employment, the introduction of technological changes has 
been undertaken in each case with the most careful consideration of the weHare 
of the employees involved. As changes occur in instrumentalities or methods. 
the employees affected. are generally absorbed. elsewhere in the busineea by 
retraining and reassignments, usually in the same lOcality. 

The technological change which may be said to reeult in actual 1008 of jobs is the 
introduction of the dial switchboard. For the most part, the operators released 
are those in manual central offices who were engaged for the period preceding the 
conversion of these offices to dial. These separations are 8cattered and their 

• Bnta'ed. .... Bshfbtt No. 1570". see mpnt. p. 1_1. 
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number is Dot large in relation to the operating force as a whole. They are offset, 
in part, by increased work for men. Except for the dial program, specific tech ... 
nological changes have rarely caused employ .... to lose their johe. 

Because of the general interest in the dial, there follows a disCUSBion of that 
subject at BOme length. . 

TM Dial Progrnm.-A fundamental of forward looking management is the 
careful timing of changes to permit of steady progreee with a minimum of f1uctu ... 
tiOD in employment, 88 well as in overall operating results, both for the short 
period and the long pull. The dial program W8B so planned. A large proportion 
of "he change was acoomplished during the period of expansion in the 20's when 
most of the employees displaced by the change could be aheorbed within the 
busineea and those who could not, found relatively little difficulty in locating jobs 
elsewhere. During the depression the rate of introduction of Dew dial offices was 
reduced to a minimum. On the whole, the introduction of the dial has proceeded 
at a moderate rather than a rapid pace. 

Large numbere of 0l:::tors are needed with the diaJ syetem. This is frequently 
not realized, perhaps use of the nature of the dial itself and its original desig
nation 88 Uautomatic". The dial system substitutes electromechanical proceseea 
for some, but not all, of the manual operations. In a dial area, operators are 
needed to 888iBt customers who dial incorrectly or who require other help. Manual 
or dial, there is equal need of operators for many special services-among them, 
interception of calls OD changed or discontinued numbeTs and supplying informa
tion about new telephones or telephone numbers in distant places. Also, large 
numbers of operators continue to be required for handling toll and long distance 
calls. The same is true of operators at private branch exchange boards, of whom 
there are about 88 many in the country 88 telephone company central office 
operators. On the whole, it is expected that the number of operators will increase, 
rather than decrease, with the growth of the businese. 

Conjeeture as to the number of operators that would be required today. whether 
more or less, had the dial BWitohboard not been introduced, is futile. The present
day scope, quality and price of telephone service would be impossible under 
all~maoual operation. The change to dial was inevitable for that reason alon&
the limitations of the manual switchboard. The dial system, like many of the 
other technological improvements discussed, overcomes these limitations and by 
making continued growth possible, increases employment opportunities in the 
aggregate over the long term. 

DiscUBBion of the effect of the dial on employment is not complete if confined 
to operators. While, on the one hand, the convenion of individual central officea 
to dial operation displaces operators at the time, on the other hand the day-to-day 
operation of the dial system. makes for more employment of men, 88 well 88 in the 
manufacturing, construction and installation aspects of the business. Moreover, 
under dial operation there is an increase in the complexity of equipment and 
pr&eti.... with the reeult that greater knowledge and skill are required of the 
employees, both men and women, with resultant higher wages. 

In dealing with the specifio problems involved in the readjustment of the 
operating force when individual central offices are changed to dial operation, 
management is oonst.antly endeavoring to avoid adverse reaction on the employees 
and takes the utmost care in planning and carrying out the necessary program in 
each case. Usually the replacement requires the oonatruction of a new building 
and the manufacture and installation of the necessary equipment. Plans for the 
conversion, therefore, must be under way some 2 to 3 years in advance of the 
actual change. The methods used are perhaps unique in some respects and a 
brief mention of the principal ones may be of interest. 

Aa a tint step, well in advance of the probable date of conversion, forecasts are 
made of force requirements up to and following the conversion. A thorough~ 
going survey is made of placement opportuniti .. for the operators likely to be 
alfected by the conversion. On the basis of these estimatee and of the praetieee 
outlined. below, a program is developed which coordinates all pertinent factors 80 
that the foroe will be of requisite si .. at all tim .. and the number of operators 
released. after the conversion will be held to a minimum. This program, of course, 
la modified from time to time as required by changing conditions. 

Usually. most of the employ ... on the peyroll at the time the dial program is 
started ~n be given 88Burance of continued. em.ployment; this is partly because 
the force progressively reduoea itself by normal resignations and partly because 
of the opportunities for ~ento. At the earliest poeoible date each member 
of the foroe is made thoroughly conversant with her prohable otaj>Ja after the 
oflioo changee to dial operation. 
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During a period extending from a few months to a year or more prior to the 
conversion, allloSBe8 from the forae are replaced with t~mpotan people who are 
engaged with the understanding that their employment is for the period up to 
the time of the conversion. These temporary em.ployeea are chiefly people who 
desire work for limited periods, BUch as persons taking a year out from Ichoo! or 
expecting to be married 800n, or ex-employees who are willing to return for a few 
weeks to a few months. Sometimes part of the force loases prior to oonvenion 
are replaced with employees borrowed from other central offices in the BIlID8 or 
other cities. Many other meaaures are employed to mjDjmi~ force requirements 
prior to the coDversion date and the number of employees to be releaaed after 
such date; an ODIIlple is the postponement of most of the vacations until after 
the conversion. Employees released are given regular vacation pay., and, since 
the early 1930'., generally lump sum separation allowances. 

Over a period following the conversion, the operating force is readjusted to the 
work requirements of the new buis. A large proportion is retained for aervioee 
which continue to be handled manually, such 88 customer assistance, information, 
toll and long distenee. Scheduled transfers and pootponed resignations take 
effect. Borrowed employees return to their home offices. Part or all of the 
temporary employees are released, some of whom go to positions which have 
previously been arranged for on private branch exchange switchboards. 

There are many other interesting aspects of the adjustment of the operating 
force in connection with dial conversions, but the foregoing gives some Picture of 
how this problem is handled with a minimum of unfavorable effect on the em
ploy .... 

Olher Employmllflt Conoidorali ..... -In addition to increasing employment 
opportunities, technological development benefits !abor in other waye. That 
!abor has shared in the fruits of technological develorment is demonstrated by 
the large and consistent proportion of the revenues 0 the business which js ex-
pended for wages and &88ocisted benefits. The wage rates themaelvOB have 
mereased greatly and today are higher than ever before, notwithstanding the 
considerable reduction in hours. 

The rise in the average weekly earnings of telephone employees is shown in one 
or the graphs opposite page 12. This rise is chiefly the result of increases in basic 
wage rates, but other factors have influenced the trend, such as greater length of 
.. moo and Increasing proportion of more highly skilled jobs. 

other advanOO8 which labor has gained with the progress of the butdn ... are 
longer vacations, increased number of holidays, greater security of employment, 
more liberal paymen'IiB during periods of sickness, more wholesome and safer COD
di~ons of work, and similar bettermenta. Important as is the Bell System 
Benefit and Pens!on Plan in furthering the eoonomio secud.,ty of the employee. 
I\Dd their dependents, It will su1lioe merely to mention that here. 

Finally, it may be pointed out that while technological development often 
decreases the number of employees required for individual operations, usuelly 
the changed operations reqwre greater knowledge and skill on the part of the 
~loy.... In other words, technology in the telephone busin ... bas the elre .. 
of 'up-grading" the workers with, of course, a corresponding favorable influence 
on the trend of wage rates. 

1955 Perioti.-The whole of the foregoing, discuBBing broadly the extent to which 
employment opportuinity and welfare of labor are dependent upon technological 
advances, deals with the general matter from the long-term viewpointc This iI 
in accord with the broad approach which the Committes has euggested. 

In the Committee's advance statement specific reference is made to the failure 
of substantial recovery sinoe 1933 to elimina .. unemployment. The following 
has to do with that reference. 

Broadly stoted and as indicated in the graph opposite page 4, recovery of 
revenues, of services (te1ephones-conversatioDs) and of total wages has been at 
about the same ratej in fact, services to customers (telephonea-conversatione) and 
wages to employees have increased somewhat more rapidly than have the rev&
DUes of the business. There is no nee", therefore, to refer further to these relatioD
shipe here. 

On the other hand, the number of employees has not increased &8 rapidly 88 
thOle other factors. To understand the reason for this, and alao tha reason for the 
relatively IP.'!"ter drop in employees and in l'ayroUs from the high of 1930 to the 
low point, It is neoeasary to outline the situation prior to 1930, and the situation 88 
It existed during the depression years. 

The telephone industry, while relatively stable, is none the I ... directly affected 
by the level of busin ... m general. Its activities fall into two broad divisioDII: 
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ODe, day-fio..day operations; the other, construction of plant to meet future needs. 
Construction is naturally less stable than operations. 

There can be no back log of un.6.lled ordel'8-telepbone connections between 
customers mUBt be completed promptly .. requested. Facilities mUBt be pro
vided in advance. Personnel must be engaged and trained in advance. 

Under this obli~tion of preparedness, and with the heavy demands for Bervi~e 
in the 1920 decade, a large construction program had to be ca.rried on to insure 
adequate physical facilities. In this penod, &nnu&J. gross additions rose from s' 
level of 200 million dollars to 600 million dollars per year j in all some 3.5 billion 
dollars of construction was completed as compared with one billion a decade 
earlier. The inveetment in plsnt rose from 1.2 billion at the beginning of 1920 
to 3.7 billions at the end of 1929. 

To assure preparedness in personnel, large numbers of new employees had to be 
engaged and trained, and in advance. Thousands of these were needed simply 
to maintain the existing force--during the 20's, for example, resignations aDd 
other normallossea amounted on the average each year to more than 40 per cent. 
of the force. The losses are shown in the graph below.1 These had to be replaced, 
and other thousands of new employees had to be engaged for the increased require
ments. By the end of 1929, there were about 90,000 employees with less than one 
year of service-25 per cent. of the total force. On the average, 40,000 em
ployees were engaged in the construction of plant necessary to care for current 
growth. 

The reeult of all these factors was that by the end of 1929 the Bell System 
personnel reached a total of 364,000. This was clearly an abnormal situation and 
not an appropriate yardstick with which to appraise subsequent developments. 

With the depression, and in 1930, came a sudden, sharp drop in demands for 
new facilities and a slowing up in telephone usage. To make the force situation 
more difficult, normal force losses decreased materially, incidental absences 
droPP.t:d, the experience and resulting skill -of the forces increased and operating 
conditions generally become easier. These changes at once produced a surplus of 
people and this situation became progressively more acute. 

As the work volume dropped, adjustments had to be made to bring the forces 
more in line. This was done in an orderly way and with the utmost regard for 
the welfare of the men and women. Construction was carried on for a period at 
existing levels but had to be curtailed as more and more telephones were discon
tinued and usage reduced. Intensive sales and other promotional activities 
were carried on. Thoueande of employ ... were retained by spreading the avail
able work and other thousa.nds by introducing productive Hmade" work. 

Despite all efforts, work requirements dropped steadily. There was simply 
not enough work to go around. Had the System. released all employees not 
actually needed, instead of spreading work and providing made work, there would 
have been more than 60,000 fewer employees at the bottom of the depressionj this 
condition prevailed in varying degree throughout the depression. 

The readjustments of the force took place gradually and over " period of 
years. For the most part the readjustments occurred by not making replacements 
of natural losses-resignations, deaths and retirements. Layoffs because of lack 
of work and dismissals because of unsatisfactory work actually averaged a lower 
percentage of the regular force during the depl'eRSion than during the previous 
10 years. This is shown by the preceding graph. Those affected were ehielly the 
short service employees, not the older people. 

Employees la.id off were given their regular vacation pay in advance and. in 
addition, it became increasingly the practice to pay lump sum allowances at the 
time of separation in order to assist them in theIr readjustments. 

In brief, 88 the situation existed at the time, all was done that soundly could be 
done to lessen the reaction. 

Here, then, 8tood the situation late in 1933 88 losses in telephones and shrink
age in usage and in revenues stopped. There was &ppreciable excess plant, the 
result of the 1088 of 2,600,000 telephones and the continuing of oonstruction in 
the interest of eml?loyment-there remained an excess in the force because of 
the desirable practIce of spreading of work-there were those on umade" work. 
The force 88 a whole had an experience factor theretofore never attained. In 
1933 the average length of service was 10 years; the 1928-1929 average was 5*. 
During this period there were no new technological changes which might have 
tended to aggravate the immediate unfavorable employment situation. 

With this greater experience--with plant margins beyond any that existed 
before-with little of the day-to-day aotivities of the organization assooiated 

I ICDterecl as flB:r.b1b1t No. 1Ii71,n .. mpra. p. 18848. 
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with the problems incident to growth-with inoidental force absence small, and 
with the continuing improvements.in maDagement procedures and practices-the 
effectiveness of the entire organization became progressively greater. 

Therefore, 88 the losses in telephones were regained, 88 usage became greater, 
and as the number of dial telephones increased, the added work was handled 
with relative), few additions to the force, particularly 88 during the early part of 
the ftpick-up' period there was less and less aprea.diDg of work, until the force 88 a 
whole worked full time--40 hours. ' 

Stated briefly, as the work load dropped the forces were not readjusted down
ward to the full extent of this--s.t the low point, 88 previously mentioned, there 
were some 60,000 employees over and above the actual requirements. These 
had to be gradually absorbed; and there was little new plant required. This 
explains why the increase in number of employees has not kept paoe with the 
increase in tele,Phones, usage and revenues. On the other hand, the number of 
employees has lDcreased over the past few years and, as growth continues and the 
telephone markets are further developed, it is expected that this upward trend 
will continue. More and more people will be required to meet additional con
struction needs and for day-ta-day operations. 

CONCL'O'SION 

In conclusion, it is clear that the provision of communication facilities adequate 
to care for the expanding and ever-changing social and business needs of the 
Dation can be met in no other way than through a close adherence to the established 
policy of prompt recognition, development and introduction of essential techno
logical changes making for cheaper and better plant as well as for more efficient 
administration and operation. . 

As to the effect of these changes on employment, the number of people now 
employed in the Bell System is certainly far greater than it would have been had 
the art remained static. Opportunities for employment have been enlarged. 
Higher wages have resulted, along with shorter hours and many other betterments 
in working conditions. 

The meeting of Bell System objectives of the best possible service of broadest 
scope at lowest cost consistent with fair return and just treatment of emp'loyees 
has been possible only as a result of taking full advantage of these technological 
advances. 
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E:mmIT No. 2573 
(Chart baged OD following statistlcal data appears iD &ut on p. UI665.) 
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Production, Employ_ and i .... m. Dietn1nded, B.U Sy.""', 191~19S8 

Dlvl· Operating: Revenues Production 

Year Pay dands Employ-
.. n.' and Unad- [AdJastad • Weight- Un· ment l 

In ...... • Justed • od' weighted I 

------
A. ven.ge amount tn base perlod:1 ........ • :M,499 -.... -----M~2- '-'--89:5- -----88:&' 281.580 

1919 •• ______ •• ______ ." ______ .... 54.' .... 74.5 19a). _______ • _____ ••• ____ ••• 73.. 57.6 .. .. 57.4 13.8 72.. 82.1 
1921 '. ____ • ____ • ________ ••• _ 7 ... 68.0 13.7 7U 711.1 ,... 711.' IVZI. _______________________ .... 78.8 81.2 .... 87.' 83.7 86." 1923. _______________________ 

92.7 .... .... 91.5 .... 93.4 .. .. 
1~. _______________________ 101.3 ".7 .... .... ".7 100.0 .... 1925 ________________________ 

108.0 111.8 110.7 108.6 108.0 108. • 104.1 1926. _______________________ 
113.4 120.8 122.8 13).4 113.1 Ui.S 108.8 1927 ________________________ n9.S 130.8 133.3 130.7 119.0 l~.li 10lt.7 

1928 .•••••.•.• __ . __ •• __ ._. __ 129. & 137.3 1 .... 139.0 I,... l28.. 118.7 
19211 .••• __ • ___ .•• __ . ________ 14.6. 2 IM.l U, ... 151.8 1 .... 14.0.1 lllO.' 1930._ ••• _._. ____ ... ________ ..... 179.0 167.5 185.8 13<.2 1 ... 115.3 
1931 .. ____ .......... __ . __ . __ 134..3 197.3 161.8 179.8 l28. 7 14.1.7 101.7 
1932. ___ .• __ . _ ... _. _____ . ___ U5.0 1 .... 14.1.7 179.4 115.4 133.3 .... 
1933 .•. _ .•• _. ____ •• _____ •• _. .... H10.8 130.0 168.8 107.2 12&.0 '88.2 1934.. _______ •••• __ • ________ • 103.2 193." 130.8 159.5 110.8 128." .... 1935 _______ •• _______________ 

107.& 189.2 138.0 168.' 113.9 133.4 M •• 1936 ________ ... __ •. _______ ._ 
• 11&.8 '188.3 • If,s. 6 '161.4 1:M.ll '143.7 • ... 1 1937 __ • ___ • __ • ______________ 
• 132. 2 '181. a • 1lI7.0 '163. IS 130.6 • 1&3.:iII I W. 9 1938 ________ •• _____________ 
• l38. 7 1179.8 '157.2 1170.9 131.0 '!M.a '113.0 

1 Employment series based OD aD employees and pay roll series OD salar,19s and~. Employees of 
Western Electric Oompany, Inc.l 61'8 Dot included. Based on ftgures from American. Telephone and Tele
graph Company, CompCroUa-". Annual Report 1936, Part 1. Bell System, Statement No. M. and tbe same 
for 1938 Statement No. foB. 

J DiVldenm~:d to the ~blie and interest 4ed.uetions. Figures for dividends from Federal Oommonl
cations 00 on, Spoo1allnvesti~tion, Docket No. I, &port on Amerktm TtJtphom and Tdtgro.pA 
Compeln" Corporate and FitJaftCial Hf,torr, Vol. I. p. log. Figures for Interest from Annual RepmC 0/ lAc 
Ammcma TdepAone aM Tdegrapl Cbmpeln, Cor 1'6Speetive years. 

I Federal Commo.oicatioDS Commission, Speelallnvestigation, cited. In footnote I, 
t UnadJust.ed index divided by Snyders index of the general price level. 
I Weighted average of exchange and toll messages of the Bell System as oompated. by the National Bureau 

of Economio R&s8arch and publlshed.ln its Bulletin No. &V. 
• Based OD average daDy conversations as reported 10 Federal OommnnicatioD9 Commission, Special 

Inv8Stilmtion, cited iD footnote J p. 11&. 
1 Dollars 10 thousands. 
• Oocasiooal employees and employeel!!l on leaves of absence in UC1!811 of one mOD,th wUbout pay not in

aluded beginning with 1933. 
• Tbe published ftguras for tbe Bell System for these years have been raised to IoclndeTbe Southern New 

Bngland Telephone Company and The Cincinna.ti ud Suburbu Bell Telepbone Company 10 order to 
make these years comparable with those for the earlier period.. Data Cor these oompanies were supplied by 
the Federal Commnoications Comm1ss101l, . 

UEXHIBIT No. 2574," introduced on p. 16678, is on file with the committee 

"EXHIBIT No. 2575," introduced on p. 16678, is on file with the committee 

CfEXHIBIT No. 2576," introduced on p. 16679, is on file with the committee 

UEXSIBIT No. 2577," introduced on p. 16,679, is on file with the committee 

"EXHIBIT No. 2578," introduoed on p. 16679, is on file with the committee 
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EXHIBIT No. 2579 
(Bubmltted b, the Natlohal Federation of Telephone Worken] 

(From .1Rb Annual RepoR olb J'edera1 CommanJoaUoQl OommIsIioD for ft5ca1 J8II' 8Il.dlDa June 10, I_J 

Se/ecled dGI4 ,/oowing !he dnelopfMfll th,ough !he 1Iear, 19t6 10 19118. incl ........ , 
CIa .. A te/ephons carrier, which ,eported lor !he 11_ 19S8 I 

y"" 
Number Investment ID D,=~OD 

Ratio of de- Oapltallq.. 01 Car- predatlou to 
rIan Teleph0D8 PIt. m_ ..... 

1928. __________ • ________________ _ 
1927 ________ • ______ ."._. ________ _ 
tInS. _______________ • ___________ _ 
Im. ___________________________ _ 
1930 ____________________________ _ 
1931. ___________________________ _ 
1~ __________________ • _________ _ 
1933 r ___________________________ _ 
1934. ___________________________ • 
1935. ___________________________ _ 
1936. ___________________________ _ 
1937 r ___________________________ _ 
1038 ____________________________ _ 

-t .. $2,973,932.711 .,1, t81, 8lIO al." 
1 .. a. 215, 271, 763 Ul,6J4.W 111.43 
142 8, 481, 2l3. 250 674.771,230 111.38 
139 8,862, 24l, 317 724, 413, 173 18. 7. 
\38 4. 217, no,0li2 702. .... .., 18.07 
109 f, 384, 958, 762 81f, 241, 83) 18.67 ., 4. 423, 865, 828 848,161,536 \0." Seebe1ow. .. 4. 433,lID7, 366 9211, '9S. 100 "'-.. .. f, -642, t14,118 I,007,7liO,873 ..... .. 4. tOO, 06B, 2'70 1, 102, ZUi, 896 ...n 
'Ill .......... 007 1, 187, 'W,9ft 011." 73 "674. 827, 628 1. 261, 070, 772 ..... 
73 .. 783, .... 0711 1, ale. 387, 616 lI'1." 

CapltaUtatloD 
1-----.,.-----1 Ratloofdebt 

Oapltaldoct tototal.Capl· 

19~IL. _______________ • ____ ._______________ $2, 683,283,860 
Im ____ 0 ______________________________ .__ 2, 863. 966, 791 
t92!L _________________ .___________________ 8, 181, 106,82t 
19'J9_:.____________________________________ a. 33>, 379, 616 
1930______________________________________ 4. 0lI0, 10li, 63fo 

IG31______________________________________ "716, tr.I6, l2'1 1932______________________________________ "217,783, 773 
1933 1_____________________________________ t,2M, It&. 109 
1034______________________________________ 4. 273, 674.149 1933______________________________________ ,,273, 065. tM 
1936. _______________________________ ._____ ,,305,034.3211 
ID37 1 _______ • _______________________ ._____ "715, 062. 632 
1938______________________________________ '" 284" 7Q2, 921 

J'anded cl8bt 

"'''''1t1 D74. 694,896 
973 ......... 

l,l43,~703 
I, 09f, 811, 366 
1, 021, m. 053 

IIM, n4.t37 
1187,7f11,1108 
08t, 991, 828 

1, 013, 702, 5205 
971,773.400 
939. 852, 080 

1, 031, 667. 736 

Total Capital. l&IJ&at1oq. 
lsa .... 

$3, m, 519, 810 
3,83B, 661. 886 
4. IN, TTo. 8'12 
"t&3, 9'41), 318 
6, 1&1, 916, 889 ...... , ...... 
6, 2l2, tga, 210 
6."1, 943,1117 
a, 358, 5116, 972 
1,287.1167,9111 
6. 7111. 817, n& a. 21", 91" 712 
6, 31e, 3lIO, 1166 

h,'" 
"'.~ ..... 
23." ..... n.,. 
Ut.28 
Ut.OII 
18.84 
18.73 
U.17 ..... 
1&" , .... 

1 Inoludes, for the entire period, earrlen oonsolldated and merged luiPflor)'8U'l for which anDual report; 
data are available. Interoorporate duplications have not been exoluded. 

I In comparing data in thie table, considerations may be glveu to the mInor etrect of the revfs.l01IJ of tb. 
unUorm system of accou.ntl, lint revised _e, and the is.me of June 10, 1936, as amended, resulUng 10 car&alD 
ohangea.ln and rearrangaments of both the balanoe 8heot and the Jnoome statement. 

Nou.-Cra. A telephone Cllttlen are tboee oarrl8n havlDg averap aanuaJ operaUnc reveDuee uoeedlDa: 
$100,000. 
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ExmBrr No. 2580 

17409' 

[SnbmlHed by the National Federation of Telephone WortersJ 

(Ffom J'Uth Annual Report of the I'edaral eo:zu:mm1catiODS Commission ror flscal year ending lune 30, 1939) 

Sekcted data ./OOwing the deoeloplMnl through the year. 19H8 10 19S8, inclusiv., 0' 
Cla8. A telephoRB oomera which reported 'or the year 1988.1 

Year 

1938. ______________________________________ _ 
1927_. __________________________ ._. ____ • ___ _ 
19211- ______________________________________ _ 
1929 _______________________________________ _ 
1930 ___________ ." ____ 0 __ • __________________ _ 

1931. ________________________ • ___________ .". 
1932 __________ . _______________________ ." ___ . 
1933 1 ____________________________ A_A_AA. ___ _ 

11134.. ___________ . ____________ •• ____________ • 
1935.____ _______ _ _ _ ____________ • _________ ._ 
1'138 ____________ . _. ________________________ _ 
1937 t ______________________________________ _ 
HISS _______________________________________ _ 

1920 ____________________________________ . __ _ 
1927 _______________________________________ . 
1928 _______________________________________ _ 
1929 _______________________________________ _ 
1930 _______________________________________ _ 
1931 _______________________________________ _ 
1932 _______________________________________ _ 
1933 1 ______________________________________ _ 
1934 _______________________________________ _ 
1~ _______________________________________ _ 
1936 _______________________________________ _ 
1037 t ______________________________________ _ 
1938 _______________________________________ _ 

TotalSn1'nlus Interea1; OD DI-rldends O ....... tID. 
-r Funded Debt Declared --

PM. &:W. 547 
477,611,166 
M&. 406, 259 
631.643,628 
838. 094, 29li 
039, 376, 809 
MD, 495, 032 
622, 941,892 
459, 005, 730 
411,901,270 
386, "50. 880 
389, 869, 290 
362, 922. 311 

0 .... _ 

Revenue! 

SS79,603. IM 
948., :m, 721 

1,032.113,117 
1,132, 132, 100 
1,166, "7,:US 
1,136, 464, 163 
1,010,613,593 

932. 787, 485 
944, 172, 683 
990. 630, 50s 

1,075,902, 427 
1, 137, 279. 3iS 
1,139,737,165 

$49,010,892 
48.8001,397 
48. 916,100 
52,Ml,1tKI 
57,212, 814 
Mo 231.013 
50,229,270 
49,608. 524 
49,340,883 
49,603,662 
47,259,881 
38, 316,. 940 
38, 933,819 

$189,752, 127 
211,056,375 
234, 303, 419 
258, 312, 149 
293,M7,58fi 
333,644,883 
336,. OIlS. 596 Bee bolow, 
321, 59&. 698 
308, 510, 650 
Slot, 308, 414 :ue. 625, 791 
350, 963, 890 
338, 17&. 841 

Operating Opemtlng Net Income 
Expense Ratio % 

$589 ..... ". 
637,159,692 
690, 998, HJi 
768,002, 199 
803, 837,13; 
768, 117, 829 
889, 716, 938 
666, 427,361 
665. 188, 994 
102, QVI, 043 
721,614,663 
773. .... 020 ......... ". 

87.00 
67.:11l .. ... 
87.83 ..... 
67." ..... 
n ... 
10,46 
70.46 
67." ..... 
"'78 

$247, 3n, 0Im 
314,201,883 
308, 616, 9li6 
846,388,980 
341,128. (M6 
347,649, gI)8 
289, 020, 367 
2M, 746,812 
261, asa. 681 
278. 212, 728 
362, 403, 616' 
363, 582, 7eO 
323. 489, ta7 

I IncludeS, for the entire period. carrllll'!ll coDJOUdated and merged In Drlor years tor which annual report 
data are a.vallable. Intermrporate duplications have not been excludoo.. 

I In comparing da.ta 10 this table. oonslde.ratiODS may be gIven to the minor effect of the revlalons of the 
uniform system of accounts, Orst revised laaue, and the Issue of June 19, 1931i, &lI amende4, resulting 10 OBl'taln 
cbange.s In and nmrangements of both the balance sbeet and the locome statement. 

NOTJ:.-01aaI A telephone carriers are those carrien having average annual operatln&' revenuel ezceedbJl 
1100,000, 
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EXHIBIT No. 2581 

(Submitted by the NatioDall'ederatioD or Telephone Workon) 

(J'rom FUtb Annual Report oC tba FEDERAL COMMUNICATIONS COMMISSION tor tbe fiscal 
year ending lune 80th 1939) 

S.leckd data .howing the meZap"..nt through the 1Iears 19!8 to 19S8. inclusive. a, 
ClaI. A telephone carrier. which reported for tM year 19S8 1 

Average num her of callII 
Total Total Originated per Month Number 

y.., Mu.. 0/ Tele· Employ- Total 
Wire' phones .... t CompensatIon 

Loa>l Toll close yr. 

1931-___ 0 _0 __ '._o ___ •• _ 54.438.139 14. 371, V22 2, 018, 708, 881 76, 238, 937 322,526 

J 
1927 ______ 0 _0 "._, ______ M, 414, SOl 16. Un,034 2, 073, 997, 8IM 82,839,163 827,839 

L~ 
1928 _________________ .0 65, 825, 733 16,03&,598 2, 191,999.849 90,666, 28f .... 008 1929 _. _____ • ________ •• 73, GliO, 705 16,988,600 2, aM, 693, 215 9&, 632, 631 387. OZ! 
1980 •• ______ ._0_' _._0 __ 80,523,201 17,088,841 2, 3&6, 187, 683 88,967,21t! 346, 312 1931 .• ______ . ___ • ______ .......... 16,791,784 2, 312, 063, 095 82,O'1O,71i2 314., 771 1932. ____ . _____________ 

86,868.108 14,m,602 2, 163, 674, 876 66,983,473 ....... 1933
1 

_________________ 
82,202,832 1.(,293,261 I, 9116, 1103, 490 60,268,139 267,129 1934 ___________________ 
82, cm, 616 14,618, 023 2, 047, M6, 412 62,421,097 267,674 386, 755,421 lQ3;S ___________________ 
82, 427, 109 15,111,866 2, 136, 383, 682 64.749,630 26«,873 401,849,306 1936. __________________ 
83,188,628 16,037,622 2, 200, 1169, 404 72, 016,1.28 280 .... 433, 066, 028 

1937 1 ___ ---------- ---- &5, 455, 726 16,981,706 2, 429, 225, 217 73,W7,702 .... 821 488, 423, 628 1938 ___________________ 
1fT, SiUi, 243 17,431,363 2, 483, 731, 92'J 72, 867, M7 .... "" !CU,MK. 762 

, Includes, tor the entire period. csrrfers cowolldated and merged in Drlor years tor whloh annual report 
data are avaDRble. Intarcorporate duplications have not been exc1udOO.. -

I In comparing data in tbIs table, eowlderatIooa may be given to the minor etreet ot the revisions 01 the 
uniform system of accounts, flrst revised 1a9Up.. and the Issue of lune 19. 1935, as amended, resulting in certain 
changes in and rearrangements of both the balanoo sheet and the income statement. 

I The decrease re1leoted in datsshoWD for the year 1933 Is dll8 malnly to the feet that prior to that f8lI' tbe 
total of wire jointly owned with other companies was lDcluded, whereas lrom 1933 on only the reaporuieDt'a 
portion of jomtly owned wire was included • 

• Data not reported. 
No'I!B.-Olass A telephone carriers are those carriers having averap annual operating revenues uceedlna: 

$100,000, 

EXBlBIT 2582 

(Submitted by the National FedoratioD of TelepbObe Worketa] 

RELATIVlC ACTIVITY 01' WESTERN ELBCTRIC COMPANy'S PLANTS 

The following table shows the relative activity of Western's plants during the 
period 1927-1935, measured by the number of hours of labor employed in produc
tion, and the manufacturing expense or overhead incurred by Western for each 
such hour: ~ 

Direct labor hours 

Year 

1927. _________ ---- --. ----- --. ____ •• _~. _____________ _ 
1928. _________________________ • - . ________ . _________ _ 
A w. 1m-I928 _____________________________________ _ 
1929 ____________________ · _____________________ . ____ _ 
1930 ___ . ___________________________________________ _ 
1931. ______________________________________________ _ 
1932 _______________________________________________ _ 
1933 __________ ~_ - ------- - -- - ---- - - - - _______________ _ U.34 _______________________________________________ _ 
1836.. ______ •• ___ • _________________________________ _ 

Total Hours 

85,849,(0) 
41,824,000 
38, 83(1, 000 
78,~,OOO 
113, 579, 000 
36. 939,000 
16, 17Z,OOO 
...... 000 

11.'7',000 
I~""OOO 

Relation to 
Average of 

Nonnal 
Yn.192'1-" .. 

··----ioo:ii
"'.1 
163.7 
".1 
41.6 .... .... .... 

Manutacturln&' E%p8DS18 

ToW 

$38, 83&,000 
43, U3, 000 
39,r75,OOO 
89, (191, 000 
65, 813,000 
110, 987, 000 
81,862, 000 
21,680,000 
22,8401,000 
... .... 000 

Per Dlreet 
Hour Lebor 

St{13 
1.03 
I." 
.SO 

1.03 
1." 1." 
UO 
L .. 
1." 
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EXIlIBIT No.2583 

(Submitted by the National Federation of. Telephone Workers] 

17411 

BeU Sy.tem-I nde~ of oulpul per employ .. and employe. man-hour I 

Employee Employee 
Man-hour Year EmpJo"'ee Employee 

is Man-hour 

1982 _______________ • _____ _ 
1933 _______ • ______ • ______ _ 
1984 __ • __ • _. _____________ _ 

100.0 
102. 2 
106.11 

100.0 
109.8 
110.7 

t93IL _____________________ _ 
1938. ______________ ". ____ _ 
1937 __________________ • __ _ 

111,9 
111.8 
116.9 

116.6 
121.0 
!Ut. 0 

I From Workll Progress Administration National Rcwaroh Project. Produdicm EmptOffMftt aM: Pro
dudlDit, 1ft 61 MfJ'fIu/adurinf lJUlUllritl. Part ID: Append,", (Repon No. 8-1, Part Three. PhUadelphla, 
P8DJl5yivanIa, 193G) p. 100. 

EXHIBIT No. 2584 

IBubmUted by the National Federation of Telephone Workers) 

Progreaa of dialization in Bell 811.tem I 

Year 

1920 _________________________ _ 
1921. _ • ______________________ _ 
1922 _________________________ _ 
1923 _________________________ _ 
1924 _______ ~ _________________ _ 
1926 •• ___________ • ___________ _ 
1926 ___________________ • _____ _ 

Percentage distribu
tion ofBeU 
Telephones 

Manual 

"" . '" .... .... 
91.4 
87 .• .... 

Dial 

1.9 1927 ______ ._. ______ • ___ • _____ _ 
2. 7 1928 _________________________ _ 
8. B 1929 _________________________ _ 
15.15 1930 _________________________ _ 
8. 6 193L ________________________ _ 

12... 1932 _________________________ _ 
16." 19&11i _________________________ _ 

Percentage distribu
tiODof BeU 
Telephones 

Manual Dial 

81." 
78.3 
701.0 .... 
82.. 
157.15 .. 

lB •• 
21.7 .... 
31.7 
37.' .... .. 

1 From Works Progress Admtnlstratton National Research ProJect Production Employment and Pro
ductivity In 159 Manufacturing Industries, Part m. Appendius (RePOrt No. 8-1. Part Three. Pblla
delpbla. Pa. Ma,. IQ, page UIO.) 

EXHmlT No. 2585 

(Suhmltted bl' the National Federation of Telepbone Workers) 

Production, employment and producl.ivity IUmmart/ inde:ul for the telephona ifldtutrt/ 
(B.U Sy.tem)-Qperatoro: 1919-1937 I 

111n9-100J 

Year Prod ... Number or Output per Year pn>d ... Number or Output per 
tIou Oparatol'lll o_tor "on 

0 __ 
Operator 

19t9 __________ 41Ut .... 70.8 1929 _______ 
100.0 100.0 100.0 

192)._ ._ ••••• _ .... 76.6 .... 193tL ______ :~ D7.' ".1 109.8 
1921 .•. 151.7 73.' 70.' 1931.. ________ .... 811 •• 116.8 
1922 •... ::::== 157.1 78 •• n.. 1932. _________ 85 .• 71.7 118.15 1923 __________ .... .... 74.2 

1933 __________ 77.' 82.. 1"'.0 19201 _________ • 88.. 86.. 78.6 
193. __________ .... 61,9 129.2 1921l. _______ . _ 701.15 9U 811 •• 19315 _________ • 83.' 00. , 137.2 19:26 ___ • ___ • __ 81.1 .... 87.0 1938 ________ ._ 00 .• ... , 142.1 1927. _________ .... .... 02., 1937 ... ________ .U .... 138 .• 1928 __ • _______ ... .. .. 07.6 

I From Works Pro,rcss Administration National Rf\SeIU'cll Project Prod'udion Emplormmt cmd Produe-&it. in 69 Manu/adurl", If.,J",," •• Part nl: Appmdizu (Report No. S-I. Part Three, Philadelphia. PL. 
193tI) p. lea. 
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ExmaIT No. 2586 
1_~"'N __ "_w"-l 

Produdion, .... p/oytnenl and output ".. .... ploy .... ", ...... '11 indeuo for u.. I<lepltottc 
ind..."" (&11 Syll<m)-A/I .".ploy_: 191fH17 I 

You Prod ... Employ- Ontpot per You Prod ... EmJllor'- ~ .. 
Uou ..... Employee .... ..... Bm ...... 

uno. ________ . .... .,., "'-, 1 _________ ..... ..... ,.U 1D) _________ .... .... 7U 
111::1) _________ 

17.' 17 .• ,00. • lD21 _________ 
'LT .... 81.7 

tmL _________ .... .... 108.1 Ht22---______ 57.' 57 •• .... 1932.... _____ ._ .... 78.8 107.0 192L.. _______ .... 74.' .... UBI ________ ._ 77.' 706 no-I tnI...-_____ 68.. 71.' .... 193L ________ "'-. "' .. 111.8 
li2lL __ 74.5 IL2 01.7 UJ35 _________ .... .... 120.7 193L ________ 81., .... .... 11136 _______ ... 7U 127.' IV27 _________ .... .... .... lJI3'1 ________ ... , "". ...., 1928 __________ .... IL6 lOL. 

"Exmans Nos. 2587 to 2604" appear in Be&rinf!B, Part 28, appendix, pp. 
15634-15641 

ExmBIT No. 2605 
ISabmltt.ed by the United BIed:rlcaI. RadIo. IIIld Maehloe Wcri:en 01 Amtrtc:sl 

STATBIIENT 01' IAJIES B. CABBY, GBNBBAL PIlBSIDBN'l', UlIlTBD BLBCTBIc..u.., 
RADIO AND IIACBDOI WOBXBBS 01' AIlBlUCA 1 

ID 1937, according to the U. S. Census, the electrical Dl8Dufaeturing indust;ry 
(not including radio, refrigeraton. and other major appliance) WlI8 the 5th largeat 
on the basis of Dumber of employees; 6th Iarg(S on the basis of value produced; 
and 3nI largeat on the basis of ''value added by manof_ure." 

In addition to its being one of the largeat industri .... it haa been growing more 
ra.pidly than induotry generally in the United Statea eince 1899. This is true on 
the basis of either work"'" or amount of products. In 1899, the electrical industry 
rep ....... ted 0.9 percent of all the workers employed in manuf-..rlng

b
· in 1937, 

it rep ....... ted 3.7 percent. In 1899, .92 pe""",t of all the value added y manu-
f_ore W8I in the eleetrical induotry; and by 1937 this had risen to 4.05 percent. 
whicl1 thus ahOWB a relatively greater rise than employment. 

Bledrieal &: Radio lad..."" ... p""';" 0/ ToIal M",,"/aduri'ltfl 

1891 __ ._. _________________ _ 
11101... ____________________ _ 
UiI08. ________________________ _ 
lilL ______________________ "." 
Dd .• _______________________ A 

11121 ________________________ _ 
H1II... ____________________ _ 

Value No. of 
Added Worka:a 

.n 
L2I 
L38 
LOI .... .... .... 

. , lJ25 _________________________ _ 
L 21 1821 _________________________ _ 
Lot UI28 ______________________ _ 
L 8 IV31. ________________________ _ 
I. 5 1I113!'-_______________________ _ 
I... lQ3.5 _______________________ _ 
1.1 lU7 _________ • _______________ _ 

VaJne No. 01 
Add«I W .... 

.." .... .... .... 
2.'" 
Ln .... 

... ... ... ... ... ... 
1.7 

Of special aignifieanoe in any discusoion of teehnology is the unique position 
whicl1 the electrical manuf_uring induotry occupies in the total indUBtrial 
picture, for this induotry produoeo mucl1 ut the apparatua which, eopeeiaIJy in 
recent yeanI, haa brought about teehnological change in other indwrtriee. 

For e:mmple, in the last 5 census y"",,", aimoot 5150,000,000 worth ut control 
apparatus .......... produ~ .. ,.,..".,.... which",,", from 2.1 pereeDt of 

IltaHallItcIIcUe WIdI wrtUeD ID ID pencil; WOIds...adled tbroaIb .. ~ bJ .... C7Pe-
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total electrical production of 2.5 percent, and approximately $620,000,000 worth 
of motors; ~ which rose from 10.1 percent of the total production to .15.1 
percent. Of these two items, Ho is prssf1sl!J &Me '* ~ ~ the majority of the 
first; control apparatuSj and a sizable percentage of the second have gone to 
other industries, where they have,replaced more primitive apparatuB. " 

In addition to the control apparatus mentioned above, there is a separate 
industry classified by the census as "INSTRUMENTS AND ApPARATUS, Paons
SIONAL, SOIlllNTIPIC, COMMJl;BCIA.L AND INDUSTRIAL" which, according to "Indus
trial Instruments and Changing Technology" (WPA National Research Projeot, 
Report # Ml, October, 1938) is being more and more refined on electrical princi· 
pIes. This industry, between 1909 and 1929, increased its production almost 
~o-foldJ· and in the latter year sold $30,000,000 worth of produots to industrial 
concerns. it is pointed out, however, that whereas in 1919, for each t1l8li88:B:a 
8ell&Pe $1,000 invested in machinery only $3 was spent for control instruments; 
by 1935 ieP eMIt ti1l8nB8:BB 6eUMe M HIIaeftiBe.,. pa.ehasea, ~ 'W88 plH'eBaeeEl: 
that figure had reached $14.37 M _ "1'1'_ ..... 

The second important f.&e.te.p elettg: .t;ftia JiBe item in this connection is the fa.ct 
that direct controlling apparatus, such as tachometers, flow meters, etc., as opposed 
to strictly indicating and recording instruments, are becoming increasingly im
portant. Thue, in 1923, only 7.7 percent of all instruments produced were control 
instruments, but by 1935 oontrol instrnments repreeented 33~ percent of all new 
instrument sales. "These incre&flingly important industrial instruments repre
sent a type of equipment which is relatively inexpensive and serve to contribute 
substantially toward reducing costa of production and toward increasing effective 
capacity of equipment already in use, thus obviating the installation of neW 
machinery. As a safeguard against break-down, instruments serve to reduce the 
volume of repair work. Through securing uniformity of operation, they help' 
minimize the wear of machinery and extend its normal life. 

It must be remembered that, conversely, technological changes in other indus
tries brought about through produots developed in the electrical industry will in 
turn re.B.eot upon the production and employment in the electrical industry itself. 

Thus the Federal Power Commission reports, in "National Power Survey: 
Interim Report, Powers Series #1, 1935," that steam-power units installed in" 
central power stations in the period of 1931 to 1934 averaged over 30,000 kilowatts 
in capacity, as against approximately 15,000 kilowatts per unit in 1921 to 1925. 
"The original investment per unit of capacity is a great deal smaller for large 
dteam-electric generating stations than for small ones, ranging from $135 to $150 
per kilowatt for stations of a capacity of 2,000 kilowatts to $92 to $115 per kilowatt 
for stations of 200,000 kilowatts. The cost per unit of capacity in the case of 
boilers capable of producing 1 million pounds of steam per hour is less than one
half that of a boiler with one-tenth that capacity. 

"Likewise, in Diesel plants investment per unit of capacity varies inversely 
with the capacity, declining from $230 to $106 as the capacity increas .. from 100 
to 10,000 kilowatts." 1 

Cl Again, wherever large-capacity electric motors are required, similar eoonomies" 
in investment per unit of motor capacity are secured as the capaoity of the motors 
increases." I 

"Another outstanding development in the power industry h88 been the growing 
use of the 'topping' technique, whereby the exhaust steam from high-pressure, 
high-temperature turbines is utilized by being disoharged into the steam headers 
of lower-pressure units. In this way it is possible to inerease the capacity of 
existing stations from 40 to 90 percent without an increase in fuel requirements" 
and without corresponding additions to plant and equipment. Instead of replac
ing all of the obsolete units in the recovery years since 1933, replacement ot certain' 
key units was thus sufficient to seoure tho required modernization ot equipment 
and expansion of capaoity. 'Topping' units represented more than 16 peroent 
of the total turbine capacity installed. in the period from January 1936 to May 1937" 
in central stations using preaaures of 1,000 pounds and over and about 30 percent 
of all turbine capaoity installed using pressures above 400 pounds." I 

All the above have had. the effeot of lowering the amount of employment: and, 
produotion in the eleotrical. industry. 

The electrical industry, Cor all practical purposes, could be termed a conoen-
trated industry. Of 29 statee reported in the U. S. Ceneue, U5 percent of the' 

I "ElToots of Tuchnotoglcal ])evelopmenb upon Capital Formation"-Natlonal Rasearcb ProJoot, p. 11. 
I "ElTects of Technololl"lcal Developmonts Upon Capital FormatJou"-NBtional Research ProJoot, p. t. 
I "EReots of Teobnolostlcal Deve10pmentR Upon Capital Formatlon"-Natlonw Rosearoh ProJoot, p. 8. 
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total electrical products manufactured are produced in 12 ataUs. Of these 12, 
9 wBie& 8ft located north of the M88on~Dixon Line and east of the Misai88ippi 
River produce 87 percent of the total production. It could be pointed out fUrther 
that within these states there are rather decided concentrations in limited areas, 
such as Philadelphia and Pittsburgh, in the State of Pennsylvania. Further
more, the industry is concentrated from the standpoint of the importance of 
major companies; General Electric, Westinghouse, and Western Electric, for 
example, annuaJ1y produce between 25 te and 35 percent of the total production. 

In The Structure of the American Economy, the National Resources Committee 
reports that 44.4 percent of the total value of production in the electrical machinery 
apparatus and Bupplies industry was produced by the 4 largest producers. The 
tabulation which follows points out this fact to an even more startling degree, 
for whereas only 4 percent of the 1,400 pla.nts in the electrical industry had an 
annual production in 1037 of $5,000,000 or more (and it must be remembered 
that this 4 percent includes in many cases more than one plant of a given company, 
such as General ElectriC) this 4 percent employed 51.7 percent of all the wage 
earners, and produced 57.6 percent of the value of products. 

Ez.ctrical Industry 1987 Cla .. ified by Value Produced-Percentage 

Value Produced Num'" W ... Value of Value Produced Number Wago 01 Estab· or Estab· (1000) ll.sbments Eam ... Products (1000) JlahmenY Eamors 

---
TOTAL _______ 100.0 100.0 100.0 2&0-499.9. _ ••• __ ... _ .u ... 

--------- 600-999.9 _____ • _____ ••• 7.7 6-19.1L. _____ ••. ___ 13.' 0.' 0.' 1,000-2,499.0. __ ••••• ••• 101.6 2()-..4g.0 __ .• _ •. ____ ._ If •• 0.' 0.' 2,fiOO--f,999.0. ___ •• __ ••• 16.6 
tIO-09.0 ....... _.o ___ 14.1 0.' 0 .• 6,000 &: over. _______ '.0 61.1 
1~2t9.9 •• __ •••• _ •• 17.0 a.' ••• 

ValueGt 
Prod .. " 

•• •• • •• ••• . 67. 

o • • • • 
In the radio industry, 0 out of 162, or 5.6 percent of the plants, produced in 

excess of $5,000,000. They employed 47.5 percent of the wage earners and pro
duced 52.1 percent of the total production. 

Radio Indu8try 1987 CIas.ijied by Val ... Prod .... d--P.,._tag. 

Value Produced No. 01 W ... Value 01 ValueProduoed No. of W ... Estab- Estab-(000) _ ... Earners Products (000) _ ... Eamors 

TOTAL __ • ____ 100.0 100.0 '00.0 2&0-499.9 ••••••••••• 8.. ... 
600-999.9. __ •••• _ ••• 17.9 ... 

6-10.9 ... ____ M __ •• _. U 0. .. 0.. 1,000-2.499.11.. ••.• __ 13.0 13.8 
:ao-49.0.oo. _ •• ___ oo M 11.7 o.a 0.' 2,fiOO--f,990.9. ______ . 11.1 ... 0 
liO-W.9 ....... oo •• _. 10.6 0.0 0 .• 6,000 &: over ________ U 47.6 
lOD-JUg.U ........... .U I.' ••• • 

Value 0' 
Produ0&8 

I. 
7. 

.a ... 
• • o • 62,' 

Both of these facto~oncentratioD geo:graphically and concentration accord
ing to sile of plant--exert a strong influence on technological change in our in
dustry; the first, because it allows changes in technique rapidly to pervade the 
entire industry;' and the second, because the major companies are in a better 
position to spend money on research, and due to their large surpluses immediately 
to put into effect in their plant any practical results. The importanu of ,he latter 
is well stated in the following quotatiom: 

U Aside from the fact that the aVailability of larg~apacity equipment provided 
the technological ba.sis for the tendency toward a concentration of production in 
fewer and larger plants, the trend toward large .... capacity unite was accompanied 
by decreases in equipment expenditures per unit of capacity. "l 

"While the transition to large equipment units means a smaller capital outlay 
per unit of capacity, it permits at the same time further economies in the utiliza
tion of the equipment. In many cues large-capacity eqUipment will, for instance, 
justify the use of refinements and of auxiliary devices which result in improved 
efficiency of operation. The advantages of large-capacity units are also often 
due to greater mechanical efficiency. Furthermore, the operation of large ma
chinery involves the use of a. considerably smaller amount of fuel and also of labor 

• "E~te of Teobnologlcal Deve!opmonta Upon Oapltal Formallon"-Natlonal Research ProJect, p. I. 
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per unit of capacity or of output than is called for in the operation of smaller 
equipment units. 

uln addition to those direct economies brought about by the introduction of 
large-capacity units, there are indirect ones, such as those uBociated with instal
lation costa per unit of capacity. Floor space required per unit of capacity is 
much smaller for larger than for smaller units. Saving in floor space clearly 
implies a smaller volume of plant construction to secure a given productive 
capacity. There are similar economies in transportation costs per unit of capacity 
as larger-capacity units are used. , 
. uThe obvious implication of the trend toward la.rger-capacity equipment is 
that during the recovery period after 1933-as idle plants were being put into 
operation and as old obsolete machinery was being replaced-considerably smaller 
capital outlays and less construction of equipment were required than in the middle 
twenties to secure the same or even an increased volume of output." I 

Regarding the second point mentioned above, the question of research in rela.
tionship to large companies, the report of the National Research Project, entitled, 
"Industrial Research and Changing Technology" points out that t~ electrical 
industry was one of the first to engage in large scale research. At the present 
time, the electrical industry is the fourth largest industrial group as to researoh, 
and accounts for. approximately 7 percent of the total industrial research employ
ment in the United States. 

Radio, another branch of our industry, at present accounts for approximately 
2.S percent of indus'b'ial research employment. 

Furthermore, between 1927 and 1938 research employment in the electrical 
industry has grown 58 percent, .while research employment in the radio industry 
has grown 1,600 percent. . . 

Regarding the concentration of research within these specific fields, the report 
states that 18 companies\ which represent 25 percent of all electrical companies 
oonducting research, emp oy 82 percent of the research workers. 

In radio, 5 companies, which represent 25 perceD' of those doing research, 
account for 83 percent of the research employment. 

Finally, among the 45 largest employers of research workers, there are 6 firms 
in the electrical and radio field as well as 2 others whose secondary production in 
the electrical apparatus division is very great. 

In relation to large plants, another factor is of great importance. These con
cerns have, for several years, been experimenting with job specifications, and this 
prOCBBS has perhaps been given wider acceptance in our field than in many other 
industries. In this manner they have been able to break down jobs into a num
ber of minor operations, and on the basis of classification of these minor operations 
the workers are hired and paid. Thus, instead of hiring a machinist, for example, 
who is unquestionably a skilled worker and receives much higher rates of pay, 
new workers are today hired as punch Pre8S operators, screw machine operators, 
etc. at considerably lower rates. This tendency has reached alarming propor
tions, for the ratio Me of skilled workers to the total labor force is continually 
dropping. In laM, dud many pre~iously skilled workers have today become by 
definition and in fact, semi-skilled workers. We estimate that today less than 
~ of the employees in our industry are in the skilled classifications. The following 
table will give some idea of the importance of these classifications: 

Skilled ________________________________________ 78,000 21 percent 
Senti-Skilled ___________________________________ 196,000 52percent 
Unskilled ______________________________________ 105,000 27 percent 

(These ol&8Bifications include the same occupations as those of the Bureau of 
Labor StatistiCllJ.) 

The productivity of American workers has been increasing steadily. If 1890 
were conaidered 100 percent, productivity per wage earner was between 151 
percent and 165 percent in 1927, according to Recent ECOf&()mic Change.. There 
is no reason to believe that since that time productivity has declined or haa even 
decelerated. 

Regarding one branoh of our industry, I:'roduction, Employment and Produc
tivity in 69 Manujacturi"ll Indmtri .. , Report # SI of the NationsJ Researoh 
Project, states that the output per man hour in the electrio lamp industry rose 
from 25.4 in 1920 to 108.2 in 1931, uoing 1929 as 100. 

Working only from 1929 to date, we have found the followin~ to be true of our 
industry. Taking 1937 &8 100 and considering the entire mdustry-that is, 
electrical machinery apparatus and supplies, radios and parts, refrigerators and 

• "H!reo' of Tecbnolodeal Developments Upon Oapltal Formation." NatIonal ReIearob ProJeot. p. 5. 
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other major appliances-we find that the units produced in 1929 were 108.5 
which dropped to 39.3 in 1932, and wae 74.5 in 1938 and 99.7 in 1939. Houro 
worked per week are now about 25 percent under 1929, and employment is 
approximately 16 percent under 1929. However, production per man js 10 
percent over 1929 and 18 percent higher than 1937. Production per man hour ia, 
at preeent, alm08t 36 percent hi$her than in 1929 and 19 peroent higher than in 
1937. The greateet gain made ID productivity was in the heavy section of the 
industry, that is, electrical machinery and apparatus, where produotion per man 
i8 now 23 percent above both 1929 and 1937, while productivity per man hour is 
about 32 percent above 1929 and 29 percent above 1937. 

In radio, productivity in 1938 was higher than in 1939, but in 1939 produetivity 
per maD is still almost 36 percent above 1937, and over 100 percent higher than 
in 1929. Practically the same is true of productivity per man hour. 
. In the appliances and miscellaneous field, productivity per man is 8lightly le88 
than it was in 1929, but is about 3 percent better than 1927, while productivity 
per man hour is 4 peroent better than 1927 and 28 percent better than 1929. 
(S ... Tables 1 to 5 following.) 
, Using a different method of computation, and considering only the census data 
of the electrical machinery, apparatus and supplies industry J we find the following: 
Productivity per man-hour, with 1929 being considered as 100, rose to 132.5 in 
1931. . There are various reasons for this, among which are the closing down of 
less efficient plants, the closing down of less efficient departments of plants, 
concentration of production in the most efficient units, laying off all but the most 
"capable" workers, intensification or speed-up of work, and the introduction of 
more mechanical pro .... ea. By 1933 productivity was back to 122.8 and dropped 
another 2 percent by 1935, and tben rose in 1937 to 122.7. We estimate that in 
1938 it had again risen to 125 and in 1939 reached a peak of 137.5. (See Table 6 
following.) 

TABLE I.-Value 0/ productiOB 
I ..... [In mDltona! 

Total 
Appll· ..... , ..... El ... Radio ...... 

1021 ... _._ •••••• ___ • ___ ._. ____________ ••• __ • ___ ._. ______________ _ 2,.8U; 
810 ... 

1.24,9 
•• 687 
'.0711 
~.,. 

&I' ... ... 
328 ... , .. .,. 
46 • 
UI 

., .... . .. 1932. __ •• _ •• __ • ___ ••• _________________________ • ________________ _ 
1933 ________________________ • _____________________________ " ____ _ 
1934 _______________________________________________ •• _________ •• 
1935 ___________________________ • _______________________________ _ 
193G _________________________________________ • _____ •• _. ________ _ 

. 1987 ___ "0 _______ -.- ______________________ • ___________ • _____ • ___ _ 
1938 __________________________________ •• _______________ • ______ ._ 
1939 ______________________________ •• ___________________________ _ 

I Inoln\lel the.products IJated in the toIlowiDg &able: 

..... 
~361 

... .. 
MS '22 ,.. 

'" '00 2)' 
1.7/0 818 ' .... m 
1,150 ID 
'.630 300 

1939 PRODUCTION AND EMPLOYMENT .OR ITEMIZED PRODUOTS 

Prodno- Employ......... 
wesbIDg _ ...•....... _ ....... _ .•.•• _ ••••••••..•..•.•••• _ ••••••• _...... 1fT 8 Clocks _________ • _____ . ___ . _________ . __ .•. ______________ .• ___ . ___________ .____ 12 ,. 
TorblDal.. _________ .________ ______ __ __ ___ ___ ______ _ ___ __ __ ___ _ _ __ __ _ __ ________ 18 ,. 
Tool.! _______________________________________ M ___ •• ________________ • __ _ _ _ _ _ _____ 7 1 

~~~~t::: :::::: ::: ::::::::: ::: ::::: ::::::::: ~::::::: ::::: :::::::::: 1~ r; 
i~~~i1:~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.I-_,=t:.7 I __ -,-=J 
AppUaD08I" WpU.n .... u: Snb Total _____________ ... ______ •• ___________ M. ______________ M ____ _ _ _______ _ _ fIZt 88 

ElectrloaL __ ~ _____ ~ _________________ • ______ . _.~ _~ ___________ ~ __ ~__ ____ _ ____ 1. 530 21 .. ' 

Radlo •• __ •••• _ •••••••••• ·_······_······_···········.· ••••••••••••••••••••• 1---=300=+_:-= 
Grand total _______ . ______ ~ ___ ...... _~ ____ • ___ • __ ~_.~ ______ • ____ .__________ 2" 367 • m 

I Dna to rounding out lndlv1duallteml. Grand Total OD Employment Is 0D8 (1) hllha'. 
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TaL .. 1.-Value of production-Continued 

EMPLOYMENT 

Ib- (ID Tb01lS8DdsJ 

1929 .••• _______________________________________________________ _ 
1932. __________________________________________________________ _ 
1(133. __________________________________________________________ _ 
1934 ___________________________________________________________ _ 
1936 .• ________________________________________________________ _ 
1936 ___________________________________________________________ _ 
1037 ___________________________________________________________ _ 
1938 ___ • _____ •• ______ • ________ • ___________ . ____________________ _ 
Ul3til-. _. __________________ •••• ____ • __ ••• __ ._ ... _ •••• _. __ • __ •• ___ _ 

Total 

402 
208 
221 
270 .. , 
33. ... ... 
338 

AppU. 
a .... 
e". 

73 
&2 as .. 
70 
81 .. 
76 .. 

Bloc
trioal 

270 
13' 131 ,., 
180 
208 
258 

'''' .,. 

17417 

Badlo· 

,. ., 
33 .. .. 
" .. .. 
SO 

TABLB 2.-Electric.al iMuatry--Production, Employ7Mm, Hour" Wages, Produ.c-
1i1li!1/ It Labar Coal 1989 and 19S8 10 1989 

pm-lOO! 

Year 

1929 .•• _____ • _________ • ______ •• __ • __ • _______ • __ ._ •• __ 
1932._. ___ • __ • ____________ • ______ • _____ • ____________ _ 
lm._ .. _. __ .... ________ .. __________________________ . 
1934 ________ • __ ._. _________________ • ______________ • __ 
19311. _______ •• ______ • _____ • __ • __ •• __ • _______________ _ 
1936 ••• ________ • _________ • __ •• __ • __ • ________________ _ 
1931 _______________ • ______ ._. __ • __ • __ • __ • _____ • _____ _ 
1938 ______________________________ • ___ • _________ • __ ._ 
1939 _______________________ A_WOO_Wo , ________ ..I ___ • ___ _ 

Total Production 

I------.-----IA~ 
Actual Units Bmplor' 
Dollar (Come' men' 
Value tedValue) 

114.0 
3 .• 

31.2 .... ..... 
84 .• 

100.0 
'La .... 

108. • .... .... .... 
70.' .... 

100.0 
7La 
".7 

100.3 
02.. .... 
67.' 
73 .• 
84 .• 

100.0 
72.. .... 

DERIVED INDEXES 

*'= Hours 
Worked 

123.8 .... .. .. .... OS., ,02.. 
100.0 
91.8 
".1 

Productivity Labor 

1929 _____ • ______ • ___ ._. _________ ._. ______________________ •• _. __ _ 
1932 _____________ • ____ • _________ •• __ • ___ • ________________ • _____ _ 
1933 ____ • _____________________________________ ... ____________ wo_ 

1934 ___ • __ • _____ • __ oO __ oO ______ oO _______________ •• _____________ _ 

1~ ______ • _ wo ______________ wo ___________ wo. _____ • _ •• _. ________ _ 

1938 __ • ______ ._. __ • __ • __ • _____ • __ • _________________________ • ___ • 
1937. ______ • _______________ • _______ •• __________________________ _ 
1938 __ • __________________ • ________________ • ____________________ _ 
1939 ____ •• ________ • ___ 0 ____ • ____________________ • _________ .. ___ _ 

1244Dl-41-pt. 80---'18 

' ______ , _____ 1 Cost Per 
1- $100 
Per Man Per Man 

Em- Hour 
ployed Worked 

108.. 
7 .. , 
8l. , 
82., .... 

110.0 
]00.0 
103.8 
118.0 

87.' 
87 .• .... 
92., .... 

107.15 
100.0 
113.8 
118.1 

Valne 
Pr0-

duced 

"" 121.' 
110. , ,.<.0 .... .... 
100.0 .... .... 

106.. 
77 .• 
7'_0 
77 .• .... .. .. 

100.0 
Dl.9 

100.6 

Unit or 
Produc~ 

107.8 
102.0 
".3 .... ... . aa, 

100.0 .... .. .. 
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TABLII 3.-Electrical machi...", and "'ppli .. 
[0.8. COD .... ! 

Year 

1920 ••• _____________________________________________ _ 
1932 __________________________________________ •• ___ _ 
1933 ________________________________________________ _ 
1934 ___ • ________ • ___________ • __________________ ._ • __ • 
1935 ________________________________________________ _ 
1938 ______________ • _____ • ___ • ______ • ________________ _ 
]g37 ________________ . __________ • ______ • ______ • ______ _ 
1938 ________________________________________________ _ 
1939 ________________________________________________ _ 

Total ProdncdoD I __ ~ ___ IA." ... 
Monthly 

'C'nltl Employ-Actual 
Dollar 
VaI .. 

11114 
29.7 
aLl .... ... , 
18.. 

100.0 
70.' 
94.7 

(Correo- meDt 
tedValue) 

110.8 .... 
<0 •• .... .... 
86.' 

100.0 
70.' .... 

111.0 .... 60.. 
63.0 .... 
19.' 

100.0 
71.1 
77.7 

DERIVED INDEXES 

A • .,... 
Weekly 
Hours 

W",ked 

IXl.& 
79.' 
84.0 
86.' .... 

101.6 
100.0 .... 
"'0 

Labor 
C ... 

You Per SUID 
Per Man Per Man Value 
Employed JI~ ProdllCGd 

101. S 
72.. 
70.6 
74.3 
SI. & 
".0 

100.0 
00 .• 

100.0 

Unttof 
Product 

------------1---------
193L •.. _. __________________ • __________ • _________ • _____________ _ 
1932 _________________________________ • ____________ • ___ •• ___ • ___ _ 
1933. _________ • __ • ____________ • ______ • _________ • __________ ._. __ _ 
lWoft. ___ ... ___ •• ____ .. _. _______________________________ • _______ _ 
193&._ •• _________ • _____ ••• ___________ ••• _____ •• ____ •• ______ • ___ _ 
1936 ________ •• __ • __ • ___ • __ ._ ... __ •.. _. ____ • ___________ • __ ..... _. 
1937 _________ • __ . _________ • ___ • _______ ..... _________________ • __ _ 
1938. __ •• _____ ......... ____________ • _____ . ______________ ._ .... __ 
1939 .. ____ • _____________ ... _____ .... _ .. _______________ ... ____ .,_ 

100.0 
M.7 "' .. 
84 •• 
93 .• 

108.6 
100.0 .... 
123.6 

.... .... 
".7 
08.' .... 

107.0 
100.0 
11&.0 
128.. 

101.8 
128.6 
10&.8 
... 7 ... , 
W •• 

100.0 "' .. 
82.0 

10"40 
107.7 .... 
87 •• "' .. 82.' 

100.0 .. .. 
"'.ft 

TA.BLE 4.-Radio-U. S. Cemua--Produclion, Employment, Hour., Wages, Pr .. 
dw:tivity cl: Labor Co.,19B9 and 19S1 '" 1989 

Y .... 

(1037=100) 

Total Produatlon 

Ac\uaI 
Dollar 
Value 

A ...... 
Monthly 
Employ-

mElnt 

Av""". 
Weekly 
Hours 

Worked 

A ...... 
Weekly 
W ... 

Per Man 
Units 
(Cor""' ... Value) 

----------1---1---1------
1920. __ . _____ ............ __ .................... ____ __ 
1932 •. _ ...•.•. ___ ._ •• _ .• _ .•.•.• _____ ••• __ ... _ ..•. _. __ 
1033 .. ___ ... _______ .. ___ .... __ .... __ . _____ ..... ___ ... 
1934_ ...... ____ .. __ .. __ • _________ . __ ._. _ ........... __ 
193&~_ ..... __ • __ .. __ ... __ . __ . _ .... ___ .. _. ____ .... __ •• 
1936. __ ...... __ .. _ ... __ • _______ ..... _ .... __ .... ____ __ 
1937 ___ .. _____ •• _______________ .. __ . __ ..... __ .. ___ .• _ 
J938_ ... ___ • ___ ....... _______ ......... ___ ..... _ .. _ ... 
1939 •• _ .••••••••••......... __ ..• __ ._ •... _ ._ ..•. _ ..•.• 

Year 

148.& .... 
«.0 
<11.0 n .• 

114.& 
100.0 
87.0 

108.0 

19'29 ____ . __ •.••..•.•.•• ___ •· .. ···_· __ •·· -.•.••.• __ •.. __ •.•• _ •••• 
1932 .... ____ •• __ .......... -....... --. -.... - -.... _ ........... ___ _ 
1933 .. __ ._._ •..•. __ •••... - .•.••• --•. , ...•.••.. - .•.•• _. _ •.....• __ 
19301 .. __ • __ •.. _ •.• _. -.•..•.•.••....• - •.• -... -- ....... _. -.•.•.. _. 
193& .... ____ .... __ .......... • .. · .... · .. • .. · .. ·•·• .............. . 
ID38 ... __ •. _ .•• __ •••••• ~ ____ ·· ."'- .-............ __ """" __ .• _ 
1W._. ___ ••••• ___ .• ____ •• _········ ___ ·······_···_·· ...... __ .•. _ 
1938. ___ ............... _.··· .. ·_ .. • ___ ·•· .. •··••••· ___ •· •••••••• 
1939 ______ ••• _____ ...... - ..••••• - .••••.•••••••.• ,.--........... _ 

.... 
36.1 
56.7 .... 
76.6 

103.8 
100.0 
86. a 

110.2 

113.& .... 
68.0 .... 
92.7 

105.0 
100.0 
81.0 
SUI 

Per Man Pti::ran 

Employed Worked 

.... 
83.' 
82.0 

"'." 82.7 .... 
100.0 
141.6 
1 .... 

.... .... 
81.6 
63.' 
83.7 .... 

100.0 
143.0 
111.0 

143.0 ..., 
100.4 
92.7 .... 

103.0 
100.0 
".1 

1W.S 

Labor 
C ... 

Per 1100 
Val .. 

"'od"'" 
7<7 

121.3 
133.0 
172.0 
117.0 
"'7 100.0 
73.0 
77.0 

.... 
".7 "'.1 "' .. 91.8 .... 

100.0 
101.3 
WU 

t'ott. 01 ,.... ... 
179.0 
111.0 
106.1 
J48.6 
110.6 .. .. 
100.0 
71.8 
7 ... 
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TABLII 5.-Applia_ and M .... Ua....",. Product.-ProductUm. Empl6ymmt. 

HouTI. Wag ... Productivity cfc Labor Co.t 19teli and 19S5 to 19S9 
(193'1=100) 

Year 
1---'--

u
-

IIl
- .. --iA: 

AetnBl (Cor- Employ-
Dollar rected meni; 
Value Value) 

1920. _________ • _________ • _________________________ ••• 89." 85.3 78.0 1932. _____________ ". ___ • ______ " __ .__ _________________ 41.0 f8. 8 
'U 1933. _______ • ______ • _____ ._ • ___________ • _____ ._______ t2. 7 !!il.2 trl.. 1934 ___________________________________ ._._. ____ .____ 67. 1 62. 8 
67.' 1935. ____ ... ". ____ • ____________________________ ._____ 70.8 18. 4 76.0 1936. _ .__ __ ________________________ _ _________________ 85.8 94.. 0 .... 1937 __ • ____ .________________________ _________________ 100.0 100.0 

100.0 1938. _________________ .______________________________ 7(1.0 79.0 81.8 
1939_________________________________________________ 92. 0 93. fI 91.0 

y..., 
Per Man Per Man 

eel Bo", 

102lL_. ________________________________________________________ _ 
1932 __ • _________________________________________________ • ______ ~ 
1933. __________________________________________________________ _ 
19M _________________________________________ • ________________ __ 
1935. ___ . ______________________________________________________ _ 
1936 ___________________________________________________________ _ 
1937 ___________________________________________________________ _ 
1938. _____ • ____________________________________________________ _ 
1930 __________ • ____ • ___________________________________________ _ 

Employ Worked 

109 •• 
87.' 
82.3 
93.2 

104.15 
,08., 
100.0 .... 
103.0 

.... 
101.fI "' .. 
''''-0 
109.2 ..... 
100.0 
106.0 

'0'" 

........ 
WoUI. 
Bours 

Worked 

.28.0 
".0 "' .. .... 
.~7 

102.0 
100.0 
91.8 .... 

Labo, 
Cost 

Per $100 
VaNe 

l'<oduced 

100.6 
.08.0 
111.3 .... 
VI.' ... , 

100.0 
VI.' 

100.0 

"Weekly 
Wag. 

Per Men 

---
115.6 
N .• 
70 .• 
81.2 
67.S .... 

100.0 .... 
100. lit 

Unit or 
Produet. 

107.0 
Ill.' 
93.0 
87.0 
".0 .... 

100.0 
117 •• .... , 

TABLl!l6.-Computolion of Productivity in the EkclricallndUltry on Baai< of Average 
V 01 ... Prod""ed per Worker 

.. B 0 D B F 0 B 

........ Boun Relat.lve Value of UIIl. IndeI of Produc- l'<od. Bows Worked VaI"" tlon Per Relative the Dollar M .. Produo-
Worked Per Week Produced M .. "'od .... at Whole- Bo", tlvtty 

Per Week 1923-100 Per Man HOllr tlou In- ... 001. E Per Man 
n.B. Nat. Ind. n.B. 001. 0 dexed to Burvey 0,,· Bo", 

E:C!r Cont. c.osu. Divided 1929-100 Cunen. <eoted by 1929-100 
Boanl byCol.B BUI. Col. p- 001.0 

------
192& _____ • ___________ ---------- VI •• $15910 71.1 10L3 106.6 106.8 101.1 1927 __ • __ .. ____ • _____ 

-------~-- .... " .. 11.' 102.1 104.1 106.1 100.15 1929. _____ • __________ ---------. .... .... 70.' 100.0 10lfl 106. fI 100.0 1931 ______ ........ ___ ... _----.. 7 •. 15 ..,. 74.2 100.1 138.0 146.8 132.6 1933 ___ ._ ... _. _____ ._ 33.' .... "'"' ".8 87.7 162.8 "'-0 122.S 193IL _______ • ________ ".8 7U .... 70 .• 100.9 12:;,0 127.0 12() ... IQ81 ______ ._. ________ .... 180,S .... 71 .• 110,8 116.7 120.8 .22.7 llil38 l ______ • _________ 
3<.. 71.7 • 6160 72.0 102. 8 .... , 131.8 125.0 lQ3{lI ________________ 17.7 78.. .... 71.' 109.11 13a.0 .... 0 131_ 5 

I BLS Bpllced. • VB BltImatee. I Based OD. Sales • 

On the basis of the above produotivity figures we C&D point out the following: 
1) The same amount of electrical machinery, etc., as waa produced in 1929 

can now be made with about 24 percent fewer workers. 
2) The 8&Dle amount of radios, etc., as was produced in 1929 can now be 

made with about 50 percent fewer workers. 
In addition-and perhaps more important-is the fact that if the number of 

hours worked per week were now raised to equal the work week prevailing in 1929: 
1) The eleotrical machinery branch of the industry oould produce an equal 

volume with" of the labor force. 
2) The radio branoh of the industry could produce an equal volume with 

about" of the Ie.bor foroe. 
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To put this data in still B different form, if the labor force of 1929 in our industry 
(machinery, apparatus, radio appliances, etc.) were now employed on a 35~hour 
week, the volume of production would be shout the same BB in 1929; and if the 
present work week were used, production would be approximately 10 percent 
greater than 1929. 

Should the argument be advanced that productivity figures based upon the 
unite produced are invalid due to price changes, the following points from the 
tables previously submitted should be worth noting. 

For the entire industry. the labor cost per $100 of value produced has dropped 
about 15 percent between 1929 and 1939. In the heavy branch of the industry. 
that is electrical machinery and apparatus, labor costs have dropped ahout 19 
percent. In radio the drop has been only about 2 percent &Dd in the appliances 
and miscellaneous products, the drop has been approximately .6 percent. 

This would indicate that whether we calculated productivity on the basis of 
units, or value produced, there has been an increase over the past 10 years in all 
lines. 

We must, furthermore, point out that whether we consider productivity on the 
bnsis of units or value, or whether we consider productivity per man or per man 
hour. wages have not kept up with productillily. Between 1929 and 1939 the 
average weekly wage for the entire industry has dropped approximately 5 percent, 
while the productivity figures, as mentioned above, have gone up. In the heavy 
branch of the industry wages dropped 2 percent; in radio they are s1ightly above 
1929. and in the appliances and miscellaneous field the drop has been over 15 
percent. 

Present technological trends are not so revolutionary atJ the introduction of 
steam or electricity. "These te.chnological changes are directed primarily at im
proving the existing technology ..• ".' In many cases there is no change in 
a macbine itself, but in the attachment of a controlling mechanism. In many 
cases it does not effcct the producing mechanism. at all but consists of an improved 
raw material. 

Technology affects the worker in many ways. By simplifying operations it 
reduces skills, allows time study norms to be easily established and results in 
lowered total employment, lower wages, and lose of skill. It also increases the 
relative proportion of women employed and affects to a great extent the age distri
bution of workers.7 

The concluding section of our report will cite specific instances in our industry 
which demonstrate all the above conclusions.' 

The following excerpts of reports sent to the National Office of the U. E. give & 
much better picture of technological changes in our"jndustry than several volumes 
of derived statistica. 

1. From a man who has worked for 5 years in an instrument shop in New York 
Citr,. 

, I have been employed as instrumen~&S8embler since September 1935. 
"About on~_year ago the following labor saving machines were installed: 

1) One Warner &: Swasey Turret Lathe #4. model 1933. reconditioned. to 
replace on Engine lathe. 

On operations at present performed, double output per man-hour) setting
up time included in the new working hours. This machine has capi
talized its cost after about" year of operation. 

2) One high speed 4-spindle drill pr ..... to replace one 3-spindle drill pr ... of 
leas power and speed. 

Output per msn-hour increased about 10 percent. 
3) One Pratt &: Whitney M-ilia Multiple Drill-press with 16 adjustable 

spindles, to perform jjg-drill work, formerly done on the 3-spiod.le 
drill-press. 

On operations at present performed (up to 8 spindles used simultaneously) 
output per man-hour increased on some parts AS much 88 I()"fold, due to 
less jigging and due to drilling all holes in one stroke; average increase 
on all operations now performed on this unit about 4 to 5-fold. 

-=-'::"=E= ... -C,,-.7,=Techno1oglcal Developments upou Capital J'ormatloD.", Worb ~ Admfnlstration, 
National Reaearch Project. 

'In September 1939 the Electrical Industry employed 16.8% more meu but 82.2% more women thaD tn 
September 1938. In Radio the 1uareuea wen 29.7% tor men and 60.1% tor women. (Women', Bureau., 
U. B. Dep't of Lahor) • 

• At the WestlngbOU!6 plant In Plttsbnrg the output of two departments WBS Increased 2U and 2U times, 
with DO increase in iabor foro&, tbru a rearrangement of maebln611 combined with Installation of some con· 
veyors. etc. (0. G. l'ohllllOnr "Plant Layout Cube! 10 on Motion Economy" FIICtor¥ N0ftGl&rIIftII _4 
M4Intmanct, Vol. W. No. S \M8l'. 19M), pp. 11+-6.) 
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4) One turret attachment for ODe of the two precision lathes, transforming 

the same for many purposes into a handscrew machine. 
Correct data not available due to Jay-.off of former operator, who worked 

without attachment. 
Inside of the last 3 months the following new tool machin ... were added: 

5) Two Hardinge Cataract Precision lath .. with turret attachments. 
Without turret attachment each unit about 10 percent more effective, due 

to quicker speed-change and easier set.-up performance. 
6) Two Ettco Emric Drill pr ...... specially adapted for holding precision 

tapping attachments. to perform tapping operations formerly done with 
ordinary tapping attachments OD a regular l--epindle or on a 3-spindle 
drill prees. 

Probably 20 percent more elfective. b .. id .. saving OD broken taps due to 
automatic clutch. 

7) Several single spindle drill p ....... mainly for use in the assembly depart,. 
ment, to cut down on unnecessary handling of material and assemblies. 

uTo keep the new machines working under full load, many jobs, formerly 
done under sub-contract by other concerns for the Corp., are now done in their 
own machine shop. Total OfJeJ"age increa8e DJ output per man-1umr of the whole 
m""hi ...... /wp depart_ ia about 60 p ....... /. 

Total Number of employees one year ago 75; of those in machine shop 30 
(40 percent). 

Total Number of employ .... at present 102; of those in maebine sbop 38 
(37 percent). 

and this smaller percentage of machinists doing work. formerly done on the 
outside, decreasing thereby the jobs on hand by the sub-contractor, and fully 
supplying an assembly department, which itself is working more efficiently due 
to mstallation of department-drill presses. arbor-presses, and various jigs and 
fixtures. (A new W&S Turret lathe #4-1939 recently installed not calculated.) 

"Production is mainly for U. S. Army and Navy (airplane, ship and subma
rine gauges). A reduction in the production-cost, even when eA.-pressed in a 
lower seHing price will not increase the ,demand by as much as one unit." 

2. Fll!e production, Brooklyn: 
"Previously it took 17 people and 17 operations to complete the making of a 

fuse. The company installed a machine" the Weiss machme, whereby 9 people 
DaD now complete the fuse." 

3. Metal fabrication. Brooklyn: 
"Bright acid dif: Process whereby metals are dipped- in a bright acid solution 

and the process 0 band polishing on a buff is e1imin.ated." 
4. From an electric plant in St. Louis: 
"My work for the past a years has been assembling oil burners. 
"When I began working here I could assemble, test, and inspect 5 burners in 

a 9 hour shift. Now I am able to carry 8 through the line in an 8* bour shift. 
"This has been aacomplished by a technical simplification of the parts used 

thereby cutting down the cost of !abor in the aasembly line and also cost of 
materials. Formerly where two units were used for pump and cut-off valve now 
only one is used, as the cut-off valve has been incorporated within the pump itself 
at a smaller cost than the making of two units, and at the same time elimmating 
work in the BSBembly line. 

"A number of other technical simplifications were made which cut down the 
work ol assembling. 

fI As a result this has out down my income 88 I now only work a little more than 
half the time I formerly worked. 

"When suoh changes take plaoe in industry the old men who have been dis
placed are kicked out and new unskilled men and sometimes women are brought 
In to run the maohines at reduced wages, as the new machines take the skill out 
of the work and thus the trade becomes nil." 

5. From an incandesoent lamp works in New Jersey: 
uIn reply to your letter cl January 30, 1940, I submit 80me facts. In and prior 

to 192!)-it required the work of 6 girls to make a production of 3,500 packed 
lamps of various types per day working 8" hours per day and receiviDg between 
$23 and $25 per week. Today it requires I ... than 6 girls to produce 15,000 per 
day in 8 hours. This is considered slow-we have new machines running 2,000 
per hour or 17,600 per day. So much for girls. By moving machinery closer 
together and the use of meohanit'& arms, oonveyor belts~ etc. it also helped reduce 
the amount of men needed to maintain these machines. ' 
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6. From ODe of the largest producers of electrical machinery: 
"My department, cODsisting of 48 employees. produces 20,000 double or 40,000 

einfle magnete per week, working ODe shift of 8 hours, 5 days per week. 
4 A new system of manufacturing magnets is now being introduced and within 

a few months the new Bet up will be complete. Under the new set up, production 
will be the same but the number of employees will be reduced by 12. The chief 
difference in the new set up is that the magnets will now be poured into moulds 
instead of formed, thus ehminating such operations 88 cutting the steel for the 
magnets, forming the steel, hardening (in the new set up hardening will be &c-
complished by the use of cobalt), aging, gap grinding, shoeing, single magnetizing 
and measuring. 

"Elimination of operations and the consequent reduction in the cost of pro~ 
duction was not the reason for installing the new set up. The new ttpe magnet 
is of a better grade and was already being produced by competitors.' 

7. The meter department of the same company: 
"l have been employed in the meter department as a drill press operator for 

the past 15 years. In 1939, 33 men were employed in the machining of cast iron 
frames for meters, 3 8-hour shifts, 11 men to a shift. The total man hours for 
one week was 1320, and 15,000 frames were produced. 

"In 1939 a machine known 88 the straight line machine was set up in the d&
partment. This machine is 60 ft. long, is composed of 75 tools, 18 jigs, 28 motors, 
3 hydraulic pumps, 8 safety switches, and will perform 37 operations. This 
machine eliminates suoh man operations 88 drilling, tapping, milling, profiling, 
counter borin~, and reaming. 

"The machme operAtes 2 shifts a day, with one operator n. shift, and the total 
production capacity is 240 frames per hour, or better than 19,000 per week for 
the 2 shifts, but due to occasional breakdowns the average production is 15,000 
per week, or the same production 88 that of 33 men. . 

"Two new jobs per shift have been created-mech&nics to service the machine, 
and repair in ease of breakdown. Thus, 6 men produce the same number of 
frames per week as did 33 in 1938, a reduction of 27 men, and the man hours 
have been cut from 1320 to 240 per week." 

8. From a lamp company in Ohio: 
"(A) Stem Machine-Used for making the ineides of standard electric light 

bulbs. The machine used in the past, produced 1600 stems per hour. The new 
machine will produce 2000 stems per hour, an increase of 400 per hour. 

"(B) Three or four years ago an automatic feeder was built for a machine doing 
a certain operation on radio tubes. Before the feeder was used, 4 girls were re
quired to serve one machine. After the feeder was put in operation, it required 
onlr, 1 girl to eerve 5 machines. 

t (C) 15 years ago the Glass Division used 8 bulb blowing machines, producing 
3500 bulbs per hour, and required the services of 50 girls per shift and 3 shifts 
per day,-150 girls for the 24 hre. Today 2 new machin ... make 360 bulbs per 
minute, or 21,600 bulbs per hour,. and use 100 girls for the 24 hours. 

"(D) New production methods and modern machinery has enabled the m8Dag~ 
ment to decrease the working force by 81 meIl-, and still produce more than at 
any time in the history of the company." 

9. From a large battery plant in New Jersey: 
If About 7 years ago there was a rolling mill iD operation at our plant. This 

mill employed about 30 men. The eompany inetalled a StickeJ MiU, with the 
result that they can now produce considerably more rolled metal and require 
onlv 4 men. 

,rIn the Iron Load Deparlment the elimination of 50 men was accomplished 
by the installation of more modem machinery. 

"There is a department known as the tCrane Department' which at one time 
contained twenty cranes. Eaoh Crane required an operator prior to the invention 
of the automatic crane which runs without anr human assistance. They now 
produoe about double the quantity with 10 0 these automatic cranes and no 
operators. . . . 

"In our plating department the Installation of contmual platlDg machines haa 
enabled the company to do away with about 75 men. 

"In 1938, with normal production, we had about 2000 people on the payroll. 
With peak production in 1937 we had only 937 people employed." 

10. -From a battery plant in Wisconsin: • 
"I have been working here for about 7 years, and in that tIme these are the 

changes that have been made. In the production of batteri .. there are lead plates 
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to be made and at the beginning 01 my employment tbe lead plates were made by 
hand, and now they are being made by a fast producing machine which is capable 
of turning out about 10,000 lead plates per 8-hour da.y, where when same plates 
were made by hand a man oould put out about 1500-2000 lead plates per 8 hour 
day. Lead parts are to be made by a machine, whereas now they are being made
by hand thereby taking off approximately 2 men per 8-hour shift. At the present 
time :there are about 8-10 men trimming lead parts, whereas when the Dew' 
machine will be in full running, these men will be taken ofl', 88 the new machine 
will produce lead parts that will not necessitate the trimming of the parts. A 
process of pasting of the lead parts were previously done by 6 men, now is produoed 
by a machine operated by 3 men. 

"In our Forming Room, work which was done previously by 5 men is now being 
done by 3 men on an 8 hOUT production basis. There are other operatioDs which 
the writer is not familiar with, but are being handled by the firm in the manner as 
the aforementioned operations." 

11. From a metal fabricating plant in New Jersey: 
uI have been working for over 6 years on power presses, stamping aluminum, 

and have never been laid oif, until this year. The reason for this is simply that 
before a man had to operate one machine, whereas now one man operates 3 or 4 
machines. I have every reason to believe that in the near future one man might 
have to operate more than 3 or 4. 

"Firstly, the company had installed hitch feeds, that is the hiteh leed leeds the 
stock into the die. Secondly, they began to install automatic stopSj that is if the 
machine jams, it will stop itself. Thirdly, as I was laid off they were contemplating 
the installment of electric eyes on the presses so that even if the stock came to an 
end, the machine would stop and a red light would fla.sh on. And finally, they have 
improved the dies in such a manner that whereas before each die had one oper
ation, now that same die does 4 operations, therefore, they can get much more work 
out with not quite half the number of men that they had previously." 

12. From another shop in St. Louis the following changes are reported: 

PUNCH SHOP MOTOR WORK 

Production per day w..-H D 1013-1237 stators (perf or notch); 8 min.-
12000 a day 

hoduction per day fIOu>-H D 1013-1237 stators (perf or notch); 2 min. 5 
aeconds-47200 a day 

Was-H fj 2023 ROtors ~rf ornotch);8* min.-13,6Il0 a day per man per 100) 
Now-H D 2023 Rotors rf or notch) 4* min.-21,600 a day per man per 100) 
Was-H D 1410-8577 tors (perf or notch); 7* min.-ll,200 a day 
Now-H D 1410-8577 Rotors (perf or notoh); 3* min.-28,OOO a day 

SMALL MOTOR DIVISION 

Stator Core Division:-o men-6lO day. Formerly hand rolled band to hold 
iron together, new hydraulic press does 630 pes. 2 men operating. All figures on 
8 hr. day. This speed up within the last 30 days. . 

Punch Shop-motor work: Copper seg. bland 29,600 a day (formerly done) 
Now being done-55,OOO a day. Protector Blank #3712,24,000 per day formerly. 
Protector Blank #3712, 96,000 l?er dey now. 

Welding machines on dust shields Hydraulic Brakes since 1936-job of welding 
shoe guides on dust shields speeded up from 380 (ore welding) pos. until today 
768 (machine welding). Brake shoe group 1J' for 1 man was 400-1 man todsy-
2400. 

Was-
1MB 5075 short oentor weight blank 

(perf stack); and using 2 men at 4 min. 
per bunch-240 bunches per day 

IF C 309 retainer'. blank perf. 2 min-
48,000 day (formerly 10 min. 9,600 
day) 

1304 Valve Body Blank '" perl 8,000 
day 

4084 BaIlIe plates assemble 28 min-
3,400 day 

Now--
1MB 5075 short oenter weight blank 

perf stack-1 :20 bunch or 730 bunch .. 
per day-l man 

#F q 309 retainer's blank perf. 1 * 
min.-64,OOO day 

#13~ Valve Body Blank '" perr 2* 
min.-36,400 day 

#4084 BaIlIe plates assemble 6 min-
16,000 day 
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TRANSI'OBMIIB-lI'ARM LIMB 

Operation-lead II88eDlbly (making leads '" adding terminal) 
1937-6 miD to .... h lead 
194()-1.16 miD per lead 

Farm line-boxing-assembling transformer element in tank straight hourly 
rate 
42 miD .... h in 1937 (42# per hour) 
194()-34 min .... h 

NOTJIIB TO TABLBS 

Table I.-Employment in the applianees field for the individual items are esti
mated for census years on the basis of production per man. Thus in 1937 there 
were 50,623 workers in the refrigeration industry who produced $363,000,000 
worth of products. In the &&me year there were approximately $193 000,000 
worth of electrical refrigerators produced in the refrigerator industry. Thus, if 
production per man was the same throughout, we can 88sume that approximate-Iy 
53 percent of the workers were employed in the manufacture of electncal refriger
ators. The same reasoning was carried out for each of the products listed. Inter
censal years were then figured on the basis of B. L. S. indexes of employment. 

Values were obtained by adding census items. A smooth curve of the ratio of 
census production to new orders as reported in the HSurver of Current Business" 
was constructed in order to interpola~ interceIl88J. years production. 8upple~ 
mentary data published by NEMA, ~ade journals, and some company data were 
used as a check and to obtain the relative amount of electti,ca1 production in 
certain census branches, such as turbines and tools. 

We have used production and employment of business machines 88 a whole, 
because the non~electrical parts of this industry would be balanced by certain 
other electrical machines in other fields, as electrical typewriters, duplicators, etc. 

Table I. Production.-The method of obteining the intercenaal figures on pro-. 
duction are discussed above. Employment is baeed on B. L. S. data. The &&me 
method was followed. to obtain production in the electirica1 machinery, apps.ratus, 
and supplies industry, and in appliances and miscellaneous products. The pro
duction in radio is based. upon the census and an article by Julius Weinberger, 
entitled "Economic Trends in the Radio Industry", published in the November 
1939 issue of the Procudings of u.. I. R. B. 

Tables 2, 3, 4, and 5, derived indexes, were obtained as follows: productivity 
per man is obtained by dividing the indexes of production per man by the index 
of av~ weekly hours worked. Lahor cost per 1100 value, is obtained by 
dividing the product of employment and weekly wages by the index of units 
produced. 

"EXHIBIT No. 2606," introduced OD p. 16746, is on file with the committee. 

EXHIBIT No. 2607 
ISubmltted by the International Buslnees Machines Corp.} 

Wngu and Hours of Lab ... aj ''''' IBM B1IdicoU Plam, 1918-19119 

Year 

1926 _____ •• ~ •. _.~ __ • ______ •• ~_ ••• · __ ·_ .•• __ 
1927 __ •• __ • __ ... _ ••••• _ ••.• - .••.. _-. _ ..• - •• 
1928 __ .• _ ••..••• _ •• __ •• _ .• __ ••••• _ •• _ •••••• 
1929. __ ..• _ •••••• -•.•.. - .••••••••• - ••••••• -
1930. __ . ___ ••• _ •••• ·······_···_···· __ ·_··~_ 
1931 ___ ••• _ •• _ •.. ___ ••••••• _··_··_··_·_·· __ 
1932. __ ••••. __ .•• __ ••• _____ ._ ••. -•• - ••.•• --
1933. ___ ••• _ ...• _ •••• __ ·· __ ••• •.• -. - --•• - -. 
1934 ____ ._ •••. __ •• _ ....• ___ • ___ ...• -.- - .• -. 
1936 ___ • ____ • __ •• ___ ." ---- ---- -- •..•• - .••• 
1936 ___ ._ ••• _ •• _ •..• ____ ••• _. -•.•••••• -•••• 
1937_. ___ ._ •• __ .• ____ •••• ____ ···_··· •• - - •.. 
1038 ______ ._. __ ..• _ •••••• ·_·····_·· __ ···_ •• 
1939 _______ ._ .• __ •••• __ ••••••• __ • __ · .-- ..•• 

A ....... 
numoorof 

hourly 
workers 

... 

.'7 
1,038 ' .... 
~"" ' .... 
~ ... 
2,'" 2,11117 
~ ... 
2.891 
8, 167 ..... 
3,'" 

$1,420.09 
~ .... ,. 
1. f4L 48 
~ ...... 
~- .. 1,396_43 
1, 81!8. 07 
1,264.11 
1, 814-156 
1,864.08 
1, 1167.17 
1, 913- OB 
1,813. 85 
1,&50.68 

A ...... 
bonrly .... 

M.8eents 
69.6 .. 
68.9 " 
68.6 .. 
82.0 •• 
61.0 •• 
66.S 11 

67.~ .. 
83.7 Cl 

68.& .. 
76.2 u 
88.7 .. 
87.1 .. 
89.5 .. 

.... .... 
47.1 
.H .... .. .. 
46.6 .... .... .... 
'~1 
41.8 .. .. 
".8 

.. .. 

.8 .. .. 

.S .. 
<&-CO .. •• .. .. 

CO 
CO 
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EXBIBrr N G; 2608 

. 17425 

Routine Clerical Workora:' C'umulotioo PorU'lllago DUlribulion by Annual Bamifl//' 
in Largo and Small Citioa. 19!9 

No. in Sample PenE.tage of Worbr! with AIUl1I8l EamlDgI or 
LeosThaq 

OOOUpatJOD $I .... 'l.aao ...... =. Small 
OUles l =. Small =. Small =. Small 

Citfal,l O1tlas
' 

CitJee • 

o~ as Whole. ___________________ 80, 117 at,m .... 70. • .... .... .... .. .. Roo e Stenographer ...... ____________ 
.~ .... ... 7< 20.8 ...8 .... .... .... ..., 

Routine 8te.n~her.rnerk_-------- ~, .. 3,'" 00.' 76., GI.9 ... , .... ... , 
Dfcta~ e Operator ________ 2,807 1,'" SI.2 .... .... .. .. .... loo.. Calonla MacbiDe Operator ______ ..... 2,'" ".8 ".7 .... ...1 ".8 loo.. 
'l'abo1a~8Cb1ne Operator _______ .... .., .... 8f.! .... .... .... 90.8 
Boo"ee~ MachiDe Operator _____ '.'" 1,112 70.' .... .... .... .... 90.8 Boutl.De ootbeper ________ .. _____ .. "" 1,737 <8.. .... 17.8 'U • U .... 10DI0r OJerk.. ________________________ 

37 .... 14.1D .... ... . 78.' 17 •• .... ... . 
·CAJ'-2. 
• 32 clti. with popn1atioD of over 210,000 ID le . 
• CJtIea wilh papulation of less thaD aJO,OOO iD lU11I. 

8011r'tle: U. 8. Peraounel Olua1lca-tIoD Board. &zltrriu far Routine CltrlCfJl Work In Pmate IfI4U11rr. 19IB, 
pp. 87,119. 

EXBIBrr No. 2609 

[Submitted b, United om. and Prore.lonaJ. Workflra of America] 

While CoUar Workor. Compared wiU. T.!GI Gainfully Employed 

WhIte Oollar Workerfl 
Total Oa!D/ul!------,r----.----

workers Nomberor PementDls- Pe.rcentorall 
white collar t;rIbution Gainful work· 

workenl era .In class 

tw. .. 
Native white.. •••••••••• _ ••••••••••• _ •••• _ ••• ___ ~,5tl.883 ......... 87.' 15.6 

~~~-~~~:::::::::::::::::::::::::::: 0,256,071 628, SW 10.. ... 
8, 662, 893 82,'88 I .• I. , Other l'ICII. ___ • _______ ••• ___ • __________________ 

647,978 ...... •• ... 
Total •••••••••••••••••••••••••••••••••.•• 38,077.8M fofr17,235 .00.0 12,. ......... Native whl ... _________________ • __ •• ___ e_. ___ .. _ 

7.1111.&08 ......... .... 37.1 

~~-~-~.~~=::::::::::::::::::::::::::: I.1M.0S6 302,0tl 6.. 17.6 
1, ....... ,." ... ., L. OCher 1'ICM ____ ...... _ ............. ___ •• _____________ ._ 98,010 ..... .3 ... 

Bomouu Native whlte ••• _ •• _. _____ •• ______ e _____________ 
86,'78,370 'I,loa. n7 .... .... 

~~-~.~~-~=:::::::::::::::::::::::::: 7.411, 127 73~204 9.' ... ......... ",669 LO L5 Other raoeL. •• _____________________________ • __ ._ ' ...... 81,866 •• ... 
ToW __ ••• _ •• __ ••• _. ___ •• ____ • _____ .. ___ •• ....... .., 7.lHD.W loo. • '6. , 
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EXBIlIIT No. 2610 

[Submitted by unfte:d .omoe and. Profealoual Worlm'l of Amerlea] 

Growth 0' 0I<rical Clas. 

1870 ___________ 291,399 men. ___ 8,103 women. 1 l,l2D,849 mezt... IJ88, 8011 WO~. I ,., •........... 1880. ____ • _____ 487,lKIli .. 80,744 .. 1920 ___________ 1,689.911 I. __ 1,421,926 .---1800 •• _. ___ • __ • 716,336 .. _'" 116,170 .. 1930. _ • ________ 2,038,41H If •• I,-,sao .. 
190CL _. ________ 828.813 " • __ • .... '80 .. 

EXH'B'T No. 2611 

[Submitted by t be UnJted Omca and Professional Worten ot AmerlcaJ 

Whit< aoaar Worker. in I nd",lry 

IndWltry 

All. __________________________ ._. _____________ ._._ •••••• ______ _ 

!=~:g b::n:::: ::::::::::: ::: ::: ::::::::::::::::::::: Insurance ____________________________________________________ _ 
Real Estate ______________________ 0 _."0. ______________________ _ 
&100. Machinery & Supply __________________________________ _ 
Elec. Lt. &: Power ___________________________________________ _ 
Rubber Products _______ '- ____________________________________ _ 
Iron &: Stool Furnaces Rolllng Mills _________________________ . 
Auto factories. ____________________ . ______________________ . ___ . 
OD Wells &: Oas Wella _______________________________________ . 
Petroleum ReflnerIea _____________ . ________ ~ ______ ._._ • ______ _ 
Gas Worla •• _______________ ._ • __ •. ___________________ . ______ _ 

g::he:m.e!:-pactiDg jjo_~::::::::: :::::::::::::: :::::::::: Bakeries ________ . ___________________ .•. ______________________ _ 

~~!!:~~r=~!:::::::::::::::::::::::::::::::::::::::: Wbole. &: ReWl Trade _________ ••••. _ • ___ • ______________ • ___ • 
Hetels, Restnts., Boarding Houses. _____ ' ____________ ._. ___ ._. 

Luplr~cfs~~:::::::::::::::::::::::::::::::::::::::::::::: 
J=T:V'ce~~~~:::::::::: ::::: :: :::::::::::::: :::::::: 

I Note low figure bere. 

Clerks Ilk kln- Total , tu 
dred workers Indostzy 

16,421,0 
m .... 
43,748 

2130026 ".000 77 .... 
71,838 
2f.820 
M .... 
83,846 
n .... ..... ,. 
34.167 ...... 
3O.1U 
37,344 

140,410 
328,820 

1,286,676 ,.. ... 
46,967 

331 .... .... , .. ...... , 

48, 829, 93l ....". ...... 
&l7,. 
",,200 
383,670 ....... 
166,MJl 
53),894 
840,474 ' ...... '73. 70S 
1l"Q30 ....... ' ...... 261,836 ....... 

2, gM, 142 
6.438.611 
1,361,381 
2, 57" 9IS8 
1,646, aoe 

W .... ....... 
I Figure Is crossed out and figure In ltallc waa substituted In pencil. 

EXHIBIT No. :1612 

(Submitted by the United omae and Professional War-brA of America] 

Clerical &: Pro, ... irmol Worker. Employed &: U ... mployed 

Cler\oal 

P ..... 

11.1 
161 .• 

M.B 
G.B 

'16.' 
21 .• 

"4-8 
"t: 
'10.0 
'1.' 

111.& 
' •. 1 "., 18.8 

';t: 
11.1 '"., ., .. 
'.8 

lIUi '7'., ... . 

-1----
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ExamlT No. 2613 

(SUbmlUed by the UDlted om. aDd ProtesslODaJ. Workers of America) 
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Dilln1JUlion of CIerieaI Employ ... in 30 Cui .. bu Earni"". 1936-19116 

BamlDrsof'" P"""," 
B_ 

P"""," Eamings of lersa P ........ 
B_ 

Percent-
... 01 otlesa &geor ... or otless ... or ..... workers ..... workers ..... workers .... worken 

$SOO. ••• ___________ 13.7 $1.800 84.& 
$1,200 ______________ 

61.' ...... .... 600 _________________ 
16.8 '.Il00 .... 1,300 _______________ .... ~1lOO 118.7 700 ________________ 
".8 2,000 "'.8 

1.400. ______________ ... S,'" .... 800. ________________ .... ".00 112.8 
1.500 • ______________ 7U ~~ ".7 Il00 ________________ .... 2.200 "S 
1,600. ______________ 

81.8 .00.0 1,000 __________ • ___ • .7.8 .."" ... 1,70lL. __________ ._. ...0 ---------- ----------1,1.00. ______________ .., .. .. "" 66.8 

ExamlT No. 2614 
{Submitted by the. United Offioa and Professional Workers or Amer1ea] 

Median annual i_ of c/erU:aI and profusional employ ... bu age groups 1 • 

-------\ ~: .......... .......... .......... ...... .... 6&yra. &: 
over 

$1,080 $I .... $1,270 $1.180 .... 
ProfessionaL__________________ 685 L270 1,665 1.736 L'" 1,"", 

I Report OD. proposal to eumpt clerical employees from the hoors provisJOD. of the Fair Labor Standards 
Act UNO. 

I L8bor ID the United States by W. 8. WoytlDsky. 80clal Science Research ConneD, 1938. 

ElDIIBlT No. 2615 

(Subm1Ued bJ the Ulllted Omoe and Professional Worbn of America) 

Weekly hour. of ojJico employ ... in prilKll< busiMl' '-19IS' 

IDJm1boted acoordI:Dl to percantage working each stated number of bours) 

B_ Whote&: M ..... Pobllc News •• Worldng Boors .. Ft-
_ .. 

AD" ..... 1leIaIl . M .... Uti!. Pob. 

Lea thanll.g._ ••••• 0." a .. ·----i"ij· 0.00 
----4S~ir --------.. ... 

36 to ID.g._._ ••• _____ ..... Ill." JO.70 lLM 30. DJ 40 to u .. _. ___ . ______ .... 3L73 111." lB." .... 18. Dl .~n 
42.1 to 4lU .... ______ • '.30 a .. .. .. .... .... . .. 6. .. 
" to ... 0 ••• __ •••• ___ 16.83 aoo , .... 40.03 31.M 18.Ml 71.73 f6 to 47.0 ••• _____ •• __ 17.88 ... .. ... .... l1'i.1M 21.88 14..11 48 to 61.0 ______ •• ____ 3. .. .02 18.17 us .... "'17 ~ .. 62 to as.o ____________ ... ----.----- L" .52 ---------- 3.011 ... li6 and over __________ ---------. .02 .------_ .. _ .. __ ._--- ---------- .01 

100 100 100 100 100 100 ----------
I U. B. Personnel Cluslfteatioo Board-HoU!8 Reaord &02. 10th CoI1lf8a. 2nd BecUon • 
• "Tt. white Collar Clasa low the IAtobor Movement," Joe1 Bermll, lU33. . 

BuslD ... 
Cumu· .. .... 

. .. 
81.31 
.7.02 
... .. 
79.98 ... ., .. ... ..... 

.00.00 

-----_ .. --
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EXBllIIT No. 2616 

(SUbmitted bJ' tbe Uzd&ed 011. ed. Prore!moml Worbrl 01 .&mertm] 

o.m; ... compemation table 

No Pa, HnarlJ' Supper BI'fUfv. lH ttm. 
Bate Money Time of! Br. Bate 

TextUes ••••••• ______________________________________ 3 J 1 
omce Equlpment.__________________________________ 3 _______ .__ 2 a Pabllsben.__________________________________________ ,. & 0 .. 
1"004 Produets._____________________________________ 11 1 10 J 1 

~~ t;:~:_~~==========::::::::::::::::::::: : i uu----r -_un_or ~~~~~~~~~~ Wbolesalerl (large)__________________________________ 1 2 ___________________ _ 
Banb_______________________________________________ 1 ________ ,__ 3 1 _________ _ 
Utllit:les.____________________________________________ 2 7 e _________ _ 
Mannfactorgr.J______________________________________ 26 10 36 21 2 

~~~!~~~~::::::::::::::::::::::::::::: -------.~- ::::::::~: -------~~- ::::::::~: :::::::::j Aira'aft ________________________ .____________________ 1 1 1 ___ •...•.. 1 
lI'urnlture If Btovel._ .••••••• _ .• _____ .______________ 2 __________ __________ 2 ________ ._ 
hnn Im........................................... .......... .......... 2 1nsoranoB___________________________________________ 5 1 7 --------2" :::::::::: Petroleam Prod ______________ . ________ . _______ ._.___ 1 __________ 4 2 _________ _ 

Bid ... Mat Ir: Bqa1p_________________________________ 8 1 7 AmDS8UlOD.&I________________________________________ 1 1 I 
6 _________ _ 
1 _________ _ 

~7.':i,.~~:::::::::::::::::::::~:::::::::: -----uii- 1 J --------i- ____ n ___ _ 

EXBllIlT No. 2617 

PTodudil1ily and Iabor requir."..,.,.;" ""''',,'''''' ..... of """"" tmilu. 1910 and 19116 

Mm Produclng 

Carded broadclotb _________ 
Combed broadcloI.b:.. ________ 
8beetiDc ____________________ 
Csrded-tlDfDg .... ________ 
Canton 0aaneI... ___________ 
Print clo&lL. _______________ 
:r.wDS-__________________ 

Toor>' ....................... 

1 Data for IIJ16. 
-1810-

__ '01 __ --
'010 '038 

" ID· ...... 
Lt.. y- L". y-

.... 18.30 .... IUO ..... .... 10. ... .... 11.06 ....,. .... ,6.'" .. .. "u. -::;: .. 71 ..... .. .. Ig.28 , ... ..... 'L17 ..... "" .. .... 12. .. • .. a ' ... 48 ..... ... ..'" IL76 116.76 110. .. .... ,0. ,. '?U 1 '11.17 , ...... 

............. .....-... _-_01_, 
Km-boon required tor 

Ootpa' 
two «t-hr. IbUlI 

Yds.. ofcre 
cIoIh 

UIlI l1li " ... ..-

"" .... ....... 17,_ 33.'8 ....... 27 .... 17,_ 17.71 ....... ....... ...... . .... .... , .. ... "" 17,_ 11.70 .... , .. ...... ...... ... .. 
"".000 ....... I Ul,a 14.10 
2m.000 ...... 11,"000 ..... 

• 701. R) !f'UID . ...... ... .. • m. .... 

8oon:e: Borts 8&ern, ""M"echaDlca1 Che.nglelt In &be CottoD TaUle IDdtt!Jlr7. 1~_". Moatbly :t.bar 
RevieW, August. UI37, p.31g. 
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ExmBrr No. 2618 
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POT ..,., 0/ i .......... i .. ""' .... ,..,.,. ouIpuI 0/ F""',"fI// dopa'l ...... 1a i .. 19116 ..... parod 
tJJiIh 1910 

PER OENT 01' INCREA.SE IN MAN·ROUR OUTPUT IN MILL PRODUOING 

Cardocl Combed T"", D .......... BMad- Broad- - 80_ - PrInt Lawn 

C ______ • _____ ._ 

8p1on .... ___ •• ____ •• 

"r.::'l""" .. ...",' .... 
"""" .. drawlng __ WeaviDg. ___________ 
Clo~ 1OODl-________ 

EIooroa: Ibid. p. az. 

.1oth cloth 

..... IOL88 112. 411 81.3 • ... .. 
3121 u. .. ..... SUO ..... 

150.00 
-'--i7~ii-

1.18 131.00 142.31 
"l.OO "'-00 ..... 67.18 ..... "'-00 37.78 47.30 Ill." 
IL77 ' ... 8 ..... ,..,. ... .. 

EXHIBIT No. 2619 

Ma ... ""'" output i .. _il<J indUlfriea 
[111'»=100) 

cloth 

..... 100.00 112.30 
37." 43.06 .... • 169.74 ,22." In. 74 .... , lUg ..... 
<I." , ...... ...... 
IU< ...... .... 

Year Cotton Woolens le KnJt 
TenileI Wors&eds Oooas 

Rayon Sflk& Ray. 
Yam OD Goods 

1919. _. _____ • __ .".". ___ • ___ ._. _._ ••• _ ••• _._ ".0 .... , .. , ._---------- .... 
1920. __ • ____ " •• __ " •• ". _____ ."._ •• _" ••.• __ • .... 07.' ---'---ii~r -----_ .... _-- .... ur.n. ___________ ... ________________________ .... .... , -··'0----'.' .... Ur.13 ••• ____________ ••• _______ • _________ • ___ ".0 .L' -------81:4" -------71~r ... 8 IV21 _______________________________________ 

... 0 .... n • 
1~ _______________________________________ .... .... -------87:i- 78.8 , ... 1925 ____________________ • ____ a _______ • _____ .... ID", 83 .• ... . 19'.311 _____________________________________ ._ 

91.8 IOU --'----kjj' 107.6 .... 1927_. _ ._._. ___ •• __ • ___ • ___________________ .. 0 ID'" ".0 91.6 1928 _______________________________________ 

".' 103.1 ------iilcii.- 100 •• ... , ](1211 _______________________________________ 
100.0 100.0 100.0 100.0 19:J) _________________ • ________________ .. ____ ... , loo. , ------------ '.1.1 105.2 1931 ••• ____________________________________ 
".0 110.1 122.S IM.6 11406 1932. ______________________________________ 

'017 111'-3 ,.-----i3i:Ii· " ... 146.6 1938 _______________________________________ 
10'" 117.2 ,"",.B IQg.O 1934 __________ " ____________________________ 
118.6 I .... ---_ .. _----- 0l5. , -------im.-i 1936 __ • ____________________________________ 

''''8 IM.9 1415.2 223.. 1838 _______________________________________ 
I .... lQ.t ------iii:i· ..... ------------1937 _______________________________________ 
133.0 ISO. 2 281.6 ------------1938 _______________________________________ 133.< ,. ... ------------ ....7 ------------1 ____ • ______________ • ____________________ 
139.t 181.1 .----------- ..... ------------

800rce: U. B. Worb Progre8I AdmmJstraUOD NatioDal Researeh Project ProducUon, EmploJ]DeDt IID.d 
PJ'Oduotlvlty ID 68 m'l!Dfegtqriq; lDdtl8lrles.. parta. Philadelphia. Pezma., Ma,' 11&. . 

EXHIBIT No. 2620 

1,..,.. 0/ output por "", ... hour i .. I'" coUota goodo ind ... ,ry 

"' ... ~""' .... ............ 
Year: Year: 1928 ____________________ _ 85 1935 ____________________ _ 

1930 ____________________ _ 92 1936 ____________________ _ 
1932 ____________________ _ 100 1937 ____________________ _ 1933 ____________________ _ 105 1938 ____________________ _ 
1934 ____________________ _ 109 1939 ____________________ _ 

117 
127 
128 
129 
135 

Sou",,: A. F. BimtchI. "Wap!lI iD CottoD OoodJl ManD~'. U. B. Department. of 1.&bor. Bureau 
of I.ebor S .... t.I.uc.. BalleUn _. p. 47 (naur. for ID37 aecured by. special tabulatioD). 
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EltBmIT No. 2621 

Lobor productivity and man-hour requiremerau in manufacturing wookM and 
wor8Udo, 1910 and 19!J6 

Man-hour ou!8ut of fliD18hec1 Requirements for "wo 4(t.boor 
pr Qct oh.tu 

Yarda 'ManHonn 
1910 , ... ",ID- ot "'do-....... woven ...... 

cloth 1910 , ... 
HILL PRODVC[l1l'G 

Woolen prodUcb: IM. Yd>. IM. ,d>. az.ouncc overcoating 1. __________ .... 2.111 9.21 3." 84..., 21,816 10,120 ..... ..... 12-0unce wool'OanneL __________ 3.00 3.67 .. ,. '.88 81.80 37,'" ID, a:lO ..... ... 70 
Worsteds: 

Wonted serge 1. ________________ 1.32 , ... U7 U) ..... 7",00 47,8fD ...... "'30 Ootten-warp worstoc1-61Ied. sui&-
21,'" 

Inp 1_- ________ , __ • _______ . ___ U. .... .... 7." 37." 129.800 11.680 ..... 
I Covers only departments Included in this .tud,.. 
Source: Bam Stem. "Effects of Mechanical Cbangel iD the Woo1en and Wonted 1Ddlll&rlel, HI10 to 

lR6." Monthly Labor Rev!ew,laaU8l'J',1938, p. 80. 

EXBIBIT No. 2622 

Ch4ngu in man hour output oJ ",ookm and wor8Udo, by procuring doparjmmt 1910 
and 1986' 

WooleD Cloth 
Worsted Cotton warp 

Cloth-War- Won"" 
a2 oz. over- 1201. flannel .... - 1I11ed ........ _ .... 

Dept. Bel .. Dept. ttv. ",In. Bel .. "'In· % In- "'ID-
Bel. R.!. ...... .~. ••• ....... tlve ...... In 

81(.0 
...... 

-Sd~~ .1 ...... In man- 81g.0 men· In m .. ..... hr. out- dept boor .... dept • hour br.out.-.r put In put In 
d~t. 191G-3fl IglOJ 191Q-.38 1910 

1910' 

Rag picking •••••• ___ U 64. •• bl. '"i~''' ~~~-~-BOlT .E:.cIdng ........ (') -iS7:3O' U Blen g ck pick1Dg __ ••• U .... .. Carding ___ •• _ •• _____ U Cardlng. ____________ 
16.0 ... '" .... 81.90 Top makIDfJ)m~ Bplnntng. __ • _. ___ ••• 'U 21.60 27.' {9.80 ..... gIU .. - ... ... 

~!\':.~~.~~: 10.3 85.70 11.8 1Io&.40 Drawing ____________ 
10.0 • a. n2. 70 '0.< 101.90 ~Inn ............... 18.0 Wfstlng. __________ • ,at 

s-:o~-~~_ •• 
~~~: u .... 

I Meuured for each dept, in terms of the product made In the dep~. 
I Ration of tbe Jabot time of eaoh dept. to tbe totallebor time of all tbe depta. 
I Not reQuired. 
f Nocbange. 

output In put 
1910-36 10 .. 1910-.... 

---
"'70 U ..... 
47.80 ... 36.80 

".70 ... 26.10 ,u. &1 '.70 
18.,. a, 'a .. 

'66.70 (') --------
26.00 (') --iii-. , ... '" 10.0 ...... ... 8 "L30 



CONCENTRATION 'OF ECONOMIC POWER 

EXHIBIT No. 2623 

A .... 1UIl jib .......... mpli ... i .. u.. u .. ited Stat.. 
[Units are mDllons or pounds] 

Cotton Wool RayOll "Ok 

1910 _______________________ ._._. ___________ 2, 818. 2 829.1 '.3 <0.' 192(L __________________________________ • ___ 2,828.1 814. 2 8.7 .... 192L ______________________________________ 
2, 696.3 ..... 19.8 .... 

1922 _______________________________________ 2, 0, 8 "" .. ... 7 ".3 1923. ______________________________________ 8, 131. 5 422.' ... 407.2 19Z1.. __________________________ • ___________ 
2, 631'1. 6 ..... .... .... 192.5 _______________________________________ 
8,014.7 34.9. 9 .... .... 1926. ______________________________________ 8, 214.8 .... 7 .... .... 19Z'1 ___________________ • ___________________ 
3.587.7 ..... 100. • 72.. UI28_. ____________________________________ 
8,18t. 2 333.' 100.5 7 ... 1929 _______________________________________ 
..... 7 368.. 133.. 81.3 1930 __ . ____________________________________ 
2, 810.9 263.' 118.8 78.0 1931. ______________________________________ 
2, 63C5. 6 311.0 169.D 77.3 1932 _______________________________________ 
2,463.3 230.' 151i.3 70.' 1933 _______________________________________ 
~ .... 317.1 217.8 ".8 1984-_______________________________________ ....... .... 7 197.2 .... 1936 _____________________________________ ._ 
2, 7M. 7 411.6 .... 7 6O. 1936 _______________________________________ 
8.470.2 408.1 322.. 61.8 1931 _______________________________________ 
8,651.1 881).8 307.9 .... 1938 _______________________________________ 2, 903. 9 ..... 327.' 61.1 1939 _______________________________________ 
3."" 7 398.6 .... 8 47.8 

Bouroa: RayOD Organon FehrtUII'Y lNO-V. KI. p_ 81 ueept for Ul19. 

EXHIBIT No. 2624 

17431 

L_ Total 

a, t9L8 
3,180.3 
8,001.0 
8, 389.8 
3, 1122. 7 
8,069.0 ....... 
8,674.0 
",113.8 
~ .... 8 

-----Mi" '-005.6 
8,103.6 

28.7 ....... 
07.3 2,946.9 
31.' 8,678.1 
28.8 8, 169.6 
31.5 S, 52t. 7 
35.9 4, 292.6 .. .. ....... 
"'.7 3, 687.9 
26.D ....... 

[nde:< .. umb .... oJ toholuak pric .. oJ I«<tile produa. 
(193J-I939 (1926-100)J 

1920 _________________________ 164. 8 1930 _________________________ 80.3 
1921- ________________________ 94. 5 193L ________________________ 66.3 
1922 _________________________ 10Q2 1932 _________________________ 54. 9 
1923 _________________________ 111.3 1933 _________________________ 64. 8 
1924 _________________________ 106.7 1934_________________________ 7a 9 
1925 _________________________ 10&3 1935 __________ : ______________ 7Q 9 
1926 _________________________ 100.0 1936 _________________________ 71. 5 
1927_________________________ 95.7 1937 _________________________ 76. 3 
1928 _________________________ 9~5 1938 _________________________ 66. 7 

1929_________________________ 90.4 1939_________________________ 69.7 

Source: U. B. Bureau of Labor Statistics. 

EXHlB.T No. 2625 

(Chart baaed OD the following statlstlcal data appears ID text OD p. 168f15) 

Outatanding .taliltical fads in addres. bV Emil Rieve, preaident Tezt.ile Worker. 
linion of America, belore the Temporary National Economic Committu 

TutUe Industry ___________________________________ _ 
CottoD textU6. _________ .• _______________ 0 _________ _ 

Woolena &- Worsteds ______________________________ _ 
Sllk &- Rayon goods _______________________________ _ 
Knit roods ________________________________________ _ 
Synthetic! J'lU'D ••• _________________________________ _ 
Carpets" Bup ___________________________________ _ 

I A verace or period. 
t Nocllanp. 
• Probabb' doubled. 

y .... 

1919-1939 
1919-1939 
1919-1939 
1919-1939 
1919-1936 
1923-1939 
Ul10-1038 

t 1919-1938. 
'Increase . 

Produ .. 
Uoo 

'26 
.8 
21 

(')87 ... 
t Mechan1caI advance. 

MOD' 
Uour 

Olltput 

Percentage D&....... 
MOD' 
Uoun 

Em· 
ploy
meu. 

"'.. (') 
28 • .. .. 

'SS '28 
'8 U26 

1108 • Zl2 



EXBlBIT No. 2626 

lndcua of I6Ial man-hou .. cl: .mpwu"",nI in !e:t:tillJ ;ndmtry (19.9=100) 

Entire Terllle Cotton TeztUea • WooJens& Rayon Yarn I 
Av:::r,e 

IndUJtry 1 t Worsteds· 
Yeer Week ,. 

Boun Employ- Employ- Employ- Employ-Man-brl. m .. , Man·hrs. m .. , Man-hrs. 
m .. ' 

Man-hrs. 
m .. ' 

19t9. ______________________________ • ___ ••• 
46.1 91.9 t!M ... 100.2 101. " 114.0 113.5 

It m 
1920. _______ ". ____ •• _0 ____ . __________ 0.0._ 'U .... 493. 9 "'1 101.8 ... , 102. • 
l~l ____ . ______ . ______________ . __________ . 

flU 88.1 '110. a .... 87.0 109.3 110.6 11122 •• _______________________________ • ____ 
47.6 .... , 94.1 .u 97.7 116.4 113.6 IV23 •• ______ • ___ • ____ • __________ • _0 _______ ,ao 10'" 105.3 101.8 110.0 1311.15 132.4 88.. 1824. _______ • ________ .0. _ • ___ 0 ___ 0 __ • _0 ___ .... 87 .• .... 88.' .... 110.9 118.6 ".1 ... , 

1926~ _____________________________________ 
'U .... .. .. 101.0 101.8 106.8 112.4 &1.2 .... 1926. ___ • ____ ." _____ • __ • __ •• _. _________ ••• 
'U ".8 .... 108.1 100.. .... 101.9 .... .... 1927 _______ • ________ • ____ ••• ___________ •• _ .... 101.9 101.7 117.8 110.0 102.1 100.0 .... .. .. 1928. ________ A ___ A ______________________ ._ '6., .U ... , .... .... .... 100.. 79.8 79.8 192V _____________________________ A _ •• ___ ._ 

C1.f 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1930 ____________________________________ ." 
t ... a 80.' .... 'U "'1 ,3.1 81.6 .... .. .. tG3L _____________________________________ .... ,0 81.6 78.1 77. , .. 8 81.' .... ".1 1933. _____________________________________ .... .... 73.. ...0 .... 67.6 .... 77 .• 87 •• 1933 _________ • ____________________________ .... 77.1 .. .. 78.0 .... 73. , .... ... 118.8 

I ......................................... 83.. .. .. ".0 .... .16 67.2 Sl.8 ... 0 n9.4 11136 ______________________________________ ... 0 71.1l 117.8 .... .... .... 107.9 .... 128.a 1938. __ •. _ •••• __ ••• _ •• __ ••••• _._ •• ___ • __ •• .U ,... ... , n. .... 80.' 100.1 103. 0 131.0 In7 ___ . ____________ ' __ A ______ • ___________ .U 77 •• 102. • 76.8 .... 71.3 lOS.7 110.15 140.9 lQ38. _____ ._. ______ A. _. ___ • _____ A _______ ._ .... 00 .• ..., "' .. .... ..., 83.. .... illS. 8 1930 ____________ • ___ • _____ • ____ • __________ .... '12.' . .. n. ..., 78.8 102.1 .... I .... 

I Eltcludlng rayon yarn. 
I Prepared OD bull 01 work lnIormatlon In Vol. 8-of the volume noted in footnote 8. 

Knit Koocls' 

Man-hrs. Employ-
m .. ' 
---

81.0 .... 
81.6 88.1 '6.. 77 .• 
91.2 ... .... .... , ... .... .... .... .... ".0 
".1 91.3 
".8 91.3 

100.0 100.0 .... 91.1 
'U .H .... .. .. 
1U 91.0 
11.8 98-1 
'H 100.. 
...0 107.0 
81.0 110.8 
no ".1 
78.8 10 ... 

Slit and Rayon I 

Man-hrs. Empioll 
m .. ' ------.U .,. 

87.8 ... 
87.8 ... 
87.1 .1. .... ... ..., .1 . ..., 101. .... ... .... 87. .... 87 . 

100.0 100. 
...0 91. 
77 •• ... 
67 •• 71 • .... ... .... .1. 
70.8 ... ... , 88. 
67.' ... 
62.1 .. .... 71. 

• • • • 
I U. S. Worb pro&n!ll AdminJlh'atiOD National Reeearcb. Proleot!Produo&lon. Employmellt aad Produo&lvltJ' ID 1lO Manufacturing Industriea. 8 partll, PhUadeIpbl .. P8IlDa" 

MayIVSG. 
4 DoeI not Include rayon yam. 
I Not available. 

..... 

~ 

I 
~ 
~ 
rs o z 
~ 
~ 

C 

j 
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CroP year 

ID2l-22 .• ________ 
1922-23 __________ 
lQ21-M. _________ 
1924-21L ________ 
1925-21L _________ 
1926-71 __________ 
1927-28 __________ 
1928-ZL. ________ 
192Q-OO __________ 

United 
s ..... . 
...... 
37,408 37.'" 37,928 ...... ...... 
35,"'" 
34,819 ...... 

ExHIBIT No. 2627 

Spindlu in plac., 1981-89 by regions 
[In tbousands) 

New Cotton~ All Eng- growing other CroP year United 
land S ..... 

S ..... S ..... S ..... 

I~'" 18,074 2,014 1930-31. _________ 32,613 
l~ ""' 1~'" 2,"'" 

IV31-32 __________ 
31,708 

18,57& 17,226 2,'" 
1932-33 __________ 

30 .... 
18,332 17,634 1,961 1933--34 ________ ...... 30.1142 
17, IH6 17,874 1.7116 

1934-35 __________ 
30.'" 

16, 871 18, 169 1 .... 1935-3(L _________ 28.147 
16, t63 1~ "'" 1 .... 

1936-37 __________ 
26,1182 

,~ ... 1~'" 1,422 1937-38 __________ 26, 3,. 
13. 4.78 19,122 1.423 

1938-39 __________ ..,"', 

New 
E~ lan 

S ..... 

12, 187 
11,373 
10.810 
10,682 
9,74,1 
~1" 
7,172 
~773 
8, 143 

"EXHIBIT No. 2628" appears in text on p. 16879 

"EXHIBIT No. 2629" appears in text on p. 16883 

"EXHIBIT No. 2630" appears in text on p. 16884 

"EXHIBIT No. 2631" appears in text on p. 16885 

"EXRlBIT No. 2632" appears in text on p. 16886 

UEXBmlT No. 2633" appears in text on p. 16889 

EXHIBIT No. 2634 

[Submitted by the Brotherbood 01 Railroad Tralomen) 

Cotton-
growing 
States 

19, till 
19,137 
19,0.52 
19,330 
19,340 
10,025 
18,891 
,~ 7118 
18,319 

Index of employment in manufacturing indmtrieB and railroad industry 
(1ns-25-1OO) 

All 
other 
States 

I .... 
1,197 
1.030 
1.029 
1,012 

1187 9'. ... 
7 .. 

RBDroBd 
Industry Year 

ManUfBct"""" Industries 
Railroad 
Industry 

I Estimated. 

.... 
OIl.' 
... 7 
69.7 

1(137 _____________________ _ 
1938 _____________________ _ 
11i13i _________________ • ___ _ 

105.8 
".7 ..... .... .... .... 

S011l'Oel: Intentate Commef(!6 Commission (Statement No. M:-3(0) and BUl'Q8,u 01' Labor Statllltlcs. 

UEXRtBIT No. 2635", introduced on p. 16909, is on file with the oommittee. 

124491--41--pt.30----79 
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EXHIBIT No. 2636 
(Submitted by Brotherhood or Baflroad Tralnmen) 

PBlIIsnlENT's DEPARTMENT 

MACHINBRY CBlCATIIIS ,JOBS-WHAT 01' ITT 

There is considerable propaganda against shorter work-hour legislation, which 
propaganda although largely based on fact, draws erroneous conclusions. The 
argument is that notwithstanding the growing increase of labor-saving machinery, 
the percent of our population gainfully employed has actually incres.sed. This is 
a fact. In 1880, 47.3 percent of our population, ten years and older, were gain
fully employed. In 1930, 49.5 per cent of our population, ten years of age and old
er, were gainfully employed. However, those who argue against shorter work 
hours on the basis of these statistics, make a convenient omission of what ha]r 
pened between 1880 and 1930. The following figures showing the per cent of 
gainfully employed, ten years of age and older, are interesting: 

1880 _________________________________________________ 4~3~ 
1890 ________________________________________________ .4~2 
1900 _________________________________________________ 50. 2 
1910 _________________________________________________ 5&3 
1920 ___ • _____________________________________________ 5Q3 
1930 _________________________________________________ 4~5 

It will be noted from the above that there was an aacending per cent of gain~ 
fully employed from 1880 to 1910. From 1910 to 1930, the per cent of gainfully 
employed began to drop off and we find that by 1930, it had decreased to 49.5 per 
cent, which was almost the same percent as in 1890. Along with these figures, 
we should also consider the fact that we reached the peak of industrial production 
in 1929, but we had reached the peak of industrial employment in 1918. 

These figures are explainable. In the years prior to 1930, there was a period 
of great expansion in this country. Railroads and highways were being laid out, 
factories were being built, and our frontiers were being expanded to the Pacific 
Ocean. During the rapid growth of this country, our problem was not one of 
unemployment, but rather one of a shortage of human beings. Naturally, in 
such a building period the per cent of gainfully employed was on the ascendency. 
Had this not been true, we would have had an unbearable amount of unemploy~ 
ment, because our population was also expanding rapidly. Five per cent unem~ 
ployment in an expanding nation of 30,000,000 largely self-sustaining, rural, 
rugged individualists may not present serious social consequences, but the same 
per cent of unemployment in a nation of 127,000,000 people, living in a highly 
complex social and economic system, with hugh cities, vanished frontiers and 
UNo Trespass" signs on all lands, gives rise to serious social problems. But now 
our factories are built, if not over~built, and our use of electrical power is growing 
out of all proportion to human employment. Strenuous efforts are being made to 
tear up railroad trackage and terminals rather than to expand them. This level~ 
ing off t>roceB8 is even extending to our population, and it is estimated that our 
populatIOn growth will become static WIthin another decade or so. The above 
figures on gainful employment show that the leveling off process began on employ~ 
ment between 1910 &Dd 1920. 

I was interested to read the following statement in the CBBROIBB (Iowa) 
COURIER, republished from an Iowa newspaper sixty-three years ago, on Decem
ber, 18, 1872. It follows: 

"The House of Representatives at Washington last Thursday passed a land 
bounty b~n that gives to each officer, soldier, sailor or marine, the right to enter a 
quarter section or any unoccupied lands including double minimum priced lands 
along lines of land grant railways, and procure patent at once in the regular way, 
and he becomes than 88 free as any holder of public lands to sell if he desires. It 
is said that there will be a good deal of opposition to the bill in the Senste." 

In those days, the government was actually giving land away in order to get 
settlers to occupy it and thereby spread our frontiers. Does anyone know of 
anywhere in the United States today where good agricultural land is being_given 
away? Instead of giving away land now, the present President of the United 
States and his predecessor, have found it necessarr to promise the people that 
"no one in our land shall be permitted to starve.' This is not a very compli~ 
mentary goal for a nation possessed with greater wealth than any other nation 
in the world. Now, we are trying to prevent full use of the available ~cultural 
land, on the theory of creating profits by artificially creating scarcity. If people 
were not suffering for want of food this might make sense. This brings us to 
another important factor which those who are arguing against shorter work hoU1'8 
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are overlooking. Through its spokesman, Mr. W. J. Cameron, the Ford Motor 
Company, iD its weekly Sunday night radio broadcasts, has been giving some in
teresting facts but also some very erroneous conclusions. Mr. Cameron points 
out that in 1870, it required 324 persons out of everyone thousand of the popu-' 
Iation to produce what the consumers demanded, but in 1930, "with the machine 
predominant," as Mr. Cameron says, it required 400 persons out of every thou
sand. He concludes from this that the charge that machines make fewer jobs is 
completely refuted. 

Mr. Cameron overlooks the fact that in 1870 this nation was mainly composed 
of aD agricultural economy, whereas in 1930, it was an industrial economy. Ao-
cording to page 337 of the WORLD ALMANAC for 1933, 10,482,323 persons were 
engaged in agriculture in the United States in 1930. This was a little more than 
8 percent of our total population. It is estimated that in colonial days the farm 
population constituted about 95 per cent of the total, whereas now it is about 22 
per cent. If the modern farmers were given an opportunity to produce at full 
capacity, the change from an agricultural to an industrial economy would be eVeD 
more pronounced. Fifty per cent of our farmers produce 88 per cent of the mar
ketable agricultural produce. If given a fair opportunity, they could easily pro
duce the other 12 per cent, and thus eliminate half of those now engaged in agri..; 
cultural pursuits. 

When we consider that in the early days, such a small per cent of our population 
was engaged in industrial occupations, BB compared with those 80 engaged today, 
the amazing faet is, not that there has been an increase in the per cent of those 
gainfully employed, but that the increase has been so small. 

Why has this per cent of increase in gainful employment been so small in com
parison with the great growth of industrial enterprise over agricultural pursuits? 
The answer clearly is, the use of machinery and the great technological achieve-
ments that have accompanied the Macnine and Power Age. There are two ways 
or viewing thijl problem brought about by the change rrom an agricultural to an 
induajrial economy, followed by the inevitable leveling off processes now under 
way-: One view is that of the narrow-minded industrialist who ignores the socio
logical implications of these changes in our economic and social existence. The 
industrialist, such BB Henry Ford, answers it BB follows: 

HOne year when the (Ford) Company spent four million doUars for machinery, 
ita employees increased by 20,000 men, and the pay roll by 48 million dollars. 
Another year when the Company spent nine million doUats for machinery, its 
employees increased by 40,000 men, and its pay roll by 88 million dollars. In 
another year when the Company invested 10 million dollars in machinery, em
ployment increased by 37,000 men, and the pay roll by 76 million dollars. That 
was the invariable experience--the more machinery, the more men." 

Such a statemell;.t cannot 'be considered &8 industrial statesmanship. Rather, 
it i. a futile effort to ch .. rt the destiny or 127,000,000 people on the basis or what 
one sees in his own backyard. Mr. Cameron of the Ford Motor Company further 
a.sserts that industry has never employed, in round numbers, more than 8,800,000 
persons. He states t,bat industry, never baving employed as many as nine million 
personEl, is now being "asked to emplo)" immediately an additional eleven ~llion 
persons, 'or else'. U This is aD important faet. 

Industrialists claim that they will solve the unemployment problem if the 
government. the people, will let them alone and enable them to regain their "con_ 
fidence." The Cameron viewpoint suggests that industry is now doing its full 
duty and that the great social problem of unemployment is not a problem for in
dustry. If the government is not permitted to solve the unemployment problem. 
and industry feels that it is unreasonable to expect it to give jobs to the millions 
of unemployed, then starvation seems to be the only alternative for a great por
tion of our citizenry. At the beginning of the panic, industry promised President 
Hoover to cooperate fully in maintaining wage and employment levels. Both 
then and before the panic struck, industry had the gold standard, "sound" money, 
extensive foreign trade, a strong durable goods market, a balanced. governmental 
budget, freedom from governmental "interference," "confidence" and everything 
it is now asking for, yet the panic came and has lasted since 1929. Through Benry 
Ford's spokesman, industry now admits that '.the unemployment problem is be
yond its capaoity to solve. If industrial leaders would take their minds off 
profits long enough to realize that the fundamental law of self-preservation will 
eventually compel the social body to defend its own existence, they would realize 
that their rather egotistic attitude of self-satisfaction is leading them to aelf
destruction. 

Mr. Cameron, with an air of self--satisfaetion, asserts that his company has em-' 
ployed more men as it haa installed more machinery. He creates the impreBBioD 
that'Che Ford Company has "done its bit" and will not be interested. in the salv .. 
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tion of society itoelf. But Mr. Cameron tells us nothing about the greatly in
creaaed productivity of the workers employed by his company to operate the 
machines it has installed. He does not tell U8 that in 1929, the lOOor cost of mak
ing an automobile door was $4.00, but today it is only 15c. He has not told us 
t~ in 1929, it cost $3.00 in wagu for body framing one automobile, but today it 
coate 35c; or that in 1929, it coat $3.00 to hand-finish the body framea of wood 
before paneling, but now it costa 200. In other words, Mr. Ford ill anxious to 
spend some of his fortune to tell the people, in a nationwide radio hook-up, what 
he is doing in the way of giving jobs to workers, but he is significantly silent 88 to 
what the workers are giving him in return for it &8 a result of their greatly increased 
productivity. 

The director of the governmental survey known 88 the National Survey of Po
tential Product Capacity, Mr. Harold Loeb, is authority for the statement that 
"Productivity per worker has gone up from !,648 (1913) dollara in 1869 in manu
facturing, to 6,533 (1913) dollars in 1932. rer capita income has gone up from 
277 (1913) dollara in 1890, to 282 (1913) dollara ID 1932." This represents an 
increase of 296.4 per cent in dollar value of the workers' productivity, but the per 
capita income has incrC8Bed by the pitifully small amount of only 1.8 per oent. 
Production per worker in our manufact.uring industries has increased 71 per cent 
from 1919 tb 1933, while the workers' share has decrC&BOd 6 per oont. While 
profits have increased 50 per oont, wasea have decreased 40 per cent. With a 
296.4 per cent increase in dollar value of worker productivity and only 1.8 per cent 
increase in per capita income, where has this wealth gone? Because profits and 
inflated capitaJ structures have taken more than their share, tbilI potential not 
actual, wealth has heen dilIaipated through the practice of non-production. These 
are some of the pertinent facta that Mr. Ford does not reveal to the public. 

They are pertinent becauee they prove that &8 the workers have incrC&Bed their 
productivity, instead of being given incomee sufficient to enable them to buy·back 
the real wealth which they have produced, it has been divertad into eapitaJ in
vestment, factories, machinery, etc., thereby enlarging the workers' productive 
capacity, without correspondingly increasing his purchasing or oonsUDllDg ability. 
Instead of the "prosperous" years preoeding the panic, being years of improvident 
spending, they are marked as the period of the greateet eavinga in history. Dur
ing this period, while housewives were spending $34,700,000,000 on consumable 
goods, capitaJ waa spending $53,900,000,000 on capitaJ investment. CapitaJ in
vestment is savings. It is DOW clearly evident to any thinking person that suoh 
a course would eventually wreck the economic system.. An important reason 
why the coUapse did not eome hefore 1929 waa because of the debt-creating device 
of installment selling by which the workers were enabled to obtain a part of the 
wealth they produeed, not aa a matter of right, but by mortgagiog their future 
earnings. In the face of this history, our uexpert economists" are telling us that 
all we need to restore prosperity, is such uconfidenoe" 88 will inspire greater 
investment in capital goods. 

We DOW have the over-expanded capital structures, i.dle factories, machinery, 
eto., &11 wellaa the debts which will require the masses, for some years to come, to 
pay the "coupon clippers" instead of consuming or buying back the wealth whioh 
they may produce in future years. Not only do we have the idle capital structure 
and the debts, but for over six years we have refrained from producing some 
$350,000,000,000 of real wealth which we might have produced had we listened 
to the voioe of reason and common sense instead of the bougM voices of "expert 
economists." Let me explain parenthetically that by referring to an over
expanded capital structure, I have reference to over-expansion from the standpoint 
of purchaaing power of the maaaea, rather than from the standpoint of the needs 
of the people. From the standpoint of (tprofitable" markets, and we are still 
under a profit system, there is over-expansion of capital enterprise, 88 witness the 
idle factories, but from the standpoint of human needs, there is no over-expansion, 
except poBBibly in unimportant and isolated instances, such 88 four gasoline 
stations on one corner. 

What has Mr. Ford learned from the history that h ... been written in his life
time and more especially in the last decade? BiB reoe.nt annoWlcement, in an 
obvious air of triumph, that Ford C&l'8 may now be purchased for $25.00 per 
month, would suggest that he haa learned little. The Ford view is the narrow 
view of the industrialist, without stateBmanlike vision and a~parently without 
serious concern for the welfare of the society which has made It possible for him 
to become one of the richest men on earth. H this matter is viewed with courage 
and vision and with a consciousness of social welfare, then Mr. Ford's propaganda 
to the effeot that he h&8 employad more men ... he haa bought more maehinery, 
may well be answered, "What of it? The fact remains, that we still have some 
ten or eleven m.ilIion unemployed in tbilI country." 
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Unl ... we consider, .. Mr. Ford apparently does, that the prospect of having 

some eleven million men permanently unemployed in this country is no concern 
of ours, we must cease confining our vision to our own backyard and undertake 
to arrive at Bome solution of the great social problems before U8, if Ford automo
biles are to con1linue to be sold. In looking at this problem from the social view
point, we must bear in mind the. great changes that have taken place in this 
country I particularly with reference to the change from an agricultural economy 
to an industri&l society which consumes an amount of electrical power energy, 
the equivalent of which could not be furnished by the muscular power of a half 
billion stalwart able--bodied men. 

Recentl," the Machinery and Allied Products Institute published a pamphlet 
entitled 'Ten Facts OD Technology and Employment," in whioh the narrow 
Ford viewpoint is taken, that machinery is really solving our unemployment 
problem, rather than creating a problem of technological unemployment. After 
giving various facta, and the usual erroneous conclusions, this Institute success
fnlly destroys its own case in the following words: 

uIf technological advancement did not make possible a greater volume of 
production the standard of living could be raised only by increasing hand labor. 
B ad it been necessary to increase hand labor in the same proportion as production 
between 1900 and 1930, every adult man and woman in the nation and several 
million ohildren would have been needed in jobs. It would have required more 
than 60 per cent of the entire population whereas only about 40 per cent ever 
seeks gainful employment, the remaining 60 per cent being constituted chiefly 
of women and children supported by the 40 per cent." 

Thus, the Machinery and Allied Produots Institute starts out to prove that 
labor--saving machinery does not destroy jobs and ends up by proving that were 
it Dot for machines and modern technology, there would not be enough adult 
men and women workers in the country to aocomplish the work now being accom
plished with extensive use of machines and power. 

We have already DOted the great reduction in the per cent of our population 
engaged in agricultural pursuits. In 1850, we had 12.6 farm acres for every 
man, woman and child in the country, but today we have only 8 acres for each 
man, woman and child. What has happened during the period in which our 
population haa doubled and redoubled, while those engaged in a largely se1f
sustaining occupation such 88 farming, have not increased in proportion. Indus
try has been able to absorb some of these people, 88 Mr. Cameron points out. 
But also, &8 Mr. Cameron points out, we cannot expect industry to employ all 
of the unemployed, at least, not on the present schedule of working hours. During 
the time that our frontiers were expanding nationally I internationally, and indus
trially, the slack was taken up, but now the gap is ever widening. The proportion 
of gainfully employed engaged in manufactUring dropped from 30.5 per eent to 
28.6 per cent between 1920 and 1930, according to URecent Social Trends!' 
Although machines and modem conditions have created many new jobs, the 
existence of some eleven million unemployed testifies to the fact that machines 
have not created a sufficient number of jobs to assure economio security for all. 
But those who argue that machines and modem methods have created new jobs, 
seem to overlook the fact that they have also eliminated many jobs.' Data 
888embled by the United States Bureau of Labor Statistics, which may be found 
on page 311 of the 1936 WORLD ALMANAC, relating to employees per million of 
United States population, is most interesting. A few of these facts are 88 follows: 

Employ ... Per MiUion of U .. iled 8ta1u PopulaJi ... 

1880 1931 

tFsc:~mi ~ ~ ~::: ::: ::~::~::: :::::::::::::::::::: ::::: 1, = :: :::::::::: :::::::::::: Boot and Sboe Workers •• __ • _____ • ____ • ____ .•.• ___ ••• _. 6. M4 _____ • ____ ••• ____ •• _. __ • 
Cabinet Makera. ___ • _______________ • ___ • _________ • __ •• 1,611 _________ • _____ • _____ .... 
C.."......, Join....................................... 8,'" ..•.•••.••....••••.•..•. Hack:menwDriv8lB and Draymen ______ • __ • __ • __ • __ • __ • 1,757 __ • __ . __ • __ • ___ • ___ . __ wo 

HRl'DIIII8 orkera •• __ •• __ •• ____ •••• ______ • __ ••••••• __ •• 982 _ •• __ • __ •• _ •• _. ____ ••• __ 
MBI'ble IUld 8&oDe Cuttera ___________ •• ______ • __ ._ •• __ • 001 ______ • ________ wo' _____ _ 

MUla .. _ .•• ________ .. ________________________ •.• _____ . 1,199 _________ • _____________ _ 

[~6_~~~~J~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .uu.~:. ::::::~~: ~~~~~~~~~~~~ Wagon and Coach Worken _________________ •• __ • ___ ._. 673 _______________________ _ 
W beelwri&hta._ •• __ • ___________________ ._. _____ • ______ . I, S23 ____________ 85 

1030 

...... 
1,013 .. ... .,. 
7,670 
1,24.0 .. , .. 

31. 
1 .... .., 
,,421 

173 .. 
nODe 
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It will be observed that the above occupations are those which have been 
reduced or eliminated entirely because of the machine and modem conditions. 
N at the least surprising in the above table is the fact that the American people 
had more physicians and Burgeons per million of persoDs in 1850, than in 1930. 
This is an awful commentary OD modern society. No doubt, many capable 
doctors are now in the breadlines or are digging in the frozen ground for WP A. 
Of course, physicians and Burgeons also are subject to modern trends which reduce
employment in their ranks. Doctors in large city hospitals can now attend far 
more patients than the country doctors of 1850, who were forced to struggle 
through the snowbanks of the byways, rather than on the hard surfaced highways 
of today. 

By carrying through to the present population the same per cent of the above 
workers who had such jobs in 1850, we find that if these jobs had not been reduced 
or e-liminated and if the same per cent were now so employed, we would now have 
18,246,471 occupied in the above callings. However, on the basis of the per cent 
80 occupied in 1930, which undoubtedly would be smaller now, instead of 18,246,-
471 being employed in these ea1lings, only 18,365,861 are now so employed. 
Thus, machines, technology and changed habits have eliminated 4,880,610 jobs 
in the above few callings. Narrow-visioned industrialists are constantly pointing 
out, through a favorable press and radio, that machines and modern conditions 
create new opportunities for employment, such as Mr. Cameron's illustration of 
four blacksmiths formerly being employed in a Michigan town, where now there 
are no blacksmiths, but 28 men are employed in garages, filling stations Mnd tire 
and auto accessory stores. But these industrialists are not willing to portray a 
realistic picture by giving all of the pertinent facts, such 88 those herein set forth 
relating to the decrease in jobs in certain callinga. 

Mr. Cameron's illustration pertaining to a Michigan town is worthy of a more 
though'bful analysis than he gave it. It is valuable because it refe-rs to a .small 
urban CommunIty, whereas the problem of unemployment in our modern tech
nological society is too frequently considered on,ly with respect to large urban 
centers. Let us attempt to complete the picture of this small Michigan towtl. 
which was only outlined by Mr. Cameron. On the basis of the year 1850 ratio of 
Harness Workers and Wheelwrights to Blacksmiths, there was approximately one 
Wheelwright and Harness Worker for every two blacksmiths. Thus, Mr. Cam
eron should have added two Wheelwrights and Harness Workers to the four 
Blacksmiths, making six, instead of four comparable former workers in this 
Michigan town. To make the comparison more accurate, there should be 
included those working in livery stables and feed stores, figures on which are not 
available to the writer, but certainly there would be at least one man working in 
the livery stable and one man working in the feed store. This makes a total of 
eight former workers, instead of four in comparative occupations in the Michigan 
town. Thus, the 23 garage, filling station and auto acceesory workers represents 
an increase in the eight former comparable workers of 187.5 per cent. 

We shall 888um.e that in the interests of accuracy Mr. Cameron selected a 
representative community. Having this in mind, although Mr. Cameron's illus
tration shows an increase in jobs, he significantly omits to point out that from 
1850, when these former jobs existed, to 1936, there has been an increase in the 
nation's population of approximately 452 per cent, while Mr. Cameron shows 
an increase in jobs of only 187.6 per cent. 

But in the interests of completeness and accuracy, we should carry through 
the per cent of population employed as Blacksmiths, etc., in 1850 and determine 
approximately what number would now be 80 employed had we not abandoned 
the horse and buggy for the automobile. The picture e&nnot be made complete 
because of the absence of figures relating to feed store and livery stable workers, 
but the omission is in Mr. Cameron's favor. By comparing the number of 
Blacksmiths, Wheelwrights and Harness Workers per million ·of population in 
1850 with the number so employed today, we find the number of these jobs per 
million of population was 615 per cent greater in 1850 than in 1980, as compared 
with Mr. Cameron's increase of 187.5 per cent in jobs in the Michigan toWQ as a 
result of the abs,ndonment of the horse and buggy for the automobile. If we 
888ume that the automobile had qever been created and we tried to use horses, 
buggies and wagons to do the work now being done by automobiles and trucks, 
there would not he enough Blacksmiths, Barn ... Maken and Wheelwrighta in 
the entire world to till theae necessary jobs in the United States. Do .. this look 
like the automobile brought about a net increase in available work opportunities? 
"Horses and buggies" may yet be the means of humiliating the modem Bourbons 
and Tori.. who are 80 solemnly PlOpounding the American Liberty League 
philosophy. 
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We could not intelligently eonsider this problem without referring to a very 

pertinent statement of Thomas Edison, who said: 
"Human slavery will not have been fully abolished until every task now 

accomplished by human hands is turned out by some machine." 
Dr. Ure, aD expert English economist, advised the manufacturing classes of 

England, in the middle of the nineteenth century, that the goal of the manufa.c
turers should be the development of machinery to the point where they could use 
the labol of women and children, which was oheaper than that of men, and that 
the ultimate goal W&8 to di~place alllabor, as nearly as possible, through the devel
opment of the machine. With this goal in mind, why is it that there are not 8 
greater number of unemployed than there is? The answer to this question is not 
a great compliment to our modern society. . 

In the early days when the overwhelming part of our population was rural, 
the major part of the population was essentially self-austaining, that is, the 
f&rmer consumed most of his own production. The farmer of those days had 
far fewer urbanities to support than today. In 1870, there was one person 
engaged in agricultural occupation for each 6.5 persons in the nation. By 1930, 
there was one person engaged in agriculture to 11.7 persons in this nation. With 
the increase in the general population expanding out of all proportion to the 
increase of those follo~ agricultural pursuits, thel'tl has been a tremendous 
increase in non..aelf..austaining and non-produc.tive persons. We now have 
millions engaged in such pursuits as advertising, salesmanship, social, welfare and 
relief work, publio employees, debt-merchants a'nd debt collectors, real estate 
operators, brokers, bookmakers, bOQtleggers, and many other forms and kinds of 
non-producing individuals, not to mention our high and increasing prison popu
lation. From the standpoint of producing the needs of the people, these groups 
might be considered &8 parasites upon the real producers. Of course, I do not 
mean to say that under present conditions some of these non-producers are not 
necessary, particularly tpe welfare, relief and social workers. If we are going to 
maintain poverw and nrillions of unemployed, we must have hundreds of thou
sands engaged in the task of keeping them from starving. Can we doubt that 
if all or most of these non-producers were engaged in productive enterprise, the 
working hours of all could be shortened? It is true that this great increase of 
non-producers has helped to raise the per cent of ga.i.nfully employed, but it has 
also placed additional burdens on the backs of the producers of real wealth. 

One who has only the selfish viewpoint of the industrialists who set profits as 
their only goal, may be content to dismiss this great social problem of our day 
merely by saying that the per cent of gainfully employed has increased along with 
the use of machinery. But the statesman who has social vision cannot so easily 
blind himself to the fact that, notwithstanding this, we have 80me eleven million 
unemployed and that if we again reach even the 1929 level of production volumes, 
we shall still have some eight million -unemployed in this country. 

Then we also have four gasoline stations on one corner, many struggling 
individual merchants and like "rugged individualists" who are struggling to 
stay in futile "private enterprise" rather than to lend their efforts toward achieving 
the productive capaCities that will supply the needs of the people. In other words, 
the real producers of wealth in the country are having more and more nOD
producers to support. In the face of obvious potential abundance on the one 
hand and widespread poverty and unemployment on the other hand, we maintain 
these !p'8&t non-productive classes, because we think we want that rugged indi
vidualism and private enterprise which it was possible for our fathers and grand
fathers to have a hundred years ago. While we struggle to maintain private 
enterprise by requiring small merchants and farmers to work from sun-up to long 
after sundown, and industrial workel'8 to labor many more hours than should be 
necessary in a system which has so increased their productivity, we Beem to 
overlook the fact that the great aim in life is not profits, but to live and to live 
the more abundant life which the Saviour of men laid down as the goal for human 
achievement, when He said: 

HI am oome that ye might have life, and that ye might have it more abundantly." 

"EXIlIBrr No. 2637" appears in text on p. 16924 

"EXHIBIT No. 2638" appears in text on p. 16924 
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"EXHIBIT No. 2639" appean in text OD p. 16925 

"EXHIBIT No. 2640" appe&l'8 in text on p. 16926 

"EXHIBIT No. 2641" appears in text on p. 16928 

"EXHIBIT No. 2642" appears in text OD p. 16929 

"EXHIBIT No. 2643" appears in text OD p. 16930 

"EXHIBIT No. 2644" appear. iD text OD p. 16931 

EXHIBIT No. 2645 

Adjusted sharecropper and ""'lIe /obor."" i ........ in rpeeijied /oooIil .... 19f1_r 

{Submitted by the Bureau 01 AgrlcDltural EooDomlcII, :Department of AJriculturt] 

Md Income Net Incema 
Total N., \hom ..... .......... per worker 

Aroa DB' """ 
P8!'Q.ot 

IDeom. I ...... total nGC ....... Total N .. Total Net 
DB' """ .e. """ 

SHABBCBOi'PBB 

",,. 
Yazoo.MlsslaslppJ Delta. ____ • ___ •••• _ .• _ ... 1111 .... .. 31 87 " 

1933 
Y8&OO-Mlaalaslppl Delta • _____________ .'_ ... ... 311.6 .. .. 11. .. 

111K 

1~~~tfa~:.:8DdMiSiiaSippI 881 ... .... 1 .. III ... 87 
River Baalns 1. _________________________ ... '" 33.0 88 &7 IS. 103 Atlantic coast plain ' •• _____ • _______ • 0.". MO ... 37.6 .. 00 167 10< Ureper Piedmont '0 _________________ .. __ .. ... "" 47.:1 " .. 133 ,. B act Belt' _________ • ____________________ 

860 20' .... 00 •• ". 71 

EE= B~= !:::::::::::::::::::::: :::::: 373 230 .... 00 .. '" '05 

"" .. ... 0 •• .. .. .. 
'933 

y ..... M ... ""J,pl Delta •.•.•..• _________ ... 261 88.' 118 73 1<6 00 Mlos""'llll D ta. _______________________ ... ... .... lit ,. '41 87 Qeorgla ledmont. ______________________ 
"8 187 .... .. 33 133 .. Booth Oaro1Jna.Ooast Plain ' _____________ ,,. .'" .... 101 " '5) .. 

'886 
V .. oo-M ...... 1pgl Delta • ________________ 1130 86' 30.8 ,66 "" ... , .. 
M_~ BeI.' __________________ 81. "" ".0 .. .. 107 70 Georgia. PJodmont • _______________ 401 162 600 73 .. '00 .. Teul-P1ney WoodI Cotton Area. _______ ... ... "'0 100 B7 ... 1 .. 

,887 

Arkansas: Bed. ArkaDsa.! andMla8l.s8lppl 
78 .0< 

Deltas • ________________________________ ... • '8 ... 118 16 • South Carolina Piedmont • _______________ 
66' ... "'0 •• .. ..0 87 South CaroliPa Coast plain • _____________ ... ... 8<.0 '68 .. 168 . .. 

l'ootDOtoe at end.:or table. 
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Adjusted ,h4,.ecropper and wage laborer net income in apecijidlocalitul, 

19SB-37 '--Continued 

Net Income Net Income 
Total N., o/:t home use porpenoD per worker 

Area ••• .... J)I!!'Q. of 
total net Income In""",. In.,.,.. Total N •• Total Net no. ..,h D.' .... 

--
WAOB LABOBEB 

'1134 
ArkBllS8!: Red. Arkansa! and MlsslsJppl River Delta 1. __ •••• _ •• _____________ • ___ ... '68 30.' 87 00 '28 .. Atlantle Coast Plain , ____________________ ... , .. 31.' 70 .. '09 70 

~t:= l~~~~~ _ ::~=:::: :::: ::::::: ::::: , .. '26 34.7 .. .. ,,. Sf .,. '36 33.7 .. 43 OS .. 
1!::: E~~ t:::::::::::::::::::::::::: '42 , .. 31.4 rn .. 16' '0< ... '69 31.0 " .. '38 .. 

,93' 
Arkansas: Red. Arka.nsasand Mississippi 

'09 79 , .. 112 DeitllS·o. ______ ._. _____________________ <OIl ... 27.' Bouth Carolina Piedmont , _______________ ... 228 33.7 .. .. '33 ., 
South Carolina Coast plain '. _________ • __ 87' 273 .... 76 .. '28 .. 

I VarIous !ltudies adJusted for comparability. 
2 Source: "Plantation Organization and Operation In the Yazoo.Mlssisslppl Delta Area," IAlDptord 

and Thlbodeaux, USDA. TechnlCBl Bulletln No. 682. 
a Bouroo: "P:antaUon Ornnizatlnn In Arkansas," B. W. Blalock, Ark. Exp. 8ta. BuD. 389 • 
.. Sourre: "Landlord and Tenant on the Cotton Plantation," 1'. J. Woofter, Jr., WPA. 
'Souroo: Bureau 01 Bome Economics, USDA. Consumer Purchasea Studies, WP A cooperating, 
• Sauroa: Unpublhlbed data, Program Planning Division. AAA. USDA. in cooperation wltb BAR. 

U8DA. and the respective AlQ'icultural Ezperlment 8tetioDll. 

EXBllIlT No. 2646 
(Submitted by the Bureau or A.grloultural Economic!!. Department or Arrlco1tureJ 

INcOMlD 011' HIUD LABOBEBS 

With respect to other areas and crops than cotton, feW' of the studies that have 
been made are comparable, owing to variation8 with respect to home use products, 
perquisites, total family earnings, and total earnings throughout the year. How
ever, taking the figures as they stand, the incomes of farm laborers in the various 
crop areas studied may be grouped as follows: 

AnronmQ/, 
IIImblQ'8 

Area fIer rear 
1. Tobacco (Kentucky) 1935-36___________________________________ $188 
2. Small grainu (Kansas and Minuesota) 1935-36 ____________________ 206-254 
3. Truck (New Jersey) 1938______________________________________ 265 
4. Corn (Illinois and lowa) 1935-36 _______________________________ 308-312 
5. Sugar beets (4 States) 1935_____________________________________ 340 
6. Hops (Washington) 1937, Single person ____________________________________________ _ 

7. Calif!~)19\~~d:::::::::::::::::::::::::::::::::::::::::::::: 1935-36 ___________________________________________ _ 

352 
496 
261 
651 

In the areas covered by Messrs. Folsom and Vasey in 1936, the average earn
ings were 88 follows: 
1. Self-oufficing (Tenneasee) ________________________________________ _ 
2. Cotton (Louisiana) _____________________________________________ _ 

(Texas) ________________________________________________ _ 
3. Tobacoo (Kentucky) ___________________________________________ _ 
4. Small graillB (Minnesota) _______________________________________ _ 

(Kansas) __________________________________________ _ 

5. Stook ranch ~Co)orado)------------------------------------------

6. Corn ~~~:~-:::::::::::::::::::::::::::::::::::::::::::::::::: 7. Dairy g'ennsy\vania) ___________________________________________ _ 
8. Fruit ( alifornia) _____________________ . ________________________ _ 

$126 
130 
162 
188 
206 
254 
285 
308 
312 
353 
651 
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EXHIBIT No. 2647 

[Submitted by the Bureau of Agricultural Economlcs. Department ot AgrIculture] 

Farm Labor Income: Variou. St'Udie8, 1980-38 

Areas and studies Author ot study 

I. Corn Belt (ResIdent): 
A. lIllnob-Livinpton Co .• 1935-36 1 ••••• , ________ V~y ~ Fo~m. ____ -.-----.-B. Iowa-HsmUton Co., 1~361 ________________ _ 

n. Small Grains (Resident and non-resident): 
A. Wheat--KansM-Pawnee Co., 1935-361 .• _._. __ _ 
B. Small grain.9-Minnesota I Lac qui Parle Co., 1936-36. _____ • _______ • _______________________ _ 

m. Sugar Beets (Resident and nOD-resident): 
Micblgan·M1nnesota-Montana-Wyomlng, 1935. _.. JOhnsoD. ______________ . __ .". ". __ 

IV. CBlUornla (MIgrants): 

c .... 
..... In .. 
ucluslve 
ofrellar 
In",,_ 

.... 
31' ... 
"'" ... 

A. Varlom ...... and ""'PO. '930 •..••.....••....... 1 ! 1931. ____ • ___________ •• 

i:i:::::~::::::.~.~::::: BRA. _____________________ --- ---

1935. _. _________ • '. __ ." 
B. Placer Co.-rruIt. 193&-38 1• _____________________ VUBJ' and FolaoIlL ___________ _ 

... 

.26 
SOB ... .., 
26' 
65' 

V. Yaldma Valley-WuhiDgton, IV35-36: 
Resident: 

A. "'u1J':~ ~~ ...... : .................... I ! Family heads __________________________ _ 
NonA~~~;nd genemI (arms: Broob _________________________ _ 

Single worken __________________ • ______ _ 
FamUy heads __________ • _____________ • __ 

B. HoPt, 1937: 
Single persons: 

m f~kl~~iiiOi-iOUi;u;.;·.Di.::: } { 
. Family heads: Reuas, Landls,. and Wakefteld __ _ 

~~~ ~~a:oDl88rleiiitureoiiy:: 
VI. Kentucky (R6!!Ildent): A. Todd Co.-Tobaoco, 1935-381 ___________________ Vaseyand Polsom _____________ _ 

VII. A. Truck-general dairy, New Jersey, 1936 ______________ Fobom 1_
0 

____________________ __ 

B. Truck, 1938 J. 0 ____________ _________________ ________ Natl. Child Labor COID ________ _ 

217 
108 

... .., 
8 .. ... ... ... 
'88 .. , ... 

I Vasey and Folsom studies are averages at single hands and family groups; In some cases they Include 
aharecroppers, tenants and farm owners who worked. out as laborenl; in some instanCIBB migratory 8.Ild 
resident workers' incomes are represented in the averages. 

J Income represents earnings (or seasonal employment on the term oo1y. A verap number at days avall
able lor fann work was approximately W. Income ftgarea are case averages including both s1qIe persons 
and lamUles of workers. 
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EXHIBIT N G. 2648 

(Babmltted by tlIe BUN&U of Agricultural BCOlIomics. Department of Agriculture] 

Agricultural BmpiIJyment in lhe Unit.d Slat .. , 1909-S9 
ANNUAL AVERAGE OF NUMBER OP PERSONS EMPLOYBD ON FIRST OF 

EACH MONTH 

Total emploJ"Dlell1i Family workers Rtred workers 

Year Avg. DO. Avg.DO. Avg. DO. Ind"" InO"" Indez: 
(&:n~) (l9Ji-2g-100) .. rsoDS 

(thousands) (19K-29'" 100) ".".ns 
(thowanda) (1934-211=100) 

lIKIIL •••• _. __ ... llJO .. 11 D,8t! 111 ..... 97 
1910 ••• ______ 12, 146 107 ~ ... 110 un .. 10n._. ______ 

I~'" "" 9.172 IOII ~870 .. 
-19IL. ______ 12,038 lOll 0,149 lOO ~ ... .. lOIL. __ . ___ ... 033 106 SI,I28 IOS UO. .. 19[01... ______ ...... 106 0,081 108 2, 919 .. 
IOUi ••••••••• 11,981 I., D,IK7 107 ..... 100 19UI... ______ 12, 018 106 9,050 107 ..... 101 
1917._. ______ 11.789 10< ~ ... I.' ...,. 100 
1918._. _____ • 11,248 '~ ~'07 ,., 2,841 97 1919. ________ 11,106 U22 .. ~7" .. 1920. ________ 11,362 100 ~'79 101 U" .. 192L. ______ 11,412 100 8,611 ,., ~001 .. 1922. ________ 11,443 101 ~628 ,., 2, 916 .. 1923 ___ ~ ____ 

11,386 100 8,401 101 ~ ... .. llr.H. ______ •• 11,362 100 ~ ... 101 2,874 .. 
1921L •• _____ • 11,44.6 101 ",77 lOO ~ ... 97 1926. ________ 11,634 lOO ~607 101 3. "" 103 1927 _________ 

11,2016 .. ..... .. ~ ... 100 1928 _________ 11.295 .. ~ ... .. ~ ... 100 1929 _________ 11,289 .. ~306 .. ~ ... 101 1930 _________ 
11,173 .. 8,323 .. ~860 97 1931 _________ 
11,169 .. ~ ... 101 ~ ... " 1932 _________ 11. 0fI9 " 8,571 lOO U .. .. 1938 _________ 
11,023 " ..... 10' ~ ... .. 193"-_. ______ 
10.802 .. ~606 101 ~ ... 80 1935 _________ 
11,172 .. ~,.. lOO ~'68 .. 1936 _________ 
10. 997 " ..... 101 ~ ... .. 1937 _________ 
10,830 .. ~213 .. 1'.7 97 1938 _________ 
10,745 D. 8,216 .. U29 .. 1939 _________ 
1~'" .. ~I" " ~.,. .. 

Source: AgrIcultural Marketing ServIce. U. S. Department 01 Agriculture. 

UEXHIBIT No, 2649" appears in text on p. 16942. 

"EXHIBIT No. 2650" appears in text on p. 16943. 

"EXHIBIT No. 2651" appears in text on p. 16945. 

HEXHIBIT No. 2652" appears in text on p, 16946. 

ICEXHIBiT No. 2653" appears in text on p. 16947. 

"EXHIBIT No. 2654" appears,in text on p. 16948. 

"EXHIBIT No. 2655" appears in text on p. 16948. 
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"EXHIBIT No. 2656" appears in text .on p. 16949. 

"EXHIBIT No. 2657" appears in text on p. 16951. 

"EXHIBIT No. 26.0;8" appears in text on p. 16953. 

"EXHIBIT No. 2659" appea1'9 in text on p. 16954. 

"EXHIBIT No. 2660" appears in text on p. 16955. 

"EXHIBIT No. 2661" appears in text on p. 16956. 

"EXHIBIT No. 2662" appears in text OD p. 16959. 

EXHIBIT No. 2663 

(Submitted by the Bureau of Agricultural Economics, Department of Alrlculturel 

Comparflli .. Co.1IJ 0' Operating a seo Acre Wheat Farm fJJiIk Horse. 
or fJJiIk 7Tactor 

Ho ... Tractor 
Powar Power 

-18 d&YI ____ Sta 
108 -------------'. 41 .. ... 
18' .., 

Cash Ontlay: 

. Dbo~I'.~~ ... sad ........................................... . threebJng. ___________________________________________________ ". _____ • 

o~i3,::::~·:~~~::::::::::::::::::::::::::::::::::::::::: 
t8I8B . ____ 0_. ________________ ,_ .. __ ._ ... __ ._. _______ . ___ .. _ .. _. ___ . OM ... ... ... 

Sl.151 'J,250 

.Ib" ................................................................ 1--::-'::. 
TotaJeasb. _______________________ ._._ ••• _________________ ._._ •••• ___ ._ 

" .. ... 
Sl,4n '1.810 

M_ Bo .............................................................. 1_-,-_+ __ -:--,--, 
Total Charge. __ • --. ----- --. -- .• -. -. --- -- -- --- --- --- --- - --- - -~ - ---- -- - --- ----I==";";=f====== 

U10 2,3«) bu._l.~ .. C8S~:r. =Ig:.: ____________________ . ___ . ________________ . _. ___________ _ 
Other crops _________________________ M_MW. ____ •• ___________ • ____ ._ •• _____ _ ... ... 

$2, 115 ...... Livestock and prodUctl_. ____ --- - -- --- --- -- ---. -- -- --- -- --- -- -- --- -. - ----I--:::-:::-f----:=-::::: 
Total _____________________________________________________ • ____ • ______ _ 

DUleren08. __ • ____________________________________ ._. ____________ • __________ _ 

A_ of wheat __ • ______________________________ • _. ___________ •• ___ • __ • _. ____ _ 

~= ~~e:1 ':Erpmeiii:.:::::: :::: :::::::::: :::::::: :::::::: ::::::: ::::::: Perm value 01 UV8Itock _________ • _: ________ • ___________________ • ___________ • 

Wheat sot bushel. 
Labor SUO day. 
Data adJuated from orIg1naI record. U. I!I. D. A. 

.... .... 
lOO ... 1---1----:::: 
80 .. 

'1, {lOO ",800 
~.,. 800 
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EXHIBIT No. 2664 

lSubmltted by the Bureau of Agrloulturtl Economics. Department or Agriculture) 

Comparative Coat 0/ Operating t'J lOO Acre Corn BeU Farm 1DitA Hor,u and HoratJ 
Equip_RI or with 1T0<t0r and TrO<tor BquiptMnl 

Ho .... Tractor 
Power Powar 

Cash Outlay! 
Direct crop expoIl38: 

$1:19 •••••••.•••• i287 
388 

b1red labor _______________________________ ~ _________________________ _ 
other crop 8XpODSO ______________________________ • ___________________ _ 

"" 
.,. 

7. .. 
108 108 ~~~~~:~~~:::::::::::::::::::::::::::::::::::~:::::::::::: ... . .. 

,~ ... ~ ... 
Repair buUdiDp, taxes, eUl .. --- -- _______________________________________ 1 __ ,-_.1 ___ ...,. __ 

TotalCBSb ____________________________________________________________ _ ... 623 

$1.683 $1. "'" 

M acblnory Replaoement. _ " ________________________________________________ _ 

1--:::-:::::-+----,,-= 
Total C ................................................................ 1=..;;;;;;;+==,;;;;;;;; 

U" ~"'" 1 .... 1,891 

Cash Farm ReoaIpta: Livestock. _________________________________________________________ 0 ___ _ 

CroPl __________________________________________________________________ _ 

30 30 

'<.630 N .... 

0'"" .................................................................... 1--::-=1---::-::: 
Total.. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• I=~~+==,;;;,;;;; 
DIft'erenetL _____________________________ 0 _0 ______________________ 0 ____ _ 

~:S=t o~ ::~-DioiiiBii(riiormi: ~::::: ::::: ::::: :::::::::':::~:::~:::::: 

Acres oloom, '17. 
Acres of oats and lIoybeana. 77. 
Acres of other crOPl. 12. 
Data adjusted from original record, U, S. D. A. 

EXHIBIT No. 2665 

~ .. 7 
1, G26 
~266 

[Submitted by the Bu.reau 01 Agrfcultural Eoonomlcs, Depart.ment or Agriculture] 

~ ... 
83S 

~ ... 

E:cpen8e. of OperoJdfl{/ Planlali .... with Cropper. and Muk8
b 

Wag. Hands and 
Mule., Wage Hands and 'l'ractoT.; Miasi8Bippi eUa 

Cub Outlay: 

Croppe, 
Labo, 
And 

Mul .. 

Hired 
ubor 
and 

Mnl .. 

HIred 
Labor 
and 

""'etor 
.Power 

W&¥EIIBhor hired •• ____ A ________ 0 ______________ 0 _____ .______ __________ SBCIS $(1.281 110,603 
Work stock expen!IEL _________ 0_. ____ • _______ •• ___ 0 ______ ._ •• __ •• ______ 342 342 154 

g~~::t!,~_~r.~~~.~~~~:::::-:::::::::~:::::::::::::::::::::::: I, ~ 8, ~~ t ::~ 
Taxes, Insurance, bldi. repairs ••••••••••• __________________________ • ___ :'~:. .. = .. I_= .. :,3= .. :_I._:" .. ::::.OO= 

Total cash_ •• __ • ____ • __ • __ •••• _._ •• ____ ._ •• _____ ._ ... ______ • ___ • .: __ • $6,081 $16, 788 SUI. eoo 
Depreciation: 

Work stock and mule equlpment .. ___ ._. ___ .. _. __ .. _ .. __ ........ ___ .. 1,200 l,D 208 

;rtlf~i~:~J~~:~~~:..t:::::::::~::::~:::::::::::::::::::::::: ·-----608- ·-----Sir ~ 

Net p~~tg~~oom6::::::::::::::::::::::::::::::::::::::::::::::::::: ~:= .~~ ftk~:t 
Cotton production, holM •• _ •• _. ____ • __ ••••.•• __ ..•••. ___ • ______ ••• _____ •• 8S8. 8 aM. 2 473.2 FnntUlea on plantatloD .. __ ... ______ .. ___ . __ ... _____ ._ .. _ ... _____ ._ .. __ ._. 84 19 201. 

Cotton at t~ per lb. 
Cotton yield, stiO Ills.IIDt per 8t're. 
"Plcklnlf oot per 100 Iba. 
Labor $1.00 per da.,. 



17446 CONCENTRATION OF ECONOMIC POWER 

EXHIBIT No. 2666 

[Submitted by the Bureau 01 A8r1cuJtural Bconam1cs. Dej)JlrtlD8Dt of ABrfcultureJ 

Comparison of Net Plantation 1 """me Under Two Systems with Differem Prices 01 
Cotton and Different Wage Rates; Mi8sissippi DeUa 

Lint 12t per lb.; labor $1.00 per dar~ Yield 3liOlbs. per &ere. ____________________ _ 
Labor $1.50 per day: Yield 360 lbs. per acre •. _________________________________ . __ 
Cotton fit lb.; labor $1.00 per day; Yield 3liO lb!. per acre. _______________________ _ 
r~abor 60t per day ___________________ • ________ • __ • ___ •• __ • '._. __________________ _ 

Data rrom u. S. D. A. Tech. Dui. 682. 

Net PlaDtaUOD lDoome 

Cropper Wa .. 
and Mule Bands and 

Power Tractors 

...... .. ~ 
I". 

$12, 1110 se. 761 
St. 318 
11.122 

"EXHIBIT No. 2667" appears in text on p. 16963. 

EXHIBIT No. 2668 

{Submitted by the B1UfJ8D. OJ' Agrlcultoral Economics DepartDleot 01 Agriculture] 

Changes in Farm Mortgage Debt and Va! ... of Farm Real EBtale, Unika StaI<B, 
191fH19 

Total rarm· Value Of Ratio of Total farm- Valneof Ratloot 
Year mortgage (srm real debt to Yeer mortgage !Imn real debt to 

debt' est.ate l value debt' ....... val ... 

MIUIon MW .... MW,." MW,." 
dollGrI dolllJ" PlrCf7lt dolls" dollar. Pnctn' 

1910~ ___ " _______ S.2Il8 34.801 ••• 1930 ___________ 
9,681 47,890 20.1 192(1. ___________ ..... 66.318 I2.7 

1933 ____________ ..... BO.m 28. • 1923 ____ • _______ 
ID.7811 62,7ID .... 1938 ___ • ________ 

7.071 ...... ... 0 

E As of lanuary 1. 
a Based OD value or land and bul1dlnp as or dBte or Census In Census ye&I'8; valoe 1.11 iDtercensaI yean 

derived trom Index ol}and values per acre as 01 March 1. 



• EXHIBIT No. 2669 

(Submitted by the Bureau of AgricuJtara1 EconomlCl. Department of Agrloulture) 

TABLE A.-Eltimated amount of jarf1H1UJrtgage loans out8tanding, by geographic divisiona, January 1. 1910-89 

United NewE1lI- Middle E ... W ... South East W .. t 
Year North North Soutb Soutb MountaiD Paclllc Sta .. land Atlantlo Central CenU81 Atlantlo Central Central 

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1,000 
doIla" dollGr. dollar. dolh:m dollar, doUar. doll«r. doIla" doIla" doIla" 1910. ___________________ • ___ 0 ________ e. _0 __ 0 __________ 

3,m.8t13 70. ,.,. 269,718 807.008 1,216,944 130,33t 108,711 ""."" 09,455 184,922 1911. ___________________ ._. ___________ • _0 _________ 0 ___ 

8,622.121 70,62& m,m 870,'" l,t19,760 139, tll& 118,660- 306,971 121,819 201,807 1912. _____________________ • _____________ ._._. _________ 
3,020,748 ...... 280.728 949,313 1,61O,7U 170,971 118,&02 371,M7 142,891 2ID,740 UHa __________________________________________________ 
4,347,879 83,911 317,963 1,017,626 1,717,743 177,327 126,470 421,4'1\1 175,413 "','" 1914 __________________________________________________ 
.. 707,368 91,ru7 337,657 1,083,543 1,870,602 184, 8UI 146,8&7 ..., ... 191,829 .... ... 19t6 __________________________________________________ ,990,78t.i ...... 338,810 1,135, 733 2,033,0t2 193,048 141,441 451,187 21,338 384,746 1918. __ . _______________ ..,. _____________________________ 
6,266,426 102,588 326,437 1,181,374 ~202, ...., 197,310 138,805 478,016 233,828' 395,641 19t 7 __________________________________________________ 
li,825,861 108,392 31,939 1,288.376 2,497,278 2Ol,894 149,248 In8,876 .... 113 441,676 1918 __________________________________________________ 
11,638,860 109,406 341,481 1,399. 66li 2, 793,831 ZJl,OlO 187,247 598,134 37li,001 1102, 087 1919 __________________________________________________ 
7,137,365 105,763 359,611 1,467,660 8,032, 137 287,491 240,198 687,106 461,930 626,,,," 1920 __________________________________________________ 8,448,772 114,757 ...... 7 1,662,678 3.606,470 391,069 "", "" 806, 184 692,675 1111,453 1921. _________________________________________________ 

10,221,126 125,328 446,685 1,964, 233 4,376,022 1105, 770 447,64{) 902,149 710,962 733,338 1022 __________________________________________________ 
10,702,267 133,054 459,197 2,039,436 4.591,790 &48,372 445,402 978,472 759,066 747,469 1923 _______________ ~: _________________________________ 
10,785,621 142, 129 463,382 2,091,683 4.636,028 630,457 400,395 I,Olli,690 771,800 m,357 1924 __________________________________________________ 
10,664,919 146,810 459,773 2,100,146 4,629,411 504,70& 394,909 1,000,372 695,467 733,327 1926 __________________________________________________ 
11,912, 6liO 141,117 446,620 1,938,810 4. 277,034 491,410 378,036 923,342 681,088 734,293 
9,713,213 142,860 4&7,527 1,887,197 4.008,648 li55,490 399,881 063,988 633,710 763,912 
9,668,422 140,878 467,939 1,854,988 3,807,772 600,170 <26,<53 1,034,316 626,035 800,871 
9.756,957 152,607 473, l8li 1,880,987 3, T18, 713 688,728 446,916 1,092,225 529,509 814,089 
9,756,5li9 162,858 472,613 1,917,696 3, '134,671 646, lli7 "'.m 1,091,781 651,371 839,839 
9,630,768 171,708 "',463 1,883,614 3,670.719 619,348 432,732 1,109,328 575,012 012, 284 
9,468,281 176,170 "',033 1,818,884 3,474,157 49f, 601 418,4'1\1 1,089,846 581,914 ....... 
9,214,004 '84,"'" 469,020 1,767,767 3,342,008 465,927 401,762 1,081,423 577,436 934, 161 
8,638,383 186,799 469,317 1,657,760 3,082, 199 423,008 300,638 1,020,388 MO,toO 902,978 
7,887,119 176,969 ....... 1,522, 624 2, 760,665 401,104: 341,806 D-n,1l7 481,768 836,642 
7,785,971 176,003 4J3,678 1,635,006 2,694,140 421,644 3M, 212 934,687 474.214 '182, 487 
7,638,867 177,671 411,~ l,li11,689 2,610,766 418,166 34~800 "',683 476,781 771,'J!if1 
7,380, '197 180,458 ....... 1,471,281 2,466,644 ....... 341,931 879,928 463,423 760,441 
7,214.138 183,0911 ....... 1,4.33.010 2, 376,056 401,799 839,730 852,785 453,SM 769,4&0 
7,070,896 186,574 ...... 1 1.409,046 2w290,887 397,024 840,396 831,806 446,9Ui '68,687 

-- - -_ .. _------------

~ 
C'l 

~ 

~ 
~ 
~ 
1>1 

8 
~ 
~ 
~ 
~ 

~ 

..... 
"'" t 
~ 



17448 CONCENTRATION OF ECONOMIC POWER 

EXHIB.T No. 2670 

[Chart based OD the lollowfDl staUatlcal data appears in ten on p. Itl968J 

PeTcerWg' ollhe 001". ollarm real .. tal. belonging 10 larm op .... lora in .. lecled 
SIalee, 1990 and 1986 

Cbange tu Ch8lll81n ..... '''''' , ... ........... ..... ."'" '03' percentage 
01 equity o'equJty 

Pd. P". P ... P ... Pd. Pd. Maine .• __ • __ • ___ • ___ 77.7 70.. -7.4 Nebraska. _________ •• .... ..... -6.4 Connectlcut._ • __ • __ • .... 67.9 +3.8 Delaware. _______ ."._ 41.9 41.1 -6.8 
Wloco..m ••••••••••• 00.' .. .. -6,3 Wyoming. ___________ .... .... -&,8 Mlnnesota. __ •• ___ •• .... ... . -7.0 New Mezlc:o. ________ a9.8 .... +8.6 Bouth Dakota. ______ .... 20.' -&2 Nevada.. ............ .... .... -10.7 

EXHIBIT No. 2671 

[Submitted by th BIII'8IIU of AgrJcaItaraI BCODOmfc:!J. Department ot ,Agr!cultareJ 

TABLE B.-Equiti .. in larm real .. !ale, 1>y I."ur .. , United SIalee, 1980 and 1936 
(I nuulmen!e ollarm operators and 01 olher p.opl.) 

Equity of the Equttyotothera Operator had Equity of aD (Mortgage debt DO ownership 
Tenare groups 

operator, 01 the operator) ID ...... ....... 
I"'" '036 I"'" '036 '''''' .... I"'" 

,.,. 
--------- Pm"" P""", ---""un' -F8rDlI operated by tulI 0WDel'9 ______ 36.1 .... • •• 11.' ----s.T ----fu' «'1 .... 

Farms operated by pari owners. ____ ... .. . ... ..7 17.0 16.8 Manager farms. _____________________ '.7 U <.7 ••• Tenant farms. _______________ ._. _____ . _------ -_._---- -------- -------. .... .... .... .. .. 
All farms. _____________________ 41.6 30.1 11.t I ... 4.1.0 .... 100.0 100.0 

The table above indicates by tenUre!! the percentage of the total value of farm 
real estate belonging to various groups. The equity of operators in all farms 
in 1935 equalled 39.1 percent of the total value lis compared with 41.6 percent in 
1930. This decline representG; primarily an increase in the ratio of debt to value, 
the percentage of the total value mortgaged by tbe operator inoreasing from 11.4 
percent in 1930 to 14.9 percent in 1935. Even though debt was declining, values 
were falling much more rapidly during that period. Farms in which the operator 
had no ownership interest Wf!re 46 percent of the total value in 1935 as against 
47 percent in 1930. While available data indicates that the number of farm 
tenants increased during the same period, the value of tenant farms represented 
a smaller percentage of total farm real estate values, and the percentage of all 
farmers who were tenants decreased. 
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EXHIBIT No. 2672 

17449 

(Submitted by the B'IlnI&O. of Agriaoltural Eoonomics. D9pariuumt of Agriculture) 

TABLJD C.-Toklljarm mortgage debl and amounls held bV principal lender fIrOUP', 
Januarv I, 1910-89 

Prlnc1pa) lender sroupe 

Totatrarm- Federal 
_01_ 

mortgage land banks We debt and Laud Joint stock Insurance 
BankCom- _banks' oompani6ll 
mlssl .... • . 

1,000 tkiIlu, 1,tXJO dolltu. 1,fXJO dollar. 1,fJ(JO dollar. IDtO •• _. ________ 0 __________ ._._ 3, 207,863 ------------ -_-_-0------ 386,981 191L. _________________________ 
8,522,121 ------------ ------------ ....... 1912 __________ 0 ________________ 

3,929,768 _ ____ 0. ____ - ------------ 479,863 19l3. _____ 0 ____________________ 

"'347,679 ------------ ------------ 600,168 1914. __________________________ 
t. 707,358 --._-------- ._---------- &97,462 19 UL. ___________________ w. __ ._ 
4,ggo, 785 ----_ ....... ------------ .... 984 10Ut _____________ • _ ••• __ ••• ___ 6,266,426 _ .. _-----_.- ------------ 766,671 1917 ___ ._. _____ •• ______________ 3,826,851 -----i9;iir ···-·-i;i88- 861,144 1918_._. _______________________ ......... 956, 591 191D ____________ ~ ______________ 
7,137,366 167,021 ~ ... 1,018, 163 1020 ______________ MO. _. ___ •• ___ ...... ". ....... 60.038 D74,826 1921-_ • ____ • __ • __ •• _________ •• 10,221,126 358,010 17,069 1,?mi,778 1922 ___ • _______ • ___________ • ___ 

10,702,267 ....... 86,017 1,432, 367 1023_._. _. ___________ M _ •• ______ 10,786,621 6.56,681 218,176 I, Me, ZI3 1924 ______________ • ____________ 
10,6M.919 822, 161 .. ~ ..... 1,792, 146 1025 __ • ___________ ••• ____ A _____ 

9,812,660 923,071 ....... 1.~624 
19~ _____________ M __ • _. __ • _____ 

9,713.213 ...... , ....... :1,030,301 1927 ___________________________ 
9,658, 422 1.00s.M2 632, 674 2, 123, 684 1928 ___________________________ 
D,756,961 1,144,984 667,314 2, 172, 863 1928 ____________________________ 
D,766.559 1, 182,813 666,616 2, 138, 980 1930 _________________ • _________ 
9,830,768 1,186, 766 .,., ... 2, 105, 477 

1931. __________________________ 9,468,281 1,176,832 600,811 2, 069, 221 1932. __________________________ 
9,214, OCK 1,161,669 03.,,,, 2, 007, 361 19S3 ___________________________ """383 1,106, 610 469,183 1,869,160 1934 _________________ A • _____ A __ 

1,887,119 1.273.881 892, 438 1,661,0.6 1985 _______ • __________________ • 
7,186,971 2, MI1,824 265,931 1,358,900 1936 ___________________________ 
7,638. 867 2,863,986 175, 677 I,OM,770 1937 ___________________________ 
7,389,797 2,~912 133,'" 936,464 1938 __________________________ 
7,214, 138 2,836, 962 104, 163 896,470 1939 _____________ • __ • __________ 
7,070,896 2, 723,022 87,862 887.336 

I Excludtng Puerto 8100. l"brores for IDI8-36 are face amount of loam. 
I Including banks in reoolvers6lp. 
I Open State and national bank! 1010-33. lnsured aommerclaJ. banks 1984-039. 

Oom· 
men>laJ 
bBDks , 

1,000 rlollM. 
",,248 
477,568 .... "" «173.752 
m.m 
746, III 
716,269 
1133,900 

1,008,492 
I, oso. 2«1 
1,204.383 
1,447,483 
~"", ... 
I, li06, 467 
1, 888, 106 
1,3:X), 456 
1,178,480 
1,143,696 
1,097, 08li 
1,046, 624 

997,468 
946,816 
MO,136 
.... 083 
710,863 
498,M2 ........ ..... '" 601,460 
610.276 

UEXHIBIT No. 2673" appe&l'B in text on p. 16970 

Individuals 
and othoza 

t,fXJO dollar. 
2,4JoI,M4 
2, 621,099 
2,869,805 
3, 123, 769 
a,386,I09 
8,674,690 
8,714,58& 
4,030, 717 
4,531,177 
4,923,S67 
&, 913, 130 
7,133,896 
7, lMll,806 
8, 848,495 
6,260,888 
3,400,0IH 
4,960, :Hl 
4,689,947 
4. 674,111 
4,731,826 
4,716,078 
4,685.Ml 
4,578,206 
4,3UI,347 
3,848,891 
3,270,474 
3,066,940 
2, 943, 398 
2,877,003 
...... Il00 



17450 OONCENTRA.TION OF ECONOMIO POWER 

EXHIBIT No. 2674 
[Submitted by lbe Bureau of AarlooJtural BooDomJcI. Departmen& of AsriouUum] 

Total farm real .. tat. taua and farm mortgage int .... t charg .. pa1lable, and percentage 
such payment8 are 0/ oollh farm income, 1910-88 

Year 
Farm real 

"Iala ..... 
Farm "'" 

Farm estate 
mort .... tues and Cub 
In rarm- rarm 

terest mortgage income I 
ehaqel iDtere.st 

Tuesand 
interel!ltu 
aJ)ereent-

age or 
CBBhfarm 
In", ... ........ ----------1----------

1910. ____ • _____ ••• __________________________________ _ 
1911 •••••••• ___ ••• _. ___ •• ____ •• ________ w __ •• _____ ._ •• 

1912. ________ ••• ___________________ • ________________ _ 
1913 ___________________ • _________ • __________________ _ 
1914. ______________________ • _______ • ________________ _ 
19Ui. _____________________ ._._._ ••• ___ •• ____________ _ 
1916. ____________________________ • __________ ••• _____ _ 
1917 ________________________________ •• _______ •• _____ _ 
1918 _________________________________________ •• _____ _ 
1919 _______________ ._ •• __ •• __ ._ ••. _ .... ____ •.• ______ _ 
193> ___ ._._. _____ • _______ • ______ • ______ • ______ • _____ _ 
1921 _____ • _____________ •• ____ •• ____ •• _______________ _ 
1922 ______ • ___ • _____ • ____________________ • __________ • 
1923 _________________________ • ______________________ _ 
192f. _________ • ____________ • __________________ • _____ _ 
1926. _______________________________________________ _ 
1926 ______ • _________________________________________ _ 
1927 ______ •• _________________ • ______________________ _ 
1928 __________________________________________ • _____ _ 
1929 ___________________ • ____________________________ _ 
1930 ____________________ •• _______ • __________________ _ 
1931 _____________________________________ .. __________ _ 
1932 _________________________________ • ______________ _ 
1933 ________________________________________________ _ 
1934 ________________________________________________ _ 
1931L _______________________________________________ _ 
19:J6 ____________________________________ • __ ~_. ___ • __ _ 
1937 ________________________________________________ _ 
1988 _______________ • _______ • ________________________ _ 

MU/km • "11.,, 
168 
183 
101 
"8 m 
243 
260 
20. 

'" ... ... 
61" ... 
.16 
5ll 
517 ... ... ... .. , ... . " • 00 ... 
as< ... 
397 
41" 
<rY1 

MfUlOfI ."11.,, 
203 
226 
2.5, 
27. 
2!16 
'14 341 
378 .., .,. 
.74 ... 
680 .m 
64' 
61. ... ... ... ... 
• 72 ... .a< ... ... 
m ... 
.70 
'57 

I Oash Income from farm marketln.p plus Government payments. 

MUlfOfl 
..u." 

• 69 

"'" ... ... 
618 .57 
601 
670 
728 ... 

1,067 
1,163 
1,189 
1,196 
1,1I'j,8 
1,129 
I, 1240 
1,138 
1,146 

"1,149 
1,138 
1 .... ... 

882 
830 ... 
78. 
780 
'64 

MIllkm 
40114r • 

'.'" ti,581 . .... 
~"I 6,016 
6,391 
7.755 

10. ... 
13,464 
14,436 

I~'" U07 
S. ti18 
9.ti24 

10,160 
10,927 
10,629 
10,699 
11,024 
11,221 
~ ... ..283 ..... 
'."" 8,720 
7,M2 
~, .. 
0,111 
~081 

Pncml ... 7.' 
7.' 7.' 
8.8 
"7 
7.7 .., 
••• 6.0 ... 

14.8 
14.0 
12.6 
11.4 
10.3 
10.7 
10.8 
10. " 
10.2 
12.B 
17.8 
21. 2 
16.3 
1'" 10.7 • •• B .• o.. 
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EXHIBIT No. 2675 

(Submitted b, the Boreao. of AgrtouItural Boonomlcs, Department of Atrloultura] 

&tim4led number of jOTmB changing ownership by voluntary and forced .alt., per 
1,000 oj aUja,.".., by geographic di.n.iona, 19B6-89

' 

Y .... 

Voluntary: 1926 _____ • __________________________ 
1927_. ____________________ • _________ 
1928 ________________________________ 
1929 ______ • _________________________ 
1930 __________ ._. ___________________ 
1931.. ______________________________ 
l~ ____________ . ______ . ,"._._. _____ 
1938 ________________ ._. ___ • _____ ••• _ 
1934. ______ ••• ____ ._. ____________ • __ 
1931;.. ______ • ___ • __ • __ • __ • _____ • ____ 
1936 •• ____ ._.' __ ._ ••• _ ••• ______ ••••• 
1937 _____ •.• _______ ••• __ ._._._. _____ 
1938 .. ______ •• _. ___ ._. __ • __ .,' _._. __ 
1939 •• _____________ •• _____________ ._ 

Forced~ • 1926. ______________________________ • 
lm __ .... _. __ . ____ ~ ___________ .. ___ 
1928. ___ • __ • __ • __ • ________ ._. _______ 
lU29. ____ '. ____ ••• ____ ••• __________ • 
lIJ3(L. ________________ •••••• __ •••••. 1931. _______________________________ 
1932. ________ • ______________________ 
1933 .. ______________ • ___ • ___________ 
1934. ____________________________ ••• 
193.5. _______________________________ 
IQ36._. ___ . ____ . _____ • ______________ 
1037 _____ • ______________ • ___________ 
1938 .. ___ . _______________________ • __ 
1930 •. ____________________________ ._ 

I Years ended Marob 16. 
I Prellmlnar:v. 

~ 
"." 
~~ 
• :<: 

.... 
32.4 ... .... 
".7 
".7 
".8 .... 
19. g 
lit 7 
... 3 .... 
".0 
22.3 

1S.8 
IU 
10,7 
10.9 
11.2 
•. 7 

16. ti 
10.8 
".1 
1&9 
16.8 
14.4 
13.3 
la? 

.. .. .. 
""0 ~"G ~i .. ~ :<:5 
:ll ljo ilo :a ~ " -- - --
33.' 26.8 .... 
27 .• ".8 ... , 
".7 .... .... ... 21.0 .... .... ".8 .... .... 18.8 18. • .... 16.S 1<.2 
21 .• 16.6 13.8 
,.,. I 18. !i IU 
19.1 18.7 17.7 
... 8 .... .... .... 33 .• ".1 ... 211 .• Z .• 
27.' 27.1 26.3 

n.s 18,9 30.8 
11.8 .... .... 
11.8 ".7 .... 
I~. 19.1 .... 
13.1 .... 27.' 
13.8 ... 31.3 
la. 34.3 .... 
28.3 .... 72.. 
28.' 32.0 W .• .... .... .... 
21.6 221 .... 
18.6 10.0 31.7 
I.., 13. ti 27 .• 
13.6 13.' .... 

~~ 
.. 5 8 
g"G ~"G ~ 

B .. 
5j "'5 ia ~ 

,g 
~ ';0 1 g 

~ :a '" " .. I:> 
--- --------.... .... 3.., .... 33 .• .... .... ".3 31.1 ".7 36.3 .... .... 27.' 27 .• ".8 .... .... 

18. S 23.' 26.' .... .... .... 
18.2 .... " .. 38.7 ".1 ...7 
14.6 19 ... 16.1 ... 8 22.1 19.0 
las 17.2 16. fo 17.6 ... 3 16.2 
16.3 18. • 17.6 16.8 21.3 16.8 
17.6 19,1 18.8 11./; .... 17.S 
18.6 22.1 18.8 .... .... 19.4 
22.7 Sl.8 .... 26 .• .... ...8 
28 .• 39.6 27.' 32.1 .... 31.6 
28.' 37 .• 27.1 3U 41. " 2Il .• 
26.8 36.' 26.. .... 37.0 .... 
19.5 !tU 18. 7 M .• .... 21.6 
21.0 21.7 19, " .... 20.1 23.3 
23:3 .... 18.6 .... 19, " ...8 
23 .• 16.2 lli.2 211.1 17.5 19.6 .... 16.1 16.8 211.' IU ".8 .... 26 .• 22.' 36.' 25 •• ".1 
fT. 1 W •• .... " .. 37 .• ft. 7 
59.5 .... lit. 2 62.. ".1 ".1 
00.7 .... ".3 ".1 37.1 ".1 ... .... 22. ".7 .... 28.3 
21.8 .... 22 .• 38.0 25.8 m.' 
17.6 .... .... 33.' ".1 22.' 
13..6 14.0 18.6 27.' 10.1 17." 
IS." la< I~' .... 17.5 18.8 

I IDCludlng I,. or tide resulting from tu: delinClO8l1CJ', foreclosure, bankruptcy, defaulf, of contract, and 
IlBlellIUld surrender 01 t.1t.le to avoid toreclosure. 

EXHIBIT No. 2676 
(Submlf,&4!d by the Bwuu or AgrIoulf,oral Economics, Department or Agrlculf,ure] 

Farm real estate held by leading lending agencies January 1, 19!9-S9 

Federal land 
banks and Life Insnrance Joint-stock All scUvetn- Three State Yc Federal F8I1D. lUred commer_ 
Mo~Cor. oompanles' land banks' clal banks I cndlt agencies' 

porat on 1 

l,fXXJ doIlan ',000 dollar. 1,000 dollar. I,OfIJ doUtlr. 1,(Xl1) dollGr. 1028 _____ • _____________ .... ,. ...... 1~236 

L. 
to. MO 1930 ___________________ 

29,617 lZ,OZ 10,1186 ...... 1931 ___________________ 
36.83.1 161.220 ...... 3.\511 1932 ____ • _____________ • ...... 210,947 37,M17 89.008 1933 ___ . _______________ 
&3,338 316, 931 n,7-t1 n.w 1934; ___ • _______________ 
96,774 466,072 SS.7tO ...... 1935 ___ • ______ • ________ 
"'7!10 .... 873 81.700 00.270 11136. __ • ____________ • __ 120,091 ....... 7B. 20' 61,631 1937 ______________ . ____ 

135,178 713,166 .... 781 eg,6211i ...... 1938 ___________________ 
132.288 'lWI,217 ...... M,311 ....... lQ3g ____ • ______________ 
lS9,'"'l 702,861 ".833 to,143 73.'" 

I Investment, lnaladlDg aherlffs' oeriI1lcat.es and Judgments. E.sc1udl.ng prior Uena. 
• InvMtment-putlally estimated. 
• Oarrying value of real estate, iDeludlq lherlfb' oertIfleateB and Judgmenla. Real estate beld bJ' banD 

in ftI08Jvenhlp included at book value. 
" Book value. 
• Inv.mnllnt. Rural Crec11f; Board of Bouth Duo'a, Bank: or North DatoLa. and Departmen, of Rural 

Cndlt of Minnesota. 
• Data unavailable. 
1 June 80. 

BurMU of All'loul&unl Boonomlcs. 
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EXllIBI'l' No. 2677 

(Bobmltted by the Bureau or AlrloaItoriIl Beouomlal, Department or AtrIODltm'e] 

Groat IflC()7M from Farm Production, Expenditure. Jor Labor, and tuJl1U DJ Farm 
Imple .... nI8 and Machinerll on Far .... "" Type. oJ Far.... 1899 and 19t9 

Groso Percant or srosa Income 
In",,.. 

E"/:,,d Valoeol 
Types of tarms value or 

m':C1;,!y prod .... Iabor ErJ;.!.or Value o( (not fed to DlllCblnOl"Y atock) 

.......... .......... 7'1IowfHl,cI 
I'" dollar' d.l/." dollar. 

~~~~=:::::::::::::::::::::::::::::: 1,003, 198 100,097 218, 638 10.0 21.8 
103,672 IUOO 21,867 Ui.O :I) .• Frults •• __________________________________ . 
16, 153 16, 120 14,373 :I). I 19.1 Livestock •• ____ • __ • _____ • _________ • _______ 

1,232, 848 101,M6 23~1IIl8 ... 19.1 Dairy products. ___________________________ 
281,314: 37,428 71,916 13.8 ~. Tobacco. ____________________ • _____ • _______ 
~341 ~ ... Il, Ill1 8.8 12.6 CottoD ____________________________________ 

461, lIS '¥t.ot3 47,876 •• 10.4 Rlce. ______________________________________ 
',630 1,7fIT 1,212 .... I~. Bugar _____ ~ ___________________ • ____________ 

39,"", 14,674 ..... 1 37.8 .... 
~:~~-~~=======:=:::::::::=::=: 

18..23 ~IM 1,367 .... 7.4 
10,088 ~3" M. ... 9 &4 ....... .... '" I ...... ... .. . 

Total 18DIL ________________________ A 

8,'",178 ~ ... 701,262 .. , :I) •• 

1929 General ___________________________________ 
I, M4, 9116 86.112 .... 87. ~. .... 

g:~r.~ ____ ~:::::::::::::::~:::::::::::: 1,838,335 111,475 ........ 8.8 43.7 
l,~I07 99,472 278,'" •• IU 

~.8~~~~ __ ~:::: ::::::::::::: :: :::::::: .... ,.. 8f, 786 187,160 10.2 .... 
4if,315 112, 631 117,195 23.7 ".7 Truct _____________________________________ ....... 63.'" ...... 22.1 .... 

f~ai ~peci8ity:: ::: ::::::::::: :::::::::: 1,872, 132 I ...... 676.11l1 ... .... 
1,140. 974 10'1,691 613.244 6.' .... Stock-ranch __ • ____________________________ 

..... 23 .... 78 72.805 10.0 14.8 Powtry ___________________________________ 
331, 167 15, 824 10.741 '.8 21.4 8eU-sumcfnlt _______________________________ 
211,12O ~"I 62,"'" I.' .... Abnormal and uoclassWed ________________ 412, 192 84.'" 176, 742 :I) .• .... 

Total 1929 ___________________________ 
11,011,329 ....... "80~'" 8.7 80 .• 



CONCENTRATION OF ECONOMIC POWER 

EXHIBIT N G. 2678 

(Submitted, br the BUl'88.u 01 A.gr1co1tnraJ. Economics, Department ot ~ooJ.ture] 

17453 

CtJlJh Farm IncomtJrom Marketing~ and Co.!t of Operating Farm Mada.inery, Depre
cialion, and Wage, Paid/or Lobar aB Percen4 of Farm COIk Income, 1910-1989 

uno ............ ________ . _________________ _ 
1911. ___ •• " ____________________ • __________ _ 
1912. ________ • __________ • _________________ _ 
1918. __________ ._._. ______________________ _ 
1911 •• _________________ ._ ._. ___ • ___ • ______ _ 
1916 ______________________________________ _ 
uns _______ . _______ . ___ ._ .. __________ . ____ _ 
1917_. _____ •• _._. __ •• _____________________ _ 
1918. _____________________________________ _ 

19U •• ____ • ______ ~~ ••••••••••••••••••••••••• 
1920 ••..•...••••••••• _._. ____ •• ___ •••• _ •.. 
1921 _____ ~~._ •• __ • __ ._. ___________________ _ 
1922_. ____ • _____ . ___ ••• _. _______ ~ _________ _ 
1923 _______________________ • __ • __ • ___ • ____ . 
192f ______________ • __ • _____ • ___________ • __ _ 
1926 _______ •• ________ • ______ • __ • __ • ______ ._ , 
1928 ________ • ____ • _________ . ______________ _ 
1927. ________ • ____ • _____ • ________ • _______ ._ 
1028. _____________ • __________________ • ___ ._ 
1929 _________________ •• _. _______ • _____ • ___ • 
1930 _____ •• _____________ .. _ •. ____ .-________ _ 
1931_._. _____ . ___ • _______________________ M. 

1032 _______________ •• _________ • ____ • ____ • __ 
1033 _________ • ___ • ___ • _________ ._._. ______ _ 
193t _______ • __ ._ ••• _________ • _____________ _ 
1931l. _ ••• _________________________________ _ 
1936. ____ • ________ • __ • ____ • _______________ _ 
1937 ________ • __ • ___________________ • ______ • 
1938 ______________________________________ _ 

........................................... 

I Exclusive or lovemment payment&. 

C:,!~ 1 ____ l'voo._D_' o_t~caab.,_t"_m_ID_ .. _mT"' __ _ 
million 
dollaro 

~.,.. 

11,681 ..... 
6,251 
6, 015 aa.1 
7,7SS 

10,648 
13. 4" 
14.436 
I~ "" 8.107 
".18 ..... 

10.150 
1 .. 027 
10,529 
I ..... 
11,024 
11,221 ..... 
U83 ..... 
~m 
6,'" 
6,009 
8,212 
8,7« 
7 .... 
7,711 

n_ 
tion OperaUoD Wages Total 

.... 
&97 
6." 6." 
""0 .... 6.,. 
4.7& 
".36 .... 
7.25 

10.13 .... 
.. '" .... .... .... .... 
7.18 .... 
.. 54 

10.17 
11. 75 .... 
7.52 
7.66 
7.31 
7." 
8.86 
.. 80 

... 
• 43 
.66 
.86 

1.16 
I." 
L .. 
a .. 
asl 
3. It 
4.41 
U. .... 
u • ... 
&:11 
7.61 
7.37 
7.66 
7. '" 0.74 

11.55 
18.97 ..... 
1I.2Q 
10.96 .... 
10.19 
11.71 
11. 71 

9.18 .... 
9.80 
lU& 
9.41 
9.01 
"27 7.41 
7.18 
7.61 

10.56 
10.37 
'.63 
9.47 .. .. .. .. 
9.41 
&0, 
8.67 
&61 
9.43 .... 
8.97 .. .. .. ,. .... .... .... 
7.32 
7.18 

14. '18 
Ui.9S 
1&.92 
1&.74 
16,87 
IUS I"', 
14.118 
It. SO' 
16.31 "" .. ..... 
23.40 
21. &6 
21.03 
20.79 

. %1.65 
"'83 
23.39 
2:<33 
27.n 
3L66 ..... 
"'01 
26.01 
"'05 
23.09 ... .. 
27.89 ..." 

"EXHIBIT No. 2679" appears in text on p. 16982. 
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EXHIBIT No. 2680 

[Submltted by tile Bureau of Agrlcoltural EoobomlCII Department 01 AgrtCl1ltureJ 

Distribution of gron farm income in each DJ 10 equal groups 0/ /a""" arranged 
according to si" of income 

AD J'8I'IDI Cotton F8l1IlJ Grain Farms 
Percent 01 flll'lWl 

1'" 1029 DJ1I 1 ... 1020 DJ1I 1 ... 1020 D'" 
- --

0-10 _________________________ .B 1.1 la 1.' U :t. 7 .B 1.2 + .• 10-20 _______ . ________________ 
1.0 2.a •• u a.7 .D 1.0 •. B +1.2 2G-3O ________________________ 
a.a 8.0 -.a ••• '.7 +.3 '.1 U +1.3 30-40 ______ "0 _0 __________ 0 ___ 

'.7 4.0 -.7 0.7 •. S +.1 ••• '.6 +1.1 40-60. ___ • ___________ "0 ______ '.6 S.2 -.' 6.D 7.0 +.1 &3 7.' :t. • liO-6D.. _______________________ 
U 6.' -.' 8.. 8.1 -.1 8.1 8.S ., 60-70 ________________________ 
8.0 8.. 0 D.S D.' -.' 10.2 10.2 0 70-80 ________________________ 

11.8 11. S -.3 11.7 11.6 -.1 13.3 113 -1.0 80 ..... g(t ___________ °0 ___ 0 ______ 16. t lU -.1 .. D 1~7 -.' 1D.a 16.3 -3.0 90-100 ____________ 0 0 _________ 8D.7 41.2 +1.6 33.3 3U -1.3 33.0 31.6 -1.& 9O-9li. ____________________ 0 00 

12.« 12.' -.' 11.6 10.8 -.S 14.9 10.5 -c .• 96-100 •• __ •• __ • _. ________ • ___ 27." 29.0 +1.7 21.7 21.' -.' 18.1 21.0 +2.D 

IOO:O --r--TotaL ___ • _M· _________ 100.0 100.0 100.0 100.0 Ioo.O 

Liveatock FarDII lfrult Farms Crop SpeclaJty Farms 

1890 1929 DI1l 1899 ID29 DHr 1_ 1929' Dill 

----------------1-
o-IL_______________________ 1.1 1.0 -.1 .8 .7 +.1 .6 1.0 +1 .• 
10-3)..._._ •• _. __ ._ •• _.______ 2.2 2.:7 +.ii 1.6 1.3 -.3 1.. 2.3 +.0 

::!8:-:::::::::::::::::::::: t; ~g ':.8 ~~ t.~ ::~ t.~ tg +!1:: 40-50_______________________ 3.8 6.0 +.4 5.2 •. 3 -.0 •. 8 a.2 .f 
lI)-6() ___ • __ ._ ••••• _._ •• ______ 7.3 1.0 -.3 6.8 6.6 -1.2 a.9 6.a .8 
~70 ______________ . ____ ••• _ 9.3 9.0 -.8 9.8 7.6 -1.7 8.1 8.3 .2 
7O-8IL______________________ 13.0 10.0 -3.0 13.2 10.7 -2.6 n.6 10.7 -.' 
80-90 •• ______________________ 31.2 14 7 -6.6 21.2 16.1 -5.1 18.4 15.3 -2.0 
GO-l00 __ • ______ • __ ._ •• _ ••• ___ 33.8 4.1.3 +7.6 35.1 48.3 +13.2 '"-0 42.8 -t.2 
9()-.9li,, _____ • _____ .... __ ••• __ 14..4 10.5 -2.1 16.6 13.1 -3.6 14.0 12.2 -1.8 
96-IOIL_____________________ 19.4 29.0 +9.6 18.5 3.5.2 +16.7 80.0 30.8 +.6 

Total ... mm .. mm IOO:OIOO:O:::::::I 100.0 100-:0::::::: liiO:OliiO:O'==: 

Derived from Census or AgrlcnJture. 1809 and 1929. 
Grain (arms: 1800 Grain and hay tarm.s; 1929 cash grain 1'BmuI. 
Livestock farms: 1899liv89toct farms; 1929 animal !Jpeclalty. poultry. and stock ranebee. 
Crop speclalt,. (arDUI: 1899 vegetable. tobacco and sugar 1anwI; 1929 crop speclalt,.. 

"EXHIBIT No. 2681" BPpea.rs facing p. 17004. 

"EXHIBIT No. 2682" appears in text on p. 17005. 

"EXHIBIT No. 2683" appears in text on p. 17043. 

"EXHIBIT No. 2684" appears in text on p. 17046. 

UEXHIBIT No. 2685" appears in text on p. 1704'7-. 
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ExHIBIT No. 2685-A 

M tQ.8Uf61 of ooncmtration in California agricuUure 

CROPS AND ~STOCX ENTERPRISES 

Product 

Apricots, Brentwood Dfatrlet. ______________ _ 
Apricots, Santa Clara COunty _______________ _ 

-.. lor ......................... , .... . 
Chlt'telll!l ____________________________________ _ 

Cotton (operaUna: under A..A..A. Program} ____ _ 

~Di:::::::::::::::::::::::::::::::::::::: Lettuce (proratlon 1OIl812) ______________ ._. __ 

Milk (Stam) ....................... , ........ . Mut (Los ADaeIes OOUDty) _________________ _ 

Ollves for CIIoDDIIIg ___________________________ _ 

~=·i.r iiBiUiiDi: ::: :::::: :::::: ::: ::::::: 
Potatoes (OperatIDl under AAA. Program)~ __ Prunes ______________________________________ _ 
Jtange land in All Program _______________ _ Rlco ________________________________________ _ 

~~~::::::::::::::::::::::::::::::::: 

Year t01' Percentage Pen:entage 
which data of all pro- of output 
obtained duoen Otcapacity 

'930 , .... . 
, .... . 
'929 , ..... , ..... 
'940 , ... 
'929 '93. 

'935 '91. , ... 
'038 
'033 
'038 
'038 
'938 
"30 
'930 

12.2 _____ • __ _ 
7.6 ____ • ____ _ 

1.6 bad _____ _ 

6.3 •• _____ _ 
3.6 .. __ ._._ 
11.C" __ •• __ 
2.8 If 

8.2 II 

C.7 .. 
6.C .. 

0.6 c. 
2.9 •• 
f.O o. 

8.7 If 

f.9 .. 
3.6 u 
4.6 " 8.1 .. __ •• _. 
17.2" __ •• __ 
f.f 11 _ •• __ _ 

62.. .... .... .... 
33.' 
<2., .... .... 
"'8 34.. 

.... ... , .C. ... , 
39.8 
33.3 
26., .... .... 
33.7 

PAYMBNTS UNDER AAA PROGRAMS 

17455 

In torm8 or 

Apricot tonnage. 
Acreage in apri • 

"'''. dellverles to can· .en. 
chickens . 
acreage In cotton. 
acreage in hops. 
acreage in lemom . 
Prorated lettuce ."..... 
milk produced. 
All dairy cattle In 

herds of 6 or m.,.. 
canning tonnage • 
acreage in 0I'BIlge8 • 
acreage in eanning 

peaches. 
acreage in potatoes • 
prune tonnage. 
range caR8Clty. 
acreage n rice. 
sugar produced • 
acreage in vines • 
acreage In wheat. 

Percent or 
total or all 

Year Percent or all pay8ea payments 

AgricuJtural OOll88l'vaUon. ________________________ . __ • _ •• _. 1938 
Sugar Beets •..•••• _. ________ • _______ ••• _ ••• _ •• __ ._ •••• __ _ __ _ 1938 
Range OOlllllrvatlOD __ • ______ . __ • _. ___ ' ____ • ______ • _____ .___ 1938 

2..0 received •.• _._ •• __ • 
2.1 .. ._. __ .. _._. 6.1 .. __________ _ 

OTHER MEASURES 

10 pert!ent of all farms receJved, lIS.2% of the 1929 gross rarm income. 
9.4 perceDt 01 all farms spent, 66.0% of all expenditures for w8R8labor in 1929. 
7 percent of alllarms employed, 66.0% 01 all t.acm workers In January, UI36. 
t\.8 percent of allllU'lDS heJd, f1.6% 01 all crop land harvested in 193 •• 
-8.6 peroeo.t of all farm. held, 62.8% 01 all land lnlarma in 1936. 

under pro..... 

. 

.... .... 
89.f 

SoUl'Oel: U. S. CeDIUI. Record, BuboommlttAle oftha U. S. Senate Oommltteeon Education aDd Labor. 

"ExamIT No. 2686" appears in text on p. 17057. 

UEXBlBIT No. 2687" appears in text on p. 17058. 

"ExHIBIT No. 2688" appears in text on p. 17061. 
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ExamIT No. 2689. 
[Submitted by Dr. Paul Taylor] 

FARMS EMPLOYING NO HIRED LABORERS 

UNITED STATES, PACIFIC REGION AND CALIFORNIA 

EXHIBIT No. 268!1-A 

ft, 

".'" 

EXPERT TESTIMONY PUBENTBD AT HBABlNGS 01' TBB SUBCOMMITTIIII 01' TBE 
UNITED STATES SENATE COMMITTEE ON EDUCATION AND LABOR WITH RIIPE .. 
KNeE TO THE CONCENTRATION 01' ECONOMIC POWER IN AORICULTUU AND 
ALLIED INDUSTRIES IN CALIFORNIA 

(December 6:) 
Factors which underlie the infriDgement of Civil Rights of .Laborera in agri

cultural and processin& industrie~Industrialized Agriculture, Employer Desire 
for Control of Wages, Perishability of Crops, Lack of Status of Mobile Workers, 
Interstate Migration of Exc ... Labor Supply-Dr. Paul S. Taylor, University 
of Califomia. 

Large Scale Farm Operators as a Factor In Califomia Agriculture-Seasonal 
Demand for Large Labor Supply-Influx of Migratory Workers and Recent 
Changes in Farm Wages-National Trends in the Development of Industrialised 
Agriculture-Dr. Paul S. Taylor, University of Califomia. 

(December 13:) 
Character of Ownership and Operation of Agricultural Lands in California

Arthur Stuart, Staff Economist. 
Processing, Canning and Shipping Industry in California-Dr. Theodore 

Norman, Staff Economist. 
(December 14:) 
Relation of Shipper and Canner to the Fanner, and Integration of Farming 

with Processing, and DesCription of Large Scale Agricultural Corporations-Dr. 
Tbeodore Norman Staff Economist. 

Description of the OperatiOns. of the DiGiorgio Fruit Corporation. 
(December 20:) . 
Cotton Cultivation in Califomiaand Farm Credit Financing of Cotton Growers

Dr. Theodore Norman, Staff Economist. 
(January 16:) 
The Structure of the Agricultural Economy in the Imperial VaJley of CaIi

fornia-Arthur Stuart, Staff Economist. 
(January 17:) 
A study of the citrus industry and agriculturallabor-Dr. Theodore Norman, 

Staff Economist. 
(January 23:) 
The Structure of the Loa Angeles County Milk Market-Artbur Stuart, Staff 

Economist. 



EXHIBIT No. 2690 
[Submitted for Dr. Pane Toylor] 

RESIDENCE IN 1930 OF 19.786 AGRICULTURAL FAMIL1ES* MOVING TO CALIFORNIA 
1930-39 

U. S. DEPARTMENT OF AGRICULTURE 
BUREAU OF AGRICULTURAL ECONOMICS 

wJlII'"CIIIIIfIII'OIIoIIof 

CALIFORNIA aTATE DEPARTMENT OF EDUPATIDN 
Ont clot ,.prUllllt , 'alliin .. 



EXHIBIT No, 2691 

RESIDENCE IN 1930 OF 11.201 AGRICULTURAL FAMILIES* MOVING TO THE PACIFIC NORTHWEST 
1930-39 

' .. 
'\<". 

~~ 

u S O£PAATM[NT 0' AGRICULTURE 
BUREAU OF AGRICULTURAL ECONOMICS 

.~ 

FARM stcufUlY AOMINISTRATION 

, ' 

9 z 
g 

~ 
M 
0 
Z 
0 
"l 
l'J 
Cl 
0 
Z 
0 
I!:: 
S 
"d 
0 

~ 
I" 
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EXHIBIT No. 2692 

Potential Productive Capacity, Inco~e Produced, and Expenditures for Public 
Education, 1929-1934 

1929 

1930 

1HZ 

1934 

KEY ;: :'.,: ':;:" .. : ", ::!i . . .... r 

from Nonon, J. K. aDd NonOCl, M. A.. ,,_,ll, ChilJ_ "I UIIU'iMI. p. J 
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OONCENTRATION OF ECONOMIC POWER 

EXHIBIT No. 2698 

Index of Educational Expenditures and Other Govern
mental Expenditures, 1926-34 

• Rlte,.n 
loc.1 ..".nditur • ., 

/ exduc/Jns 

/ ........-.p/ 
V /. 

,';' 
~ 

...... .. 7'/ ................. - '-., 

'.I '-.... ...... , 5_ .ndl-' .; ..... 
.., .... -_ .. ~ ~.-.-.- ~,!,"" "' .... 

'I~ .. /" ..- "- ........ ...... -,",,;:.' f----I\~~~ .... ~ .-
).00:01. .... ,. . ..,.., .. ---·C-- -"".eII., 

• 

'00 

to 

191611:.100 

\ .. 
\ PuIohc .... -.I . .". ..... 

.. , ... 191, .. ,. '''' , ... 

From llese.rch Bullnio of che Nltional Education AJsoci.nion. F,4,,.,, s.,,.,, /0' 
BJllUllrnr. Vol. XV. No. 4. Sepltmber 1')7. p. 176. 



EXHIBIT No. 2694 

Estimated Causes of Increase in School Costs, 1914-1930 

1914 

1930 

e _'0'" , Expended for public schools in 1914. 

~ Increase over 1914 chargeable to decrease in purchasing power of doUar. 

1111111111111111 Increase over 1914 chargeable to increased attendance. 

Increase over 1914 chargeable to increased services. 

Cl R.esearch Division, N.ttion.1 Education Associ.tion. 

From RCRUCh Bulletin of the National Education ANociatioD. 'Wby School. CosI More. VoL XVI. No. ). MIY 19l1. p. 164. 
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EXHIBIT No. 2695 

Trend in Number of Youth in the United States, 
1920-1952 

From Melvin. Bruu L .• nd Smith. Elna N., Rn,,, Yottlh: Tbri, Silll~'io • • 1Id 
Pros",,/!' Work. ProlrcH Administration. Division of Socialllesearch. Research mono
snph XV •• "1. p. 2. 



CONCENTRATION OF ECONOMIC POWER '1.7463 
ExIlIBIT No. 2696 

Percentages of State and Local Taxes and Appropriations 
for Public Elementary and Secondary Schools Derived 

from Property Taxes, Commodity Taxes, and All 
Other Taxes, in the Various States, 19H-36 

PERCENT 

D.1a .. ,. 
Narthc..llnl. 
N._M ... 
Will V'.,.;nil 
Cllilorala 
Arbon 

Soulh C..oIi"l 
Flerid. 
W .. IIintt_ 
Mlthipn T_. 
Ohio _ ..... 
N •• , .. 
Mi .. w",1 
........ u 

Ab.k_ "-Kent." 
ra',in" 
Nut.o.ul • ........ 
-Mi, .. vrl 
P'MI" .. nla 
Min-.u 
r'MllMI 
V ......... I 
Wh_in , ...... 
Mu,I.1MI 
Seath 0. ... 
M ..... InI .... I • .... n_ 
c._ ... , .... 
N .. Ha"",IUr, W..-
RWIIllkft' M .. _ 

Main. ,-
Nell •• 
N ........ .,. ........ 
"'-...... ..... 

Tu 

From Heu. Cllftace, F,II"." Ail •• 4 I. Ta PrUint. The Advilwy Committee OD 
Edocadon. nu, Po 4'. . 
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Effort' 

EJ:HIBlT No. 2697 

Effort and Adequacy, 1934 

P .... I oIlncom. 
Expendedlor Ed ... Uon 

Adequlcy' 
Number 01 0011.11 Expend.d 

P., Pupil Enrolled 

.... .... 
0100 ...... -0.. 
ColI. ..... 
"'
Po. 
N. •• 
"" ... 
l' T_ 
T_ ...... ... .. 
Mo. 
LL 
N., 

~ 
N.N. 
Dol 
v. 
'. Vo. 

~j;;;;;;;;;~~--~--~--T 
Prom __ reh lulled .. of .he N.I~ Echacuioa Aaoc:inion. " ... 1'1., hMIr U.~ 
4'.no.. Vol. XV. No. 1. January In7. p. 44. 
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EXlIIBlT No. 2698 

Children under 16 Years of Age and National Incomes; United States 

1I •• f •• rITI •• 
1.1.0. 

.1 
$ 

SaunsWIITHII leOIO. 

EACH SYllBOI. (fl REPR£SENTS 
S PER CENT OF THE CHILOREN 
UNOER 11 IN THE UNITED STATES 

EACH SY1180L ('1 REPRESENTS 
5 PER CENT OF THE NATIONAL 
IHDOME OF THE UNITED STATES 

u 
$ 

IOURCII: SOCIAL I[CU.'" IDARD. ESTIM .. ". AI OF JUL't_!, 1151 
IURUU OF '0111l1li AND ooMIII" COMMIfICE.INCu., MYMINTI,III' 

From preliminary General Conference Report, Whitr HOlllt Con/trrHrt 0" Children in tI DtnJot'rtlcy. U. S. Dcpartrncnc of l.abor. 
Children's Bureau. PronriJpiece. 

~ 
C"l 
t!I 

~ 
(5 
z 
~ 

8 
~ 
~ 
~ 
lil 

.... 
~ 
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EXmBIT No. 2699 

Proportion of Native Sons and Daughters Living in Other 
States, 1930 

45~----------------------~~==~ 
~ __________________ ~=-~~l.-I·~40 

35 

Hr.-IIH30 

25 

20 

15 

10 

5 

1..I_ ... -aA.j0 
Mo, N. H. MonL IcI.ho Colo. 10wI VI. ICan.. W,o. N..,. 

Ten State. With Least Proportion. 
Per Cont Por Cont 
20~----------------------------------~20 

15 15 

10 10 

5 5 

o 0 
C.III. T .. n N. C. N. J. N.". Fie. Midi. Lo. - .... 

From EdwQrds, Newfon, Eqlllll &th,C'lIlio".1 Opportunity /or Yon!h. A report to che 
Amcric:u1 Youch Commission, American Council on Education. I"'. p. US. 



CONCE~'TRATION OF ECONOMIC POWER 17467 

EXBIIIlT Ne. 2700 

Proportion of State Residents Born outside the State, 1930 

T till Slain With G, •• test P,oportlons 
~~ ~~ 

Tor---------------------------~----ITO 

.0~--~----------------------~It_tt_i60 

50 '-11'1--1 150 

40 

10H."-

20HI.-I -I1: .. -Il1-.1H 20 

10 HI+-t,I-.I-I~I_UHII__t:1H ........ lf-I 10 

o ~"'.IiIL..I""~"'~ 1..aI-. ...... 0 Old.. "' .... _. 0Ie. A.... Colo. ........ calli. N... ... .. . 
TtIII Stala With L .... Proportions 

P. CtIII' Pe, Cent 
20r---------------------------------~20 

10 

Q'--............. - 1..aI-. ...... 0 
s. c. "'.. N. C. Go. "'le. K,. Po. Ato. La. V .. 

• 

from Edward., Newton. Hq"., EJ.".tio".1 OPPor,,,,,ily 10, Yl*t.b. A report to the 
American Youth Commwion. American Council on Education. 151351. p. U6. 



CONSIDERABLE 
OR CIIEAT HELP 

LITTLE alP 
NO HELP 

SOME HELP 

EXllIBlT No. 2701 

Does Education Pay? (Opinions of Youth) 

WHITE NEGRO 

ttttttttttttttttttt tttttttttttt 8 

I 
tttttttt ttttttttttttt i 

~ 
CS 

tttttt tttttttt ; 
.ADf .,""alL ........ NT. YHI lYALIlATID", a. 11 ,. D. lAC" a.uIAL CIDUP 

twm...AKD aTUaY 
Tie AttI!.11:N'I YOUT" CDtetISSDI 

From. Bell, Howud M., V.,II rri, TIHJ, 5101,. American Youch ComrrU.ioo.. American Council Oft Eclucuioll: ItJl. po I). 



EXHIBIT No. 2702 

Expenditure Per Pupil in Average Daily Attendance, 1933-}4-

c:::J r ... t Twellle 3tot .. 
1-_,·_-,) Second Tw.l~o Slot.., 

Third Twol,) • .stot •• 
Fourth Tw.I,). Stot •• 

Soult.e-,Uoite.i Stat .. Office of E<lu<.boa, Staun.'~ .1 St.te S.A .. t Sy<teAt,I9JJ-u. 1"'6-7, 

ChIR prepared by lM RauJ'ch D;'viAon. Nllion.t Eduellion Auoc:ialion. 



1929· 
10110 

19~1· 
1O~2 

19S5-
10U 

19~7. 

19S8 

EXHIBIT No. 2703 .... 

Current Expense Per Pupil in Average Daily Attendance, 1930-1938 ~ 

Ch.an pteparcd by ,he Educational Policir' CommilSion. 



FLrst Twel<1e 5t6leS 
5 ... "" TwoWo St. .... 
Thircl Tw.l~. Statd 
fourth Tw.l~. St.tu 

E:mmrr No. 2704 

Per Capita Retail Sal .. (1933) 

Chart prepuN by the RtRlfCb Diyision, National EduCltion Anotation. 

..... 
ti ..... 



EXBIIIIT No. 2705 

Freedom from Farm Tenancy (19 H) 

First TWelve State. 
Seoord 'lWetoe States 
ThmI Twelve Stole! 
Fourth Twolvo Stole! 

Soun:e: United State. Cenaua of Agrlcultur;e .1935 p.327. 



EXHIBlT No. 2706 

Rate Per 100.000 Population of Deaths from Homicide (1934) 

s..m:e:U.5.Department of eom ..... ce.lIUft4U of Censu.s.I!Il7 



EXlIIII1T No. 2707 

Freedom from Infant Mortality (1934) 

Second "\W.Iv. StAtes 
Third Twelve Stdtes 
fourth Twelve St"t ... 

.50 .... : SIo.Usti.:41 Abstrect of the UnIted 514t .. ,1936 I' 90 ~u.. _ One Y .... 01 Afel 
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ExmBrr No, 2708 

Percentage of Children of High School Age (14 to 17 
Years) Enrolled in Public and Private Schools 

.... c..t. 
'0 

6S 

-

. 

-in. the United States Since 1890 

· 

, 

04;> 

, f't-
ss 

50 

45 

40 

10 

15 

10 
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'0 
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o 
1190 
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/ 
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~ 

'010 

~ 

/ 
V · 

, 

J 

/ 
11 

J 

I1 

· 

'910 "30 

FrMl 'Ed"'3rds. Nt'tl:ton. E.e/lla' EJHr.liolldl Oppor/"nil)' lor YOl/th. A repol'1 to the 
Amcri,an Youth Commission. Americ:;an Counci.l on Education. l!~Jt. p. 2). 

~ 

1940 
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Exmarr No. 2709 

Realized Private Production Income, 1799-1937 

BiOiohl of Dollars 

• 

155. 

'1111 I1 III 'Ill 'ZII 37 

From Manin, &: F .• N.,io •• 1 '"com, ill tin Ullit,tI SI.t". Nuional (ndultrial Con
ference Board. "lI, P. 241. 
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D"FlCUL 1111 

'DOl HULlH 

"" .. IUAIII 

EXBlB1T No. 2710 

Why Do Youth Leave School? 

IE"OMIII OF nALII lE"D"'" OF t=ENAUI 

ftttttttttttt ttttttttt" 
tttttttt tttttttt 
~ttttttt ttttl 

ttt ttttU 
rt t 
t j 

~ tt 
tt -""_ ..... -

FrGIII BelL Howrnl Mo, YfUllJ, TIll TIwJr SlfIry. American YCRIt~ c;mnminion, AnM:ric'Q Cauncil on EdlolCiaCion. I'll, p. 61,. 



EXHlBl'l' No. 2711 

Relation of Fathers' .Oc.cupations to the Amount of Education Their Children Received 
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The Jol>$ Youth Want and the Jol>$ They Get 
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To What Extent Do Y oum Receive Vocational Guidance from Schools? 
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Test Scores of High School Seniors According to Post-School Occupation. Aptitude ... , ...... 
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EDDBlT No. 2715 

Enrolment in Vocational Schools or Classes Operated 
under State Plans, by Years, 1918-1939 ..... 
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E:mmrr No. 2716 

Enrolment in Federally Aided Agricultural Dep.rtments 
or Schools, by Ye.rs, 1918-1939 
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En!mrr No. 2717 

Enrolment in Federally Aided Trade and Industrial 
Classes. by Years. 1918-1939 

~.-r-'--r-r-;-';-r-'--r~-;--;-~~-r~-'~r-.-'--r-r~-'--~ 

From DlpJI 01 AnN •• t Itr/NWII 01 SI"" 80.rJ, /or VtNllllo",,' E.J.~"'101f 10 tIN U. S. 
ODict oj,j"II&./io. JU', p. J6. 



... .-
, .. 
... ... ... -.. 
... ... 
... 
,.. 
... 

. -

.-

. -

. -.-

... ... 

... 
,. 
, .. 
,.. 
, .. 

... ... .. 
'" ... ... 
, .. 
.. .. .. 

IZ 
\\'111 

CONCENTRATION OF ECONOMIC POWER 

ExRIBlT No. 2718 

Enrolment in Federally Aided Home Economics Depart
ments or Schools. by Years. 1918-1939 
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EXHIBIT 2719 

(SUbmitted by the U. 8. omoe of BducatlonJ 

COOPlmATIVB PABT-Tum DIVEBSII'IED OCCUPA.T10NS PBOGBA.III 

C. E. Rakestraw, Federal Agent, Industrial Education 

It was a typical May-day high school graduation in a small ocmmunity in one 
of the southern statee. On that day some twenty boye reoeived tneir high school 
diplomas. The Superintendent of Schools, whom we shall call Mr. Smith, 
wondered just what would beoome of these boys since he knew that only five 
would have the financial opportunity to go to college. The other fifteen would 
have to secure employment in the community or elsewhere in the state or country. 
Mr. Smith &!oo knew that the education which these boye had rcoeived did not 
prepare them for employment in any speoial field of work. All that he could 
hope was that their high school education would afford a sufficient background 
to permit them to succeed in learning any occupation in which they might become 
engaged. The tragedy he knew lay in the fact that not one of the boys had had 
sufficient counseling and oocupational information to enable him to make aD in
telligent ohoice of a life work. Mr. Smith, with this problem weighing heavily 
on his mind, sought advice from his local school board and the vocational divi
sion of the state department of education. Representatives of the state depart;.. 
ment of vocational education, with one from the United Sta.tes Office of Educa
tion, oonferred with him regarding the boys. All were agreed that the solution 
of the problem would be to provide some form of vocational training for the 
youth of the community before sending him out into the work-&-day world. 

Of course, it was out of the question for Mr. Smith's community to provide a 
vocational school manned a.nd equipped to teaoh more than one or two occupa
tions. . Even the cost of this small effort would be prohibitive. The represent;a.. 
tivea of the state department of vocational education stressed the fact that all 
programs ehould he closely adapted to the social and economic oeede of the com
munity r eDlployers, and employees. With this in mind a study was made of 
lpcal employment opportunities in the oommunity, &Dd then Mr. Smith and his 
school board established a program, based on a plan which is known as the C0-
operative Part-Time Program in Diversified Ocoupatione. . 

WllAT IS TBJII PBOGBAK1' 

Briefly etated, the Cooperative Part-Time Diversified Occupations Program 
operates 88 follows: High Bchool students of employable age are enrolled in the 
program and spend one-half of each school day in bODa fide employment in their 
chosen trades or occupations for the purpose of securing organized instruction OD 
the job as student-learners. Two periods of the remaining one-half day of the 
high school time are devoted to directed and superviBed study of technic&! and 
related. subjects pertinent to the trades or OOQupatioDB in which the students a.re 
engaged. The technical subjects, which are studied on an individual basis, are 
those subjects which have been approved. by a craft or oooupational committee 
as being pertinent. Related. 8ubjects are those which are taught on a group 
basis and include suoh social subjects as economics, civics, health, wety. Stress 
is also placed upon the development of good work habits and attitudes. The 
remaining school time is devoted. to the study of regular academic subjects. The 
pupils included in this type of program are usually high school juniors and seniors, 
al though boys and girls of sixteen years of age and over who can profit from the 
training are not excluded. 

BBQUIRBD CBBJ)lT8 

Those who wieh to do eo may graduate from high school with a regular diploma 
whioh will pennit college entrance. To do this, however, it is necessary for the 
student upon entering high school to arrange his subjeots in suoh a manner as to 
gain eight required credits during the first two years. The remaining required 
two oredits plus six electives may be earned during the junior and senior years. 
Credit is allowed on a vocational basis for time spent in employment and ti~e 
devoted to the study of technic&! and related subjecte. Sinoe high school credit 

I Reprodaced b.,. PID'Drlsdon from OeeupaHoru,lb VocstfOMl ~ M."mutor Mareb, 1\MO. (OoPY· 
rl2bt, lMO.) Pu6llsbed br the NaUoaal Vocatloaal OaLdaDce Asaoo:SaUoD. tl6 Wed lad. Screet" New 
'Y""arll: OU7. 
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requirements VBry in the various states, the above statement cannot be applied 
to allj and space will not pennit desoribing the various plans for allowing oredits. 

Cooperative Part-Time Diversified Ocoupational training has grown from a few 
programs in 1934 to some six hundred. at the close of the last school year. Each 
of the states in the Southern Region now has progra.m.s of this type, varying in 
number from five to thirty, with an approximate total enrallment of 5,000. ' 

BTANDABDS ·BET 

The State Supervisors of Trade and Industrial Education in the Southern 
Region, realizing that all programs of vocational training should be organized on 
a sound basis, adopted the following'standards for Cooperative Part-Time Pro
grams in Diversified Occupations at their regional oonference in Little Rock, 
Arkansas in April, 1939: 

Field T,:ainmg.-Any trade, industrial, distributive, commercial, or service 
occupation eligible for inclusion in the training program for student-learners shall 
be one the preparation for whioh requires 2,000 hours, or more, of organized in
struotion and organized work experience on the job, as determined by an ocoupa
tional committee.' 

Agreemenl.-A written training agreement or memorandum shall be required 
for each student and shall include a schedule of processes to be learned on the job, 
related instrUction to be given in school, wages and length of training period, 
type and degree of responsibility of parties concerned, provision for school credit, 
hours of work and related. instruction, provision for job progression, probationary 
period and termination of agreement. 

Representative Advi80ry Commituea.-(l) State: The program. of training 
shall be conducted under the general oversight of a representative state advisory 
committee, such committee to consist of equal representation from employers and 
labor, together with a representative of the state department of education. 

(2) Local: The program of training shall be conducted under the general 
oversight of a representative local advisory committee, such committee to consist 
of equal rerresentation from employers and labor, together with a representative 
of the loca department of education. 

(3) Craft or occupational committees shall be' formed for the purpose of 
assisting the coordinators in developing the schedules of processes, approving 
outlines of related instruction, and assisting in organizing the individual student's 
training plan for a particular occupation. Such a committee may be composed 
of one or more members of each craft or occupation. . 

Ratu 01 Patl.-ProvisioDs shall be made for a progressively increasing scale of 
wages on an hourly basis over the period of training, which should average approxi
mately 50 percent of that paid a regular worker. 

Hours of Work and Study.-All student-learners shaU be required to spend 
one-half of the regular school day, which shall be Dot less than fifteen hours per 
week (three consecutive clock hours per day), in organized work experiences on the 
job under the joint supervision of the school and the employer. In addition to 
the required time spent in acquiring job experience, each student-learner shall 
devote, each day, two of the regular school periods to the study of technical and 
related subject matter on a correlated basis, under a qualified coordinator .. 
instructor or a qualified related-subjects teacher, in segregated classes. 

Selection 01 Student-Learn6T3.-Student-learners shall be enrolled in this program· 
with the approval of the local advisory committee on the basis of their ability 
to profit from the training and only after they have received advisement and 
guidance from trained coordinators or counselolll. 

Schedule 01 Proceases.-The schedule of processes to be learned on the job and 
the related subject content to be tau~ht each student-learner in school shall be 
outlined and approved by representative occupational or craft committees. 

Equipment and Instructional Materials.-The local school authorities s,hall 
provide adequate funds to secure necessary equipment and instructional materials, 
lDcluding reference material, textbooks, bulletins, pamphlets, trade journals, 
correspondence courses, etc., to insure that pertinent, practical, and current 
ocoupational practices may be taught in the two school periods per day devoted 
to technical and related study. 

High School C'Tedit.-Provision shall be made by state and local school authori
ties to enable the student-learners to receive high school credit for the satisfactory 

I By student--learnGr Is meant a student euroUGd In 8 pubUc high schoo1 who has 8I.tWactorUy oompleted 
at least eiRbt units or credit toward graduation, or equivalent. Is at least 16 Years 01 &glI, and has been ag. 
oeptod tor oooupaUonal trainlne on a cooperative basIs under a written agreement, approved by a repm. 
IeDtaUve adYisorJ oomm1ttee, among the school, employer, student. and parent. 
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completion of the schedule of organized work experiences and related instruction 
making high Ichool gradua.tion _possible. (Such an arrangement haa been mad~ 
and accepted by the Southern States and approved by the Southern Association 
of Colleges and Secondary Schools.) 

Ratio of Studen,t...LeMners.-Due consideration will be given to the ratio of 
student-learners to regularly employed workers in any occupational field, and 
.hall be determined by the local advisory committee. 

Job Pro","ession.-Provision will be made for the student-learners to be trans
ferred from ODe job process to another upon reaching the proficiency level required 
for satisfactory performance in the occupation. 

Placement and FoUotD""'Up.-Consideration will be given to final placement and 
follow-up, and in casea of occupations requiring more time for traLning than can 
be given during the period the student is enrolled in high school, arrangements 
for the completion of training on a full-time basis will be made in cooperation 
with the Federal Committee on Apprenticeship. 

That such a program as the cooperative part-time diversified occupational 
training is needed is shown by the following facts: There are enrolled in the public 
high schools throughout the country approximately 6,500,000 students. The 
traditional high school course is designed largely to prepare students for college 
entrance. Since only a small percentage of the graduates enter college, it became 
apparent many years ago that some form of vocational training should be pro
Vided in the public school system. In the larger industrial communities vocational 
schools have been organiJred to provide such training for the boys and girls residing 
there. But vocational schools are expensive to build, equip, and maintain, and 
many communities cannot offer any such advantages for their youth. The only 
program possible for these small communities to organi3e is the cooperative 
part-time type which, in rea.lity. uses the equipment in the business and industrial 
establishments of the community as a laboratory. This plan does· not in any 
sense supplant the regular apprentice-training program, but, BB has been shown 
in many communities, actually stimulates the development of apprenticeship. 

That the Cooperative Part-Time Diversified Occupations Program proved 
successful from the first is indicated from the fact that 36 percent of the first 
graduating class in one of the first communities to establish this program continued 
in "permanent employment with the business or industrial establishment where 
training was received, 32 percent received employment in other business or 
industrial establishments in the occupations for which their training had prepared 
them, and the remainder of the group, although not receiving immediate employ .. 
ment, could state that, in addition to their high school diploma, they had acquired 
2,000 hours of practical working experience in a definite trade or occupation. 

Employers in the 'Communities where these programs have been organied have 
accepted the responsibility of cooperating with the schools from the standpoint 
of their duty, as citUeDS, to provide an opportunity for youth to prepare for ueefuJ 
employment. A study of the employment records of graduates mdicates that 
the employers have provided continued employment for these students without 
displacement of regular workers. In other words, many are retained after they 
finish their course because they have made themselves valuable to the employer 
and not because the employer feels the need of additional workers. The local 
authorities and the coordinators have been urged not to seek placement of students 
in any occupation where so doing would mean displacement of regular workers. 
However, since it is necessary for the student-learner to receive work experiences 
in accordance wit·h the approved. schedule of processes, it is not poseible for him to 
replace a regular worker in any J?hase of an occupation and at the same time 
achieve the objectives of the tralnin~. The employees and tabor groups have 
accepted the {J'rogram on the same bas18, reaImng also that in such a program the 
danger of traming more workers than the occupations can absorb is eliminated. 
School authorities have accepted the program enthusiastically because it provides 
a means of offering to their students occupational training which could Dot other
wise be provided in their communities. 
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EXHIBIT No. 2720 

(Submitted by the U. S. Offiee of Educetlonl 

Number of Puyill EnrolUll i" Bpecifi<1l Vocational Behoolo. Fetlerally ailled. by 
7'1/1'0 of Cia"" Fiscal Years Ended June SO. 1918-19159 

Type of cl .. &.Dd Je&r 

ADclasoos: 1939 •• ________________________________ _ 
1938. _______ • ___ • ___ • ______ • ___ ". _____ _ 
1931. ______ • ___ • _________ ". __ "." ______ _ 
1938. ______ woo. ___ ." _ ".' __ • ___ " _______ _ 193ti. _________________________________ _ 
1934 _________________________ •• ______ •• 
1933. "._.". _____ • ____________ ". ______ ." 
1932. _______ ."._. ____ •• _______ • ___ ._. __ 
tl1Jt. ___ .". __ •• "._. _________ ._. ___ • ___ _ 
1830 ______ • ______ ". ___ .". _. __ • ___ ". ___ _ una ______________ . __ ._". "." __________ _ 
1928. ___________________________ • _____ _ 
1927 __________________________________ _ 
1926 __________________________________ _ 
1925 __________________________________ _ 
1924. __________________________________ _ 
1923 ______________________ • _______ • ___ _ 
1922 __________________________________ _ 
1921 ___________________ • ______________ _ 
1920 __________________________________ _ 
1919 __________________________________ _ 
1918 __________________________________ _ 

BvenlllR cla.ssas: 1939 __________________________________ _ 
1938_ •• _______________________________ _ 
1937 __________________________________ _ 
1938 ____ • _____________________________ _ 
19311 __________________________ • _______ _ 
1934 __________ • _____ • _________________ _ 
1933 __________________________________ _ 
1932 __________________________________ _ 
1931_. _____ • __________________________ _ 
1930 ____________ • ___________ • _______ • __ 
19211. _________________ . _____ . _________ _ 
1928 ___ . ______________________________ _ 
1927 __________________________________ _ 
1936 __________________________________ _ 
1925 __________ • _______________________ _ 
1~ ______________________________ ._. __ 
1923 ______________________ • ___________ _ 
1922 ______ • __ • _______________________ ._ 
1921 __________________________________ _ 
1920 _________________________ " ________ _ 
1919 ____________________________ • ____ _ 
1018 __ • _______________________________ _ 

Part-time classes: 1939 __ • ___ • _____ M _____________ • __ • ____ _ 

1938 _________ M_M_M. ___________ " ______ ._ 
ID3'1 __ ______________ • _________________ _ 
1938 __ • _____________________________ • __ 
19311 ______________ • ___________________ _ 
193f _____ • ________ • ___________________ _ 
1935 ___ • __________________________ • ___ _ 
1932 _______________________ • __________ _ 
1931. _________________________ M _______ _ 

1980 ________________________ • _________ _ 
U129 __________________________________ _ 
1928_. ______________________________ _ 
192'7 ______ • ___________________________ _ 
1936 ________________ ._. _______________ _ 
19211 __________________________________ _ 
1924. __________________________________ _ 
192.1_. ___ M. ______ ._~ _________ ~ ________ _ 
1~22 •• _________________ .. _______ • ______ _ 
1921_ .. _______ .. ________________________ • 
192) __________________________________ _ 
IIUO __________ • _______________________ _ 
1018 ____________ • ____ ... _______________ _ 

In all 
ooh_ 

~"".2'7 
1,810,082 
1.M4. 728 
1, 255.Ml 
1,178.898 
1.051,000 
1,032.420 
1,077.844 
1. 0fiS, 370 

981,882 ....... ....... 
784 .... 
763.418 
67~rm 
05U" 
"~628 
4711,828 
&U,247 .... '"' 194. 896 
16f.183 

667.603 
.... ?OS 
380,131 
869,007 
808,713 
.... 87 • 
348.0.59 
3'19, f.27 
3'18, 773 
823,154 
271,836 
Jt7,988 
"~377 
2JO, 238 
194,'" 
193,274 
157.81f 
133,835 
84,918 
'13,1 .. 
M, 178 ...... 
.... "" ....... 
S73 .... 
8211.214. 
2'77 .... ....... ....... 
859,001 ....... 
407 .... 893.." 898, 917 
183.1" 
369,186 
827, fIO 
821,101 
.... 728 
228,686 
lOO, D6S 
122, 074 
77.rm ...... 

Number Enrolled 

In ogrl. 
coIt1UaI 
ooh_ 

....... 

.... 878 ....... ....... 
3,.,686 
.... 1 .. 
264,131 
252. I" 
236.328 
188. 811 
I ...... 
144. 001 
124,037 
109,528 
93,115 ...... 
n .... 
8O,Z36 ...... 
31,301' 
19.933 
111,450 

181,962 
1&\813 
120,626 
107.517 
109,970 ...... 
81,716 
F3,I38 ...... 
".'" 47,283 
311,192 
",227 
19,239 
1~825 
~227 
9,319 
I.'" 
1 .... 

-.----------------------------------
51, e93 ...... 
29 .... 
3l .... 
21,083 
tI,nO 
1~'" 
I"'" 
~ ... 
"I" 6,118 ..... ..... 
2, 716 
~ .... 
2,143 ..... ..... 
~ ... ------------------------------------

In 
trade and 
lD.dustrial 

oohools 

nu •• ....... ....... 
537,151 ....... ....... ....... 
560,I5Ct 
591,878 
618, 6Of. 
663.11111 
ll37,611 
495,629 ....... 
G,On ....... 
32.5 .... ....... 
217.500 
184,819 
135,548 
117,934 

I ...... 
1M,819 
126.376 
120,216 
154, 862 
130,901 
123. 807 

-161,Of2 
1",822 
J65,817 
131,103 
114,620 

S11,614 ....... 
SO. ... 
84.973 ....... 66,'" lil,823 
<11,3 .. ........ 
46,'" 

862,410 
338, 282 ....... 2'TI."" 
217.933 
212, 1513 ...... , 
8111, 708 
842,613 
381,898 
867,57f ....... 
847,930 
832,102 
803, 852 
2111,608 
m,932 
109.017 
140,635 
lta.2f1 ,.. ... 
... "" 

Jnhome 
economics 

oohools 

741.lI08 
627,39f 
877,486 
874" 901 
3fO, 348 
297,851 
m, 398 ...... 
228,1" 
174, 967 
I ...... 
1711, IH4 
IM,'20 
1'77,20S 
154"f91 
16«1,761 
130.341 
us. 708 
63.8911 ...... 
39,414 

30. "" ........ 
2111,168 
13f,I29 
142, 174 
134, 391 
123,681 
137,1137 
141,247 
124, ... 
rn,376 
.... oo 
98, If7 ...... 

101.8011 
92,'" 
03,074 
'18. ... 66,." 
81,9.511 ....,.. 
"' .. 1 ...... 
SO' ... 
M,211 .. .... 
31 .... ...... 
31,8Ot 
31,730 
..... 1 
83, Ml ".223 
20,3111 
28,918 
81.683 
.U78 .. ..... 2'7 .... 
"."106 ...... 
8,878 
7,733 
~.,. 

~) 

I lDoludtd bl trade and blduatrlal part-time enrollmeD.t. 

.. .... 
80,'" ------------._-----------------------------------------.---------.----_. ---------------------------------------------------------------------------------------------------------.--------------------------------------------------------------
80,143 

'~"8 ---------------------------------------------------------------------------------------------.---------------------- .. 
------------------------------------
------~-----------.--------"--------------------------------------------------------

UM . .... 
----------------------------------------------... -----------------------.. ----._._----------.-._------------------------------------_._----------------------------------------------------------------------------------------------------.----
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Number 0/ Pupi18 Enrolled in Speciji<d Voca!ionol Schoo18, FederaUy aided, by 
Type 0/ C!tJs.: Fiscal Y""r. Ended June SO, 19l5-l0B9-Continued 

Number Bnrolled 

, , 
AIl-day cIassaII: 1939 __________________________________ _ 

J938 __________________________________ _ 
1987 __ " _______________________________ _ 
lQ38 __________________________________ _ 
1935 __________________________________ _ 
19M ___________ ~ ______________________ _ 
1933 __________________________________ _ 
1933. _________________________________ _ 
1931 __________________________________ _ 
1930. ____ • ____________________________ _ 
UI2IL _________________________________ _ 
1928 __________________________________ _ 
1027 __________________________________ _ 
1926 __________________________________ _ 
192:;. _________________________________ _ 
1924 __________________________________ _ 
1923 __________________________________ _ 
1922 __________________________________ _ 
19ZL _____________________________ • ___ _ 
19"'40 _____ _____________________________ _ 
1919 __________________________________ _ 
1018 __________________________________ _ 

In all 
schoola 

Ml,718 
801,381 
591, ]31 
&.56, 74.0 
602,633 
441,099 ....... 
339,418 
294,0" 
261,443 
221 .... 
21l,6n 
1811 .... 
173,09{ 
'54,967 
138,129 
124,926 
113,338 ...... 
68,962 
&1.M2 ...... 

In agrI. 
cultural 
.. boola 

305,081 
269,163 ........ 
216,463 
1940 633 
176,138 
169,8li8 ' ...... 143.145 
123 .... 
116,038 
10li, 261 ... ... 
87,673 
7~'" 
fI8. 614 
69,889 
62, 961 
40,783 
31,301 
19,933 ,., ... 

In 
trade and 
industrial -
' ...... '84,'" 169, T10 
146,831 
131.li8O 
133,48li 
110,&16 
83,,,,,, ... '" 71,389 
84,'" 
&7,4.W 
150,116 
",1IlII 
39,666 ...... 
34,101 
31,300 ...... 
:U,234 ,..664 
' ..... 

In home 
economics 

schoola 

....87'7 
368,015 
IN, 781 
195, IM7 
176, 321 
142, 478 
109,131 
91,747 
70,362 
IJ6,389 
41,089 ..... , ..... " 
41,822 
to,3fl 
.~ ... "" ... ".981 "'88' 16,437 
12,44' .. ..... 

In 
dIstributive 
OOCUpatlODl 

lCboola 

EXWBIT No. 2721 
(SubmItted by the U. S. Office or EdacatlOD) 

A·mount Expended from FederBl, S!aU and Local Money for Voco!ionol Educolion, 
by Field of Sem .. and by Year. Ended JU1IIl liD, 191810 19119 

Amoun'_eeI 
TypeolServlee 

Total From Federal J'romSta&e Prom Local 
mo ... mone, mODe, 

AD sarvioes: I 1009 _______________________ 
$62, 688, 491. 12 $19 4M, 6&3. 96 $10,947,881.94 S22, 288, 07&. 22 1938 _______________________ 
44. 044, 537. 22 17. 737,117. 78 9, «6, 752. 2( 17,810,667.20 1937 _______________________ 
86, 309, 286. 42 10,013,668.89 8, 007, 389. 47 17,478,'61.0& 1036 ________________ " ______ 
33, 427, 833. 76 9, 7~9'.H.62 8, 8OIl, 400. 49 1&, 072, r.os. 8& 19S& ______________________ 
29, 289, 922. 68 9, 371, 979. 83 ~ 'IS2, ..... 7 13, 136, &17. 28 19M _______________________ 
28,.188,416. 76 6, 950, 9«. 70 ,093. ma.01 14, 144, 269. 04 1933 _______________________ 
80, 12G. 888. 12 7,728,24-5.02 8,~515.58 1'-19{, 127. M 1032 _______________________ 
33, 402. 402. 59 8,41,-833.76 9,036.174.82 16,961, m I1J 1931 _______________________ 
32, 143, un. 37 7,978,729.20 ...... 9'/3. .. 1&, 30&, 489. &2 1930 _______________________ 
29, 908, 898. 72 7,.((M, 223.18 8, 233, 148. 77 14. 271, &26. 77 1929 _______________________ 
71,474, 30&. 8& e, 878, 52V. 71 7,0171,858.30 13,I23,917.8l5 1928 _______________ • _______ 
26, 716., 780. 46 8, 821, 451. 75 7, 028. iI86. 81 11, 866, an. 90 1927 _______________________ 
:U,552, 116. 08 6, 730, 31'- 24 8, 1504, IHr.l. 48 11,317, a. 38 192111. ______________________ 
23, 181,700.46 8, M8, 667. 48 8, 149, 081. 99 10,483. 961. 01 

f" 
192& _________ .~ ____________ 

~,919, BM. 76 5, GI4, 6.5O.lt a, m,976.23 9, &aa, 330. 39 1924 _______ ,,_ .~ ____________ 
18, 846, 350. 92 ... 832, 880. 34 6, 17'- 831. 06 &.837,639.62 , 1923 _______________________ 
17,132, 448. 00 .. 308, ...... ... 874, 53111 7, MO, 028. 80 

~ 
'1922 ____ • __________________ 

14, 812, 988. 70 8, 850, 118. 78 ...... "" ... .. .... ""' ... 11921 _______________________ U. 618, 262. 66 3, 867, 494. 2S ... on, eoo. 73 a, 186,".69 J,- ~"" ....................... 8,536,183.84 2, 476, 602. 83 2,. 670, 284. 78 .. ........... _ DID _______________________ 
... 9S1, 776. 76 1, &80, 008. 61 1, S66. 627. 06 I, 82IS, 14l. og , 1918 _______________________ a. mu. 06L 16 832,G6. 83 " .......... " IiI, ""-.. AgrlcullurallOrVfce: 

16,428, 166. 61 ...... 11'19 ... ~ .... , ... .,. 8, 317, 851. 21 
1009 _______________________ 
1938 _______________________ 

18,Il00,.313.98 8, 107, 689. Ml 2, 188, 732. 97 6, 803. 1191. 40 1937 _______________________ 
10,80,818.17 a. 966, 715. Sf, 2, 168, 014. liD 4, 708.087. 74 1$1311. ______________________ 10,327, ZK. 34 8, 862, 900. 90 2, 039, M. IS ... 424, $136. SI 193& _______________________ 
8, 886,m 00 a. 716. 9M. 28 I, 499, 00&. U a.66O,1Ki.!6 

1 Amounts upended for all serv:loes. com btned, Include upendltures from State money for adminhtratlOD 
which are DOt distributed by type of aervloe as follows: 1939, $13,M2.10; 1937, $6.838.33; 1938. $1,611.5.17 .11134 
$4-,602.al; 1938, $3,9&O.4Oj IRa, $.1,966.14; 1928, $8,923.6'; 1928. $6,013.72. 
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Amoum lhponded from Fed .. "!, SlaU and Local Money for Voca!ionaZ Educa!ion, 

by Fi.1d 01 Service and by ¥Oarl EJnd<d June 80, 1918 jo lOS9-Continued 

Amount ezpendecl 

Type of Bervloa 
From Fedaral From State From Loca\ Total money money money 

Agricultural servIce-Con. 103C ______________ • ___ ._._ ss, ass, MlI. 46 13,006, .... 51 SI, 629, IOL 60 $3,607.628.47 IV33. ______________________ 
Go 468, 636. 68 8, aM, 441. 31 I, 979, 739. 11 ',J.2.l,3M..26 uaa2 _______________________ 

IQ, ~12, 810. 78 3,688, fi13. 47 2, lZ1, 443. 05 4,400,854.26 1931. ____ • ___ • ___ • ________ 0, 982, 628. 94 3,4&1, M2. 87 2, oss- M2. 68 4, 432, Ma. 39 193(L. __________ • __ . ___ • __ 
8, 743, 382. 05 lit 113,623.55 1,787,246.80 3, 782, 511. 70 192IL._. _________ • _____ .' __ 8, 418, 981. 20 2, 003, 959. 92 1, 703, 948. 63 8,811,072.65 1928. __ • ___________________ 
7,808, 913. 76 2, 844, 464. 2l 1,639,661.36 8,224.,188. 16 1927 ___ • ___________________ 
7,460,296.39 2, SOl, 591. 57 I, 509, 066. 78 S. 168, 638. GC: 1928. __ • _______ •• __________ 
7, 164. 460. 46 2. 656, 886. 18 1,671,426. rn 2. 936, 1t7. 36 

192IL •••••••••••••••••.• _ .. IS, It6, 124.01 ~262,""" I, 370, 964. 90 2. 612, 616. 23 
1921 •••• __ •••• _ ••••••••.... 6, 263, 912. 86 1,897,807.50 I, 203, 486. 62 2, 162, 61S. 7' 
1923 ••• _._ .••• _ •••••• __ ••• 4,M7,0t2.M 1,669,698.75 1,108, 461. 22 1,868,882. f1I 192:L __ ._ •• _ •••• __ • ___ •• ___ 4, 058, 440. 3G 1,436, 47li, 22 1,039,487.89 1,583,477.26 1921._. ____ • _____ M •• _ •• _ •• _ 8,. 393, 088. 21 1, 192, 131.17 =::~~ 1, 232, 282. 88 192(L ________________ • _ .. __ 2, 437, 286. 06 889,886.20 868,575.34 Un9 _________________ A ___ •• 

1,413,938. t9 li28, 679. 13 899,082.80 48li, 276. liB 
1918. ___ .. _. __ ..•. _ •• _. __ •• 739,933. 27 273,282. ... 220,713. Q8 2tli, 037. 21 

Trade and Industrial Service: IQ39 _______________ A ___ •••• m, 832, 6K. m 6,801, 2M. 30 4,612, 056. 39 9,919,333.61 1938. ______________ • _. __ .•. 18,116,847.31 6, 04.6, 141.86 4,176, 21S. rn 7,8M, 486. 48 1937 _______ .•• _____ • __ • _. __ 17,312, 662. 22 8, 653,812. 68 4, 178,082.83 9, li8O, 666. n 1936 _____ ._ • __________ • ___ • 
16,006,127.80 S, 4211, 772. 81 4, 232, 635. 26 7,343,719.78 1936 •• ____ • ______________ ._ 
13,177,443.06 8,291,901.48 8, 211, 770. 68 6, 673, 770. 90 lQ3f, _______________ •• __ • ___ 
13,446,691. 91 2, 098, 241. 17 3, 622, 824. 00 7,725,626. 74 1933 ___________ • ________ • __ 
13, 714, 782.16 2, 298, 675.92 8, 966, 253. 51 7,~,832. 78 1V32 ______________________ • 
16,625,723.79 2, 546, 899. 95 ... 370, 487. 57 .. .... ', ... , 1931 _______________________ 
14, 808, Ma 29 2, 578, 644. 29 4, Z30, 256. 30 7,999,741.70 1930. _______ • ______________ 
14, 330, 079.61) 2, 500, 630. 68 4,093,033.83 7, 7'Z1, 515. 08 1929. _. __ • ________ • ____ •• __ 12, 746, 710. 62 2, i67,217.11 8, 568, 066. 20 8,711,427.31 1928 _______________________ 
12, 020, Q.55. 81 ~ 464, 445. 05 3,378,574. 19 6, 187, 636. 57 1927. ______________________ 
11, 374,liM. 34 2, 426,685. rn 8,074, 573. 63 li, 873, 395. 84 1926 __________________ • ____ 
10,600,837.79 2, 403, 773. 71 2,701,708.97 5,455,3li1i.11 1925 ___ • ____ ._. ______ • _____ 9, 577, 893. 3li 1,973,634. 12 2, 5lil,117. 74 6, 053, 141. 49 1924 ____________________ • __ 
8, 656, 4M.. 65 1,589,524. 44 2, 281, 706. 64 4, 684, 2.53. 47 1923. ______________________ 
7, tH3, 12D. 51 1,345, 9n. 12 2,17S, 352. 74 3, 988, 865. Q6 1922 _______________________ 
6,419,777.32 1,170,907.05 I, 888, 173. 64 8, 368, 696. 63 1921 __ ~ ~ ____ ~ ____ • _____ •• __ 6. 291, 761. 12 I, 006, 570. 66 ~l,558,S28.12 2, 726, 362. 44 1920 _______________________ 
3, 300, 126. as 6W,644. 76 999,847.48 1.697,234.42 1919 _______________________ 
2. 002, 473. &0 491,192.65 610,885.63 900,395.22 1918 ____________ • ____ • ____ • 
I, 636, 438. 9li 307,874.67 497,988.80 731,076.9\J 

Home Eoonom1o Service: 1939. _____ • ____ •• ___ • ______ 
11,56lI, 398. 70 4,124,088.81 2, 106,433.68 6, 334, 876. 21 1938 ___ • ___________________ 

9, 135, 326. 57 8,670,804.51 1,558, 801. 95 3,906.219. 11 1937. __ • __ • _____________ .~_ 6, 890, 06t. 56 1,442, 322. 66 1,547,285.59 2, 900, t56. 31 19ae. ~ _. __________ ._~ ______ 
6, 806, 760. 67 I, 428, 800, 69 1,358,614. '1:T 3,019,346.. 71 1936. ______________________ 
6, 030, 603. 39 I, 365, 403. 94 1,136,304.35 2, 528, 895. 10 1934 ____ • __________________ 
4,331,977.91 OM,570.29 929, 526. Oli 2, 443, 872. 67 1933. ___________ ._. _______ • 
4,677,667.49 1,116,077.13 1,268,537.59 2, 303, (K2. 77 1932. ___________ • __________ 
6, 120,039.10 1, 130,398. 29 I, 402, 952. 55 2, 695, 688. 26 1931. _____________________ • 4, 7~1, 274.. 46 876,890.91 I, 365, 280. 00 2, 509,102. 6IS 193O ___ ~. ____ ._. ___________ 4, 382. 036. as 678,225,7I 1,286,530.07 2, 417, 280. 8'1 19:» _____ • _______________ •• 
3, 903, 118. 66 481,192.87 I, 125, %6. 08 2. 296, 469. 91 1928 _______________________ a, 121, 132. 23 492, 158. 26 1,073, 't&l. 28 2, U16, 189. 69 1977_ •• _____ • ___ • __________ 
3,337, S17. 71 486,126. 06 907,289.66 I, 944, 412. 09 1926 __ • __________ ._ •• ____ •• 8, 137, 391. 82 499,631. 33 810,624-.49 1,827,136.00 1925 __ • _. ___________ • ______ 
2, 943, 624. 30 400,120.15 816,222.02 1,727,182. 18 llr.M. _____ • ______________ ._ 
2, 744, 635. 63 331,860. SI 740,318.18 I, 672, 466. 64 1923. ____________ • ________ • 
2, 748. 947. 42 286, 968. fiT 649,531.92 I, 818, 446. 93 1922 _______________ •• ______ 
2,118, 662. 06 246, 885. S7 871, 3S2. 76 I, 201, 2M. 83 lIt-iIl __ •• _ • ___ • _______ • ____ • 
l,822,S47.rn 192,387.21 69.5, 326. 04 I, 034, 634.. 72 1920 ____________ t ______ • ___ 

I, OM, 489. Oli 156,768.24 82Q, 633. li3 &69,087. 28 1919 _______ • _______________ 
liM, UI6.42 116,962.01 165,636.88 282, 706. 58 1918 __ • ___________________ • 
834, M8.4lI 67,773.82 114, 700.69 161,983. 98 

Teaober TralDln&:: 1939 _______________ A. _____ • 
4, 010,999. 46 1,883, 778. 46 1,628, 812. 91 498, 348.10 1938_ •• __ •• __________ • ___ A. 8, 600, 020. 36 1,664,871. 13 1,407,861.05 427,988.08 1937 _________ A, ___ • ________ 
2, 348, 001.15 1, 050, 817. 71 1,008, 167.14 289,016.80 1936 _____________ ••• __ • ____ 
2, 286, 001. 88 1,027,460.32 974,088. 66 llM,606. to 1936._ •• _________________ ._ 
2, 213, 475. 57 W8.nl.18 932, M3.. 67 282, 201. 72 1934 ________ t. __ • _____ • __ ._ 
2, 071, 476. M 887,174. 73 907,059.25 277,241. ~ 1933. _____________ •• _______ 
2, 261, 082. 39 \l49, 0lI0. 76 1,006, 034. 85 806, 896.18 193:1_ •••• ______________ •• __ 2, &30, 872. 18 I, 049, 022. Of. 1,136, 335. 61 . 846, 516. 23 1931. ______ ••• __ • __________ 
2, 600, 746. 68 1, 061, 761.13 I, 174, 893. TI 86f,lOI.18 1930 ____________ ••• _. ______ 2, 463, tOO. 43 1,04.2, 843. 24- I, 066, 338. 07 &W,219. 12 1920 •• _ ._ ... _________ ._ ••• _ 2, 396, 671. 7f. 1,026. 160. 01 1, 066, 463. 711 804,9f07.98 1 _________ ~ •• _ ••• ______ A. 
2, 369, OK M ~""'8UQ 1.030, 91iB..,. 297.707,4.8 
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Amo""t Papended from Fetkral, SIaU and Local Money for Voeational Educali<m, 
by FieUJ of Service and by Yea" Ended June SO, 1918 10 19S~ContiDU.d 

Amount ezpeuded 

TJ1)6 of ServIce 
J'romState Total J'rom Federal From Local 

money money money 

Teacher Trainlng-Continued. 1971. ____________________ ._ S2. 370,431. M $1,018,010.84 $1,013,863. SI IMO, '18L41 1926. ______________________ 
2, 229, 010. 89 988,366.28 976, S2L M 285,822...5& 1921i _______________________ 
2.?S2, 81'- 10 ........... I, 033, 670. 67 S(O,aUll.M lr2t ___ .• __________________ 2, 291, 317. 88 1,013, 687.1i11 919,318.82 128,110. fR 1923. ______ ._0 _________ . ___ 
2, 223, 327.12 I, 001, 306, GC 1138, ...... m,834. 25 1922 ______ 0 ____ 0 ___________ 

2, 2lB. 208. 06 997,8MJ, M 924,896.10 .......... 1921. ______________________ 
2, 111,06U'16 966. 406. 2V 91U., 871. 81 192,1m. M 1920. ______________________ 
~""662.08 731, •. 66 661, n, 32 263,47G.21 11119 _______________________ 

g&l,UI9.M .... IIK. .. 4OO,22l. 7t 166. 7&2. 78 1918 ______________________ • f28,ltO." 193,996.36 191,437.42 ..,,..,67 
Distributive OocupatJons: 1939. _______ • _____ ._. ____ ._ 817, MO. 06 487,062.78 144, 721.10 185,886. 17 1838. _____________ ._ ••• ____ 6t3,03O.U 368, 210.60 111\837.30 m, 982. la 

UEXBIBIT No. 2722" appears facing p_ 17158 

"EXBIlIIT No. 2723" appears facing p. 17159 

"EXBmIT No. 2724" appears in text on p. 17160 

"EXHIBIT No_ 2725" appears facing p. 17164 

"EXHIBIT No. ·2726" appears in text on p. 17161 

"EXHIBIT No. 2727" appears in text on p. 17162 

"EXHIBIT No. 2728," introduced on p. 17167, is on .file with the committee 
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EXBm'T No. 2729 

EXPENDITURE OF FUNDS 

FOR 

TRADE AND INDUSTRIAL EDUCATION 

Fisoal year ended June 30, 1939 

(Inoluding expenditures for teacher-training) 

17493 

Federal Funds 
State Funds • 
Local Funds • 

Total 

• 6,954-, 9SS. 56 
5,166,593.24-

10. OS~. 230.03 
$22,20 ,S11.S3 

. By 

Total 

DIVISION OF EACH DOLLAR EXPENDED 

EAOH FEDERAL DOLLAR MATCHED , 
$0.74- - State Money . 
~ - Looal Money 
'2.19 - State and Looal money 
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ExBmIT No. 2730 

COOPBlRATlVlII PABr--Tiu DIVIIBSIJ'IJIID OCCl1PA.TIONS PllOGRAlll 

C. E. Rakestraw, Federal Agent, Industri&l Education 

It was a typical May-day high school graduation in a small ocmmunity in one 
of the southern states. On that day some twenty boys received their high school 
diplomas. The Superintendent of Schools, whom we shall call Mr. Smith, won .. 
dered just what would become of these boys since he knew that only five would 
have the financial opportunity to go to college. The other fifteen would have to 
secure employment in the community or elsewhere in the state or country. Mr. 
Smith also knew that the education which these boys had received did not pre
pare them for employment in any special field of work. All that he could hope 
was that their high school education would afford a sufficient background to per
mit them to succeed in learning any occupation in which they might become 
engaged. The tragedy he knew lay in the fact that not one of the boys had bad 
sufficient counseling and occupational information to enable him to make an in
telligent choice of a life work. Mr. Smith, with this problem weighing heavily 
on his mind, sought advice from his localsohool board and the vocational division 
of the state department of education. Representatives of the state department 
of vocational education, with one from the United States Office ot Education. 
conferred with him regarding the boys. All were agreed that the solution of the 
problem would be to provide some form of vocational training for the youth of 
the community before sending them out into the work-a-day world. 

Of course, it was out of the question for Mr. Smith's community to provide a 
voca.tional school manned and equipped to teach more than one or two occupa
tions. Even the cost of this small effort would be prohibitive. The representa
tives of the state department of vocational education stressed the fact that all 
programs should be closely adapted to the social and economic needs of the com
munity, employers, and employees. With this in mind a study was made of local 
employment opportunities in the community, and then Mr. Smith and his school 
board established a program, based on a plan which is known as the Cooperative 
rart-Time Program in Diversified Occupations. 

WHAT IS TRB PROGRAM? 

Briefly stated, the Cooperative Part-Time Diversified Occupations Program 
operates as follows: High Bchool students of employable age are enrolled in the 
program and spend one-half of each school day in bona fide employment in their 
chosen trades or occupations for the purpose of securing organized instruction on 
the job as student.-learners. Two periods of the remaining one--half day of the 
high school time are devoted to directed and supervised study of technical and 
related subjects pertinent to the trades or occupations in which the students are 
engaged. The technical subjects, which are studied on an individual basis, are 
those subjects which have been approved by a craft or occupational oommittee 
&9 being l,>ertinent. Related subjects are those which are taught on a group 
basis and mclude such social subjects as economics, civics. health, safety. Stress 
is also placed upon the development of good work habits and attitudee. The 
rema.ining school time is devoted to the study of regular academic subjects. The 
pupils included in this type of program are usuaJly high school junion and seniors, 
although boys and girls of sixteen yea.rs of age and over who can profit from the 
training are not excluded. . 

BEQUIBIID CRIIDITS 

Those who wish to do so may graduata from high school with a regular diploma 
which will permit college entrance. To do this, however, it is necessary for the 
student upon entering high school to arrange his subjects in such a manner 88 to 
gain eight required credits during the first two years. The remaining required 
two credits plus six electives may be earned dUring the junior and senior!eara. 
Credit is allowed on a vocational basis for time spent in employment an time 
devoted to the study of technical and related subjects. Binoe high school credit 
requirements vary in the various states, the above statement cannot be applied 
to allj and space will not permit describing the various plans for allowing creditB. 

1 Reproduood br per1!llsslon from O~Onl. tM Vocational Gtddllnu NtlftJftM for March!. lOCO. 
(Oop:vrla:ht. 19CO.) Published br the NatIOnal VocaUonal Quldanoe AsIociaUon. W W_ 1Zkd. tltreet. 
New York Olty. 
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Cooperative Part-Time Diversified Occupational training has grown from a few 

programs in 1934 to some six hundred at the close of the last school year. Each, 
of the states in the Southern Region now ha., programs of this type, varying iD r 
number from five to thirty, with an approximate total enrollment of 5,000. 

STANDARDS SET 

Tbe State Supervisors of Trade and Industrial Education in the Southern Re-, 
gion, realizing that all programs of vocational training should be organized on a
sound baais, adopted the following standards for Cooperative Part-Time Programs' 
in Diversified Occupations at their regional conference Little Rock, Arkansas, in 
April, 1939: 

Field Training.-Any trade, industrial, distributive, commercial, or service oc
cupation eligible for inclusion in the training program for student-learners shaJI 
be one the preparation for which requires 2,000 hou1'S, or more, of organized jn~ 
struction and organized work experience on the job, as determined by an occupa-. 
tional committee.2 

Agreemen,--A written training agreement or memorandum shall be required 
for each student and shall include a schedule of processes to be learned on the job •. 
related instruction to be given in school, wages and length of training period t type 
and degree of responsibility of parties concerned, provision for school credit, nours 
of work and related instruction, provision for job progression, probationary period, 
and termination of agreement. 

Representative Advisory Committee8.-(l) State: The program ,of training shall 
be conducted under the general oversight of a representative state advisory com~ 
mittee, such committee to consist of equal representation from employers and 
labor, together with a representative of the state department of education'. 

(2) Local: The program of training shall be conducted under the general 
oversight of a representative local advisory committee, such committee to consist 
of equal representation from employers and labor, together with a representative 
of the local department of education. 

(3) Craft or occupational committees shall be formed for the purpose of assisting 
the coordinators in developing the schedules of processes, approving outlines of 
related instruction, and assisting in organizing the individual student's training 
plan for a particular occupation. Such a committee may be composed of one or 
more members of each craft or occupation. . 

Rate8 DJ Pal/.-Provisions shall be made for a progressively increasing scale of 
wages on an hourly basis over the period of training, which should average approxi
mately 50 percent of that paid a regular worker. 

Hour, 01 Work and Study.-All student-learners shall be required to spend one
half of the reguJar sohool day, whioh shall be not less than fifteen hours per week 
(three consecutive clock hours per day), in organized work experiences on the job 
under the joint supervision of the school and the employer. In addition to the 
required time spent in acquiring job experience, each student-learner shall devote 
each day, two of the regular school periods to the study of technical and related 
subject matter OD a oorrelated basis, under a qualified coordinator--instructor or a 
qualified related-subjects teacher in segregated classes. 

Selection oJ Student-LearMrl.-Student-Iearners shall be enrolled in this program 
with the approval of the local advisory oommittee OD the basis of their ability to 
profit from the training and only alter they have received advisement and guidance 
from trained ooordinators or counselors. 

Schedule oJ Proeeue8.-The schedule of processes to be learned on the job and 
the related subjeot content to be taught each student-learner in school shall be 
outlined and approved by representative occupational or oraft committee.!. 

Equipment and Instructional Materiala.-The local school authorities shall 
provide adequate funds to seoure necessary equipment and instructional materials, 
lDcluding reference material, textbooks, bulletins, pamphlets, trade journals, 
oorrespondence courses, etc., to insure that pertinent, practical, and ourrent 
oooupational praotices may be taught in the two school periods per day devoted 
to technical and related study. , 

High School Credit.-Provision shall be made by state and local school author
ities to enable the student-learners to receive high school credit for the satisfaotory 
oompletion of the sohedule of org~zed work experiences and related instruotion, 

t By student-learner Is meant a student enrolled In a publlo high school who hn.s satlsCaetorUy oompleted 
at least eight units of credit toward p-aduaUon, or eQuivalent, is at least 111 years of age, and has bean 
800Bpted (or OOOllpatiODal training on a. oooperat1ve basls under a written agreement. approved by a repre. 
I8D.tatiYfl adviaorJ committee. amODl the school. employer. atudent. and parent. 
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making high sohool gra.duatlon possible. (Suoh an arrangement has been made 
and accepted by the Southern States and approved by the Southern Assooiation 
of Colleges and Secondary Schools.) 

Ratio 0/ 8tudmt--Learner •. -Du8 oonsideration will be given to the ratio of 
Btuden ... lea.rners to regularly employed workers in any occupational field, and 
.hall be determined by the looal advisory committee. 

Job ProgTusion.-Provision will be ma.de for the student-l"'a.rners to be tran&
ferred from one job process to another upon reaching the proficienoy level required 
for satisfactory performance in the occupation. 

Place""'" anc! Follo1D-up.-Consideration will be given to finall'1acement and 
follow-up, and in cases of occupations requiring more time for training than can 
be given during the period the student is enrolled in high school, arrangements for 
the completion of training on a full-time basis will be made in oooperation with 
the Federal Committee on Apprentioeship. ' 

That such a program as the Cooperative Part-Time Diversified Ocoupational 
Training is needed is shown by the following facta: There are enrolled in the 
public high 8chools throughout the country approximately 6,500,000 students. 
The tradiiional high school course is designed largely to prepare students for 
college entrance. Bince only a small percentage of the graduates enter college, it 
became apparent many years ago that some form of voca.tional training should 
be provided in the public school system. In the larger industrial communities 
vocational schools have been organized to provide such training for the boys and 
girls residing there. But vocational schools are expensive to build, equip, and 
maintain and many communities cannot offe:u,~7 such advantages for their 
youth. The only program poasible for these communities to organize is 
the cooperat.ive part-time type which, in reality, uses the equipment in the 
business and industrial establishments of the community as a laboratory", Thia 
plan does not in any sense supplant the regular apprentiCfrtraining program, but, 
as has been shown in many communities, actually stimulates the development of 
apprentioeship. ' 

That the Cooperative Part-Time Diversified Occupations Program proved 
successful from the first is indicated from the fact that 36 percent of the first 
graduating class in one of the tirst communities to establish this program COD
tinued in permanent employment with the business or industrial establishment 
where training was received, 32 percent received employment in other busineB8 or 
industrial establishments in the oooupations for which their training had prepared 
them, and the remainder of the group, although not receiving immediate employ
ment, could state that, in addition to their high school diploma, they had acquired 
2,000 hours of practical working experience in a definite trade or occupation. 

Employers in the communities where these programs have been organized have 
accepted the responsibility of cooperating with the schools from the standpoint. 
of their duty, as citizens, to provide an opportunity for youth to prepare for 
useful employment. A study of the employment recordEl' of graduates indicates 
that the employers have provided oontinued employment for these students with
out displacement of regular workers. In other words, many are retained after 
they finish their course because they have made themselves valuable to the 
employer and not because the employer feels the need of additional workers. The 
looal authorities and the coordinators have been urged not to seek placement of 
students in any oocupation where so doing would mean displacement of regular 
workers. However, since it is necessary for the student-learner to receive work 
experiences in accordance with the approved schedule of processes, it is not possible 
for him to replace a regular worker ID any phase of an ocoupation and at the same 
time achieve the objeotives of the training. The employees and labor groups have 
accepted the program on the same b&!!is, realizing a.l&o that in such a program 
the danger of training more workers than the oocupations can absorb is eliminated. 
School authorities have accepted the program enthusiastically because it provides 
a means of offering to their students ocoupational training which could not 
otherwise be provided in their communities. 

" 
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EXBIlIIT No. 2731 

Number oJ Pupila Bllrou.d in Speciiiod Vocational SchooZ., lI'eder.uu aided, by 
Typ. oJ CIao" lI'iocal Year. BIlGed Jun. 30,1918-1939 

Allo1Bsseo, . lq _________________________________ _ 
ItI38 __________________________________ _ 
1937_ • _______________________________ ._ 
1936 ______________________ • __________ _ 
1935 _____ • ____________________________ _ 
1934 ________________________ :. _________ _ 
1933 ____________________ .. ~--__________ _ 
1932_. ___________________ ~ ____________ _ 
1931 ... ________________________________ _ 
1930 _________________________ 0 ________ _ 

1921i1 _________________________________ _ 
1928 __________ 0 _______________________ _ 

1927 __________________________________ _ 
1938 __ • _______________________________ _ 
1~ __________________________________ _ 
lw.H __________________________________ _ 
1923 _____________________ 0 ____________ _ 

Im __________________________________ _ 
Ur,U ____________________ • _____________ _ 
1900 __________________________________ _ 
1919 __________________________________ _ 
1918 __________________________________ _ 

lhenln& classes: 1939_ .. ________________________________ _ 
1938 __________________________________ _ 
1937 __________________________________ _ 
1936 _________________ .. ________________ _ 
1936. _. _____________ 0 _________________ _ 

1934_. ________ • _______________________ _ 
IV33 __________________________________ _ 
1932 __________________________________ _ 
1931 ________________________ • _________ _ 
1930 __________________________________ _ 
1921L _____ • _____________ .. _____________ _ 
1928 ___________________ • ___________ • __ _ 
1927 _______________________ . ______ • __ ._ 
19215_. ______ • __________________ . ______ • 
1926_ •• _. _____________________________ _ 
IInt_. ____ po _______________ • __________ _ 

Un3. ___________ •• ____ po_po ______ • ____ _ 

1921 ___ ••• ________________ • ___ ._ •• _. __ _ 
1931_. __ • __ .. _____ •• ___ • _____ • _________ _ 
1920_. ______ po. ___ po _. _______________ _ 

1919. _____ poP_po. ____ • ________________ _ 

UU8 ______ • __ ••• ___ ._ •• ________ • _____ ._ 
Part-time clasaeI: 1939 ______________________ • ___________ _ 

1938 _____________________ • ____________ _ 
1937 _________ po _______________________ _ 

1938_. _____ • _______________ • __________ _ 
1936_ ••• __ ••• ______ • __ • _ •• ____ • _______ _ 
1934_. __ • ___________________ • _____ • ___ _ 
Im_ .. _______________ po. ____________ • __ 

1932 _______________ .. ________ • _______ • __ 
1931 ••• ___ ._. _. _____ po. _______________ _ 

1930 ____ •••• __ • _______ • _____ ._. _. _____ _ 
1929 ____________ po. __ • ____________ 0. __ _ 
1928. _ • ____ • ___________ po __ • __________ _ 

Im _. _______________________ . ___ . ____ _ 
19218_ ... _. ___ ._ ••• _ ... _ .. __ ••• _ ... _. __ • _. __ 
1925_ •• _ •• _. __ • ____ ._._ •• _ .. _. _._._ .. _. __ 
1936 ... __ ._ ••• _. __ • ____ •• _. ____ .. _ ._ ••• __ 
1923_ ••• __ ._ •• ___ ......... __ ._ •• __ ••• __ • __ 
1921 ....... _______ ••• __ • __ ._. __ • ____ • __ ••• 
Im_ •• __ . __ ._. ___ ._ .. __ ...... _ •• _ .... _ .. _~. 
1920.~_._ •• _. __ • __ • __ ._ •• _._ .... _____ ~ __ 
IlnO_ •• ~ ...... _._~._ ... _____ ._. __ ._ •• _ •• __ 
1918. __ • __ • _._ ._._. _ • _______ ~ __ •• _ •• _ •• 

lnall 1Cb_ 

l .... ..., 
1,810,082 
l,M4.,728 
l,2M,861 
1,178, 806 
1.061,000 
1,032, f2II 
l,CY17,844 
1,065,370 

9ftl,882 ....... ....... 
'184. ... 
T53,41P 
876, 6TT ....... .... "" 476,828 
324,24.7 ....... ....... 
'64,183 

857,603 
669,7(11 
880.131 
869,907 
3os. 713 
353,876 .. ~ ... 
879,42'7 
378, 773 
323.151 
271,836 
"7,968 
212, 37i 
210,238 
194,300 
198, 274 
1~7. 874 
.~ ... 
84.1118 
.... '22 
8G, 176 ... '" 

488, &51 ,,,,093 
873,0(66 
821),214 
277,650 
256,028 
299.636 
859,001 
",,&3' 
407,2811 
893,0f3 
8V8, 917 
383,144 
W,l88 
wino 
821, UII .... ,.. 
""833 ....... ..... ,. 
n.M? ...... 

Number Enrolled 

ID agrICdl- In tra4eand liD. home In dlstrtbu-
tural .Industrial 60000mice ttve OCCUpa-

SCbools scb.ools schools tiaDs scbooJs 

......... 
460,878 ....... ....... 
325,685 ..... '" 
264,131 
262, 199 
235,328 
188,311 
16 ..... 
144. 901 
124,937 
109,628 
93, 116 
... ... 
71,_ "'.236 ..... 2 
31,301 
... fI33 

.~"" 
181,962 
168.813 
13) .... 
107,617 
109,970 
99,293 
81,n6 
81,138 ...... ...... 
47,283 
"'.92 ..,227 
19,m9 . ~ ... 
16,2Z1 
9,319 
1.'" 
1.'30 ------------------------------------

61,693 
42,900 ...... 
20,830 
111,083 
11,719 
'~833 
10,702 ..... 
<..6< 
li.118 ..... ..... 
2, 716 
2,330 

2,'" 2.'" 
~ ... 
1."" ---.---.---. ------------------------

715,2S9 
"',SO< 
"',900 
637,161 
OOlI,885 
W,'" 
"',900 
560,150 
691,878 
818, 6(K 
583,515 
637,611 ....... ....... 
429,071 
409,'" 
~ ... ....... 
217,Il00 
IlK, 810 
.~ ... 
117,Q3fo 

158,48« 
183,319 
126,878 
1:1),216 
164, 352 
130,001 
123,8IY1 
151,M2 ....... 
.186.317 
131,103 
11(,629 
97,674. 
89,"" ...... 
84,973 
",&8 08,'" 51,823 ...... 
",'" ...... 

362.410 
",,28' .. ~ ... 
271,3IK 
217,933 
212, 613 ..... " 315, 708 
M2, 518 
381,898 
867,674 ....... 
347,93\1 
332,.92 
3D3,'" 
291,808 
221,~ 
199,017 ....... 
116, HI 
",,389 ... ... 

741, li09 90,099 
627,304 '~008 
377,438 _ ... _-_ ... _-
874,901 

---.---.~-- .. 
349,34.6 ..... _-_. __ . 
297,851 --_ .. _-_. __ . 
m .... ----_ .. _._.-
265, 495 _.-.. __ .. _--.. 
228,186 ._-... -._----
17(,967 _._._ .... _-. . ...... --_ .. _-----.. 
175, "" -. __ ..... _---
104,420 ------------177,205 ---------_ .. 
164,491 _ .. _------_ . 
158, 787 .. _--.-. __ .-
139,341 --_._ .. _----
118, 70S -_ ... _._-_ .. 
63,395 -----... _---...... -_ .. --_. __ .-.., ... ------------... ,.. .. _-------.. ....... 83,143 

216, IllS ...... 
134,129 ._ .. _._----. 
142, 174 ---':'-. __ ._ .. 
134, 891 -.-----.. _ ... 
123,681 ---.----_._. 
137,687 . __ ._-------
141,247 ..... __ ._--. 
124,263 -.. __ ._. __ .-
97,376 -.-._ ... _._-
08,<00 -_ ... -.----_. 
lIS, 147 --_ .. _-----. 
88,676 ---_ .. _._---

101,305 ---_. __ ._---
.... 22 ----. __ .-_.-02,." _. __ .. -.-_ .. 
.... '" -_._-_._---. 08,." ----. __ .. _.-
31,966 ------_ .. __ . 
~,788 ----_.---_.-
22,'" -.. ~ .. ---.--
22,300 .. __ ._ .. _---...... 8,958 
64,211 3,"" ...... ------_.-.--
87,080 --_._----_.-... ". -.. _----_ ... 
81,694 .. -.-----_.-
81,780 ._---.-.-_ ... ... "' . ..... _._ .. _--...... ._-----_._.-
21,223 .------_ .. _-
,." ... -----_ .. _--
28, 016 .._-_ .. _-.--
:t= _. __ ._._ .... 

----_._ ... _. 
21.228 --.. _--_._--
27,440 _ .. _ ... -.. -- --m, ,.. ... _-_._----... ... -_._--_._ ... 
8,878 -... _.-._---
7,733 -_.-.--.--_. 
'.m -_._ ... __ ._. 

Q) -_ .. _._. __ .. 
I Included. In trade and lndWltrlal part-time emoUment. 

124491--41-pt. 80--83 
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Numb .. 0/ Pupils Bnrolled in {Jpecifi«l Vo,""iofta/ Sclwolo, Federally aidd, bI/ 
Type 0/ Clao.: Fiscal Years Bnded Jun. 80, 191B-19S9-Continued 

Type of class and year 

All-day cJassea: 193". ______________ • _. _. _____________ ._ 
1938. __ • ______________________________ _ 
1937 _______________________ • ______ • _. __ 
1936. __ • ______ • _______ 0 _____ • _________ _ 

1935. ___________________ 0 ___ 0 _____ • ___ _ 

19M. ___________ 0 _0 _0 _______ • _____ 0 ___ _ 

1933. _________ 0 ___________________ • _0 __ 

1932. __ • __________ 0 ___________________ _ 

1931 __________________________________ _ 
1930 __________________________________ _ 
1929 __ • ______________ • ________________ _ 
1928. __ • ______________________________ _ 
1927 _~ ________________________________ _ 
1926 __________________________________ _ 
1925 __________________________________ _ 
19ZL _________________________________ _ 
1923 __________________________________ _ 
1923 __________________________________ _ 
1921 __________________________________ _ 
1920 __________________________________ _ 
1919 __________________________________ _ 
1918 __________________________________ _ 

ID all ....... 
"'.m 801,381 
/MU,lal 
.... 7 .. ....... 
441,099 ....... 
339,416 ....... 
251, oW3 
221,VOO 
211,5n 
189,465 
173 .... 
IM,967 
138,120 
12<,926 
113,338 ...... ...... 
51,DU 
." ... 

Number Enrolled 

In agrIoul· Intradeand hi. home In dUtrtba-
toral indWltnal eoonomics tll!!.o;ooupa-....... ....... ....... ,--
.... 031 
259,183 ....... 
216, 462 
194,632 
175, 138 
HMI,8liB ' ...... 143, 15li 
123,688 
116,033 
106, 251 
95,088 
87,573 
7 ..... 
88, 614 ...... 
","1 
40,763 
31,301 
19,933 
,~ ... 

I ...... 
184,:m 
11511,770 
145,831 
131,680 ' ...... 110,846 ...... 
BO,Ml 
71,389 ...... 
57,439 
50,116 
".7119 ...... ...... 
34, 101 
31,300 ...... 
21 .... ...... ...... 

43G, m ___________ _ 
858,OllS ___________ _ 
IM,.181 ___________ _ 
195,647 ___________ _ 
176,321 _~ _________ _ 
142,478 ___________ _ 
109,131 ___________ _ 
91,747 ___________ _ 
70,862 ___________ _ 
116,369 ___________ _ 
U,08II ___________ _ 
48,881 __ ~ ________ _ 
44,261 ___________ _ 
41,622 ___________ _ 
40,341 ___________ _ 
36, 2.53 ___________ _ 
80,936 ___________ _ 
28,987 ___________ _ 
22, 661 ___________ _ 
18,431 ___________ _ 
12,«6 ____ .: ______ _ 
8,430 _._._ ••• ___ • 
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EXHIBIT No. 2731-A 

DIAQRA.M VI.-EnroUment In lI'edert\ny AJded Home Economies Departments or Schooll. 
by "Year., 1918-39 
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ExaIBIT No. 2731-B 
DUOB.6.11 IV.-Enrollment ID Federally Aided Agricultural Departmentl or Schools. 

b, Year .. 1918-89 
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EXHllIlT No. 2732 . 

Amounl &1>mded from Fetkra~ Slim and Local MOfUlY for Vocational Education, 
),/1 Field o/S.,..; .. and by Year. EndedJuRO 30, 191810 19S9 

Amount upended 

Type of Service 
Total From. Federa! From State 

money m._ 
AD 1I8rVlces: I 

$62, 668, 491. 12 $19. t34. M3.'96 '10, M7. 881. M 
'",944. 637. 22 17,737,117. 78 9, «8, 752. 24 
36, 300, 28S. 42 )0,013,668.19 8,907, agg. 47 
33,427,833.76 9, 748,92t. 62 8, 606, COO. 49 
ZI, 289, 922. 88 0,371,979.83 .. '182, .... 67 
28, 188, fiB. 76 8. 050, 9t4. 70 7,093, 203. 01 
30, l26, 888. 12 7, 72S, 246. (12 8, 204, 614. lie 
33, 402, f02. 59 S. U{, 833. 76 9,036, 17t. 82 
32, Id, 192. 37 7,978, 729. 2) S. 858, 973. 6ti 
29. 908. sw. 72 7, 4Ot. 223. 18 8, ZJ3, 148. TI 
2'1.474, 305. 86 6,676,"', n 7, fn. 858. aD 
26, 716, 760. 46 8, 821, f/i1. 76 7,028, 986. 81 
If. 552, 116. 08 8, 730,314..34 6, sot, 692. 46 
23, 181, 700. 48 8, MS. 657. 46 8, 149, 081. 99 
20,919,8&5.78 5., 814, 550. If 6, 771, 976. 23 
U? 844, 350. 92 4,832,880 ... 6, 174. 831. 06 
17, 132, 446. 09 4. 308, 886. 68 4, 874, 632. 11 
14,813, 988. 70 8, 850, 118. 78 4, 623, 939. 89 
12, 618, 362. 65 a, 387, 4M. 23 4,074. 500. 73 
8, 635, 163. 84 2, 476, 502. 83 2, 870, 284. 76 
.. 951, 776. 76 1, 560, 008. 61 ~""62'7." ........ 06L III 832, ...... 1.~930.48 

1939._. _____ • _. _. _______________ ~ __ _ 
1938 _______________________________ _ 
1937 ____________ • __________________ _ 
1936 ________________ • ______________ _ 
lGalL _________________ • ____________ _ 
lQ34. ________________ • _____________ _ 
1933 _______________________________ _ 
1932 _______________________________ _ 
1931. ______________________________ _ 
1930 ________________ M _ • ____ • _______ _ 

1929 ______________________ • _. _____ ._ 
1928 _____________________________ MO. 

UI27 _______________ •• ______________ _ 
lQ'26 __________ • ______ • _____________ _ 
lQ25 __________ • _____ • ______________ _ 
1lr.U. ______________ • ___________ M. ___ _ 
1923 _________ 0 _____________________ _ 

llI2:iI ____ • ____________________ ••• __ •• 
1921. _______________ • ______________ • 
Il12O _____________ • _________ 0 ______ ._ 

Ulltil _______________________________ _ 
11118. ___ • _____ • ___________ • _. _____ ._ 

Agricultural 8ervloa: 1939 _______ .________________________ 15, 428, 166. 61 6,838. 379. -62 :I, 442, 180. 76 
1938 _______ • ___ • _______ • _____ .______ 13,600,313. 96 6, 107,I!89. 59 2, 188, 732. 97 
1937 • ___ .M_O __________________ • ____ • 10,842,818.17 S. 966, 715. 84 2, 168, 014. 69 
1936 _______ • _____ 0__________________ 10,327,234. Sf S, 862, 900. 00 2, 039, 397.13 
193IL ____________ 0. ______ .__________ 8, 8BI5, 608. 90 a, 715, 9M. 28 1,499,006.11 
1934 ______________________ ._________ 8,333,669.48 3,006,919. 51 1,629, 191 • .50 
1933 _______ ••. _________________ ._.__ 9,468,635. 68 S,364, 441. 81 1,979,739. 11 
1032 ______ ._ • _____ • M ___ .____________ 10,212, 810. 78 8,688, 513. 47 2, 123, 443. 05 
1931. ______ ••••• __ • _____ .___________ 9,982, 628. 94 3,481, M2. 87 2, 088, 542. 68 
1930 •• _______ • ____ • _________ ._______ 8, 743, 382. 05 8,173, 623. ss 1,787,246. 80 
1929 ••• __________________ •• _._ • __ .__ 8, 418, 981. 20 2. U03, 959. 92 1,703,948.63 
1928. ___ • _____ . ____________ ._ •• _____ 7,608, 913. 76 2, 844, 4M. X 1,639,661. 38 
1927 ___ ••••• _. ____ ._ .•• ___ •• __ . __ .__ 7,469,295. 39 2, SOl, 691. S1 1,500, OM. 78 
1938_. _____ • __ • __ •• ___ •• _. __ ._______ 7,164,460.46 2, 656, 886. 13 1,571,428.97 
1925 ____ ._. __ • __ • __ •.••• _ •• _. __ •• ___ 6, If&, l24. 01 2, 262, M2. 88 1,370,964. go 
1lr.U._. ________ ._. __ ••• ___ • __ ._._.___ l\ 263, 912. 86 I, 897,fW1. so 1,203. 486. 62 
un3_._ •• _. _____ . ________ .. __ • ___ ••• 4. 617, 0f2. 04 1,669,698. 76 1. 108, 461. 22 
1922 __ ._. _______ •• _ •••• ____ ••• ____ •• f, 0li8, 440. 36 1, 435, 476. 22 1,039,487.89 
1921.. __ • ______ ._._ ••••• __ ._ •••• ____ a, 393, 088. 21 I, 192, 181. 17 968, 674. 16 
uno. ___ .. _. ______ .• __ ._. ___ .... _... 2, 437, 2M. 06 889, S86. 211 678. 82t. 43 
1919_. ____ •• _ •••• __ •• __ •• ___ ._______ 1,413, 938. 49 628. 679, 13 399, U82.. 80 
1918_._ .. _ .• ___ •••• _ •••• ___ ~._. ___ ._ 'm,933. Z1 273, 282. 08 220,713. 98 

Trade and lIldumlal ServIce: 

From Loeal 
moo .. 

$22, 288, 07&. 22 
17,810,687. 20 
17,478,227.06 
16, 072, 508. 65 
13,13&,517. 28 
14, 1'", J69. (K 
If, lot, 127. M 
16, 951, 39t 02 
15, 305, 489. 62 
14,2'11,626. 77 
13.l23, 917. sa 
11,866,321. 90 
11,317,209. 3B 
10,483,961. 01 
9, 633. 330. 39 
8, 837, 639. 62 
7, 949, 028. 30 
6, Q8, 930. 63 
5, 186, 267. 6D 
8, 388, 376. 211 
1, 825.1fl. 00 
1. 181, 703. 8IIi 

6,347.661. 2S 
6, aoa. 991. 40 
4,708,087. 74 
f, 424, 936. 31 
8, 6150, 649. li6 
8, 697, 628. 47 
4, 124, 35&. 26 
., 400, 864. liI8 
4, 432, Ma. 39 
8, 782, 611. 70 
8, 811,on. 65 a. 224., 788. 18 
8,168, 638. 04 
2, 9..16, 147. 38 
2, 612, 616. 23 
2, 162, 618. 74 
I, 868, 882. m 
1,683,477.26 
I, 232, 282. 88 

868, 676. 34 
fM,27ft. 56 
:Moll, 937~:n 

UI39 •••• __ •• _ ••• ___ •• _______ ._. ___ .• 20.832,644.20 .. 6,~!, .. "',., 80.. 4,612,056. 39 11,11111,833.11 
1938._ ••• ___ •• __ •••• _._. __ •• _ ••• __ ._ 18,1111,84:7. 31 ~ "175,218.97 7,8940,486. 48 
1937. ______ ._. __ •• _ ••• _._ •••• ______ • 17,312,662.. 22 8,653,8120 68 4,17&082. 83 9,580,666. 71 
1036 .•••••• __ •• __ •• _. _____ ••• _____ ._ ·16,000.127.80 3,09,772. 81 4,232, 634. 26 7,343,719. 7S 
1931 __ ._._ ••• ___ • ___ • ____ •• ______ .__ 13,171,443.08 S, 291, 90L 48 8,211,770.88 6, 673, 770. 90 
1934 __ •• _____ •• _ •••••• ___ ._. ____ ._._ 18, «6. 691.111 2, 098, :Ml. 17 8,622,824.00 7,726,826.7' 
1933 ____ •• __ •••• ___ ••••••••• __ •• _._~ 13,714,782. 16 2, 298, 676. 92 3,956,253.61 7,459,832. 78 
1932 •• _ •••• _ •••• ____ ._._._ ••• __ • __ ._ 16,626,723.19 2, M6,899. 96 4,870,487.67 8,808,336.27 
1931. •••••• _ •• _ •• _ ••• ____ •.• _._ ••• __ 14,808,542. 2G 2,578, Ml. 29 4,230,256.30 7,999,741. 70 
1930._ .... _. ___ ••••••• __ ._ •• _ ••• _ •• _ 14,330,079.59 2, 600, 630. 68 4,093,033.83 7. nt,6t6. 08 
192'9 _____ •• ____ ._ •••• __ ••• __ •••• ___ • 12,74.6,710.62 2,467,217. U 8,568,066.20 8,711,427.31 
1928 ••••••• __ • ___ ••• _ ... _ •• _ •• _._.__ 12, 020, 656. 81 2, fM, "5. 06 8,378,674.19 8,187. 1536.lI'7 
1927_ •••• _. ____ ••• _ ••• __ •••••••• ____ 11,374., lili5. 34 2,426,586.97 3,074,673.63 6,873,305. 8{ 
192(1.. ___ ._ •• ____ ••••••• _ ••••• ___ ••• 10,6150,837.79 2,.os, m. n 2,791,708.97 6, 465, 36l1.U 
1925 •••• ___________ ._._._._ ••• _..... g, 677. 893. 86 1,973, 6S4. 12 2,lilil, 117. 74 6, oas, 141. 40 
1lr.U.._. ___ •••• _._. ___ • __ •• _. __ •• ___ • 8, li5S. 0184.65 1,689,~. 44 2, 281, 706. 84 4,684,253,47 
1923 .• _ •• _ •••• ____ ._._ •• __ ••••• ___ ._ 7,518,129.61 : 1,346,911.72 2, 178,352. 74 8,088, 865. 0& 
1923. _______ • ____ ••••• _ •••••• _._____ 6, 419, 777. 32 1,110,907.06 1,888,173.84 8,MS, 696. 68 
1921. ____ ••• ____ • _____ ._ ••• _ •• ___ •• _ 6,2111,761. 72 1,006, 57Q. li6 1,668,828.72 2, '128,862. ... 
U~20 •• _._. __ •••• _. __ .... _ •• _ •• _._.__ 8,:we, 728. 6li 699, Mt. 16 ggg, 84:7. 48 1,611'7,234.42 
1919 •• ____ • ___ •• __ •• __ •••• _ •••••• _.. 2, 002, 4'13. 60 491,192. 65 610,885.63 900,895. ~ 
1918 __ • ______ • __ • __ ••• _ •••••• __ ._ •• _ ,680,438. 9& S07, 374.. 47 tU'T,98B. 8U 731,076.1111 

I Amountl upended ror a1116n'1oas, oomblned.1noJudeupenditares from State mone,. for administration 
wbleb are not df5trlbuted b,. .,-"pe ofaervloo89 loUows: Ung, .13,M2-10; 1937, $5,839.32; 11136, 11,665.17; lQ3' 
I4:.6OJ.:U; 1933, $3,Q.$O.4I); 1932,13.Q68.l4; Iq, p,Q23.64; 11138, $6.013.72. 
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Amount &pended from Federal Slat< and Local Maney for Vocalional Education, 
by Field of Service and by Years Ended J ..... SO, 191810 19S9-Continued 

Type ot ServJce 

Home Eoonomlcs Bervfce: 
1939~w _____________________________ _ 
1031L. _________________ • ___________ _ 
1931 _______________________________ _ 
1938 _______________________________ _ 
1931L ______________________________ _ 
19M _______________________________ _ 
1933 _______________________________ _ 
1932 _______________________________ _ 
1931 _______________________________ _ 
193(L. _____________________________ _ 
1929 _______________________________ _ 
192JL ______________________________ _ 
1927 ____________ ._. ________________ _ 
1926 _____________________ 0 ______ ._ •• 

1926 ____________________ .. _______ • __ 
1924.. _____ • _________ . ______ • ______ ._ 
1923 ____________ • __ • __ • __ •• ________ • 
1922 ______ • _______ ._ •• __ ._ •• __ • ____ _ 
1921. _______ • _. ___ • __ • __ • _A. ___ . _. __ 
1930. _____________ •• __ • __ ••• _. ____ • _ 
10Ut. _____________ ••• ________ • ___ ••• 
1018 •• __ • _________________ • ____ ._._. 

Teacber Tratnlng: 1939. _______________ • _____ • __ • _____ _ 
1038 _____________ • ____ ••• _ •••• ____ •• 
1937 ______________ • __ • _____ • _____ ••• 
103tL ____________________________ •• _ 
1936. _______ • ___________ • __________ • 
1934.. _______ • ___ •• _. __ •• _. _________ _ 
1933. ______ • ___ •• __ • _ ••• _._. _______ _ 
1932. __ • ______ ._ ••••• __ •• _ •• __ • ____ _ 
1931. ___ •• __ •• _. ____ • ______ •••••• __ _ 
1930 _______ ._. ___ • _____ • ___ • _ •• _ ••• _ 
1929 _________ • _________________ • __ •• 
1928 ____ • _______ ._ •• _____________ • _. 
1927 _________ •• _._ •••••• _____ • ____ A, 

1928. _____ • _____ • _ •••• _. _____ • _____ _ 
1926 ______________ ••• ___ •• ________ ._ 
10H ______________________ ._ ••••• __ _ 
11)23 _____________________________ •• _ 
19Z1 ______ • __ •• ___________________ •• 
1921.. ____ • _____ • ____ • ___ • _________ _ 
1920. ____________ • ___ •• ____________ _ 
1919_. ___________________ ._ •• ____ • __ 
1018 _____________________ ._. ___ •••• _ 

Distributive Occupations: 1939 ____ • _______________ • _____ • ____ _ 
lQ3IL _____________ • _______ • _. __ •• __ _ 

tU, MO. 398. '70 
9, 136,326.67 
6,800,064.66 
6, 806, 760. 67 
6,030,603.30 
4,331, 'i117. 01 
4,677,&7.48 
6, 129,039.10 
., 7til, 274. 4.6 
4, 382, 086. 86 
3,903,118.66 
3,721, 132. 23 
3,337, BZl. 71 
3,137,301.82 
2,943,6KSO 
2, 744,635.63 
~ 748, 917. 42 
2, 118, 662. 96 
1,822.347.97 
1,0M,489.0li 

fiM,I95.42 
834,648.49 

4,010,999.48 
8, 600, 020. 26 
2,348,001.16 
2, 286, <Mo. 88 
2, 213, 475. 67 
2,071,475.24-
2, 261, 1182. 39 
2, 630, 872. 78 
2, 600, 746. 68 
2,453,400.43 
2, 396, 571. 74 
2, 859,1M4. 94 
2, 370, 437. 64 
2,229,010. 39 
2,262, 314. 10 
2,291,317.88 
2, 223. 327. 12 
2, 218, alS. oe 
2, 111.064.615 
1,646, 662. 08 

981, 169.34. 
428, 140.44 

817.640.06 
MS,03O.12 

AmOWltexpended 

From Federal. 
m .... 

$4, IH, 088. 81 
3,670,804. 61 
1,442,322.66 
1,428,800.69 
1,365,403.94 

9118,679.29 
l,l1l\,rrT7.13 
1,130,398.29 

876,890.91 
678,226.71 
481,192. 67 
49'l, 1/i&. ~ 
486, 126. 06 
499,631. 83 
400,120.16 
831,860.81 
286,968.67 
245,886.87 
](1'.1.387.21 
155,768.24 
11ti,952. 01 
67,773.82 

1,883,778,45 
1,664,371. 13 
1,050,817.71 
I, 027, 450. 32 

99S, 120.18 
887,174.73 
949,050. 76 

1,049,022.01 
1,001,761.13 
1, M2, 843. 24-
1,026, 160. 01 
1,030,884.19 
1,016,010. 8f, 

988,366.29 
878,262. 99 

1,013,687.69 
1,007,306.64 

997, 850. 6fo 
966, 406. 29 
731, a:l3. 56 
424,184.82 
1113. 996. 86 

48'1, 0S2. 7B 
MB,~o.69 

lI'romBta&e 
mODeY 

$2, 106, 433. 68 
1,668, 301. 06 
1,647,286.69 
1,368, 61t. 'It 
I, 136, 304. 35 

929,626.0& 
1.268,537.119 
1,402, 962. 56 
1,866,280. go 
1. 286, &30. 07 
I, I2&, 456. 08 
1.073, 'lSi. 2B 

V07, 289. 56 
810,624.49 
816, Zll.02 
740.318.18 
849,&31.1r.1 
671,382. 76 
695,326.04 
329,633. &3 
156,536.88 
114, 790.68 

I, 828, 872. 91 
1,407,661. Oli 
1,008,167.14 

974,088.66 
932,563.67 
907,069.26 

1.008, 034. 86 
1,136,336.61 
1,174,893.77 
1,066,338. CY1 
1.066,463.76 
I, 030, 953. 11 
1.013,663. 69 

Q'1&, 321. 66 
I,033,670.ti7 

949,310.62 
938.186. 23 
924,896.10 
961,671.81 
661,m.32 
400,221.74 
191,437.42 

144.721.10 
116,887.30 

Sli, 334, 876. 21 
8,906,219.11 
2, 000, 468. 31 
8,019,346.71 
2, 628, 896. 10 
2, 4-&3, 872. 67 
2,303,042.71 
2, &95, 688. 26 
2, 600.102. 65 
2,417,280.87 
2, 296, 469. 01 
2, 165, 189. 69 
1,90&4,412. 09 
1,82'1,136.00 
1,727,182.13 
1,672,466.64 
1,813,446_118 
1,201,294.33 
1,034,634.72 

669,087.28 
282, 706.53 
161,Q8B.98 

498,348..10 
427,V88.08 
289,016.80 
284,S06. 90 
282, 201. 72 
277,Hl.26 
306,896.78 
34&,61&. 23 
864,101.7B 
344,218.12 
B04,047.98 
'IifT,7CY1.48 
MO,763. 41 
266,322. 54 
240,300.64 
328,310. 61 
277,834.26 
296,432. 32 
192,987.6& 
263,47V.2I 
156, 762. 78 
....... 07 

lSti,SM.17 
717.Q82,13 
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EXHIBIT No. 2733 

DIAGRAM I.-Number and Percentage of PersoDs Employed in Dlll'erent Age Groupl, 88 
Paintenl, Glaziers, and Varntshers, Aceord1ng to Untted States Census, 1930 

Aq. 
Grc"pa 
10-1 T .. ;.~.'" 

~5-~9~~~ •••••••••••••• 1 

.O-.4~!J~~II ••• II •• II •••••••• 1I 

50-5.~~~~1I1I1I1I.1I1I •••• 1I 
55-59 ~:Q~ •••••••• I 

TO-1. 1"-":= .... 

'15 41 av.'.F.no 1Z.606 und •• -eO 
40&.408 oY&r bO 
Z,'.~7 ova .. &~ 

EXHIBIT No. 2734 

DiBlributi .. workero-Cemua 1980 

.5" 

9.T" 

11 .• '1: 

11.T% 

1~.9" 

11 .• % 

9.5" 

T.t" 

5.~'" 

1.6'1 

.64'1: 

.06'1 

Managers: 
Owners, Operators, Contractors _____________________________ 3,196,259 

Oflicials ____________________________ • _ ________ __ __________ 517, 164 
Supervmors_______________________________________________ 49,250 
Agents: General______________________________________________ 186,248 

~~~~~_~~:::::::::::::::::::::::::::::::::::::::::: 5~:~~~ 
Sal"~~::in storea ____________________ l ______________________ 2,102,509 

Commercial travellers_ _________ ____ __ _______ _ _ _____________ 223, 050 
Canvaasera_______________________________________________ 63,252 
I>eInonstrators____________________________________________ 7,533 

Apprentices______________ _______ __ ____ __ ___ _____ _______ _______ 2,444 
Clerks in stores________________________________________________ 401,991 
I>eliveryDleD-_________________________________________________ 604,812 Service _______________________________________________________ 1,853,426 

1:o~ __________________________________________________ 9,737,119 
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ExHIBIT No. 2736 

EXAJlPLBS OB' STUDY UNrrS ON ECONOIlIC PBOBLlDlIS Faoll AORICAK SIICONDABl' 
SCHOOLS 1 

AOBIC'D'L'l'URJ:: • 
"AdjU5~ Agrleulturat Ltr& To Meet the CondttlOll8 Ol'9&ted by tbe Power Age." Bectlon n. 

Makritlk of ~n.tnueIon 8u4(1Uk4/arlh, &c:ond YUJrof'ht awe CUrrftu(tlm of Virginia &ltmdarr ScAoolI. 
Richmond. Va.: State Board of ~ducatloD, Ootober 1938. p.76. (MImeoJ 

B11SlNE88 OyCLE8: 
ffThe American People Have Tried To Evolve an Eoonomlc Bystem Which Provides the Greatest 

Good tor the Greatest Number." Unit n. Eleveotb Grade 80c1al StucU •• BenJamID I'rankllo 
Bleb School. Rooheater, N. Y. Problem 8, p. 87-89, (Mimeo.) 

OONURV.lTlON: . 
BammaryofanIDthgradeproJect. MemorandomfromlIa!elSamp1e. Non1BSchool,NorrfI Tenn. 

1anuary 31" 1939. 3 p. (M1m80.) Also 3-page typewritten statementenUUed.: ''Nintb Oracle RePOrt 
Section B.' 

OONStl'HB& PRO'l'BCl'IOM' AND EDUCATION: 
"90clal Problems," Senior COtlt'88. El!8'8ne High School, BUPD8.l, Oregon. (Mtmeo.) 

EOON~'~:::~~~~D!' Sacramento BJib School. 8acramento. oallf. p. 3H3. (MJm80.) 
"The Origin and Developmentof Our Democratic lDsUtutlona." Unit m. N8'W Yort City PubUc 

Schools. p. 6. «Mlmeo.) 
"A Comparison cl Modem Forms of Government!' Oontem~rary Problems (XI A. &: B-ro. 

Boclal Studle.s. Central High School, Tul.!a, Okla., 1938. p. H. (Mlmoo.) 
INCOME DI8fBlBt7flOK: 

"Prooosed MeaDS or BrlndDlf about a Better Distribution of Wealth." Uolt; m. Ourtlcttlom Reoora 1938-39. Orade 12. P. K. Yonge SchooL Oalnosvme. Fla. (Mlmoo.) 
"CurrGDt EoonomlG Problem.l." Grade U, aouth PasadeDa HlIIl Bdlool, South P8l8deDII. Oallr. 

p.1/H7. (Mlm60.) 
LA-BOB RBLJ..TIONS: 

"Employer and Employee." Modern Problems Unit No. 7. Grade 11 Cleveland, OhIo: Beard 
of Education, DIvision 01 Social Studies, October 1938. p. 11-12. (Mlmeo.) 

"Labor In AmerIca." (for 0B8 In BI1 American Life and institution.) Los Angeles, Callf.: City 
School District, Division ofln5troctfon and Curriculum, Secondary CurrlcuJ.um Section, NDvember 
1038 ••• 16-17. (MIm",.) 

MONB'f-CON'l'ROL AND ISSUANCE: 
"The American People Have Tried to Evolve an Economic System Which Provld81 the Greatest 

Good lor the Greatest Number." Unit n. Eleventh Gmde &clal Studies. BanjamlD. Franldin 
BIgb School. Rochester, N. Y. Problem 8, p. 27-30. (M1meo.) 

Posuc FINANCE: 
"Governmental Expenditures and Income!' Unit 4, SectiOD r. Social Civics. Grade 12. SenIor 

PUB~~~=S~Pringfteld, Mo. p. 10. (Mtmeo.) 
. "ExebaDjdng Products." Nine AI Social Studies. Unltl n. Tentative OutUne. Cleveland, 

Ohio: DepartmentofSoc:Ial Studies, C18veland Publlc Schools, BeptemberS.lV38. p.67-68. (Mlmeo.) 
RW:OtJLATlOH 01' INDUSTRY; 

"The Developmont or the United States After tbe OlvU War." 11B History (Special). Guide 
Sbeet 1. South PhUadelpbi8 Rfgh School for Girlll, PhlladeJphla, Pa. (Mtmeo.) 

SOClAL SJWUBITY: 
"Social BoourIty." Modern Problems Unit No. 9. Grade 12. Oleveland, Ohio: Board of Educa

tion, Division or SocIal Studies, September 1938. p. H. (Mlmeo.) 
TSUSPOaTATlON PBOBLEMS: 

"American Economic Lite." Benjamln!'ranklIn Blab Bebool, New York, N. Y. p. 16-16. 
(Mlmoo.) 

JDXAMPLII 01' A UNIT ON BU8INZSS CYCL1II8 

"The American People Have Tried To Evolve an Economic 
System Which Provides the Greatest Good for the Greatest N um
ber." Unit 11. Eleventh Grade Social Studies. Benjamin 
Franklin High School, Ro.hooter, N. Y. Problem 6, p. 37-39. 
(Mimeo.) 

The business cycle is the topic of Problem 6. The following material is included: 
A. Economic Ideaa and Terms You Should Know: 

Business oycle 
Difference between "panic" and "depression" 
Theories r~arding the causes of this cycle 
The use of mdex number to measure the cycle 
The stages of a "normal" cyole. 

B. Guide Posts: 
Although the business cycle seems to operate in accordance to certain 

"laws" it must be remembered that these are not "natural laws," 
but are laws brought about by man-made conditions. 

It seems certs.in that the business cycle operates only as it doeo because 
society previously establishes, or fails to remove, certa.in conditions 
which bring it about. 

Therefore, depressiOns may be called "man made. fJ This eeeDlII to indi
cate that they can be "man controlled." 

--=-,::.q-.-.""',-m-,-n':-to Statement, "Education and Economic Literacy," by WWlam G. Cur, pre!J8D.&ed before 
the Tempol'Bl'J' NatJonal Economlo Oommft&ee. April 25, 1Nl). 
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One must always distinguish between two conditions which have similar 

outward appearances; namely, "overproduction" and "underconsum.p
tiOD." 

Depressions are apparently a symptom of an ill in the "social body. n 
To prevent depressions something must be done. but this requires SOUle 

modification of economic conditions as they now are. 
A modification of capitalism, does Dot necessarily mean a change to 

socialism or cOmDlunism. 

JaAMPLB O. A UNIT ON BBGULATIOH OP INDUSTRY 

liThe Development of the United States after the Civil War." 
llB History (Special). Guide Sheet 1. South Philadelphia 
High School for Girls, Philsdelphia, Pa. (Mimeo.) 

Part III of the outline for thie hietory clsss is headed, "The Growth of Big 
Business and Consequent Attempts at Regulation." The topics included are 
shown below: 
A. List the re&8OllB for the prosperity of the North during the Civil War. 
B. Describe the economic rebuilding of the South after the Civil War. 
C. The COllBolidation of Industry: 

1. Causes. 
2. Extent of eonsolidation. 
3. Types. .. 
4. The disadvantages and advantages. 

D. Governmental Regulation of Big Business: 
1. The railroade. 

a. Why W&e regulation desired? 
b. Typee: 

(1) 
(2) 

Evaluate attempts at State regulation. 
Chart &11 the Federal Acts regulating the railroads, 

giving names of act; datej terms; importaneej 
attitude of courts (if expreesed). 

2. Big Business: 
a. Review the disadvantages of hig business to determine the 

causes for regulation. 
b.Chart the laws regulating big business &e you charted railroad 

regulations. 
c. What new ideas of regulation have been developed in the 

preeent administration? 

BXAMPLlI OP A. UNIT OK AGBICULTUBII 

"Adjusting Agricultural Life to Meet the ConditiollB Created by 
the Power Age." Section II. MoUrioll of I,..,rv<:tion SugguUd 
for ''"' S •• Oft<! Y ..... 0' !hI Cor. Curriculum of ViI"g,nia Se.ondary
Schoolo. Richmond, V ... : State Board of Education, October 
1938. p. 75. (Mimeo.) 

The following outline is suggested for disouasion of the farm tenancy question: 

Combal''''''"' Eoilo 0/ Farm Tona""ll 

Suggeeted Content 

I. Contributing causes to ehare-cropping and other forms of farm tenancy: 
A. The difficult.y experienced by many fS1'IDen in retaining possession 

or operating a farm suocessfully due to: 
1. Original failure to recognize the necessity of providing publio 

education. . 
2. Original unequal distribution of land. 
3. The relatively small incoMe from farming. 
4. The relative insecurity of farm returns. 
5. The ralatively high coat of production. 
6. Lack of orops suitable to soU areas. 
7. Tendenoy to engage in Bingle-crop farming. 

B. Conoentration of land and oapital in the hands of a few. 
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n. Concomitants of tenancy: 
A. Economic insecurity'of most tenants. 
B. Unsatisfactory standards of living. 
C. Impoverishment of soil. 
D. Inefficient farming practice. 
E. Transient farm population. 
F. MaJadjustments of personaJity: 

1. Apathy. 
2. Servility. 

G. NOD-participation in civic life. 
H. Large families. 

Aids that may help in combating the evils of tenancy: 
A. More education. 

Ill. 

B. Government subsidy. 
C. Improved tenant--owner relationships. 
D. Attraction of the more capable to the farm. 
E. Application of scientific research. 
F. Growing crops suitable to the soil and climate. 

BlXAMPLlD OJ' A UNI'l' IN CON811BVATION 

Summary of a ninth grade project. Memorandum from Hazel 
Sample. Norris School, Norris, Tenn. January 31, 1939. 3 p. 
(Mimeo.) Also 3-page typewritten statement entitled: "Ninth 
Grade Report-Section B." 

Excerpts from the memorandum on the selection and development of the 
topic, "Game Conservation," follow: 

U Mter -due consideration the class selected the topic of Game Conservation 
and proceeded to make specific plans for the work. So far, there have been three 
steps to this unit: The first step was the preparation of charts giving all the 
necessary information concerning cover, food, habitat, predators, range and 
present supply of animals, fish and game birds of this area * • • 

'~The purpose of the next step of the unit was to find out what agencies, Gov
ernment or private, are connected with the work of Clonservation and what they 
have done and are doing * * * Various committees in the group worked on 
the follOwing topics as set up by the class: the history of oonservation, the 
government agencies that deal with conservatio~ the @>vernment projects, such 
as C. C. C., T. V. A., Boulder Dam, United "tates Bureau of Fisheries, and 
National Forests and Parks * • • 
. "The third step in the unit was the practical one of actually taking part in a 
project for game conservation. For the use of this o1a.ss, Mr. Varnell by recom
mendation of the Forestry Department secured the allotment of one hundred 
acres of land for school use by this group and others which may follow. Members 
of this class have done a good practical job of surveying and staking this section 
of land • • • The class has also divided the strip of land into five units Ba 
that each of the five committees of the class will have the full responsibility of 
planning and executing the improvements to the land in the light of their purpose 
of taking part in all the activities which go into providing a game refuge • • .", 

From the typewritten report comes the following supplementary information: 
"Type of activities done on the plot: planting of game food, jdentification of 

game food, reforestation, erosion work, thinning of trees, rabbit retreats, clearing 
of fire 1&nes, clearing of debris from two old dwellings, grafting of fruit and nut 
trees, identification of wild flowers and their conservation, making of propagation 
beds, correct method of pressing and mounting wild flower specimens. and the 
possibility of pasturing certain sections advantageously." 

EXAMPLJI 01' A UNIT ON TRANSPORTATION PROBLBMB 

U American Economic Life." Benjamin Franklin High School, 
New York, N. Y. p. 15-16. (Mimeo.) 

The problems of transportation and communication are taken up in Section F 
of this unit, in the part entitled, "The United States without a Frontier 1890 
• III *." The outline follows: 
A. Railroads: 

1. Cnnsolidation into great systems. 
2. Expansion of the powers of the Interstate Commerce Commission: 

a. Hepburn Act. 
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b. Mann-EIkiDs Act. 
c. Esch-Cumminf!8 A_1920. 

3. Elements of strength and weakness in the present economio position of 
. railroads: 

B. Competing means of transportation. 
b. Debt burden. . 
c. Increasing efficiency. 
d. Government aid. 
e. New policy toward consolidation. 

4. Shall the United States government own and operate the railroads? 
B. Automobile and its influence: 

1. on the railroad. 
2. on road building. 
3. on rural life. 
4. on problem of Federal regulation of automobile traffic. 

C. Water transportation: 
1. Development of internal water transportation. 
2. Panama Canal. 
3. Proposed St. Lawrence Canal. 
4. Merchant marine: 

B. continued decline to 1914. 
b. effect of World War. 
c. attempts to preserve World W Br gains. 
d. value of merchant marine. 

D. Air Transport. 
E. Post office-its expanding activities. 
F. Radio: 

1. a fsctor in American economic life. 
2. problem of control-Federal Communication Commission. 

EXAMPLE OF A UNIT ON PUBLIC UTILITIES 

"Exchanging Products." Nine A, Social Studies. Unit Ill. 
Tentative Outline. Cleveland, Ohio: Department of Social Stud
i~sJ Cleveland Public Schools. September 8, 1936. p. 67-68. 
(Mimeo.) 

In part Ill, which pertains to the relations between business and government, 
government aids to business and government restraint of business are discussed. 
Publio utilities and public control are included in section C, having to do with 
restraint of business, as follows: 

I. Laissez-faire. 
Government Restraint of Buaines. 

2. Government control or regulation: 
a. Zoning. 
b. Bank inspection. 
c. Pure food laws. 
d. Blue sky laWl. 
e. Others. 

3. Control of public utilities: 
a. Reasons for control: 

\
Il Vital service rendered by utilities. 
2 Supposed to be available to everybody on equal terms. 
3) Can operate only by special authority of government. 

b. Provisions for oontrol: 

I
II Interstate Commerce Act, 1887. 
2 State Utilities Commissions. 
3 Federal Trade Commission. 
4 New Dea1legislation-1'. V. A., Holding Company Act, etc. 
5 Others. 

4. Anti-trust laWl: 
a. Sherman Anti-Trust Act. 
b. Clayton Anti-Trust Aot. 
o. Federal Trade Commission Act. 
cl. Recent government action. 
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BXAIIPLE 01' !to 17NIT ON LABOB BUTlONS 

"Employer and Employee." Modern Problems Unit No. 7. 
Grade 12. Cleveland. Ohio: Board of Education. Division of Social 
Studi .... October 1938. p. 11-12. (Mimeo.) 

Topic VI of thie unit is entitled "What Causeo Strikes? How Can Strik .. Bo 
Settled?" The follOwing outline is suggeoted: 
1. Causeo of strikes. 
2~ When strikes occur: 

a. Principal industries involved. 
b. Comparison in periods of depression and prosperity', 

3. Types of strikes: . 
a. "Sit-down. JI 

b. General. 
c. Sympathetic. 

4. Strike taetics: 
&. Use of violence. 
b. Picketing. 
c. Attitude toward "scabs. JI 

5. Employer taetics: 
a. Use of strikebreakers. 
b. Use of company guards. 
c. Appeal to state for National Guard. 
d. Appeal to courts. 

6. Cost of strikes: 
a. To the workers. 
b. To the employer. 
c. To the public. 

7. Possible methods of ssttling !abor disputes: 
a. Conciliation. 
b. Mediation. 
c. Arbitration. 
d. Laws preventing strikes. 

ZXA..M'PLJD 01' A .11NlT IN LABOR BlIILATION8 

HLabor in America." (For UBe in Bll American Life and Insti
tutions.) Loa Angeles, Calit.: City School District, Division of 
Instruction and Curriculum;. Secondary Curriculum SectiOD; 
November 1938. p. 16-17. \Mimeo.) 

Section B of the subject matter outline for the course "Labol in America" 
deals witb tbe rise of the problem of of capital vs. !abor. OrganizatiOns of !abor 
are discussed within this sectioD, as follows: 

Orga .. ; ... ,; .... 0/ Lab .. 
A4 Labor unions! 

1. History-legality-Knights of Labor. ete. 
2. Two chief labor UniODB today. 

a. A. F. of L., Gompera, Green. 
b. C. I. 0 .• John L. Lowis. Martin. Beck. 

3. Methods: 
a. Collective bargaining. 
b. Strik&-waIkout----sit down. 

B. Company unions: 
1. Purpos&-to keep workers satisfied. 
2. Metbods: 

&. Profit sharing. 
boO Compensation-unemployment. 
o. Pension plans. 

IlXAl1PLII 01' A UNIT ON mooll. DI8TBlBtrl'ION 

"Proposed Means of Bringing about a Better Distribution of 
Wealtb." Unit Ill. Curriculum Record 1936-39. Grade 12. 
P. K. Yongo Laboratory School. Gainesville. Florida. (Mimoo.) 

• 
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The fonowing is part of the outline worked out for the unit on the distribution of 
wealth:-
A. Meaning of wealth: 

1. Sooial wealth VB. individual wealth. 
2. Meaning of money and its functions. 

B. The wealth of the United States: 
1. Raw materials: 

a. Agricultura\ land. 
b. Minerals unmined, estimated. 
c. Forest lands .till Btanding. 

2. Manufacturing plants for: 
a. Food production. 
h. Textile and clothing production. 
c. Automobile and tire production. 
d. Paper making, printing and publishing. 
e. Iron and steel. 
f. Other manufactures. 

3. Services: 
a. Electrio power utilities facilities. 
b. Transportation facilities. 
c. Merchandising stores. 
d. Money and credit establishments. 
e. Labo~number of workera~ eetimAted value in production. 

C. Distribution and UBe of wealth in United "tates: 
1. Growth of total inoome. 
2. Sources of total income (use same division as in listing producing 

agencies). 
3. Geographieal distribution of wealth. 
4. Family division of national income. 

a. Per capita division. 
S. Distribution of income by size of income per person. 

D. Means of increasing wealth and effeoting a better distribution: . 
1. Application of sc.ience and invention to means of production. 
2. Increase of plant facilities. 
3. Improvement of distributive system of commodaiea. 
4. Increase wealth of lower income groups: 

a. Lower pricea. 
b. Higher wages. 
c. Income ta:r: on upper groups. 
d. Economic security for lower group in old age. 

BXAIIPLB o.r A UNIT OH INCOIUI DISTRIBUTION 

"Current Economic Problems." Grade 12. South Pasadena 
High School, South Paaadena, California. p. 15-17. (Memeo.) 

Among the units of this coune is Unit V, entitled, uWhere the Retum from 
Production Goes." The outline of this unit follows: 

Problem. of IhJJ Unit 

1. What is distribution? How is distribution related to inoome? 
&. How could the income of the average American family be increased? 
b. How do progreaaive tax .. alleot distribution? 
o. Why do we have poverty? 

2. How is distribution related to production? 
a. What is the enterprisera respoDsibilitr. relative to distribution' 
b. Do we have aD uecoDomy of abundance' in the U. S.' Explain. 

3. How is the amount of rent agrioultural land will return determined? urban 
land? , 

a. Why is the farmer's distribution problem so serious? Bow has govern
ment sought to aid the farmer' 

b. Bow has cooperative marketing aided Califomia growers? 
4. Do thoBe who Bupply the oapital for induBtry obtain & fair return? 

a. Why is interest paid for loans? 
b. How are interest rateB determined? 
o. How is saving motivated? 
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5. What is the place of -the business man in industry? 
a. Is the business man fairly rewarded for his services? Why doesn't 

labor carry the risks of business? Would you choose busineN &8 a 
career? Why or why not? 

b. What are the sources of profits from which the income of management 
is drawn? How does competition affect profi:tB? 

6. How is government paid for its services to business and industry? 
B.. Is government overpaid? 

7. How is the share of income going to labor determined? 
a. How are wage rates determined? How do money wages and real 

wages differ? 
h. What is a fair wage? How may the efficiency of labor be increased? 
c. What is collective bargaining? How does it work? 
d. How do industrial unions differ from craft unions? 
e. Should labor be allowed to strike? 
f. Should labor unions be compelled to incorporate? Why is the public 

vitally concerned in capitallabor conflicts? 
g. Should the Wagner Act be modified? 
h. How do you think labor disputes should be settled? 

EXAMPLE OJ' A UNIT ON SOCIAL SECUBITY 

"Social Security." Modem Problems Unit No. 9. Grade 12. 
Cleveland, Ohio: Board of Education, Division of Social Studies, 
September 1939. p. 4-5. (Mimeo.) 

Topic I suggested in this study of social security is "Need for Social Security!' 
The outlined proposed follows: . 
1. Relief prior to 1933: 

a. I,ocal poor relief. 
b. State action on relief. 

2. Break-down of the local relief system: 
a. Economic changes. 
h. Reasons for breakdown of local relief. 
c. Federal action in 1932 on relief. 

3. Relief under F. E. R. A. and C. W. A.: 
a. Diversity of relief problems. 
b. Nature of work relief. 
c. The Civil Works Program. 
d. Direct relief before 1935. 
e. Funds appropriated to these agencies. 

4. Permanence of the relief problem: 
a. Probable permanence of destitution. 
b. Our economic instability. 
c. Seasonal variations in employment. 
d. Technological improvement and unemployment. 
e. Increase in the number of aged in the United States. 

5. Some other v:1ans proposed to bring about Social Security: 
a. The 'Sh~our-Wealth" movement. 
h. The Towosend Old-Age Pension Plan. 
c. The National Union for Social Justice. 

EXAMPLE OF A UNIT IN CONSUM:Jl,B PBOTIICTION AMD BDVCATION 

uSocial Problems." Senior course. Eugene High School, Eu .. 
gene, Oregon. (Mimeo.) 

As part of the Social Problems course,_pupils take up the problems of the con
sumer. Seotion A and the first part of Section B are quoted from the suggested 
study and discussion problems on consumer exploitation and the cooperative 
movement: 
A. Stat.ment of the Ma;n Problem: How can the consumer he proteoted from 

exploitation? 
1. Who is the Consumer? 
2. What is exploitation? 
3: 1What is consumer exploitation? 

B. Ana/yBi. of the Problem: 
1. Where is the problem of consumer exploitation located? 
2. When did the problem start? 



OONCENTRATION OF ECONOMIO POWER 17511 
3. How •• rioue is the problem? To what extent does each of the fol-

lowing contribute to the seriousness of the problem: 
a. The changing Dature of human wants? 
b. False and misleading advertisements and testimonials? 
c. Inability of con.um.rs to judge quality of goods? 
d. Wide price variations for the se.me or sim.i1ar quality. (Dump-

ing)? 
e. Confusion of labels and brands? 
f. Short weights: Honest versus intentional errors? 
g. Intention&!ly cheapened quality of products? 
h. Artificial ....... ity &od planned destruction? 
i. Needless wastes of depressions, unemployment, duplication, 

cut-throat competition, swift changes in style, etc. 
j. Increaaed pric. of product far beyond that which wag. cost 

increases justify? 
k. Low incomes and inadequate levels of living? 
I. Inadequ .. te pure food and drug I&ws? 
m. Indifference to Consumer Welfare? 
n. Exploit&tion by middlemen? 

EXA..MPL'JI 01' A lTNlT ON CONSUMER PBOTECTION AND EDUCATION 

uCoDsumer Education." Saerameoto High School, Sacramenta, 
Calif. p. 32-33. (Mim.o.) 

In division III on the improvement of buying, Unit IH pertains to protection 
and aid for consumer by law and other organizations. The following outline is 
offered for the study of federal control: 

Pro6lt!tnI ad ~ Proct4ure 

PBOBLIIM I 

Some legislation has been enacted for 
the purpose of proteoting the con-
8umer--buyer against misrepresent&-o 
tion. 

What .. re the federal I&ws protecting 
the consumer? 

PBOCIIDUBII 

1. Explain the control exercised by 
the Federal Trade Commission. 

2. Examine the Commission's Annual 
Report. 

3. Discuss the labeling of furs prior to 
the rules s.t &od adopted by the 
fur industry at the suggestion and 
force of the F.deral Trade Com
mission. 

4. What &re the pres.nt rules for 
labeling of furs? 

5. What trade practiee was adopted in 
the knit underwear industry in 
1930 due to the Commission? 

6. DiBcU88 other instances of control 
exercised by the Commission for 
the advantage of the consumer. 

7. What new powers have been granted 
the Federal Trade Commission 
under the Wh.eI ..... Lea Bill? 

8. Discuss the Commission's present 
ruling regarding "rayon" labeling. 

9. Revi.w the F.deral Food and Drug 
Act &B studied in the unit on 
I&bels. 

L PBDBSAL CONTBOL 

a. Federal Trade Commission: 
1. Issues orders to "cease and 

desist" questionable business 
practices. 

2. Practices include adulteration, 
misleading as to . quality, 
origin, weight and composi
tion. 

3. Limitations of the p"Owers of the 
Commission to protect the 
consumer. 

4. Penalties. 
b. Federal Food and Drug Act: 

1. A mislabeling Bot. 
2. Punches attempt to mislead &od 

deeeiv. the purchaser through 
the statements or devices 
that appear on the I&b.1. 

3. Sets ul' rel&tively few positive 
reqUirements as to what in
formation must be given. 

4. Operates primarily to protect 
the consumer's pooketbook, 
and only to an uncertain and 
limited degree as a protection 
to health. 
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.ProblImI /lM au"HI«l Proudur~ 

PSOCIIDl7BiI 

10. Ask tbe students to look for the 
purple stamp, "U. S. Inspected 
and Passed.,' on meat purchased 
for the home. Discu88 the_pur
pose of such control. What 
events prior to the enactment of 
this legislation brought about 
this need? 

11. Discuss the advantages to our 
business system of uniformity in 
weights and measures. Mention 
some new weights and measures 
adopted after exhaustive research 
work has been done such 88 the 
measurement of electricity, radi~ 
um, l!S_ht, radio, etc. 

12. Read "Weighed and Found Want
ing" by R. Littell, Reader's 
Dig .. ', March 1938. 

1. J'JIIDIIBAL CONTROL 

5. Limitations of the &et give no 
control over advertising of 
foods and medicines either in 
the press, billboards, pester 
or radio. 

6. Many loopholes In which the 
manufacturer is able to evade 
control, Buch as the distino
tive name clause "misleading 
and fraudulent," etc. 

c. Federal and State Meat Inspection: 
1. Inspect at slaughtering and 

meat packing establishments. 
2. Meat found unsound, unhealth

ful, unwholesome is rejected 
and cannot be sold as food. 

d. RegulatiOns of weights and measures: 
1. Standard weights and measures 

uniform throughout U. S. 
2. Bureau of Standards created In 

1901 to takeover the work of 
the oftios of weights and 
measures, 

3. Investigation, education and 
research carried OD in. prob
lems of measurement. 

EXAMPLlII 01' A UNIT ON 1I0NEY-CONTROL AND ISSlTANCE 

"The American People Have Tried To Evolve an' Economio 
System W1lich Provides the Greatest Good for the Greatest Num
ber." Unit 11. Eleventh Grade Social Studies. Benjamin Frank
!in High School, Rechester, N. Y. Problem 3. p. 27-30. (Mimeo.) 

Problem 3 pertains to the nature and origin of the American money system. 
The following material is Included: 
A. Economic Ideas and Terms You Should Know: 

The superiority of money over barter. 
Qualifications of good money. 
Bi-metalism, mono-metalism., and Gresham's Law. 
The quantity: theory of money and the meaning of inflation .. 
The United States Constitution; Article 1, Sec. 8. 
Credit. . 

B. Outline of Content: 
History of ''hard'' money: 

The multiplicity of money types up to 1792. 
The establishment of the decimal system. 
Law of 1792; the 1/,-1 ratio. 
Law of 1834; gold dollar fixed at 23.2 grains of gold. 
Law of 1837j new ratio 16-1. 
Discovery 0' gold-I849. 
The fight over bi-metaliam versus mono-metalism: 

"The crime of '73." 
Bland-AlIison Act-1878. 
Sherman Silver Purchase Act and Ita repeal-189D-'93. 
The presidential campaign of 1896. 
The Gold Standard Act of 1900. 

The Pittman Act of 1918. 
Eflecta of the depression of 1929: 

General effects. 
Gold Repeal Resolution-1933. 
Gold Reserve Act of 1934. 
Silver Purchase Act of 1934. 
The stabili.ation fund. 
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History of paper money, 
Paper money before the Constitution: 

,Colonial paper issued. before the Revolutionary War. 
"Continentals." , 

The redemption of colonial currency. 
Bank Credit 1791-1861. 

First and Second U. S. Banks. 
Ba.nk credit of "wild cat" and "pet banks." 
Effects of the depression of 1837. 
Effects of the "Specie Circular." 

Establishment of the National Banke. 
Isauance of uG:reenbacks." 

The reasOD. 
Redemption Act of 1875. 

The Federal Reserve System and its credit money. 

17513 

Types of money in the U. S. today: 
An analysis of desoriptive nature should be undertaken for each of 

the following types: 
Coin. 
Certificates. 

C. Guide Posts: 

Credit (government, bank, and pri,'ate). 
Fiat (if any). 

Money is a means and not an end' it is a ugo--between." 
Money is essential under any highly organized economic system. 
The v81ue of money changes, even when we have a fixed metal coin. 
Changes in the value of money bring hardships to one group or another; 

therefore, a dollar of stable value would be desirable. 
The replacement of government bonds by paper money would not neces

sa.rily mean inflation, as the money might only be used as a reserve for 
more bank loans. 

Money is a commodity. It ","ponds in value to the laws of supply and 
, , demand like other commodities. 

(At least until 1933 money was considered and treated &8 a commodity, 
but recently there has been a tendency to consider it purely as a medium 
of exchange.) 

IlXAMPLII OP A t1NI'l' IN PtmldC FINA,NCII 

"Governmental Expenditures and Inoome." Unit 4, Section t. 
Social Civics. Grade 12. Senior High School, Springfield, Mo. 
p. 10. (Mimeo.) 

Point 5 in this section of the Social Civics unit on governmental financing 
pertains to the payment of taxes. The pupils take up various theories of tax&
tiOD, as indicated in the following outline: 

7'hoori .. of Tazation 
1. Equal distribution: 

a.Club dues ""' equally distributed. 
b. Persona who have no ohildren in Bohool may pay 88 much or more in 

taxes than those who Bend children to school. 
c. Burden would fall too heavily on people with low incomes. 

2. Benefit theory: 
a. It is hard to apportion taxes according to the benefit received. 
b. Many persons who are poor receive great benefits from the government, 

but cannot pay taxes. 
3. Ability to pay: 

a. This leads to progressive taxation-the tax rate increases as the iooome 
inoreaaes. I 

b. The proportional tax is also used-the rate is the same for all persona. 
c. At times the regreseive plan is used to tax business. The license tax 

decreases as the business increases. 
4. Single tax: 

a. Aooording to this theory all social progress inoreases the value of land. 
b. People are wealthy because they appropriate the economic rent of land. 

1244el---41-pt. 80----84 
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c. Persons are able to hold I&nd for opecu1&tion. 
d. The unearned increment belongs to society. 
e. Does all social progress increase the value of land? 
f. If we tax only land value, is the tax flexible enougb? 
g. If land values fall, how would the income of the government be affected? 
h. The tax would lead to nation&1i.ation of I&nd. 

BXAM.PLE 01' A l1NIT ON TYPB OF JlCONOIIIC OBGAlfIZATlON 

uThe Origin and Development of Our Democratic Institutions. n 
Unit Ill. New York City Public Schools. p. 16. (Mimeo.) 

In Section V, "Democracy in Crisis," of Unit Ill, one of the topics considered 
is the ch&llenge of other political systems of our day. The following outline is 
used: 
1. The democracies of England and France compared to oura: 

B. Cabinet vs. presidentwsystems of government; their respective merita. 
h. Unitary VB. federal system; their respective merits. 

2. Communist dictatorship in RUB8iaj a challenge to democracy founded on the 
ideals of priva;te ownership and private gain. The challenge lies in idealB, 
influences, or achievements, such as the following: 

a. Socialization of wealth. 
b. Control by the proletariat. 
c. Planned economy. 
d. A comprehensive program of social security. 
e. Political changes: occupational representation, limited sufferage, re

strictions on civil liberties. 
f. Attitude toward religion. 

3. Fascist dictatorship in Italy and Germany: a challenge to parliamentary 
government, to democracy founded on the ideals of individual freedom and 
laissez-faire, to the alleged cumbersomeness and inefficiency of democratic 
government. The challenge lies in ideals, influences, or achievements, such 
&8 the following: 

a. Spread of fascism to other countries; fear of fascism in America. 
b. Planned economy. 
c. Control by the bourgeoisie. 
d. Rigid government control of private industry and of C&pit&1-l&bor 

relations . . 
e. Aggressive nationalism. 
f. Dictatorship. 

(1) Practical diB&ppearance of government Oocsl). 
(2) Practical disappearance of constitutional and parliamentary 

government. 
(3) Restrictions on civil liberties. 

4. Democracy's answer to the challenge of cqmmunism and fascism. 

BXAKPLB OP A 1TNIT ON TTPB OP BCONOM1C ORGANIZATION 

U A Comparison of Modern Forms of Government." Contem
porary Problems (XI A '" B-II). Social Studies. Central High 
School, Tuls&, Okls. 1938. p. 14. (Mimeo.) 

The follo~ng are among the topics for study suggested At this course, which 
compares and contrasts democracy, fascism, naziism, and C&IlllD.uniam: 
1. What were the conditions under which each form of government originated? 
2. How do the forms of government compare? 

&. Executives. 
b. Legislatures. 
c. Who is allowed to vote? 
d. What party system is used? 
e. Police power. . 

3. What is the attitude of each toward industry, public utilities, ownership of 
property? 

4. What is the attitude toward cl&sses and race prejudices? 
5. What are the living conditions under which people live? 

a. Houses. 
b. Food. 
c. Clothing. 
d. Luxuries, etc. 
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6. What is the situation in regard to laboring conditions and unemployment? 

•. What are the conditions of women workers? 
7. What is the position of freedom nf press, speech, religion, all individualliber-

ties, education, etc.? , 

EXHIBIT No. 2736 

S17MIU . .BT o. TESTIMONY R.lcUTING TO EDUCATION 1 

By William G. Can, Secretary, Educational Policies Commission 

Education, provided it is right in amount, distribution and kind, caD and will 
improve the economic welfare of the America.n people. The evidence in support 
of thiB conclusion was drawn in part from the recent report of the Educational 
Policies Commission on Education and Economic Well-Being in American De
moeracy and in part from a nationwide study of citizenship ttaining, recently 
completed by the Commission. 

IJi applying this generalization the following bill of particulars was developed 
by the evidenoe before the Committee. 

1. The American people should encourage quaJ.i1ied youth to remain in school, 
heyond the legal school-leaving age, by: 

a. Development of technical and vocational schools at the upper high..achool 
and junior-college levels. 

b. Provision of scholarships, private and public. 
c. Adapting the course of study to individual needs. 
2. We ought at once to remove youth from the lab or market by: 
&. Approval of tho Federal Child-Labor Amendment. 
b. Fixing the Ichool-leaving age at 16 years, at least, in every State. 
c. Improve the enforcement of school attendance laWI, especially for children 

in industrialized agriculture- and street-trades. 
3. We should encourage the revision and vitalization of economic education by: 
a. Better vocational guidance, based on community surveys of ocoupational 

information. 
b. Better vocational. tra.ining-utilizing public schools, industry, labor and 

private efforts. 
c. Better consumer education. 
d. Conservation education. 
e. Health eduoation. . 
f. Vocational retraining for workers displa.oed by illness, acoident or teohno

logical changes. 
4. Education for economic citizenship may be improved by: 
a. Giving public support to the discussion of important economic issues in 

secondary 8chools, colleges, and adult forums. 
b. Improving the preparation of teachers in economics and the other sociaJ 

8ciences. 
c. Supplying much better teaching materials, and more of them, including 

textbooks, recordings, pamphlets, photographs and moving pictures. 
O. We should use free education as one of the means to improve the nation's 

economio well-being by: 
a. Removing the artificial and financial barriers which now bar many youth of 

real ability from advanoed training which would greatlr henefit them and society. 
b. Destroy the monopoly, or partial monopoly, ID oertain oocupations by 

openipg up training opportunities. 
6. Let Amerioa proceed to make good on the claim that the United States is a 

land of equal oP1!ortunity by: 
&. State equalization of educational opportunity among 8chool districts. 
b. Federal equalization of educational opportunity among states. 
o. Effeotively free education. 
7. Many factors affect economic well-being; eduo&tion is only one factor, but 

a highly important one. • 
8. Education has many other highly important values which are not primarily 

economic in nature. Emphasis on the economic values of education in no way 
ignores or minimiles these other important values. 

I Prelented before 8 mGllUng of the Temporarr NatlonallCoonomlo Committee (TNEC) held in Wash
lDaton, D. 0 •• AprU J5-., lMO. 
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EXIIDJIT No. 2737 

STATlIIMBNT S17BMrrl'mD BY CHABLIIB O'NJlILL, PBESIDIIN"l', UNlTIID EA.8T11BM 
COAL BALmS CORPORATION, NIIW You CITY 

It is difficult to add anytbing new to a diacuBBion about tbe bituminous coal 
industry beyond that whioh is now known to government. The bituminous coal 
industry has been under investigation almost continuously since 1917. These in
vestigations have been oonducted at different times by hearings before House and 
Senate COmmitteeo, by CommiBBiono establisbed by the Preoident and by the 
Congress, also in DumeroUS invest~gatioD8 into the regulations and charges for 
transportation oonducted by the Interstate Commeroe Commission and more 
recently by the detailed Investigationo oonducted by tbe N. R. A., tbe National 
Bituminous Coal Commission, now the Bituminous Coal Division under the 
Department of the Interior. 

Th .. e latter investigations oonduoted by the Bituminous Coal Division 8B to 
marketing practices, distribution', quality, cost of produotion and fair minimum' 
prices developed. a record of nearly 35,000 pages of transoript and nearly 3,000 
exhibits. It is my understanding that the Findinga of Fact of these questions 
which are now in the process of being released by the Examiners for the Division 
will oover 4,000 pages, containing with the findings, rules and regulations, d~ 
scriptions of marketing areas, classification of ooals, denomination of sizes of coal' ' 
and prescription of minimum prices. ' 

In inviting me to appear before this committee I waa informed that you were~ 
seeking the facts with respect to liThe combination of changes in the techniques 
of management, trade, finance, production, proceseing and distribution~ by which 
the productivity of labor is considerably increased"; and * * * 'determin .. 
ing the in1luences which prevent the expansion of the national iilcome and pur-
chasing power of the people"; and * * * lithe role played by technology in 
economio and business concentrations." ; 

I shall attempt to do no more than bring to the attention of this committee 
some of the salient facta pertaining to the mining of ooal, ita place in our national 
economy and the labor relations within our industry and the competitive situation 
which confronts coal, a situation over which the produce1'8 of coal have comp81'6-
tively littJe control. In so far 88 these facts fall short of satisfying this committee's 
search for knowledge, I respectfully refer you to the voluminous reoordo obtained. 
in the multitudinous investigations of our industry previously mentioned. 

Moat of the technologioal changea in the mining of coaloom. under the general 
heading of mechanization. A discussion of the actual progress of recent deve)op
menta of mechanization in the industry should be ascertained in detail from mining 
men in different sections of the country. This is because of the wide dispersion 
of bituminous ooal and lignite and the varying natural oonditions under which 
ooal is te be extracted in di1ferent parte of the oountry. The application of 
machinery and power to mining coal varies greatly, depending upon location, and . 
like the industry itself is local in character. There is no such thing 88 a national 
coal mine. The output of any particular mine is usually marketed in ceJ'tain 
well defined but limited territory. Teatimony 8B to mechanisation in ita detailed 
application to any particular field must necessarily come from those who are 
personally familar with and responsible for the mining operations in the various 
looalitiea. 

But I have no hesitation in asserting the broad and fundamental proposition 
tha.t mechanilation in the coal industry to date has been a ma.tter of necessity 
rather than a matter of aboice. It has come about not for the purpose of reducing 
employment, nor for the purpose of increasing the prodUC81'8' margin of profit. 
It has been in order to enable the producer to remain in busin889 and to keep his 
min .. open. It is obvious that coal cannot be mined for any great length of time 
if it fails to return to the produoero the ooat of production. U eompetitive condi
tions, either within the industry or with other fuels and other BOurces of energy 
preclude an increased. price, a price that will return the cost of produotion and a 
profit, then the alternative is either to find some way of reducing the ooet of 
production or else go out of business. Mechanisation in that aspeot of the matter· 
has been the means of keeping-mines open and therefore keeping men employed. 
both at the min .. and in transportation and trade. It is my belief that if there . 
were no mechanization within our industry, unemployment would be greater than
it is today father than leaa because leaa coal would be sold and fewer min .. would 
be open. 

Reaoureea of bituminous ooal are very larga and widely distributed. The 
United States Geologioal Survey eatimatea the total reserv .. of bituminous ooal 
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· .... dligDlteln "" ..... of 8,500,000,000,000 tons: An estimate of the amount of 
bitumiDous coal actually reooverable in 1923, placed the amount in excess of 
1,600,000,000,000 tons. At a normal rate of production of 600,000,000 tons -. 
year, this lower estimate indicates that the available supply will last well over 
8,000 yeara. , 

· Bituminous ooal is mined in commeroial quantities jn 31 states. The states 
are nearly coterminous with the Union, from Pennsylvania in the east to the 
State of Washington in the west. Coal is found in great quantitiea In the Middle 
-West, Southwest, Northwest, South and in the Northeast. Millions of tons of 
ooal are mined in these different sections of the counry that are not affected in any 

· way, directly or indirectly, by oompetition of the coal produced. in other faraway 
sections of the country. Real oompetition in coal is local. 

The bituminous coal industry is composed of many relatively small units. In 
'1937 there were' 6,548 producing mines in the United. States, exclusive of wagon 
· and truck minea producing leas than 1,000 tons each per year. Only 212 of theae 
mines produced over 600,000 tons each in that year. The largest company 
produced only about 8 peroent of the total output. This is one of the baoic facta 
which account for the too highly competitive situation in the industry. 

Since 1923 the industry has had hIt!;, competitive conditions. During this 
period the industry haa suffered large cial loases and hao loat greatly ita pro
portion of the total energy produced in the country, because of inroads upon ita 
bWliness made by competitive fuels and other sources of energy. The shrinkage 
in tonnage reflected in 108B of business h88 not tended. to "business concentration 
in coal." Indeed, it has intensified the struggle between competitors to remain 
in business. In addition to the 6,548 ,producing mines heretofore mentioned, 
there are thousands of so.-oaUed ''wagon or "truck" mines operating. The last 

· account of the rail, river and truck butuminoUB coal Code member producers 
under the Bituminous Coal Act' of 1937 W88 given by the Division as over 13,000. 

· The principal f&ctolS that have affected employment in the bituminous coal 
industry are: 

(a) Improvement in the utilization of coal through improvement in burning 
equipment· 'improvement in the preparation of coal at- the mines and more careful 
selection of adapteble coal to plant and equipment by the buyer h .. resulted in 
lessening the quantity of coal used each year in the prodUction of an equivalent 
amount of power and heat. These economies have tended to lessen the total 
oonsumption of coal, hence to diminish the mine output and the volume of em-
ployment. '. 

(b) The substitution of fuel oil, natural gaa and hydro-generated electricity 
for coal formerly used 'haa likewise tended to labor displacement in the ooal 
industry. . . . . 

(0) The enhancement of the opportunity for fuel oil natural gaa and hydro
generated eleotrioity to make severe inroads in the markets formerly supplied by 

· coal because of the great inoreasea in rail freight ratea for transportetion of coal 
OOCUlTing since June 30, 1917. These inoreases have yielded earninga so high 88 
to be termed "unconscionable" by Interstate Commerce Commissionel'8 and, in 
my judgment, outrage all sense of decency. Taking June 30, 1917, 88 100, the 
increases in freight rates in existence today for the carriage of ooal by rail are 
shown by the following index numbelS: Eastern group, 193j Southern group, 173; 
Western group, 186; Mountain-Pacific group, 173. 

(d) The increasing cost of produotion at the mines due to increases in wages, 
increaae8 in general and social welfare taxes, and the increasing oost of supplies 
add to the Industry's oompetitive diffioultiea. 

(e) The progression of the industry from the ancient hand tools, sledge, wedge, 
pick, shovel and barrows to the use of explosives, mining o&rs drawn on tracks by 
animals, and with the perfection of transmission of compressed air and electricity, 
to locomotivea and mining machlnea that out and shear the coal. The only hand 
tool that hea survived to a large ""tent is the shovel and now it is gradually being 
replaced by loading machinery. 

Great strides have been made in the mechanization of bituminous coal mines 
since the World War. Some mechanisation had 'Ocourred before that time. It 
ill not my purpose to attempt to minimize the growth of mechanization of the 
industry or its effeot on labor. The more rapid rate of mechanization which is 
now apparent In the Industry is the reault of the effect of the oonditions growing 
out of (a), (b), (0), and (d) heretofore stated. The effeot of (a) and (e) hea heen 
to keep Bome of the present portion of bituminous coal production and employment 
In existence, that had theae reaulta not heen obtained, would also have shifted 
.with the otner mDliona of tons that have gone to competitive fuels and other 
'IOUroee of POwe1'. 
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I do not believe that mechanization of the mines haz generally displaced men 
from employment. This is not .. denial of the fact that worke1'8 have been thrown 
out of employment at bituminous mines 88 the result of the installation of labor
saving devices. It should be rer,eated that the installation of mechanical devices 
in coal mines has made it pOMib e for those mines to continue in operation in oom .. 
petition with riva1 sources of power and heat and thereby made possible the 
retention of considerable labor OD railroads, boats and trucks employed in 
transporting the coal to the point of consumption. Improvements in the pro088l!lea 
of production of coal and in combustion practice have actually saved many men 
employment. 

The statistics of income published by the Bureau of Internal Revenue show tbe 
huge I""" .. sustained by the industry every rear since 1925 and tend to prove 
that (a) and (el are .,11 that saved what remams of the industry. 

The trouble in the industry is that coa.lloadin~ mechanization comes late and 
not soon enough to prevent great losses to capital and labor. Increased pro
duction per man by the use of labor-saving devices, together with the economies 
effected in the more efficient burning of coal, have enabled the industry to 8urvive 
in its present state. 

INCBEASING ECONOMIES IN COAL COHBUllPTION 

While economy in the use of coal i8 not a form of mechanization in bituminous 
mines, I wish to briefly point out what has happened in this respect since the 
World War, and during which time 8uch great progress has been made in decreasing 
the amount of coal required to do a given amount of work. These economies have 
been taking place in all linea of coal consumption, but are capable of exact measure
ment in only a few lines. Tables 1, 2, 3 and 4, attached hereto, show the effect 
of such economies in detail for the years 1920 through 1938. Recent statisties 
indicate that furtber progress was made in 1939. 

The tables show that in 1920 the average number of pounds of coal per thousand 
gross ton miles in frei~ht service on steam railroads was 172; in 1938 the figure 
was on1y 115, a reduction of 33.1 percent, or a reduction in use of 20,998,982 tons 
for the year 1938 . 

. Pounds of coal per paesenger train car mile between 1920 and 1938 were reduced 
from 18.8 to 14.9, a reduction of 20.7 percent, or a reduction in use of 6,546,166 
tons for the year 1938. 

In electric public utility power plants 3 Ibs. of ooal were required to generate a 
kilowatt hour of electricity lD 1920; in 1938 on1y 1.411bs. were required, a decrease 
of 53 percent, or a reduction in use of 57,047,000 tons for the year 1938. 

In 1920 in the manufacture of iron and steel, the number of pounds of coking 
coal required per ton of pig iron was 3,421-in 1938 it was reduced to 2,865, a 
reduction of 16.3 percent, or a reduotion in use of 5,325,551 tons for the year 1938. 

These economies have played an important role in retaining the markets for 
coal and have supplemented the e1forts that are being made to further reduce coat 
by the use of Jabor..aaving devices in. the mines. 

COMPlDTITIVB J'UBLB 

The three competitors of coal are fuel oil, natural gas, and hydro-generated 
electricity I much of the latter being generated in plants built by Government 
funds. 

Fuel Oil.-Exports of coal from the United States, never large, have now prac
tically disappeared, with the exception of shipments into nei~hboring Canada. 
(The present European war may temporarily change this condition.) American 
coals are now facing severe competition in the Canadian market. brought about 
partly by the action of the Canadian government in absorbing a larg~ portion of 
the freight ratee on Nova Scotia ooals to distant industrial centers in Canada, an'!! 
partly by preferential duties on British coal. In 80me instances the 8ubventions, 
or subsidies, range as high as $2.00 or $2.60 a ton; the duty is 40 cents a ton lees 
on British than on American ~oal. 

With our normal export situation in this condition, coal produced in this country 
must :find an outlet in the energy markets within the con6nes of our own borders. 
These markets, once available almost exclusively to bituminous coal, have now 
become canters of competition between the four major sources of heat and powu, 
namely, coal, oil, natural gas and hydro-generated electricity. 

Competition of coal with the other three sources of energy was but slight in 
1918 when coal's share of the total energy market of the country was 70 percent. 
In.~!!e years following, however, production of fuol oil, natural gas and electricity 
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generated by water power has shown an almost uninterrupted increase, untO in 
1938 the aggregate production of the three for that single year was equivalent, in 
B. t. u. content, to nearly 200,000,000 tons of coal. 

Fuel oil i. used in both the induetrial and the domestio field, and its oODllump
tiOD has increased both in periods of prosperity and in periods of depression. 

Without considering gasoline and other lighter products of petroleum distill&
tioD and their effect upon the deolining market for coal, fuel oil--a residual 
product--is coal's greatest competitor from a quantitative point of view. Its 
oODBumption in 1938 was equal to over 102,000,000 tons of bituminous coal OD 
an energy basis. 

That most, if not all, of this inoreased use of fuel oil was made possible through 
lost markets for bituminouB coal is seen by a oomparison of the year 1923 wi th 
the year 19~. In the latter year, consumption of fuel oil exceeded that in the 
former year by a coal equivalent of over 35,000,000 tons, while bituminous coal 
consumption in 1938 was over 17.8,000,000 tons below that of 1923. (S.e Table 5.) 

That this increased consumption of fuel oil is refieeted in unemployment in the 
coal mining industry, not offset by a counter-balancing increa.se of employment in 
the petroleum industlf (the petroleum and fuel oil industries employ a relatively 
small number of men 1Q the production branch compared with coal) is shown by 
figures covering man years eliminated. The increased use of fuel oil in 1937, over 
1923, eliminated a year's work for 48,041 men en~aged in bituminous coal mining. 

The encroachment of fuel oil upon the bitummou8 coal market is in no small 
measure due to the methods in which fuel oil is marketed. Fuel oil is the residual 
product of petroleum distillation and as such is---'put on the market at whatever 
price will enable the producer to dispose of it. This is forcibly illustrated by the 
fact that according to the figures published annually by the eminent petroleum. 
authority, Joseph E. Pogue, fuel oil sells at the Oklahoma refineries for les8 than 
the same refineries pay for the crude petroleum from which the fuel oil is produced. 
The refiners' 1000e& on fuel oil are reoovered from consumers of g-asoline, lubrioating 
oil, and other refined products. 

Natural Gaa.-While the tonnage lost by bituminous coal to natural gaa sinee 
1923 has not been as IBf$B as the loss to fuel oil, the percentage increase in con
sumption of natural gas IS muoh greater than the percentage inorease in fuel-oil 
consumption. The coal equivalent of the increase in natural-gas consumption 
in 1938 over 1923 amounted to 38,075)000 tons, or 137 percent of the 1923 equiva
lent, and in the previous year 1937, the increase was even more _pronounced, 
amounting to slightly less than 43,000,000 tons, or 154 percent. (See Table 6.) 

The effect of the increase in natural gas consumption on coal mine employment 
is likewise shown by figures covering man years eliminated. The increase in 
1937 over 1923, eliminated a year's work for 46,792 men engaged in coal mining. 
While natural gas is sometimes looked upon as primarily a domestio household 
fuel, its industrial use accounts for by far the greater proportion of total con
sumption. This increasing industrial use is in no small degree attributable to 
the low udumping" rates at which producers offer gas to industrial users in order 
to secure an equalized outlet for their pipe-line load. On the average, these 
uindustrial" gas rates are about ~ or ~ of the rates oharged domestio or household 
users, and in some localities the domestio rate is as much as ten times the industrial 
rate. 

Hydro-electricity.-The increased generation of electricity by water power in 
1938 over 1923, displaced in that single year 17,562,000 tons of bituminous coal, 
an increase of 76 peroent in coal displacement over the year 1923, and this dis
placement was maae notwithstanding the improvement in efficiency in the genera
tion of eleotricitr by steam. While Buffioient data are not available to make 
complete comparurons of 1938 with 1923J the inoreased output of electriCity gene
mted by water power in 1937 over 1923 nad the effect in that single year of elimi
natin~ one year's employment for 18,8S8 men engaged in bituminous coal mining. 

This increasing encroachment of hydro-generated electriCity on the bituminous 
coal market is to a great extent made possible by the erection of many large hydro 
plants, either directly by the government or with the aid of government funds. 
Their output is sold at prices which bear n0 relation to the cost of production, 
since a large portion of the cost of construction is charged to the other factors, 
such as navigation, irrigation or flood control. 

COMBINIlD .pp.ers 01' COM'Pi:TITn-1I FUELS 

A Bummary of the oompetitive situation is outlined in Tables 5 and 6. Table 6 
shows the eombioed effect of the encroachment of the three competitive sources 
of energy OD the bituminous coal market. 
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While most of the calculations have heen based upon the theory that the con
sumption of coal's competitors had been frozen at the 1923 rate, it is by no means 
to be inferred that these rivals do Dot have a proper right to their pro.p0rtiona~. 
share of the total energy market. The fact that demands attention ,. that the 
output or use of these fuels has increased in a proportion far exceeding the indus
trial or economic growth of the nation, and the tables show that .cuh inoreaee 
bas been accompanied by a proportionate 1088 in the market for bituminous coal. 

The increased demand for gasoline and the light oils and lubricants refined from 
crude petroleum has forced an excessive amount of fuel oU OD the market at de
pressed prices. Imports of crude petroleum and gaa and fuel oils coming into 
this country at the rate of between 50,000,000 and 60,000,000 barrels a year on a 
dtity of only ~ cent per gallon (applicable on only part of the imports) have further 
aggravated the alread~ severe competitive situation.. ,In December, 1939, the 
Venezuela Reciprocal Trade Agreement reduced the duty to }. cent per gallon. 
This implies a greater quantity of foreign oil will be imported. 

Sales of natural gas to industrial consumers at unjustifiably low prices have 
seriously affeoted the use of bituminous coal. Generation of electricity by water 
power has in recent years ill large degrez been .financed or subsidized by the . 
federal govemment. " 

The importation of foreign oil amounting to about 50,000,000 barrels in 1938, 
only a part of which was taxed at ~ cent per gallon, caused the disp1acement of . 
approxinl8telyl 0,000,000 tons of coal on the Atlantic and Gulf eoasts. Under the 
lower rate more oil will come in. 

To the railroada this meant a lOBS In groBS freight receipte of over $23,000,000 
and to the producers of coal at an average realization of $1.85 per ton, it resulted 
in a 1088 of approxinl8tely $18,600,000 in grOBS receipts, or a total of oYer $40,000,000 ' 
in grOBB receipts to both railroads and ooal producers., . 

For every ton of coal displaoed, some employee dependent on the coal industry, 
either directly or indirectly, loses a day's work. Coal mine labor receives approx
imately 60 cents out of every dollar received by the coal producers. Railroad 
laborers receive 45 cente out of every dollar received by the railroada for handling 
freight. 

There are many persons employed indirectly by the coal industry who are ad
vereely affected by the 1088 of coal tonnage. Tarilf protection against the llood 
of this imported oil, which oomes in primarily from Venezuela and the Dutch West ' 
Indi .. , is eBBODtial not only to the coal industry but to the American oil industry 
itself. 

The displacement of coal by fuel oil and natural gas, in both of which the em
ployment of labol is very small as compared with coal, and by the generation of 
electricity by water power, in which the employment of labor is infinitesimal, is 
an angle of the employment problem to which the public bas been seemingly blind. 

The fact is that each ton of bituminous coal JIWIed in the United States brings 
re the mine workers an average of $1.27 in wages. The labor cost in the produc
tion of 4 barrels of fuel oil (fuel equivalent to 1 ton of coal) is· about 68 centa. 
The labOT cost in the production of 20,000 cubic feet of natural gas (fuel equivalent 
to a ton of coal) is about 8 cents. The labor cost in the production of 2,000 
KWH of hydro-electric power (energy equivalent to that produced by a .ton .of 
coal) is less than one cent. 

Th ... figureo require no oomment. They emphasize their own mora\-&nd the 
moral is that displacement of coal by subetitute fuels is one of the major facto", 
in the country's present unemployment problem. '. 

Three remedies, if applied, would at least partially aid the coal industry and in 
turn relieve the unemployment situation of the nation. These remedies are: 
(1) A substantial protective duty on imports of crude petroleum and gas and fuel 
oils; (2) Regulation by law of the dumping of industrial gas at rates that have no 
relation to coats, and (3) Withdrawal of the federal government from oompetition 
with private industry in the production and sale of electrical energy. 

The tabulations which acoompBDY this statement give a detailed picture of the 
10 .... sustained by bituminous coal in the past two decades in the share which it 
has had of the total fuel and energy requirements of the nation. 

Table 5 shows the oonsumption of bituminous coal, fuel oil, natural gas, and the 
output of hyciro-electric power on the basis of coal equivalents, for the years since 
1923, as well as the percentage each fuel constitutes of the total. Note how the 
coal percentage has gone down while the percentages of other fuela have gone up. 

The heading OD Table 6 is self-explanatory. 
Also attached is a statement, Table 7, showing per capita production of bitum

inouB coal, petroleum, natural gas and hydro-generated eleotricity for certain yeare 
since 1910:. This is another indication of the effect of these rival fuels and other 
sources of energy on the coal mining industry. 
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TRANSPORTATION CIlABGBS OP BITUJIINOUB COAL 

. 7\-af'l8portation. l'ocWr •. -Few mines are located at the points of consumption. 
Of all bituminous ooal sold, 85 percent is shipped by rail. Many of tb ... ship
ments are over oonsiderable distances. On the average, leas than half of the price 
paid by oarload consumers of bituminous coal goes to the mine owner and laborer 
who produce it and more than half goes to the railroads which transport it. Hence 
the delivered oost of co&! is often more affeoted by changes in freight rates than by 
changes in cost of mine operation. 

Although in recent years competitive forms of transportation,' such &8 motor 
trucks and waterways, have made appreciable inroads in the movement of ooal b:r. 
railroads, the great preponderance of ooal transported. is still moved by the rail 

, carriers. The inter-dependence of the railroads and the bituminous industry is 
shown in the following facts: bituminous ooal furnishes the roads with approxi
mately ~ of their total freight tonnage and accounts for 20 cents of every dollar 
reoeived by them in freight revenue. In turn the railroads are the most important 
single class of consumers of bituminous coal for industrial purposes, using for 
locomotive fuel and other purposes approximately on~fifth of all coal produced. 
Bituminous coal is one of the few commodities or classes of freight where freight 
rate exceeds the value of the commodity at point of production. 

On the revenue coal traffic which the railroads handled during the period from 
1928 through 1937, inclusive, the revenue received by the railroada for handling 
that tonnage exceeded the revenue received by the coal industry for produoing and 
selling the same tonnage slightly in excess of $1,491,000,000. From a gross 
revenue standpoint, the transportation of bituminous coal fares far better than the 

r.roducing branch of the co&! industry. It is readily apparent that the relative 
evel of freight rates on bituminous coal is an important factor governiDg the 
the delivered price of the product to the ultimate consumer. 

Since 1922 the general freight rate structure on bituminous coal has been 
relatively stationary with the exception of intermittent temporary additions to the 
present rates which have now been made permanent by the Interstate Commerce 
Commission, but between 1917 and 1922 there were several increases in railroad 
freight rates on bituminous coal and only one amall decrease. As·a result of these 
cha.nges a oonservative estimate of the average rate of increase between those 
two years is 50 percent. As freight oharges constituted approximately half of the 
delivered cost of carload coal shipments, this freight rate increase resulted in an 
inorease of about 25 percent in the delivered cost of coal. This was in addition 
to the inorease in labor oast which, on the basis of delivered prioes, amounted to 
approximately 35 percent. The consumer's price, therefore, had to advance at 
that time by an average of approximately 60 percent. 

Because transportation charges constitute so large a factor in the delivered 
price of coal, a reduotion in freight rates on bituminous coal could do much to 
enable the industry to oheck the inroads of competitive sources of energy and to 
recover for the railroade at least a part of the tonnage &!ready lost by them 
through the ourtailment of coal as a fuel by consumers. 

These high rail freight rates, coupled with the construction of improved high
ways, have encouraged in recent years the movement of bituminous coal by truck. 
A oommodity formerly considered adaptable to rail and water transportation, 
bituminous coal is now being transported by truck in an amount well in excess of 
30,000,000 tons, and official figures available for the year 1936 show a percentage 
src:>wth in the movement of coal by truck in that year over 1933 of 80.6 percent. 

In the year 1936 there were loaded at mines for shipment by water slightly 
less tha.n 25,000,000 tons of bituminous coal. This was an increase of 91 percent 
over the 13,000,000 tons so loaded in 1933. In this figure I have not included the 
substantial tonnage of ooal moved from rail mines to river porta for water ship
ment beyond, nor the large tonnage moved by rail to lower Lake Erie porta for 
traDBShipment beyond by water. Neither does it include the coastwise water
borne coal. 

In 1936 there were over 52,000,000 tons of ooal moved by trucks and waterways, 
and had this coal been moved by railroad, the gross revenue of the railroads would 
have been increased over $921°00,000, of which railroa.d labor would have received 
almost one--half. This is estunated by use of average rates. 

In order to emphasise these facts as to high rates on bituminoWl coal, the 27 
railroads that in the year 1938 handled 325,537,446 tons of revenue bituminous 
oo&!, or 76 percent of the tot&! handled, and whioh originated 92 percent of all 

.of said coal originated by Class I roads in that year, show for the first 10 months 
of 1939 the following, quoted from a Nation&! Coal Association Bulletin: 

"Official figures for the laat 2 months of 1939 are not as yet available, but it 
will be noted that for the first 10 months of 1939 the net railway operating income 
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of these 27 roads amounted to $247,368,{19, an increase of slightly 1 ... than 50 
pel'<lellt over the corresponding 10 months of 1'938. After fixed chargee had been 
deducted, these same roads had a oet income for the 10 months of 1939 of 
$64,393,969, compared with a deficit in 1938 of $17,679,524, an increaee for the 
1939 period over that of 1938 undeterminable in percentage, but in dollars amount
ing to $82,073,493. Rep"orts for Class I railroads of the United States in the first 
10 months of 1939 show a net income of $23,245,OOO~ Thus the '7 large coal
carrying road. showed a net income of almool 3 time. IhGl ./1'" Io/al/or rJl C1ass I 
railroads, thus proving that tha profits of the 1arge eoal-earrying roads are offset 
against the deficits of the roads that carry little or no coal, and that the net income 
figure for Class I roads &8 a Whole is in no way representative of the profits derived 
by the railroads in the handling of bituminous coal traffic." 

A tabulated summary of the railroad freight changes affecting bituminous eoa1 
since June 30, 1911, 88 measured by index numbers, is herewith submitted. It 
is marked Table 8. It shows since June 30, 1917, an increase in the rates in the 
Eastern group-from 100 to 193-and a little 1 .... but not a greet deal less, in 
the rates in other groups. 

INCREASED LABOR COST 

The amount wages of eoal mine labor have been increased can be obtained by 
comparing the present scale of base wages with that of 1933. These increases 
have been of a dual character; first, by an increase in the actual wages paid per 
day, and secondly, in a reduction of the number of hours in the work-day. On 
April 1, 1934, the hours of work per day were decreased from 8 to 7 hours, and at 
the same time the basic inside day wage WB.8 increased from $4.60 to $5.00. On 
an hourly basis the increase amounted to 24 percent. Piece work rates were 
increased by an amount more than sufficient to provide the workers with the same 
daily earnings for 7 hours work they had received for 8 hoUlS. Between May, 
1933 and April, 1937, labor cost per ton increased from 63 cents to $1.27, an increase 
of 102 percent, and during the same period the average hourly earnings of bitumi
nous miners increased from 45 cents to 85 cents, an increase of 94 percent. During 
this same time the cost of living increased only 11 percent, so that real wages of 
the miners increased pl'actically 75 percent during this period. It is worthy of 
note that of the 122 ind_ri .. for which the Bureau of Labor Statisties published 
average hourly earnings, for December, 1939, only 6 showed higher hourly earnings 
than did bituminous coal mining. Another factor which has increased the coet 
of production since 1933 is the indirect labor cost items such 88 old age and 
unemployment insurance taxes which are paid by the employer and actually 
constitute a pari of the cost of labor. These costs, which were not in force in 
1933, amounted in the year 1938 to approximately 5 cents per ton of coal produced. 

The follOwing table shows the changes in wage scales since May, 1933. There 
has been no change in the wage scale since the April, 1937 wage scale. Therefore, 
the cost shown, ascertained by the Bituminous Coal Division, of $1.273 would be 
approximately correct today. 

LaborCcm 
Per Ton lDdes No. 
m Cenlo 

63.' 
110.' 

109.4 
116.0 
127.8 

,00 
,43 
,73 
'84 ... 

This statement is not a criticism of these wage levels per se. 

LABOB BlIILATIONB 

Hourly 
Ram .... 
of Mine IndaI: No. 
Workers 
m Cen" 

.... .... 
n .• 
80 .• 
81.8 

'00 
'30 ". '78 
lO7 

Everyone is aware of the troubled history of labor relations in the ooal mines. 
In 1933, during the period of the National Recovery Administration, the AI'Pla
lachian Wage Agreement was conoluded simultaneously with the indust:r¥'s Code 
of Fair Competition. The Agreement covered rJl mines in the AppalachlBn area, 
including Ohio, and excepting Alabama. It changed the otatus of 326,000 men 
and 70 percent of the tonnage production from a DOD-union to a uniOD basis. It 
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. may be said that this agreement also had a compelling influence on the structure 
and consummation of agreements in the remaining 30 percent of the industry. 
Since then, except for 6 weeks' suspension beginning April 1, 1939, there has been 
peace in the industry. 

The Agreement provides for the specification of w~, hours, rules and regula
tions UlIually contained in an ~ent of this kind. Several features are called 
to your attention: it provides 4 That the right to hire and discharge, the manage
ment of the mine, and the direction of the working force is vested exolusively in 
the operator &Dd the United. Mine Workers of America shall not abridge these 
rights. JJ This important clause is strongly enforced by the operators, and it may 
be added, respected by the United Mine Workers. The Agreement does not pro-
vide for, and gives no recognition to, seniority rights. This is considered import
ant, both as to efficiency and safety. It is a union shop agreement, but the union 
must accept for membership anyone employed by the operators, except one who 
has alreadl, been expelled by the union, which is very rare. It provides for the 
"check-off' (deduction of dues from payroll), and limits the monthly amount of 
dues to $1.50, the maximum initiation fee to $10 and a maximum national assess
ment that can be levied in 1 year to $3.00. 

So far as is within my knowledge, and certainly so far as the Central Pennsyl
vania district is concerned, I believe it may be said that these joint relations have 
been satisfactory and have been of beneficial influence toward stabilization of the 
industry. I believe that there is greater cooperation between management and 
worker in the bituminous coal industry today than at any time in ita history, and 
probably better cooperation than in any other American industry. 

Our industry pioneered the 7-hour day, 35-hour week, which went into effect 
in April, 1934. It is sometimes suggested that it would be desirable from the 
standpoint of labor in our industry to substitute a 6-hour day, 3()"hour week. 
This has been advocated as a means of spreading employment and making more 
jobs. The real fact is that such a change would spread unemployment instead 
of relieving it. The theoretical effect of such a change would be to pay the miners 
more money for less work and perhaps in periods of peak production at the mines, 
the temporary employment of some additional men. This would be the theoretical 
effect, but the practical result would be reduced output per man per day, increased 
labor cost per ton and collateral increases in almost all the other phases of mining 
operations. This inevitably would mean increased prices for coal and inoreased 
fuel cost to consumers who continued their present rate of coal consumption. 
The effect in the long run would be an increased incentive to the invention and 
adoption of still higher effie-iencies in the utilization of coal so as to use less, and 
the more rapid replacement of coal by other sources of energy. It would put an 
increased premium on mechanization as & means of offsetting the higher labor 
cost. Taking it all in all, the 6-hour day, 3()"hour week, iD our industry would 
inevitably result in less demand for coal, less business for the operator and less 
employment for labor. 

MECHANIZATION 01' TIlE BITUM.INOUS COAL INDUSTRY 

Table 9 shows that output per man per 7~hour day in all bituminous mines 
in the United States has inoreased from 3.88 tons in 1923 to 4.68 tons in 1937, an 
increase of 20.6 percent. As explained in the table, all figures on output per man 
per day have been converted to a 7-hour day basis, BB the industry, since April, 
1934, has been on that basis. In deep mines only, the output increased from 3.84 
tons in 1923 to 4.46 tons in 1937, an increase of 16.1 percent. In 1923 the output 
in strip mines was 6.51 tons; in 1937 it was 14.04 tons, an increase of 115.7 percent. 

CUTTING IlACBINES AND STRIP KINING 

Table 10 shows how the use of cutting machines has increased frem 1896 to 
1936, the percentage of total production cut by machine increasing from 11.9 to 
711.3 and the percentage of underground production from 11.9 to 84.8. Informa
tion on stripping is not available before 1914. The percentage of the total pro
duction mined by .tripping in that year was O.3-in 1937 it was 7.1. The per_ 
eentage of total production cut by machine increased between 1914 and 1936 from 
51.7 to 79.3 and the percentage of underground production cut by machine in
creased from 51.8 to 84.8 between the same two years. The table also shoWB a 
great drop in percentage mined by all other methods. 

M.C~CAL LO~G 

Statistics on mechaniealloading are not available prior to the year 1923. Table 
11 shoWB that the percentage of underground production meehanioally loaded by 



17524 CONCENTRATION OF ECONOMIC POWER 

all types of equipment increased from 0.3 In 1923 to 20.2 In 1937. There is a 
breakdown In the table showing amounts and pereentages loaded by different·· 
types of equipment. 

MECHANICAL CLEANING 

Meehanical cleaning is a typs of mechaniaation whieh tendo to increase rather, 
than deorease labor requirements. For a good many years there haa been an 
increasing demand for clean ooal. Table 12 shows that the pereental!" of the 
national production clea.ned by wet and pneumatic methods at the mines moreased 
from 2.7 in 1906 to 12.8 in 1937. As will be noted from the table, beginuing in 
1927, information is available as to the quantity of ooal washed at eentral plants 
operated hy consumers. The grand total of all coal cleaned at the mine and at 
central washing plants and the pereentage of the grand total mechanically cleaned 
are shown in the last two columns of the table. It will be noted that the latter 
percentage increased from 5.3 in 1927 to 14.6 in 1937. 

1I0NBY LOSBlIS 

Table 13, "Statistics of Income in the ~ituminoU8 Coal Mining Industry" r 
published by the Income Tax Unit, is attached hereto and shows huge losses lIince 
1925, and furuishes in part a compelling necessity for reduoing costs of production 
in this industry. 

IlINII BIIALlZATION 

The hest information aseertalnable of the average mine realization for bitumi
nous coal for the years since 1925 is as follows: 
Ycor RfalIRdfon. Y., &G1IzoCfOft 1925 _________________________ $~04 1932 _________________________ $1.31 
1926_________________________ 2.06 1933_________________________ 1.34 
1927_________________________ 1.99 1934_________________________ 1.75 
1928_________________________ 1.86 1935_________________________ 1.77 
1929_________________________ 1.78 1936_________________________ 1.76 
19aO_________________________ 1.70 1937 (Includes selling expense)__ 1.95 1931 _________________________ 1.54 

It will be noted that In 1927 the average mine realization was $1.99. In no 
year subsequent thereto, as shown by table 12, has the bituminous industry 
operated in the blaok, deficits ranging from $10,000,000 to almost $52,000,000 
yearly. In 1936 mine realization was $1.76, or 23 eents below the $1.99 realiza
tion in 1937. 

A saving in the rrice of coal to the domestic consumer naturally leaves such 
consumer with tha saving in money to be used in purchasing other materials, 
oecessariee and luxuries of life, in which the labor factor, while not determinable, 
Is an important factor. 

In the ease of the industrial consumer, a saving in the coat of coal is reflected in 
reduced operating costa, and that saving is either passed on to the consumer in a 
lower priced article, is used in the l?urchase of other materials in lar!!!'a!1~tities 
or is disbursed to 8tockholders, and 10 either event goes into the pure . power 
of the nation, thus making for employment in other lines of endeavor. 

It is comparatively ~le to show by figures that a eertain number of eoal 
miners have been disp or their working opportunities reduced by tecbnologic 
development, but it is not 80 simple-in fact impoesible-to show by figures, 
although it is equally true, that such development has retained jobs far miners, 
due to the fact that such development has enabled coal to hold at least some of 
ita marketa, which it would have otherwise lost -had some effort not been made to 
reduce operating and production costa. 

It may be true that the "combination of changes" affecting bituminous coal 
production and distribution has reduced the number of men employed. in bitWJ1iD.. 
OUB ooal mining, which is one of the largest labor-employing industries in the 
eountry and to whieh 60 percent of the .. st of production is applied in the payment 
of wages, but there has been some offset in labor employed in other industries or in 
other ocoupations, suob as in the manufacture of machinery and in the operatore of 
truoks for the carriage of coal formerly transported by railroade. 

It is mr belief that a greater number of men are employed to haul " given 
amount 0 ooal by truck than would be employed in earrying the eame quantity 
of coal by rail. 

Meohsui.ation in burning coal and In produolng ooal is the main thing that 
has enabled the coal industry to retain as much of its market as it now _ 
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·1 do not wish to be understood as aseerting that bituminous ooal should have the 
monopoly of the fuel market. We understand that competitors have a !>erfe.t 
right to take business away from our industry under fair competition. We do 
feel, however, that it should be OD fair prices and not on dumping prices 88 we 
believe has heen the case from timltto time with fuel oil and natural gas. We also 
believe that government should not subsidize hydro-electrio power plants from 
public funds, taking away business from the bituminous ooal industry and throw
Ing miners out of employment, especially when electricity nine times out of ten 
can be generated 88 oheaply by ooal 88 it can by water. 

We believe the ooal industry is essential to the nation's welfare, and even with a 
further decline in production, will continue to be the most important supplier 
of the nation's energy. 

Failure to stop losses from competitive conditions that sell coal oontinuously 
below cost of produotion will bring impoverishment of workers, bankruptcy of 
owners, abandonment of mines, equipment and communities, and inevitably 
produce chaos and labor strife. When it has reached such a state, the cost to 
consumers and the publio is much greater than under stable and rational 
conditions. 

The public must have coal and if it does not ltpay as it goes" for the cost of the 
product, it will pay much more than the accumulated difference between prices 
and cost of 'production in rehabilitation charges, relief costs and in exasperating 
and costly mterruptions to industry and tranaportation, as well as to the de
pressing occurrences that are part and parcel of great coal strikes or lockouts. 
In other wordB, if the industry is not maintained in an efficient and prosperous 
condition to serve the people at all times, with coal at a reasonable price, the 
total cost, when settlement is made, will be much greater to all concerned. 

It may be that it is one of the insoluble problems of our generation. However, 
many men in the coal industry are hoping that the present developments as to 
mechanization; movements designed to lower transportation rates on coal, stabilisa
tion of ooal prioeB through marketing agencies and federal regulation, attempts to 

. enlarge ooal markets, eliminations of unfair competition by other fuels and sources 
of energy, or imports of foreign Oil, continuing lInprovement in relations between 
management and workers, will bring about a solution of the problem and a stabili .. 
_tiOD of employment in the bituminous ooal industry. 

T ABLII 1.-EttimaCed reduclion. in coal con.wmption through increaaed economtl 
i .. ulilization 

RAlLROA.DS (FREIGHT SERVIOE) 10»-1938 

Current Rate of Amount of Coal-Net Toua Oroa P'relght OODSUmgtlon 
Tou Mlle3 Lb!. of oal 

y.., 000,000 Omitted Per M Frelght 
Ton Miles Ourrent Bate 

1 • • 
I m __ . ________________ 

1,048.766 172 90.021,018 1921 _______ • ______ • ____ 
869.410 102 '10, 303, 281 1923 ___________ • __ • ____ 
"',026 103 11\69i.119 1923 ________ • __________ 

1, 1l3, 970 '01 .......... 
1~ _______ •• ____ • ___ •• 1,086,860 , .. Sl,02f,~ IVlli __ • ___________ • ____ 

1,162, 164 '40 SI, 318, OM 1926 __ ••• __ • ______ • ____ 
1,~ 832i 137 86,096, '97 1927._. _ • ___ ... __ .... __ 1,2132, m Ill' 80,426,600 19218 __ • ______________ ._ 
1,262, 138 137 79,312,487 1929 _______ • ___________ 
I, 2i9f, 4U , .. 8O,8M.049 l\l3O _________ • _________ 
1,1421, Q48 ... GD,l48,062 1981 __ • ______ A_A:. ____ ._ 9&9,0 119 &7,092, 670 1932 _______ •• __________ 

7M,011 123 46.617.676 1933 _____________ •• _. __ !BB.'" '21 '7, 7U, 762 lV34 •• ___________ • ___ •• 8M,676 ... &2, HID, 138 1936 ___________________ ....... 13) 62, 932,240 1036 ___ •• ___ • _____ ._. __ .,0119,486 11. ! 61,2iM.411 1937 __ • __________ • _____ 
1,084.643 117 63, '51,616 1938 __ • ________________ 

1I12i.W 11. .......... ------Totall ___________ ._-------------- -------------.-- 1,811,173, 276 

Authority: OOlumD I-Interstate Commerce CommIssIOD. 
Column I-AaocJatlon of A.merlcan RaUroads. 
Other oolWDDI oompu&ed. 

APBIL 20, 1940. 

1820 Bate 

• 
00.021,018 
74. '17O.DM 
79,896,100 
98,661,~ 
93,383,960 
89,485,868 

107,201,762 
lOS, 971, 962 
107,683,868 
111,319,432 
98, 293, 098 
... 520. "" 66,188, IH6 
67.S:.u,864 
73,670,636 
16,869, M4 
....... 7118 
93,279,2i98 
78,463,070 

1 •• 70, .... 7 .. 

Reduotfon 
Net TODI 

• 
-------... ....-.53 

",201,971 
6,398, 180 

12.369,636 
8, 169,8021 

20,'06,'" 
26,M6,~a 
2i8,371,381 .. ........ 
29,146, (Me 
26, m, 784. 
18, 671,370 
al.l09,9U 
21.389,400 
2i2i, 937, 80& 
'¥T, 2181, 87Q 
... 827 .... 
26,998,983 

883. 763,''12 
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TAlILB 2.-Es'imated reduction jn coal conaumpH'on. ,h,ough incr'CI8,d economy in 
tllililGli ... 

RAILROA..DB (pASSBNGER SERVICE) tU.l938 

P ..... &: 
c.".", Ra,!_~ Amount or Coal Net TOIlI 
COIlSllIDPtioD 

Train ar Lbs. 01' Coat Reduetlon 
Year MDesOOO Perp,...."" Net: Tona 

Omitted TraIn Car Current Rmte lU Bate 
MfIe 

1 2 • • • 
IItl).. _______________ Po 3, S83, 936 '8.8 83, n7,841 33, 717,341 -------i;i28,";Qi 1921. __________________ 

3,464,981 17.1 30,744,116 32, 610, 82J. 
19'22~ __________________ 

3,404,560 17.9 30.430,460 82,OO2,SM 1,672,40. 1923 •• ____ •• ___________ 
3,676. 843 18.1 32, 286, 9&.1 83, 622. 331. 1, 33fi,340 192'._ • _______ • ____ ••• _ 3,631,660 17.0 30, SOli, 224 34,137,610 3,332,288 Ut-lIS._ •. _______________ 3,717,014 ,8.1 29,009,520 34:,939,932 &,030,412 1926. _____ po_po ____ pop. 8,7'93,4(2 ,~. 30,015, 198 35,658,356 B. 843, 167 1927 ________________ . _. 
S. 769, 464 lli ... 28.989, SOl 36,'32. 962 6,.(4a,161 1928. __________________ 
3, 718. 4.W J6.0 Zl,883,493 &I,9sa,5UI 7,070,022 1921L _______________ ••• 3,758, 111 '<.0 71,556,488 311,3215, 243 7,769,756 1930 _______________ • _._ 3,503,193 IU 26,661,998 33.*.014 7,826,018 1931 ___________________ 
3,143,OM 14.5 22, 7ff/, ili6 29,5«,726 6,757,510 1932 _________ . _________ 
2, 7tlII, 424 14.9 21,855,709 2B,314,6SB 6, 4118, f117 1933 __________________ • 
~ ....... 15.2 19,601,493 2l, 120, 2lI8 4,618, 7715 1034 ________ • ___ • ______ 2,&17,405 'U 20,00,278 ....... 607 4,76&,m 1935 ____ • ______________ 
2,883,020 115.5 2),793,475 2(;,220,473 4,426,998 U136 ______ • __ • __ • ______ 2,841,990 JS.3 21,741,224 26,714, 706 4.1113,482 ]937 ______ • __________ ._ 8,004,031 111.1 22,680,430 28, ZI7, 891 6,M'T,481 1938 __________ • _______ • 2, 844,181 ,<.0 21,189,193 .......... .. .... , .. 

Towls ___________ ------------ ---- --_._----------- 497,876,680 681, 829, 400 89,OI53,DI0 

Authority: Columns 1 and 3-Bureau of Railway Economics. A!sOcIatlOn 01 AmerIoaD BaDtoads. Other 
columns computed. 

ApRIL 20, I94O. 
if' 

TA.BLE 3.-Eatim4ted reduction in coal consumption through increalled economy in 
utilization 

STEAM-OENERATED ELECTRICITY 1920-1938 

Kilowatt 
Consumption Of Coal and Coal Eqohateot 

Hours 
y"" Gensrated Per KiJowaU Total Con- Estimated :. Hour mrnptiooat CODSUlDR!:0n Reduction 

(Pounds) Current Rate at Ifr.lO le (Ne, Tons) 
(Net Tou) (Net Ton,) , 2 • , • • 

1920 _______ •• _____ ••• __ 71,406 &. 41,420,000 41,420,000 '---"-8;187;600 1921 _____ ._. ________ •• _ Z,'" a7 35,240,000 39,007,500 1922 ___________ . ______ • 30,447 '.S 88,000,000 46, 670, CJOO 7,670,600 1923 _________________ ._ 
36,322 ... ta,623,OOO 61.483,000 10,llIn,000 1924 _________ • __ • __ • ___ 
39,- U 43, 130,000 .58, 566,000 15,4.36,000 19215 ______ • __ • ____ • _. __ 
43,314. at 44,780,000 66,271,000 20,401,000 1928 _____ • ____ •. _______ 47,602 L95 4.5, 85f1.OOO 71,403,000 25,M7,OOO 1927 ~ ____ • ______ • __ • ___ ",330 , ... 45,910,000 711,496,000 ....... 000 1928 ________________ • __ 
88,IM '.78 46,387,000 79,731,000 33,344,000 1929 ______________ •• _ •• 
.~723 , ... 1i2,1I74,000 !H, OR4,!IOO '''-,1110,Il00 

1930 _______ ._ •• _ ••• __ •• 62, 915 1.62 60,654,000 IM, 372, CJOO 43, 71R,600 
1931. ____ . ____ • ______ ._ 61,126 LM 47,134,000 91,GR9,OOO ",655.000 
1932 ___ ..... ___ •• _. ___ . 49, OM , ... 38,600,000 73,682,"'" "'1182."" 1933 __ ....... _____ ._ ... 60,674 L47 37,163,000 76,011,000 ... .... 000 
11134._. ___ .. __ woo. ____ .. ",m L .. 41, 2fI6, 000 86,638,000 ""',372,000 1935_ •• _________ oo _____ W,'" L .. 43,384,000 89,14.5,000 46, 761,000 
1936 ________ .... _. ___ .. '12,666 , ... 112,3J8,000 98, 1197, CJOO 48,678, SOD 1937 ___________________ 77,348 US ~ .... ooo IJ", 022. 000 60, 718,000 1938 ________________ • __ 71,14.7 1.41 M,574,OOO 107,621,000 117,0.4.7,000 

Total. _______ ... _ --_._-_._.-._._- -----._------._- 851,217,000 I, 458, 210,000 606, IiID3,OOO ... , 
Authorlty: ColumD! 2f 3 and 4-U_ S. OeolortCllSurveY and Federal Power CommIssIon "Monthly and 

~Ul~rprod.uctlon 01 E.leOtr101t,. ete." Columns 5 anc16--Computed.. 

~iuL 20, 1940. 
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TABLB 4.-Bstim4ted reduction in coBI conaump'ion through increased economy in 

utilization 
MANUFAOTURE 01' PIG IRON 1D2l-1938 

Produotlon Coal Consumption 
of Pig Iron (Net To1l.'l) 
Including Pounds of Pounds of Yield of Ferm-AI- COk'~ Coke from 0001 r.:; Reduction 

y", loy! 000 Gross OD Cool (%) G ..... 00 (Net tons) 
PJalroD Ourrent Omitted Pig Iron 

\pro .. Rate 1930 Rate 
01lB) , • • • • • 7 

1920_~ ____________ ...... ....... 67.' ....... 83,158.230 63, 158,230 ---i:MO:. 1921-. ____________ ,~ ... 2,aIO.8 .... "236.2 ZT,002, 853 28.543,135 
1922. _______ ." ____ ZT.91 2,176. a .... 3, 186.4- .......... 46,557,088 lO2L. ____________ ...... 2. 2t3.8 67.' 3,"'" 67,067.874 89.033.4.51 
192{... ______ .'_ ••• 81,406 2. 212.0 ... , .. ~. 61, 000. 48ti liS, 716, 822 
1925. _____________ ",70' 2, lr.o.. ...8 8, 125. 6 !j7. 356, 323 ... 773,300 
192tL. ______ •• _. _. ".313 2"OQL2 .... ....... eo.O~327 67,:MS,679 
1927 ________ •• _ ._. ...... 2, 122. 8 .... ...... 7 ti6, 562, 117 ... ....... 1928. ____________ 0 

",'66 ....... .... ....... 68,252,766 .......... 19211.. ____________ 0,&14 ....... .. .. ....... 63, 569, 43Ii 73,~'" 1930 ______________ 
31,752 ....... "'7 2, 978. & 47,288,666 M, 308, &21 1931-_____________ ...... 2, 016.1 .... .. 923. 2 26,&31,442 31,615,830 lQ32 ______________ ..... , 1,988.1 .... 2, 910.8 12, 779, 868 15,019,022 1933 ______________ ' ..... 1.97&. & ... 7 2,87&. 7 19,189,&4& 22,826,998 19M ______________ 
11\ 136 ....... .. .. ...... 7 23,&11,162 27,597,304. 193&. _____________ 21,373 1. 97&.1 .... 2,&37.8 30,32&, 1050 36, 6M, 3N 19315 ______________ 
31,029 ......... 70.' ....... 45,001,359 63,072, 002 1971 ______________ 
37,163 ....... 70 .• 2. 918.& 64, 178, 362 63,541\491 1938 ______________ 
19,187 2.017.1 70.. ...... , 27,457,686 S2, 783,237 

ToW ______ ------------ ------------ ------------ ------------ 834,017,&H 929,043,07& 

Authority: OolutDllll I, 2, 8 and 4-Mlnerals Yearbooks. Other columns computed. 

APRIL 20, 1940. 

8, 190, 184 
1,966,580 
2, 710,331 
6.417,067 
7,831,252 a. 980,36V 
7,009.267 
9,317,551 
7,021,95& 
4,684,388 
~239.1M 
8,637,W 
8,988,152 
1\ 230, 229 
8, 070, St3 
9,368, 129 
6, 32/i,661 

95, 02ti, I53J 

TABLE 5.-Consumption of bituminoUl coal, coal equivalent 0/ fuel oil and natural 
,'" and output or hydro-<leclric pOlDer reduced 10 coal equivalent 1918---1958 

(TholllBDW: of Net Tons] 

Foal 011 Natural 
Bltumln- consumed Oas COD- Outpnt Percent Peroent sumed'" P ..... t P ...... 

Yaar OUl Coal of ooalin of 0001 of of Hydro- of T .... OOllBWlled ToW equlva- ToW equiva- ToW ElectrIc ToW (net tons) lent (net power I 
Iona) lent (net .... ) 

- ---------1923 _______________ 
&18, 993 81.' ~ ... 10.& 27,7t() ... 23, 212 aB ....... 

1~ ___________ •• ....... 79.< 74,038 12.. 29,577 ... 21,666 3.. ....... 1921i _______________ 
499,193 .... , 86,281 'U 81,227 U 23,474 3.7 839,181 1921ft ______________ 
632, &81 ..... 8&.819 12. 85, 217 U ...... •. 7 &78,661 1927 ___ • _________ 
499,801 ..... ...... 18.& 87,58li U 27,'" ... .... 32' 1928 _______________ ....... 74.7 97,519 , ... 40. 957 ... 80,632 ... 667 ...... 1929 _______________ 
519,566 'U 102,403 14.1 -ti, &63 6.8 ".262 U .... 7&1 

1930~ .... _____ • _____ 464,900 ..... ...... , ... 41,693 7.7 26. 74.7 U &19,862 
Ig~U_ •• ____________ 

371,869 70.8 ..... , 'U 45, 874 8.8 23, 711 U .~W 1932 ______________ 
806,917 67.8 77.039 17.0 <3,836 ... 26. 574 ~7 452,886 1933. ___ • __________ 
321,817 .... 79 .... 16.8 .. .... 9 •• 2&,624 .. ....... 1{134;. _____________ 
841,1M3 .... 86,'" '6.8 49,029 9.7 ".033 ... ~, .. 19311i ______ • _____ ._ 
360,:m &7.8 91,881 17.1 ...... ,0. • 28,177 .. 53li,MlI 1936._. ________ 0 ___ 422, 796 .... ' ...... 'U ... .. , 10.2 29,47& '.8 611,862 1937 _________ •• ____ 
~ ... .U 110,589 17.8 70,03' 11.0 31,028 U 640,MI5 1938. ______ • _______ 
.... 786 83" ' ...... ,8. 9 66,814 ,a> 81,296 U MO,US 

ToW _______ 6, 1107, 710 -------- 1,422.166 -------- 783,'''' 
____ M_A. ~786 -------- 8,t91, 189 

• Reduoecl. to ooal equlvaleut on bats" current elllolent rate for ,team. generation (net tons). 
Authority: Ooal, Bureau Of Mlnl!Jll and Bltummoue Coal Division; Foal on and Natural Gaa, Bureau. 

of M1DeI; Bl&otr101ty, Geological Survey and Federal Power OoDllDbsion. 

ApRIL 20, 1940. 
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TABLII 6_-Slalement ./Iowino ...... "",plion ."ue! oil and natural gaa and pro
dudion 0' hydro-g ..... al<d IiledHcily and coal tonnage diop/aced and employmel" 
duplaced by increGlea COMumption and production oJ tho.e ,ourca 01 fuel and 
energy Jor year. 1913-/988, imlWJiue 

FUEL OIL 

o.""",,!>
t10n (BbI •• 

of 42 Gallons) 
000 omJUed 

• 

Eqalvalent 
ID Coel 

Tonnage 
000 omitted 

• 

E:reeas Over Coal Eqalva-
19ZJ (Bbla. lent of EzCEIIIII 

of 42 Oallona) (Net Tons) 
000 omitted 000 omitted 

4 a 
U~21L~._________________________________________ 2611, m 66, 69IiI ___________________________ _ 
1924: ______________________________________ ~----- 296, IM 7t,038 29,769 7."0 
19215____________________________________________ 341, 148 86, 287 74,768 1B. 688 
1925____________________________________________ 84J.,276 85. 319 '101, 881 18. 720 
1927____________________________________________ 363,799 88,,460 1fl,4OI 21,861 
192IL _________________ ••.••• ____________________ soo, 078 97,619 12a, 683 30,921 
19ZIL ___________ • ______ .________________________ tOO, 613 1~ 400 143, 218 36,8OIIii 
1930__________________________________ __________ 362, 128 90,. 532 96, 133 23, gas 
1931 _________________________________________ .__ a:u. 668 83. 6G7 68, 273 17,068 
1932.___________________________________________ 308, Ill1 77,039 41,762 10. ID 
1933____________________________________________ 816,344 70,086 to,IN9 12,481 193f___________ ________ _________________________ 34G, 311 86. 0113 73, 976 18. 49t 
1935 _______________________________ .____________ 366, 728 01, 681 100. 328 26. 082 
1936 _________________ ••• ________________________ 410,611 10000fWIO 144,M8 86.061 
1931__________ _________________ _______________ __ 442, BM 110. 689 176. 960 a,9IIO 

1938 '-----------------------__________________ 1-_.:: .... :::.:."":..~-...:::1 ... :::.: ... =-11_-'1:: ... ::..:81,,.-1_--' ... :::.:,..= 
I. f22. 268 

TotaL _ _ _ ___________ ___________ __________ 6. 689, 0&1 
1,~1" ........ 

NATURAL GAS 

c.....,. ... EqoJvalent ErceaI Over OoolE~al"" 
lion (Cubic ID Coel 1923 ~llblO lent or Z(qI. 
Ft.) OOO,OOJ Tonnage Ft.) ,000 (Net To:! 

omitted 000 omitted omilled OOOomi' 
• • 1 8 8 

1923____________________________________________ 66f,7VI 71,7tO ___ . _______________________ _ 
Im__________ ________ _ _ _ _______ _______ _______ __ 691,1581 29, 611 36, '136 1,837 
1978 ____________________ pop. ______ ... _. _ _____ ___ 62f, M9 31,2'Z1 89,7M S. 488 
1931__________ _ _ ________ ____ __________ _ _________ 7Ol, 344 16, 217 149, MU 7,411 
1927____________________________________________ 761,701 37,686 196.907 0, Ma 1928 ______________ • ______________________ .______ 819,144 40. 967 2M, 349 13. 217 
19211.. _____________________ .______ __ ___ _________ 961, an 47,663 89IS, <i66 19,823 
1930____________________________________________ tl51,8M 47,693 397,ose 10.863 1931 ___________ ._ _______________ _______ _________ tl17, f88 4.\ 874 862, 693 18, 136 
1982 __________________________ ._ ________________ 8515, 120 42, 838 801, 926 16, 09(1 
1933________________ __________ _________ _ ________ 872.169 a. 60B 817,364 16. 888 
1934.. ___________ • ____________ • ____________ .. ____ 980. 673 49,029 426, T18 21,:zsg 
19315 _________________________________________ .__ 1,087,898 M, 396 633, 103 .666 
1936______________________________ ____ _ _________ 1,258,629 62, 931 703, 8S4 15, UI2 
1937 ________________________________ • ____ _______ 1, 410. (136 70, 632 866,841 42, 7lI2 

19381 ____________________ . ______________________ ·1--=~.:31=~:.: ... =-1--..: ... :::.:8::"+_::_,.::::1·.: ... ::..1--..: ... :::..:07:::· 
T.t.I.................................... 1~""'" 732,"" un.... .... ... 

See footnote at end of table. 
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TABLB 6.-StoIement .hotDing consumption of fml oil and natural gaa and pr .... 

duction of hydro-g....,.aud eiedricity and coal tonnage di.plead and employment 
displaced by increased coMUmption and production of those aource.a of Jutl and 
eMt'gll for years 19B5-19SS, incl~t1e-Continued 

BYDRO·GENERATED ELEOTRICITY 

1 

1923. ________ M. __ M M.M MM MMM MMM MM M. 

1921 .••• _. _ ... M"'_"'_' •• _._ •• _. 
1926 ••• _ .... _. __ M •• M_._ •• _._ •• M •• 

1926 •••. M ..••••••••• _. __ • ___ •• M._ 
1927 .. _ .•••••• _._. ____ .• _._._ •••. 
1928 .. __ ._ ••••• _' ...•.•• _ ••. _._ •• 
1929 ..•••••••.•.•....••••••••• _ •• 
1930 •••••......•.. _. __ •• ___ •••• _. 
1931. ____ ...• _ •• ___ •• ___ .•• __ ._ •• 
1932. _M_ ...... ___ .. _. __ .... _._ .. . 
1933. _ •••••••• ___ ._._ .•.•.•.• M. __ 

1934 .••• __ •• _._ .•. ____ •• _M __ .. _M. 
9136 •• _. _____ • ____ • ________ •• __ ._ 
1938_. _ •.• _ M __ .M ___ • _________ ._._ 

1937. _ •. _ •. __________ • _____ • _._. _ 

Output in Coal COD-
Kilowatt Hrs. sumed per 

000,000 Kilowatt Hr. 
O1Ilitted (Pounds) 

10 11 

19,343 ••• 19,696 U ...... 2.1 
20,'" I." 29,875 I." 
34 .... L'. ....... I." 
33,021 1.62 
",603 I." ... "" L .. 
...127 1.47 
34 .... L47 
311,966 L4. 
",93' L44 
43, 702 I." 

Coal Re
Qui"'" to 
Generate 

Equivalent 
by Steam 

(Net Tons) 
OOOomlLted 

I. 
28,212 
21,666 
Zl,4740 ... ... 
27 .... 
30.632 ".262 26,747 
23.717 
25,674 ...... 
".'" 29,177 
29,476 
31,028 

Ercessin 
Kilowatt Hrs. 

Over 1923 
000.000 
omitted 

IS 

----------353" 
3.013 
~ ... 

10. 532 
I~'" 
1~286 
13.678 
11,260 
14, 755 
1~384 
14,715 .... ,. 
21,694 
",359 

Coa] Re
QU"",, to 
Generate 

Equivalent 
01 Excess 

KllowattHn 
(Net Tons) 
000 omitted 

14 

---------·--388 
..,6< 
6,676 ..... 

13,511 
12, 917 
11,076 
~'27 

11,066 
11,301 
10,816 
16, ru1 
IU" 17,296 

44,078 I." 31,296 ... ,.. 17,M2 , ... '_. __ --_._---_ .. _------_ .. _-/--='=./----'=-=-/---='=+--=:.::.+---':::..:= 
TotaL ______ ._. __ M________ 62I,97G ______________ 42B. 736 212. 489 ItM,798 

RECAPITULATION 

r.o.s In 
Total ton- Averap Loss to Wages to 
nage Lost Mine Bituminous Bltumlnous Man Da-
(5+9+1") Coal Coal • I" 

(Net Tons) ReaJ~ Industry Mlnet!l Eliminated 
OOOomitted tionPrice OOOomitted (6O%0( 17) 

000 QIll1tted 

I. 17 18 19 

M .. 
y .... 
Elimi
.ated 

20 

1928 •• _. ___________________________ ----•• ------ $2.88 ----.;;;-... --.- ----.-,'-,-,,-.- --;;-,-,-n-,-,-.-. -----,;;-;;;.'-192i.
u 

__________________________ •• 9. Q 2. 20 _... • ... ...... ....,,, 
1926... __________ ••• _____ • ___ . ___ ._ 26,340 aM 51,6940 31,016 6.606, 1IN 28, 700 
1920 ••• ____ ••• __ •• _. _____ .• __ • __ .__ 32,872 2.08 67.716 to,630 7.306.889 83,976 
IV27 •• __ •...•... _ .•• _____ • _____ .___ tI,3&5 1.99 82,356 49.tI4 9,095,605 47,621 
1928.. •••.•.•• _. ___ ._. ____ • __ ._. __ • 67,649 1.86 107,'1Z1 84.336 12,187,1M9 60,039 
UI29 ..•• _ ••••.•••••.••. __ • ____ • ___ • 68,M6 1.78 122,010 73,206 14,132,989 M,fiM 
1000 ••• __ ••...•....... _____ . __ • __ .. 64,862 1.70 93.266 M,9W lO,8M,151 58,1Mfo 
1931._ •••. _ .• __ ..•.• ___ • ___ ._ •• _... 43. 930 1. M 67,662 40, 691 8,273,070 51, '106 
193IL .••• ___ ••. ___ • ___ ._. _____ .___ 86,603 1.31 47,950 28, 770 7,012, 069 48,028 
1933 •• _______ •••••• ____ •••.. _._____ 39,662 1.34 63,147 31,888 8, 297, 489 49,686 
1934.0._ •••.•. _ ..... __ •• _ .•• __ •. __ • 1K),399 1. 76 88, MS 63, 129 11,499,773 84.606 
1936 .•• _ •••• _._. _____ • __________ •• _ 66, 794: 1.77 118, 22Ii 70,936 14,Sd, 111 89,922 
1936 ... _ •• _ .•• _ •• _. __ • ___ ••• ___ ._.. 86, SOli. 76 162, 770 91,662 IB. 788,096 9t, tol 
1937 •..• ___ .• _ •• _ •••.. _ ......•..•• _ 10t,077 11.96 202.960 121,770 22.0s0,212 lla,Gal 

1936 '-... -- .. -. -- ........ -- ....... - .~... I-':'P:,,) _/I~' -::----:--::-:.:--::--C;-f"---='::--:,:--::---0-'/:-' -:':--:.:--::-::--'::--C;' f--C;--::-::--:::--C;-
Total ••• __ • __ • __ ••... _ .• _... 810, 1211 •• __ ••• _.. 11,276. 773 1786, 064 162, 06S, 114 810. BG8 

Authority: Col. (:I)-Annual Report of U. S. Bureau or M1D811. on "Crude Petroleum and Petroleum 
Products." 

Col. (3) &: (6)-Computed. on basfs or" barrels 01 fuel oU equal to 1 ton of ooal. 
Col. (e)-Annual Report of U. 8. Bureau o( Mines on "Natural Gas." (Consumption in field 

and In manulacture of carbon bIBCkomitted.) 
Col. (7) dr: (9)-Computed)lD bas1.sofm,OOOcu. U. equal to 1 tonorooal. 
Col. (10) &: (Il)-Annual reports of U. B. Oeolocloal Survey on "Production of Electricity (or 

PublJcUse." 
Col. (l2l dr: (l4)-Computed using Col. (It) ascoDverslonfactor. 
Col. (16 -U. 8. Btmlau of Mines and Natlonai Bituminoua Coal Commission. 
Otherco.lunmsoomputed. 

I Preliminary or estimated. 
I Sell10g expense included. Prior years. selllna expense excluded. 
I Notavallable. 

APRIL 20, 1940, 

12«DI-U-pt. 30---86 
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TABLII 7.-Per capita production 0/ bituminous coal, pe-troleum, natural (JaIJ, and 
hydro-g.neratea electricity 1910, 1919, 19tO, 1980, 1986, 19S7, and 19S8 

POPULATION AND PRODUCTION 

Population Bituminous Petroleum Hydro-PD· 
Continental Coal (thousanda Natural Gas ... Ied 

Year United (thoosandJ of barrels of (millions of ElectrlclZ 
8tates (In of net tons) 42 gaJlons) cubic ft.) (thousan 

thousands) of XWB.) 

(1) 00 (2) (') (a) 

1910. ____________ • _. _____________ 91,972 411,111 ,... .... 6DD,I66 
----i~:OO6:ooo 1919. ______ • ___ • _________________ I",,,,, ....... 378.367 745,916 1920. _ • ____ 0 _____________________ 

loa, 711 568.667 ....... 798,210 16, 160,00> 1930 _______ • _____________________ 
122. 77li w .... 898,011 1,943,421 33,021,(01 1936. ______ • _____________________ I 128.f29 439,088 l,OOO,61f1 2,167,802 40, \l37. OOJ 1937 __ • __________________________ 

1129,267 ....... 1,719,160 2.370,000 4.1,707,OCO Im • ________________________ ~.~~ 
11aG.2Ui ....... 1. i13. 2M 2,SJO,OOO 43,84.7,000 

PER CAPITA. PRODUOTION AND INDEX NUMBERS 

(1910 equals 100) 

BitomlnoUlll Coal Petroleum 

Quantity Ind", =:r In ... 
(tons) No. No. 

1910 ________ ~ 
1919 _________ 
1920 _________ 
1930 _________ 
1936 _________ 
1937 ___ ~ ___ ~_ 
1938 ._~ ___ ~_~ 

, Aa or lulf 1 • 
• 1919 !3C1..UalS 100. 
I Pl'eI1m1nary. 

4.635 lOO 
'.437 .. 
5.379 11. ..... .. 
3.419 70 
"'23 70 • a 830 58 

Autbortty: (1) Bureau or O1e Con sus. 
(2) U. S. Bureau or Mlnes. 

~.". 100 .. "" 158 
4.190 I .. 
7.314 321 
a ... ", ..... ... 
g.317 ... 

NaturalOu 

Quantity IndeJ: (millloD:!l No. cubic n.) 

ua. lOO 
7.172 130 
7.MI I .. 

IU20 ... 
1f.879 ... 
18.338 331 
19.199 .. 7 

(3) U. S. Geological Survey and Federal Power Co1llllllssloD. 

APRIL 20, 1940. 

Hydro-Generated 
Electricity 

Quantity Ind .. (tbousands No. 01 KWB) 

(') (') 
139.101 100 
152. 77& 110 ........ 103 
818. 7&2 ... 
338.140 ... .... ,'" ... 
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TABLE S.-Ghanu .. in railroad freight rat.. on bi!uminoUB coal 1917-1988 ind"" 

number, 

1910 to June 30, 1917. ________ • ___ • ____________________ • _____ . ___ 
l~ I, 11)17 1;0 June ~. 1918: Firtoen Percent Case. 46 I. O. O. 

-_.-.-------------.----------------.. ----------------------
'~:'J:~:: ~~_!~~:_~~~_~_~~_~~._~_~~_~~_ 
Amrost 26. W20, 1;0 June 30, 1922: Bs: Parte No. 74, 68 I. O. C. 22tL. _____________________________________________________ •• __ 
luly 1,1922, to January 3,1932: Reduced Rates Case, 68L O. C. 676. _________________________________ • _________ • _________ 0 ____ 

January 4, 1932, to 808tember 30, 1933: E .. Parte No. lOO, 178, 
1. O. O. 639; 178 I. . C. 215: Uti I. C. O. 88L ______________ 

October I, 1933, to Aprfi 17, 1935: E~lrat1oD or lit sureb?. __ 
April 18, 1936, to June 30, 1938: Ex arte 115 ~ I. C. • 4) 

(wbicb provided a scale of surcharges ranging m ~ on rates 7st or leSs to 15t for rates over $I.5(L _____________ .. ________ ._ 
July I, 193& to December 31, 1936: Ex Parte 116 (215 1. C. C. 

"-39) (Limited above increases to a maximum of 10t) •• _ ••• ____ 
January I, Ut37 to November 14, li37: ExpIration of above sur-charges •• ______ •• __ • ______ •• _________ • ____ • _____ • _______ •• ____ 
November 16, 1931: Ez Parte 115 (223 I. C. C. 6&7). ___________ ._ 

I Bt1rcbar'Kes were made permanent on this date. 

APRIL 20, 1940. 

Eastern 
Group 

'00 
116 

,<6 

"" 
183 

'89 
183 

198 

'93 

'83 
"93 

Southern Western Mountain 
Group Group Po .... 

Group 

'00 '00 '00 
!" 11. 116 

146 ,<6 ,<6 

'81 '96 '8' 
183 '7' '83 , .. '8' , .. 
'83 '7' '83 

'78 '9' '78 

'78 '86 173 

'93 17. '83 
"73 "86 '173 

TABLEI g.-Production, employment, and labor output in bituminous coal industry 
19B8-19fJ8 

Year NetTona 
Produced 

Output Per Man Per 
Average Average Day I 
No. Men No. Dapi-----;---.--

Em- Worked 
pIoyecl All Strip Deep 

Mines M1nea Mines 
----------1----1------------
19Zi ____________ ~~ _____________________ ._____ 664, &64, 662 
1924. ___ • ___ • _________ • ______ • _____ ._________ 483,686,638 
1926 __________________ •• __ _____ ____ _________ 620, 052, 141 
1926 ____ • __ ._ .. _______ • _____ •• _____ • ________ • 673,366, R86 
1927 _____________________________ .. _________ 611,763,362 
1928 __________________ ... ____________________ 600,7",970 
1929 ________________________ • __ • __________ .__ &34, 988, 593 
1980 .. _ ... ___________________________________ 467, li26, 299 
1931 __________________ • _______ __ _ ___ ____ ___ _ 382, 088, 396 
1932_________________ ____ __ _______ __________ _ 309, 700, 812 
1933. _________________ 0_____ ___ __ ____ ___ _____ 833, 630. Ii33 
1934___________________ _______ _ __ ____ ____ ____ 359, 368. 022 
1935 .. _______________________________________ 872, 373, 122 
1938._______________ __ ___ _ _______ _________ _ 439, 087,903 
1937 ____________________ • ________ • _______ _ __ _ 446, 531, "9 
lQ38 _________________ • _____________________ • _ I M4. 630. 000 

71l4. 798 
619,604 
..... 93 
&93,647 
693,918 
622,100 .... '" .. t93. ,." 
400,213 
.... 3S0 
418, 703 
458,011 
.... 403 
477,314 
491,BM 

..... 000 

'79 
171 
'96 ". '9' 
"" "9 
'87 
'00 
It • 
'87 
'78 
'79 
'119 103 

(I) 

3.83 
3.116 
.. 9. 
3.90 
3." 
4.10 .. ,., .... 
U9 .. ., 
4.16 .... 
"'9 <.0' .... 
(~ 

6.51 
7." 
0.22 .. ,., .... 
0.76 

11.71 
,~ .. 
13.67 
13.640 
11.08 
11.66 
11.18 ,as. , .... 
(.) 

.... 
3.90 
3.86 
3.83 
3.66 
'.119 '.09 .... .... 
".31 
'.00 ,. '" 4." 4.41 .... 

(.) 

t Aa bltuminouslndU5try has been OD a 7-bour day sinoe April 1934" all ftgures bave been oonverted to 
equivalent 7-bour day • 

• PrellmInary • 
• Not available. 

• Authority: Bureau of Mlnea and Bitumlnoul Coal Dlvlalon. 

APRIL 20, 1940. 
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lm·.··----·---··-----·····--·----·.·.·····1 4$.087.9031 .10.962,0481 U137 ••• ___ •••••• ______ ••• ______________ ••••• «6. 631, 44.9 {13, 780, IHI6 

I Mined by hand, shot oJJ solld, and Dot apeo10ed • 
• Not avaUable. 

...... ~ .. ·I (.) 

AuthorUy: Otological Survey, Bareau or Mines and Bituminous Coal Division. 

APRIL 20, 1940. 

711. a I (.) ... ·1 (.) 
28, 125, 861 I 
31,760,8&1 7.1 8.41 62. 629, 7161 

(~ 

TABLE ll.-Growth 01 mechanicalloadinq in bitu.minous coal mine" by typu 0/ equipment, 1918-1987 

tAll tonnage flgoree In tbollllUlds of net toOlI 

Mechanical Loading by TJpoa of Equipment 

Mechaniclll Loading I Duckbills and SeU· Mobile Loadera Scrape" Pit-Car Loaders Under· loadlDg CODY8yOl'l 

Yeer ~und 
rod~ 
tiOD Per Cent PerOent PerCent PerCent PerCent of Under-Total 

~und Tons ot Total Ton, of Total 
TOOl 

of Total Tons oCTotsl 
Ton. To .... T ..... Too. Tons odu .. Loaded Loaded Lesdod Loaded tiOD - ------

una. ____________ • ____________ •..• __ .•. _ •. ..... 26 I .... • •• 1.852 87 •• 103 ... .. -----_ .. -----.---- • .., 1924. ___ .". ______________________________ M 

470,080 3,460 D.7 ..... .. .. 247 7.3 ---------- -----.---- • •. 1 1926 ______________________________________ 
1i03,182 ..... I.a ~23. 78.8 828 IU -------_.- ---------- ... ••• 1926_ •••• __ • ___ •• ~._. _____________________ ....... 11,253 ... 8,.38 71.4 1,492 13.3 ••• U 80' U 

p\'3j IU 
(1) 

Band·Loaded Face 
Conveyors 

PerCent 
To .. of Total 

TODS 
Losdod 

117 ••• 20. ••• 188 ... 
724 ••• 1921

1
• ____________________________________ 

499,385 ---21.-428- ----oMiT ---ii;7ij- -----54:0- ----i,-MS- ------7:2- ----i;200· -----Tlr ----..-iI7- -----iO:2- ----o;i02- ------is:i 1928 ______________________________________ 
480,956 

7.' 1 .... 
1921L _____________________________________ 

614,720 37,382 16, ZJ2 .... U 1.309 a.' 14,679 39.3 3,692 ••• 1930 ______________________________________ 
447,684 46,994 10.6 20,073 '2.7 1.637 ••• 1,628 ••• 19.116 ".7 t~ g •• 

1931 •• ~_ ••• _. _____ .• _ •• _._ •• _____ •• _._ •• _. 363, 167 47,662 13.1 19,407 .... 1,471 3.1 1,811 a .• 19,172 .. .. 12.0 1932_ ._ ••• _____ •• _ •• __________ •••• ________ ....... 35,817 laB I~'" 4.1.4. 1,132 a.' I .... , .. 12, 600 36.2 5,640 IU 1933. __________ •• __________ • __ • ___________ 
316, 360 37,820 laD 17,865 47.2 ... ••• I .... • •• 11,413 30.2 5,896 111.8 19U. _____ ._._. ___________ •• ______________ 
338,078 4t,0I33 12.2 20,750 80.1 I .... U 2,." '.0 11,089 28 .• ..... 16.7 19aa _____ • ______________ • ________ • __ • _____ 
.... '28 47,177 13. IS 24,875 62.a 1,118 a4 2,695 U 11,098 23.' 7,891 18.3 1936 __________ • ___________________________ 
410,1162 86.977 16.3 40,970 61.2 1.27lI I .• 3,". • •• 10,638 10.7 10,968 18.' 1937 _________ • __ • ___________ • ____________ • 
Ua, 781 83 .... .... "'.000 87.1 I .... I.' .. ... ... 8,200 ••• I~'" 17.2 

- -

I Data on mechan1ca11oadlng not available. 

Authority: Bureau of Mines and Bituminous Coal Division. 

APIIIL 20, 1940. 
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TABLE 12.-Growth 0' bituminous coal muhanicaUy cleaned, 1908-19S7 
(No ce.oVMS was made In 1911, 1~. 1~. 1925 and IM6] 

Bituminous coal cleaned by wet and pneumatic metboda a& mlnel Wuhed at 
Central Oran. P0reent of Plants Total Me--

Percent or 0_1ed cbanically National 
We. PneumatIc ProduotioD Year Methods Methods Tola! National by COD- Cleaned 

Production sum", 

l00«L. ____________ 9,251.9(8 .. _--------- 9, 251, M8 iI.7 --_._._-----11107 __ . ___________ 
11,269,618 -----_ ... _-- 11, a69, 518 ••• ------------HIOS. ___ • _________ 11,870,438 -_---_._-_ .. 11,870,438 .. " -_------_ ... 1909._._ • _________ 14,443, U7 ------------ 101,443. 147 '.8 ......... _--1910 ••• _. _________ 16,036,381 ------------ 16,036,387 8.8 -_._. __ .. _--

1912 •• _. _____ • ____ 17,638.572 --------_._- 17,638,672 a .• ._----------1913 ___________ ••• 22,009,691 ------------ :ta, 069, 691 <.6 , , ------------1914 ______________ 2O,~141 ------------ 20,264,141 '.8 
, , ------------1916 ______________ 20, 873, 7'11 ------------ 20,873, 771 '.7 
, , ------------1916 ______________ 

22,922,218 ------------ 22,922,218 .. " , , ------------1917 ______________ 
26, 483, 696 ------------ 26, 483, 696 ... , , ------------1918 ______________ 22.017,293 -----1r·· ~Oir a.8 , , ------------1919 ______________ 
16,884,062 • 3. 6 , , ------------19ao ______________ 
17,9*,289 • 3. 3 , , ------------1921 ______________ 
13,628, 724 J 3_4 , , ------------1923 ______________ 20,140,385 13_8 , , 

1927 ______________ 
21,119,441 3,850,584 3C. 770, 025 '.8 2, 922, 022 'IT, 892, 047 ---------i:i 

1928 ______________ 
21,188. 911 a,786,185 2t, 976, 096 6.0 a, 807, 943 28, 783,039 6.7 1929 ______________ 
26,427,971 6,843,979 33, 271, 950 " .. f, flZ1,11O 36, 799, 120 6 .• 1930 ______________ 
'ZT, 7940, MS 7,895,109 35,689,757 7." 3,109,862 38,799,619 .. a 1931. _____________ 
25,063,166 8,614.638 33,577,803 8.8 2,694,670 86.172,373 •. 6 1932 ______________ 
20,818, 609 6,539,090 71,357,599 B-8 2, 9'J), 770 30. 718,369 0.8 11133 ______________ ........ .,. 7,573, 839 "'066,'" 9.' 8,9111,782 34,658,211 10.4 1934 ______________ 
'11,655,730 8.297,984 36,853,714 10.0 a,912,846 39,~,5li9 11_1 1935 ______________ 
31,006,643 8.604,633 39,611,176 10.6 5,849,845 45,361,021 12.2 

1936 ______________ 42, 7V5,~ lO,500,9f8 63,386,477 12. :I ¥. 708,499 .~ .... ..,. 13.9 1937 J _____________ ------------ ------------ 57,000,000 13.8 ......... 66,000,00II '<.6 

1 Not avaUable. 
l,Pneumatic cleaning began in 1919 but DO statistics are available for 1919 to 1923. Tonnages iD those 

years were small but estlma.tes 1ft tnoluded in percentages of national production. 
I Preliminary. 

Authority: Geological Swvey, Bureau 01 MlnGs and BltumiDous Coal Dlv1s1oD. 

April 20, 1940. 
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TABLE 13.-Net income and' income ta.zea DJ thB bitumiftOU8 coal mining indwtry (J8' 

ahown btI income taz ret'UmB 

Nomber Nom ... 
Number Report- Report- Net Income IndusW. 

Year of Oom- ~N' NetInoome Deftclt Tax Pro8tor 
panies log Net et oClndustry L ... Income IDoo ... 

1917 ______ 
~ ... 1,149 85 S3)t.1IM, 196 -$845,678 $203,018, 518 $7D,961,M6 $132,056,883 

1918. __ • __ ..... 1,106 .28 UiO,09f,603 -1,247,971 148,846,633 65. 763,660 83,082.972 1019 ______ 
~ ... 817 .., T.I,:I02,062 -0,943,268 62, 2S0,61M 12, 934, 'l24 49,325,270 1920 ______ 
1,234 1,162 S, 261,025,514 -1,658,135 240,867,379 76, 223, 563 173,143,816 192L _____ 1,234 ... 73. 69,164.099 -80, 274., 905 28,889.194 10,559.444 18, 329, 760 1925. _____ '. "" ~065 '.585 40, 462, 955 -62, 826, 453 1-22,863,497 4,617,067 1-136,88O,5M 1918. _____ ..... 863 ..... 33,477,073 -67,985,403 1-24. 608, 330 3, 441,860 1-3'1,950,190 Im. _____ ..... ... 1,535 40,068.M4 -51,800,877 1-11,822,033 4.000,019 1-15,822,052 1930. _____ .. ,.. 78. 1,458 26,077,232 -67, l.a, 274 1-42, 071. 00 2,637,057 1-,",708,099 

1931. ••••• 2,207 58' 1,513 9,957,000 -67,703, 000 1-41,74.5,000 1,039,000 1-48, 78f, 000 
1932 •••••• 1,897 ... 1,576 6, 966, 000 -67, 123, 000 1-111.167,000 777.000 1-51,944,000 
1933 ••••.• 1,917 '96 1,466 7.243,000 -M,793,000 1-47, M9, 000 1,020,000 1-48,678,000 
U/34 ••• ___ 2, 071 000 t~ 23,634, 000 -31,218,000 1-7,584,000 3,308, 000 1-10,892,000 
U/3li •••••• 2,012 59. 19,566,000 -35, 142, 000 1-15,576,000 2,750,000 1-18, 328, 000 
1936 1 •• _ •• I,G08 ... ~ ... 19.901,000 -32,,,,,,000 1-12, 402,000 8,214,000 1-1&,616, 000 1937 1 _____ 1,863 ... 1, 27. ",390,000 -26,052, 000 1-7,662,000 3,3)8,000 '-10,810,000 

1 Deftoft • 
• The figures Cor 1938 and 1937 are Presentel'llD a Corm dlrectJy eomparable with previous years by Uclnd

Ing tram Det Income the dividends received OD stocks oC dome-stic corporau'oDS and Interest on government 
oblixatlons. and by adding to net Inoome the amount oC contributions or gifts. In this form the data more 
D881'1y refiec1. the inoome obta1D.ed Crom ooaJ,-minlng operations and are comparable with other years. 

NOTE.-Tha years included In the table are the only years Cor which 118parate figures for the bltumlnow
ooBllndnstry are available. The data for the years 1917 to 1921, inclUSive, are taken from tables prepared 
by Edward White, Head of the Statistical Division 01 the Income Tax Unit, for the we of the U. S. Coal 
Commillslon. The IJ.gures are based on the income-tax reports of all companJes making such reports tor aD 
five years. The anthracite figare,s for the year 1925 were furnished by the Assistant Secretary of the Tress
ury upon reqU8!t of the National Coal Assoelation; the bituminous tlgUres for the same year were obtained 
by lubtractlng the anthracl1.e figures from those of the two branches of the industry combined, as shown 
In the Statistics of Incomo of 1926. In 1928 the BUreau 01 Internal Revonue Drst pub1ished separate DKUI'es 
for the two branchu of the ooallndustry, and the data shown ror the years 1928 to 1037,lnclusJve, are taken 
from the yearly reports of the Burea.u entItled. "St&ttstlcs or Income.'· 

National Coal Association, February 20, 1940. 



17536 (JONCENTRATION OF ECONOMIC POWER 
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MOTIVlDS llEBtJLTING IN DISBMPLOYMENT 

All reasons Cor the wide and Cast spread of mechanization in the mines on one 
side, and technological means Cor reducing coal consumption on the other, may 
be reduced to one common motive: increase.d financial returns on operation. 
When rationalized, they may appear in a varie,ty oC garbs: One company claims 
that without conveyors they would be forced out of buBinese-that !A:nanCial 
returns must be increased to make it profitable; another corporation ita that 
unless they produce the required tonnage within a short season their total aDDual 
output will be too small to carry on-that is, speed of production within a busy 
season enhances financial returns. On the consumer's side, a manufacturer claims 
that unless he reduces coal consumption per unit of output in his plant he cannot 
meet competition. La.ndlord, hotel keeper, railroad manager-all clamor for 
reduced coal bills. Therefore, technicians of combustion, of insulation, of heat 
convection, of processing do tneir bidding by getting more B. t. u.'s from every 
pound of coal, and le88 tonnage is necessary. 

These financial incentives to mechanization affect the various members 01 the 
industry in special ways: 

1. The manufacturer of machinea and mine equipment, attempting to increase 
his volume of sales, not only advertises his product but, in order to expedite in
stallations, he is frequently willing to finance the buyer. By the time the first 
payment is made a number of coal miners are laid off as unnecessary. 

2. The coal operator reduced the cost of production per ton and reduces the 
payroll, but increases the fixed charges. As a result of $10,000 invested in 8 
mobile loader some 18 families lose a wage earner. Around 78.000 miners have 
lost their jobs to machines in this way within the last 15 years. 

3. The coal user welcomes technological means for reducing coal bills for nee.-. 
eaaary heat, ~wer, and light--for lowering the amount of coal necessary per unit 
of his output, be it eteel ingots, pulp and paper, sugar, caDDed goods, etc. Within 
the last 15 ,ears some 34,000 miners lost job. on account of .uch technological 
"perfection' • 

4. TM oil refinery and gatJ weU operators, on the other hand, in order to increase 
their financial returns, are quick to make alluring offers to reduce the consumers 
coal bill by selling him Cuel oil Or natural gas. These substitute luels eliminated 
at least 75,000 jobs in coal mines between 1923 Bnd 1938. 

Eaoh of these groups, by attaining their goal of increased financial returns, die
place men in the. coal mining industry, in rail transportation, in trucking, and in 
gas works. EaCh man thus di.po ...... d of job oontributes from $800 to $1,200 
a year to the business! In return, each of the 81,842 miners who were on relief 
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rolls in March 1935 received a pittance ranging at the present rate from $41.88 
in Weot South Central part of the United States to a maximum in Pennsylvania 
of $61. 77 for fuU-ti".. WP A work. 

And when disemployed minere as all other unemployed, c&Il no longer buy 
what they need, industry slows down and uses still less coal. So technolo~ical 
unemployment caused a net reduction of another 86,000 jobs in and around mmes. 
This is over and above the ~Ob8 lost because of increased productivity of miners 
and the shrinking OODsumptlon of coal. 

IICONOUY IN MECHANIZATION 

Mr. Perey Tetlow, formerly Chairman of the National Bituminous Coal Com,. 
missioD, said at the 36th Constitutional Convention of the United Mine Workers 
01 America: 

"On the technical side, the bituminous coal industry is making every effort to 
reduce costs by the spread of mechanization. ,.. • * In 1934 it was 12.2 per 
cent of the total production; in 1938, about 25 per cent. * * * Mechanie&l 
loading underground trend will continue upward. * * * The effect upon 
employment will be pronounced." 

From the figures for Illinois alone it is obvious that the reduction in costs, due 
to mechanization, is very substantial. Compared with hand loading, the produ(}o 
tion cost per ton of mechanica.lly loaded coal is 43.36 cents, or nearly 20 per cent, 
below the eost of hand loaded coal. In the eaee of strip mines the cost is 74.74 
cents, Or 34 per cent, below the cost of coal hand loaded. The estimate of a 
mobile loading machine manufactUrer places the saving at a more conservative 
figure of 41 cents per ton. 

The Engineering Department of the United Mine Workers of America made a 
special study of net savings on labor costs per ton in 9 Districts, allowing for 
explosives furnished by the company and for maintenance and depreciation of 
machinery. The results indicate a difference varying from a few cents to over 80 
cents per ton in the cost per ton of mechAnically loaded and hand loaded coal. 

Grouping the findings according to Districts the advantages are reduced by 
the inclusion of unprofitable installations. Differences among Districts vary 
from 7.26 cent. to 39.13 oents per ton. A comperison of the findings of the 
Engineering Department of the United Mine Workers and the reports of the 
National Bituminous Coal Commi89ion shows a very close aimil&rity: 
Difference in Labor Cost Der Ton in 9 District, Mechanically 

Loaded and Hand Loaded: ' 
United Mine Workers of America, Engineering Department_ ... 25. 47 cents~ 
National Bituminous Coal Commission 1 ____________________ 26. If) IC 

I Orude average for noarl:r ('01't8Spondlng areas. 

IICONOHIC SIGNIJ'ICANCII 

An inevitable consequence of these financial advantages is the displacement of 
men by machines. A typical oase is reported by a Personnel Director of a large 
coal operation: "We mine bituminous coal and employ 6,000 men. When we are 
fuUy mechanized we will have laid off about 1,000 men." This is a conservative 
estimate-one out of 6 men displaced. Generally for every 12 men OD a mobile 
loading machine crew about 18' men bocome unnecessary to produce the same 
tonnage in a given time. 

Now, consider that an average modem mobile loading machine costs $10,000. 
It means that for the oonstruction of the machine the labor of some 13,000 man
hours is necessary. And with this investment the labor of 18 miners is eliminated. 
If miners work 200 7-hour days, a total of 1,400 hours, per year, the eliminated 
mine labor amounts to 25,200 man-hours for every year of the life of the machine. 
This means that each year the mining, community is deprived of $16,000 in pay
roll beoause of one mobile loading machine. Suppose that the machine is not 
junked for 5 y...... This means that as a result of that $10,000 investment, the 
community lost $81,000 in purchasing powek'. In other words. business IO!leB net 
$70,000 of sales in the 5 years of operating that mobile loader and, in addition. 
pays taxes to support relief agencies. 

Obvioualy, 8uch an economio set-up in an industry producing a Lon--elastic 
commodity, 8uoh &8 ooal. the use of which cannot be expanded by "creating a 
desire" to bum more ooal than what will do the work, is Ilot sound and, in the 
long run, ruins not only the industry but the bU9iness of the community as a 
whole. 
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The recent report of the Bureau of Mines reviewing the catastrophe at Bartley J 

West Virgiuia, unequivocally said: "While hand loading methods may Dot be as 
efficient as the converors used in this mine, there is no doubt that hand loading 
would be safer .. .' Here. 88 in the point in question, a million dollara of 
property damage occurred in addition to the sacrifice of 91 lives for the Bake of a 
few pennies saved per ton of coal-illustrating the perversity of such economics. 

The lesson to be learned from this wanton destruction of human lives (which 
is going on slowly by mechanization and rapidly by explosions) is that the only 
BOUnd f'Unction DJ a machiM ia to reduce the hours of toil and Btrain inl1olved,' or t in 
ecoDomic terms, it is to improve the standard of living in the community through 
participation in the accrued benefits. 

Instead. the actual numerical shrinkage of employment in bituminous and 
anthracite mines according to the U. S. Bureau of Mines, mounted within 15 
years (1923-1937) to the staggering tot&! of 272,680 men, and by the end of 1938 
reached a still higher peak of 297,250 men. 

8HBINXA.GII 0:' DllMAND AND IIHPLOYMBNT 

The demand for coal in the United States grew rapidly until 1920. Since then 
it has gradually diminished on account of technological advances made in more 
efficient use of coal, and the use of other fuels instead of coal due to the develop
ment in petroleum and natural gas engineering. 

If we consider the consumption of coal per capita, we see that between 1870 
and 192o--that is, during the end of the machine age and early in the power age
the per capita consumption rose nearly sevenfold (685 per cent), but since then it 
declined 61.5 per cent by 1937, as is seen from the fol!owi,t!g table: 

TAB .... i.-Coal """",mpt"", p<r capita in th. U. S. A. 

Year: ToIII pn Capita Year--Continued. 2b .. "" Cop/to 1870 ______________________ 0.90 1920 ______________________ 6.17 
1880 ______________________ 1.49 1930 ______________________ ~36 
1890 _____________________ 2.50 1934 ______________________ 3.28 
1900 ______________________ 3.54 1937 ______________________ 3.82 
1910 ______________________ 5.43 

The actual tonnage of ooal produced reached a peak in 1923
' 

when 564,565,000 
tons of bituminous coal were mined by 704,793 men. Bnd the mining of 93,339,010 
tons of anthracite gave employment to another 157,743 men. By 1938 bitu
minous tonnage dropped 38.8 per cent (to 345,400,000 tons) and anthracite 
shrank by 39.8 per cent (to 46,099,027 tons). The drop in coal production and 
the increase in labor productivity between 1923 and 1937 made Uft1U'UB8ary the 
tooTk of 214,022 miners in the bituminous field and 58,558 miners in the anthracite 
field-a total drop of employment in 15 ye&rB of 272,680 men. By 1938 the lOBS 
of jobs in both fields reached 297,251 men, of which 235,790 men were laid off 
in bituminous fields and 61,461 men in Pennsylvania anthracite. 

It is significant that during these 15 years (between 1923 and 1937) while tbe 
output dropped only 20.8 per cent, employment shrank much faster, namely 
30.0 per cent. This fact illustrates that, as a Whole, the productivity of coal mine 
labor has rapidly increBBed, reaching the point where 4 men are doing the work of 5. 

In the Pennsylvania anthracite field tonnage production was reduced 39.8 per 
cent from 1923 to 1938, and employment went down 38.9 per cent. Yet the dally 
productivity of anthracite miners has increased 36.2 per cent despite shorter hours. 
This means that 5 men are now doing the work that required 7 men. in 1923. 

CAUSD 01' D18B1MP1.oYIIIINT 

Such are thel!':0" figures of the ravagea of disemployment in the coal industry. 
Let us now coD8lder in some detail the nature and extent of disemployment caused 
by technological changes affecting the coal industry. The chief of these are: 

a. Inoreased produotivity of labor' 
h. Improved technique of coal utrn.ation; 
o. Technological development of fuel oil and natural gas; 
d. General busin ... depression. 
To apportion preoisely the disemployment due to these four causes is not 

possible because of lack of exact data covering all oases. It is possible, however, 
to determine with sufficient accuracy the increaae in labor productivity and the~ 
fore the labor displacement by extended mechanization and changes in the manage-

J A IttU bJgbar production was recorded iD IH6 due to UCDptlonal OQDdltlODS and ezport. 



CONCElNTRATION OF ECONOMIC POWER 17539 
ment techniqu.. Th. bol .... c. of the displaced labor is due to the reduced tonnage 
resulting from the oombined effeot of the improved technique in combustion and 
utilization of power, by the technology of substitute fuels, and by diminished 
industrial and transport activities and more fruga.l use of coal for domestic 
heating during the depression. 'Of these three causes only the displacement 0/ 
employment by BUbatitutt fu.els can be calculated with some accuracy. The 
economy in coal utilization may be estimated with less accuracy because of the 
lack of data from all industries, and the shrinkage of employment due to eoonomic 
set-back is to be reckoned merely as the remaining balance. 

SECTION A. ENGINEERING ESTIMATE 01' DISEMPLOYMENT DUlD TO INCREASED 
PBODUCTnnTY 01' LABOB 

GROWTH 0'1' MECHANIZATION 

With the spread of loading machines in the mines since 1923, intensity of work 
and hourly productivity increased, although perhaps not at a uniform rate since, 
obviously, the first meehanica1 loaders were installed experimentaJly, and new 
skill and new management technique improved with use. The next period of 
meohanization had the advantage of experIence and loading machines were largely 
introduced in the most suitable mines. Later installations were made, however, 
not only in less suitable mines but occasionally in mines definitely not suitable for 
mechanical loading because of low or weak roof, impurities or bands in the seam, 
gassy condition, or other factors. Likewise the insta.llment payments, credit 
extended to operators by machine manufacturers, and high-pressure salesmanship 
resulted in slightly diminished advantages from loading machines installed in the 
more recent years. The growth of instaJ.lation of different loading devices is 
shown in the following table: 

TABLE 2.-Mechanicalloading equipment 

y"" MobUe 
Loaders 

All 
861f-Load Scrapers 1-----,-----,---
ConveyoIl 

IV36 ____ ~ ____________________ ._ 
lOO 
61 

M. L. OonveyOl"8 Hampers 

100 
' .. 100 

'oo 
100 
'85 

1937 1 __ -----------------------

... 
, 931 

20" 
241 ... 

1,170 
~053 ... 13 __ ~ ____________ • ________________ • __ • 

1938 1 _______________ • __ • _____ _ 
lQ.3Q 1 ______ • __ • _____________ ._ 

TGtaJ ID. 8 YtIBn-_____________ _ 

Grand total •• _________ • _______ { 

... 
1,808 

:111. 769 

". 
~"5 

2.11'19 

3,849 
13.732 

6 
26 

'Bale. I Allow In discard 10 3 years. 

Conourrently with the larger number of loading machines in use, the tonnage 
load.d mechanicolly has increased by leaps and bounds since 1923' as follows: 

TABLE a.-Tonnage mechanic4llllloadsd 

Year 
Peroantage Percentage 

Bituminous of Inuesse Antbraclte of Increase 
Toos from Pr&- Tona from Pre-

ceding Year ceding Year 

--------------------I---~ 1923 ______ • ____ ~ _____ •• _____ ._ •• _. ______ • ___ • _____ ._.___ 1,880, «XI 
19211. ____ • ____________________________ ._. ______ ._ •• _. __ • 37, 862. 000 
1930 _______________ ••• __ • ___________________ • _. _____ ___ _ 46. 98:4. 000 

~~::::::: :::: ::: :--:::-:-:::::: :::: --:: ::: --::::.-::: :-:-::: ,~: m: := 1933 ________ •• ___________ •• _____ •• _____ • _______ • ___ .____ 37,821 000 
19341 ______________ • ____ • _____ ••• __________ ._____________ 41,433, 000 
1933 ____ • ___________________ • ______________________ • __ •• 47,177,224 
1i311 •• ___ ._._ •• _____________________ ._ •• ___ ._. __ • __ • __ ._ 66,976,872 
1937 ______ •• __ • ____ ••• __ • ___ • ___________ •• _ •• __ • ______ . _ tI3, 600, 000 

:::::~~~i: 'l~~:~~- ::::::~ii.:; 
+1.3 4,384,780 -1. D 

-:H. 7 6, 433, 340 +23. D 
+2.1 t1, SS7, 267 +:1).7 
+9. 11 D, 284.. 486 +41. 5 

+13. D 9,279,057 -0. 11 
-+-42.0 10,827,MB +16.7 
+:H. 7 10, 683, 837 -1. 3 

• We are referring In this analysis to year 1923 8.'!1 a. base year for the foUoWlng reasons: (l) It was a. year 
or de8ection point on the curve betwoen the depnmlon of 1920 and prosperity In tbe later 20's: (2) It was & 
year of maxImum employment: (3) "Tbe year 11)23 witnessed the flrs.t wtdespre&d attention to a. machine 
wblob promJaeeeven IfGI'ter reslt1ta-the underground loader." (Coalln 1923. p. 588, V. S. Geological 
Survey). 
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It is also significant that durin~ the past 2 yea1'll (1938 and 1939), for which no 
final record of tonnage is yet available, the number of Dew machines Bold W8I 
greatly increaaed (75.6 percent). Therefore, it may be expeoted that the per
centage of mechanically loaded coal went up and employment correspondingly 
went down. 

Mechanically loaded tonnage in 1937 was 2.2 times greater than in 1929 in 
bituminous fields, and over 3 times greater in anthracjte. Such was the effeot 
of the depre8Bion years, in the effort of the operators to reduce pay rolls. 

DISEMPLOYMENT DUll TO INCREASED PRODUCTIVITY 01' LABOR 

The Engineering Department of the Unitect Mine Workers of America has 
carried on for nearly 3 years exhaustive studies of the effects of mechanization 
(specifically, of mechanical loading) in the Appalaohian Region. These studies 
were based on mine-to--mine examinations of oheckweigh sheets and pay slips in 
over 90 percent of the mechanized and partly mechanized mines at the time of the 
study. 

From these studies the productivity of loading crews, operating different types 
of equipment, was determined and compared with the productivity ot hand loading 
in the same mines or adjoining mines in the same seam of coal. Then, comparisons 
were made of the productivity of the entire personnel in both types of mines/ 
determining all-around productivity per man-day with and without the aid 0 
machines. Similarly, labor costa per ton were computed for both types of mining. 
Substantially, these field studies disclosed the following increaseB in the intensity 
of work and hourly (or daily) productivity of men in the loading crews: 

TABLE 4.-ProaUC/;";ly psr _".ohifl (in S04 mi" .. in Appalachian region by 
Iyp .. of wading) 

LoadlnroD HandLoadtng Haud Loading 
in Non-Mech- in Partly Mech· All Types or MobUe LoadJnc 
an1ted Mines anb:ed Mln-es CODveyon 

ToOl! per Man-8hfrt _____ . ______________ U, 7.43 .... 1& 28 
Index Number or Men Needed _________ 315 ... ,.,. 100 

Consequently the average output per man in Bnd around mines (not loading 
crew only) has also increased; but what is equally important and significant is 
the fact that, in the mines which are only partly mechanized, the hand-loading 
speed also increased &8 men spurred their production in the race with machines. 
Thus we notice that the daily output of hand-loaders in partly mechanized minM 
becomes 28 per cent higher than it is in the neighboring mines in the same Beam of 
coal where no mechanized loaders are used. 

A similar effect of mechanized portionB of work haa been observed even in 
clerical operation, for instance, in bookkeeping by hand in offices where part of 
the stslf did identical work with the aid of machines. 

TABLE 5.-Speeding up of manual work alongBide of lhe tlUJchanieed !Dork 

[lnsoraboe AnclltJ 

Year 

1028_. _______________ _ 
1929 __________ • ______ _ 
1930. ________________ • 
1931 ________ • ______ • __ 
1932 _________ ._. ___ • __ 

MaDuaI MechanIzed 
traDsactions transactions 
pot man-bour per man-hour 

('l 

1.08 
1.14 
1.08 

1.27 

.. 
Pl 

1.71 

, TnmlUJon 01 portion 01 clerka to mechanical work. 

y"", 

1033. __ • ___________ • __ 
1934 __ • _________ • ____ _ 
1935 _________________ _ 
1936 _________________ _ 

Manual Mecl1an11Gd 
trBn8actioDS t.ranaactiODJI 
per man-bour per man-bour 

1.31 
1." 1." 1." 

1.74 
1.86 
1.82 
1. ", 

In this case the entire foroe of 608 clerks did manual accounting untO 1931, 
with average transactions per man-hour of 1.09. In 1931 one group of clerks was 
provided with Illachines and their daily output increased to 1.78 as an averap 
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of 5 years. This result had a repercussion on the remainder of the clerks who 
were still without machines. and their average output per maoMhour for an average 
of 5 years went up to l.36t or 24.77 percent higher than it was before any ma
chines were used by the company. Professor T. North Whitehead (Harvard 
University, Cambridge, Massachusetts) reported similar results from experiments 
conducted among a group of factory operatives, in "Social Relationships in the 
Factory"-The Human Factor, Vat IX, No. 11, November 1935. 

From the studies of the Engineering Department of the United Mine Workers 
of America, some definite relationships between disemployment per loading device 
of each type were established as follows: 

TABLE 6.-Average loS8 DJ jobs per loading machine 
Mobile load.rs ___________________________________________________ _ 
Scrapera _________________________________________________________ _ 
Self-loading conveyors _____________________________________________ _ 
Pit car loaders and hand-loaded conveyOrB ___________________________ _ 

Mm 
18.9 
7.47 
0.50 
0. 48 

Similarly, for any ~ven relation in the use of thes~ devices the 1088 of employ
ment per 1,000 tons was computed: 

TABLE 6-A.-Al1erage loss oJ employment per 1,000 tons loaded by l1arious machine. 

Mm 
Mobile loaders ______________ , _____________________________________ O. 812 
Serapera __________________________________________________________ 0.529 
~lf-Ioading conveyors __ • __________________________________________ O. 566 
Plt car loaders and hand-loaded conveyors ____________________________ 0.465 

VVeightedaverage ___________________________________________ 0.693 

On the basis of these test data it appears that in 1936 we had labor displacement 
by types of loaders lIS follows: . 

TABLlD 7.-Lol8 of employment in bituminous coal mines 

Mobile loaders: 
Tonnage loaded. 40.969,625 tons. 
Number of men needed to load it by hand, 44,532 men. 
Actual employment, 11,252 men. 

Men displaced, 33,270. 
Conveyors (duokbills): 

Tonnage loaded, 3.240,411 tons. 
Number of men needed to load it by hand, 3,522 men. 
Actual employment, 1,688 men. 

Men displaced, 1,834. 
Scrapers: 

Tonnage loaded, 1,272,466 tons. 
Number of men needed to load. it by hand, 1,383 meD. 
Actual employment, 710 men. 

Men displaced, 673. 
Pit'car loaders and hand-loaded conveyors: 

Tonnage loaded, 21,494,370 tons. 
Number of men needed to load it by hand, 23,363 men. 
Actual employment, 14,060 men. 

Men displaced, 9,303. 
Total displaoement by loading machines in 1936: Mobile loaders. _____________________________________________ _ 

Self-loading oonveyors ________________________________________ _ 
Scrapers ____________ • ___________ • ___________________________ _ 
Pit car loaders and oonveyors ________ ~ ________________________ _ 

M •• 
33,270 

1,834 
673 

9,303 
Total _________________________________________ : ___________ 45,080 

Displacement of men on the basis of 1937 tonnage mechanically loaded would 
be about 56,163 men. This estimate does not include the strip mining responsible 
for large additional disemployment. . 
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_ STRIPPING 

Stripping operations are characterized by very high labor productivity, as 
shown in the table below: 

TABLE 8.-LOOO1 producl.ivity in .trip minu 

Bituminous Anthraclte 

Year 
Per MaD- Per MIlD- Per Man. Por Man-

Day Year Day Year 

1936. __________________________________________________ _ 
1937 __________________________________ . _____ ._. ________ _ 12.00 

14.08 
.... 
.. " 

To .. 
1,330 
1,'" 

On this basis, to produce the difference between 11,940,134 tons stripped in 
1923 and 32,074,557 tons stripped in 1937 (bituminous coal), would have required 
22,100 men working at the average underground rate of productioD, but actually 
only 2,548 men were required to produce this additional tonnage of stripping. 
Therefore, the loss of employment in bituminous coal was 19,552 men by 1937. 

DISEMPLOYMENT IN AJrfTHBACITBI 

Considering the loss of employment in the anthracite operations, we must note 
that the great increase in labor productivity (40.1 percent per man·hour, ·from 
1923 to 1937) has been nea.rly balanced by the reduction of working time. The 
number of working days per year was reduced 35.8 percent and the working hours 
were cut to 7 per day. In this way the technological displacement in the anthra-
cite deep mines was compensated by reduced workin~ time. 

In other words, to produce the tonnage of 1937 (51,856,433 tons) would have 
required the labor of 99,057 men with the productivity prevailing in 1923, but, 
with shorter time and greater labor productivity, the actual requirement was for 
99,085 miners. A small gain of 28 men-less than three hundredths of one 
percent. 

At the same time the expa.nded stripping operations in the anthracite field caused 
some disemployment. 

ANTHRACITE STRIPPING 

Tonnage stripping in open pits in Pennsylvania increased between 1923 and 
1937 by 3,675,395 tons (from 2,020,623 in 1923 ta 5,696,018 in 1937), With the 
labor productivity actu&lly existing in deep mining, the recovery of this tonnage 
would have required the employment of 7,040 miners. Actually, however, the 
stripping of 5,696,018 tons in 1937 Was done by 4,585 men. Thus the "labor 
saving" in anthracite strip mining Was equal to 2,455 men. 

TOTAL DISEMPLOYMENT IN ANTHBACITIII 

We can now combine the gain in deep mining and the loss due to stripping as 
reflected in computed disemployment of anthracite miners, 88 follows: 

TAllLI> 9.-Lo •• of .mploymem in <mthracil. 

~~E~~~~~===:::::::==:::::=:::==::::::=:=:::::::::::::: :: 
Ab. 

28 
2,455 

TatallaS8 __________ - ________________________________________ 2, 427 

TOTAL DIBBMPLOYMENT DUB TO MECHANIZATION' 

Cambining the disemplayment figures far the bituminaus coal fields, bBBe<i 
wholly on our field observations and study of mechanization with those com
puted for the Pennsylvania anthracite, we get a total of disemployment resulting 
from increased productivity of labor due to mechanization and such managerial 
methods as go with it, 88 follows: 
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TABLB 10.-Dioemp/oymonl due 10 mechani.ation, eIc. 

B~tum~oU8 d~p m~nes _______________ • ___________________________ _ 
BltumlDOUS strip mmes _________ ::. ___________________ • ____ • ______ • __ 

17543 

u.. 
56,163 
19,552 

To~ _____________________________________________________ '75,715 

Anthracite deep mines-gaiD ______________________________________ _ 
Anthracite strip mines-gain _______________ • ___ •• _______ • _________ _ 

Anthracite to~ ___________________________________________ _ 

28 
2,455 

2,427 
Grand to~ ________________________________________________ 78, 142 

• It is Important to note that this engineering computation compares with statistical calculations based OD. 
Bureau of M iD. data of Jabot produe-tivlty wUhin one quarter or one percent (76,905 and 75,716). 

INFLUlIINCB 01' MACHINES ON SEASONAL UNlt'MPLOYMIINT 

Several studies illustra.te the effect of the mechanical loaders on employment in 
slack seasons. Inasmuch as the installments and interest on the investment have 
to be paid even while idle men are off the payroll, the management seeks to use 
machinery more uniformly and layoff band-loading men. TbuB in our studies we 
have a reoord oomparing man-days worked by mechanical orews and hand and 
pick miners during high and low production months: 

T ABLB ll.-Effect 0' slack operation on characlor 0' emp/oymonl 

~:g~:i:~tro~_~:::::::::::::::::::::::::::::::::::::::::::::::::: 

Full 
Month 

1.200 
~830 

Slack 
Month 

300 
,,&70 

The above shows that while in dull seasons only 25 percent of hand miners are 
employed, nearly 91 percent of mechanized operations are still going on. 

ACTUAt. VB. BTA.TIBTICAt. MEN 

Because of uneven distribution of employment throughout a year, and more 
particularly because of the widespread practice of sharing the work among 
miners, the oomputed number of men are not necessarily wholly out of work. In 
other words, some of the 78,140 men are undoubtedly sharing some work with 
those regularly employed. As a result they work per week generally less than 
5 days. 

SECTION A-I. STATISTlCAt. BASIS J'OB ESTIMATlD OF DISlDMPLOYMJlNT 

SBORTCOMlNGS 01' STATISTICA.L DA.TA 

Obviously, statistical compilations can never be as reliable and as detailed as 
engineering estimates based on test data. Statistical errors may, however, 
sometimes cancel each other. 

To use the statistics of the Bureau of Mines for determination of displacement of 
miners by increased mechanization requires several adjustments. The Bureau 
itself admits that "until the American coal industry arranges to keep an accurate 
record of the man-days or man-hours of employment, all computations • • • • wiU 
remain subject to qualification." (Minerals Yearbook, 1939, p. 790.) 

Moreover, the Bureau of Mines statistical method does not recognize the 
principle of dimensionality and adds togethe~ manual production and mechanical 
produotion in its attempt to determine the "average" rate of productivity. 
Therefore, the Bureau of Mines had no knowledge of relative productivity of 
different types of mining equipment. Furthermore, part-time employment is 
not taken into account when an attempt is made to compute the total man
hours of work and base on it the labor produetivity. 

Therefore, in order to compute the displacement of tabor by mechanization we 
must not only accept admittedly incomplete records of the Bureau of Mines, but 



17544 CONCENTRATION OF ECONOMIC POWER 

also lump together: (1) psychological effect on the efficienoy of manual operations; 
(2) productivity of all types of mechanical loading confounded with productivity 
of hand miningj and (3) coIl8ider aU operations in and around mines &8 a whole. 
And after that we must correct year-by~year records for (a) variations in tonnage I' 
(b) variatioDs in number of days worked per year; (c) variations in number 0 
hours per day, and leave &8 an indeterminate factor all changes in management 
technique, in the use of explosives, personnel relations, etc., etc. 

TOTAL INCRlDASl!I 01' LABOB PRODUCTIVITY 

Statistics of the Bureau of Mines determine the productivity of labor by 
dividing the total tonnage output reported for the year by the average number of 
miners employed. This tonnage per man is then divided by the reported number 
of days (average) worked at the tipple, and this result is accepted 88 the rate of 
productivity per man~da.y in the mine. 

Even with so crude an approximation of labor productivity. its rise is definitely 
noticeable. In 1923 the Bureau of Mines (Geological Survey) made note of the 
appearance of the underground loading machine. Since then the portion of ton .. 
nage mechanically mined and loaded has steadily reflected. its influence on Bureau 
of Mines records. 

The productivity of mechanized mines influences the average productivity of 
all mines in the country, and the intensification of work is clearly seen from the 
rapid increase of productivity per man-hour. Since 1923 it has grown 88 follows: 

TABLB 12.-Ho'Urly productivity of mine labor 

OutPUt in TODl Percentage of increa88 
y", 

Bituminous Anthracite BltumJnow: AnthracUo 
Per Hour Par Day' 

uns __________________________________________________ _ 
IG29 ___________________________________________________ _ 
1930 ___________________________________________________ _ 
UU1 ___________________________________________________ _ 
1033 ___________________________________________________ _ 
UU3 ___________________________________________________ _ 
1934.. __________________________________________________ _ 
1935 ___________________________________________________ _ 
1938 ____________________________ . ______________________ _ 
1937 ___________________________________________________ _ 
lli138 J __________________________________________________ _ 

0 .... 
0.802 ..... ..... 
0.615 ..... 
0. ... 
0.64' 
0. ... 
0.872 
0. ... 

2.21 
U7 
U. 
U7 , ... 
UO 
U. 
~68 
2.'" 
2.71 
2.711 

0.0 0 .• 
+a. -1.8 
+<.. H8 
+t .• +7.2 -2., +7.:1 
-7.8 +U -+<>. , +10 
+7.7 +6.9 
H" +<.' 
H' -0. 7 
-16 -to. 7 

r----+-----r~~I~~~ ToW Increase _________________ • ________ •• _ _ _ _ __ __ __ _ ___ _ __ _ __ • __________ _ 
+18.01 + ..... 

I No reliable record othotml wor'lced in anthracite mines is available. 
• The data (or 1" are questionable. 

This increase of hourly productivity of a miner from 0.555 tons in 1923 to 0.666 
tons per man-hour for an average of the last 3 three years indicates the intensifi
cation of .labor by 20 percent--that is, 4 men do the work previously done by 5 
men. 

DECBB.A.8B 0)' WOBXlNG DAYS PER YEAH 

With such increase in productivity per man-hour the total output would 
increase in proporlion if the work time remained uDchanged. Since. howeverJ 

the demand for coal was declining While labor productivity was rising, the industry 
had two possible courses of action: either to dismiss a large number of men or to 
reduce working time. Actually, both courses were taken. By 1938, the bitumin
OU8 mines reduced the number of working day. per year to 73 percent, and anthra
cite mines to 76 percent, of the days worked in 1929. 

TABLE 13.-Reduction of VJ01'king day. per year in U. S. minu 

Year 

19Z3.." ~ _____ ~~_~ _________ • 
1929 _________ • ___________ _ 
1930 _________ • _. _________ _ 
1931 ___________ • _________ _ 
U132 _________ • ___________ _ 
1933 _____ ~. _________ • ____ _ 

BIt=!
.. os 

". 21. 
187 
.60 
.46 
•• 7 

Ye&< Bltumf· Anthracite 
IlO1lS 

.78 
'711 

'" '118 
160 

7111 
187 
.02 
.85 

1171 
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But the drop in tonnage was even greater than the reduction in the number 

of days worked. Thus 1938 bituminous tonnage was 64.5 percent of the 1929 
output, and 1938 anthracite tonnage was 70 percent of the 1929 output. This 
situation, together with the s~y increasing productivity of labof, led to 
wholesale dismissals of miners. 

REDUCTION 01' HOURS PER DAY 

To counteract this gradual starvation of miners through loss of jobs, the 
United Mine Workers of America secured a sborter workin~ day to provide 
work for more men. This reduction of working hours per week In the bituminous 
coal industry was as follows: 

TABLE 14.-Working hOUTS per week-Bitu.minous coal 

Year 

1913. _ • ____ •••••• ___ .• ___ _ 
1929. _________ • __________ _ 
1934. ____________________ _ 

y"", 

:~:: '-'----iixi: o· l~~:: :::::::::::::::::::: 40.0 82.6 1938. ____________________ _ 

35., 
85.1 
35.02 

72.6 
72.6 
72:3 

Stated differently, the average number of hours a miner worked in 1929 was 
1,774, and in 1938 the average was 1,120 hours-a reduction of 36.9 percent in 
annual time_ 

PRODUCTIVITY PBB HAN-YBAB 

Balancing in this manner the intensifica.tion of labor (per hour) against reduced 
working time (per year), we find that the reduction in working time was inad.e-
quate to balance the increased labor productivity, and the net annual produc
tivity per man rose between 1923 and 1937 by 13.1 percent in bituminous opera-
tions. In the anthracite field, however, the balance was apparently reached. 

TABLII IS.-Productivity per man. per year 

Bituminot15 Bituminous 
Anthracite Anthracite 

Year (Tons per Year (To"'':' 
TOIl5t:r Bours per Man-Year) To"'/.:' Bonrspor MaD.- ear) 

Man- "'" clay Man- car day 

1021l. _____ •• __ 80' 8.00 .. , J93ft. ______ ._ .Ol 7.02 .... , 
1932 __ • _______ ,.. 8.10 '" 

1937. _________ 1106 7_01 522 lU3l. _________ ,.. 
7. '" 473 1938_. ________ 

' 736 .. _-----.--- '.,. 
I EstImate. 

This indicates a net annual incfCase in bituminous coal output per miner 
under the existing conditions of 13.1 percent. 

COMPUTJ:D DISEMPLOYMENT--BITUMINOUS 

Consequently, leaving for the time being out of consideration the effect of 
technology on coal demand, we see that the disemployment of miners due ex
clusively to changed method of production is 13.1 percent. In total numbers this 
represents a lOBS of jobs for 67,300 men between 1923 and 1937. 

ADJUSTMENT POR TIME AND LABOR IN~ENSITY 

A more dependable method of determining the displacement of miners by 
means of their increased productivity would be to adjust the Bureau of Mines 
records to uniform 7-bour day and to the uniform number of days, and then to 
compute the labor requirements and actual employment in order to detrmine 
the number of jobs perma.nently eliminated by the recorded intensification of 
labor. 

Thus, if in 1923 men worked 7 hours per day and 179 days with the same 
productivity as they worked in 1938, then the man-year production would have 
been 820.7 tons. Again, if in 1938 labor productivity was 88 low as it W8B in . 
1923, the productivity per man-year would have been only 621.6 tons. 

124491-tl-pt. 30--86 
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Therefore, under old efliciencies, to produce 345,400,000 tons would have 1'&0 
quired per year 555,305 men 88 -against the actual employment of 469,000 men, 
representing the disemployment in 1938 of 86,305 men. 

By the same method of calculation we find that disemployment due to increased 
labor productivity has cha.nged 88 follows: 

tg~~I===================================:::::::::::: ~::gg:m~n 1938 ___________ , ____________________________________ 86,305 " 

I YeareomparabJe with the fleld sl;Udyofthe BnglneerlnR' Department, UDlted Mine Worken of Amenoa, 
to determine tabor productlvity by types of mach1Iles ana.m.lDing. 

TOTAL DISPLACEMENT 0:1' LABOR DUll TO INCKEASED LABOB PRODl1CTIVITY 

Recapitulating now the results of our field tests and the Bureau of Mines at ... 
tistics, we can state with reasonable accuracy the extent of destroyed opportunities 
for employment due to increased productivity of labor modified by reduced 
working time. 

TABLE 16.-Di8employ'IMnt due to increased labor producUoity toith mechanical and 
managerial d.v.lop~1geIJ-.19S7 

Class of Labor 
Nttmberof 
lobs EUml· 

nated 

Computed OD 
BBSis of Bur. 
of Mlnes data 

Bltuminom: Deep mines___ _ _____ __ ________ ___________________________________ ___ ti6.1e3 

Stripping ____ -- -- --- --- -- --- --- -- -- -- ---- --- --- ---- --- --- -- --- --- - - --1-----i·,,9,,' "",'i-I Total_ ••••• _____ 0 ________ .___ __ __ _ _ ____ _ _ _ _ __ _ _ _____ _ __ ___ _ __ ___ _ __ 76, 716 
Anthracite: Deep mines __________________________ • _________________ ._ ___ _____ _ __ +28 

StrlpplDg ___________________________________ • ____________ -------.-.--I---"~'_i ... ~ 
Tot.I... •• _ ••••• _ ••••••• _ •.•••••••• _ •••••.•••••. _ ••••.•••..•.•••••• I===;;i~"'i.,,¥.=1 

. Grand Total_. __ nnn_n_n ___ u _____ n__________________________ 78, 16 

76,9015 

.. ." 
",332 

Inasmuch as total shrinkage of employment, 1923-1937, was 272,680 men 
(214,022 in bituminous and 58,658 in anthracite), of which the disemployment 
due to mechanization, managerial technique, and general increase of labor 
productivity was 78,142 men, the loss of employment by the balance of 194,538 
miners is to be accounted for as the result of (1) increased efficiency of combus-
tion, (2) technological progress in the use of 8uhsti tute fuels, and (3) general 
business depression. 

SECTION ·B. 'TECHNIQUE 011' COAL UTILIZATION 

J'11EL INDIOl!lS 

The technological progress has affected the demand for coal as the efficiency of 
combustion has been gradually increasing through more scientific combustion 
control, automatic stokers, pulverized coal burners, and the use of pre-heaters and 
economizers in boiler-room practice, and the perfected design of steam turbines, 
locomotives, kilns and other fower- and heat-utilizing equ~ment_ 

The most accurate index 0 this progress is to be found m the records of the 
Electrio Utilities Control Stations (Federal Power Commission and Edison 
Institute). Thus the generation of one kilowatt hour of electric energy requires 
less and less coal, as can be learned from the following table: 

TABLJIJ 17.-Coal consumption per kilowatt hour 
ELEOTRIC CENTRAL STATIONS 

Year 
Pounds 
per kw. 

hr. 

a .. 
S.47 
a •• .... 
1 .• 7 

y"" 

193t_~ ______________________ ~~ ________ _ 
1936 __ •• ___________________________ • __ _ 
1937 _____ e. _____ . _____________________ _ 
1938. ___________ • __ e. ______ •• _____ • ___ _ 

Pounds 
per kw. 

hr. 

.." '.44 .... 
U. 
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This record indicates a reduction of coal consumption since 1923 to 1937 of 40.4 

percent per kilowatt hour. 
A similar reduction of ooal consumption per unit of output was recorded in 

transportation (R. R., Class I). There ooal consumption per thousand ton-miles 
of freight dropped as follows: . 

Year 

1920 •• ____ •• ___ • _________ _ 
1923. ____________________ • 
1'1'29. ________________ • ___ •• -..... -----------------

TABLE IS.-Coal ooMumption 

ParM. 
Ton-MD. 

Freight 
Pounds 

174 
'5() 
125 
121 

Fer PasseD· 
.... Car

Mile 

18.8 1934. __________________ • __ 
18.1 193fl. ____________________ _ 
It. 8 1937 _____________________ _ 
1&.2 1938... _____________ • _____ _ 

Per M. 
Ton-MUes 

Fnlght 
Pounds 

122 

PerPassen
pr Oar

MU, 

15.2 119 __ .'. ______ _ 

117 
110 

This record indicates a reduction of coal consumption in 15 years (1923-1937) 
by 22.0 percent in freight service and at least 14.3 percent in passenger service. 

In the study of engineering progress in the cement industry (which is especially 
significant because one-third of the total labor needed to produce cement is the 
la.bor of coal miners), we notice the extended use of Lepol Kilns and numerous 
other innovations which out the cons~):n of coal by about 2 tons per thousand 
barrels produced. In terms of labor . mation this fuel efficiency appears as 
follows: 

T ABLJI 19.-Decreaae in coal-mine labor due to increaaed fuel ejficien.cy in cement 
plant., 19B7-86 

P ........ 
11127 .936 age 0/ 

n ....... 

Average number ofman·houn oonswned iD ooal per 1,000 barrela of 
cement--ooal mloee and raUroada ••••••••••••••••••••••••••••••••• 257.7 199.8 ~~ Mine labor per 1,000 barrels 01 cement ••••••••••••••••• _________ • ___ ~9.0 200.0 

In other industries, notably steel and iron, paper and pulp, food products, etc., 
a considerable fuel economy has likewise been attained in the last decade or two. 
Thus, in blast furnace practice fuel consumption dropped from 3.325 pounds per 
ton of pig in 1923 to 2,838 pounds in 1935, or 14.6 percent reduction. 

Likewise, domestic heating has been made more efficient, partly through the 
use of stokers, automatio controls, and improved heating equipment, and partly 
to better insulation of houses. 

To compute the actual number of miners displaced by this advanced teohnology 
is not simple because some industries (public utilities) continue to grow, and what 
is lost due to efficiency is gained due to increased business. Other industries 
(railroad) are shrinking, and increased efficiency is appliCAble to a smaller pro
portion of fuel demand. In other words, while theoretically theJ'0tentialloss of 
employment in producing coal for the eleotric public utilities woul have been over 
30,000 people, the inOl'e&8ed business of public utilities reemployed almost a.ll 
thoee dlBplaced by higher elIiciency, and the resulting net IOBB of employment [is 
but 8,000 men. 

On the other hand, the total decrease in coal consumption depends not only upon 
the efficiency of coal utilization but also upon the tonnage used in each industry. 

The average consumption of bituminous coal between 1919 and 1935 was 
distributed as follows: 

Eleotric power statiODB _____________ " __________________________ _ 
Railroad., Class L __________________________________________ _ 
Iron blast furnaces ___________________________________________ _ 
Cement plants ______________________________________________ _ 

8.4% 
23.4% 
10.1~ 
1.6% 

43. 6% 
It is somewhat hazardous to compute the toW effect upon I ... than a 50% 

eample, but revising the figures in the light of 1937 technical reports and coal 
consumption, and then translating the tonnage of ooal saved into man-years of 
eliminated work, we get a :reasonable approximatioD~ 
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LOSS OF EMPLOYMENT DUE TO HIGHER EJ'P[CIENCY OJ' COA:r.. UTILIZATION 

Such an adjusted estimate of jobs lost due to increased efficiency in the uti..liza.. 
tiOD of heat, light, Bnd power appears to be: 

TABLII20.-Lo8' oJ employment due to increased efficiency in uses o/ooal 
Electric utilities ______________________________________________ 7,870 men 
Steam railroads ______________________________________________ 5 895 u 
Manufacturing and domestic USeB ______________________________ 20: 195 

TotaL ________________________________________________ 33, 960 men 

SECTION C. TECHNOLOGICAL DISEMPLOYMENT DUB TO SUBSTITUTE FUELS 

GBNERAL DEVELOPMENTS 

The last score of years witnessed a rapid advance in technique of recovery of 
petroleum and natural gas. Coupled with the progress in the field, there was 
notable expa.nsion and change in the technique of refining and the transportation 
of gas and oil by pipe lines. Widespread motor vehicle iransportation caused an 
increased demand for gasolinej hence the by-product of the refineriee--fuel oil 
and Diesel oil-appeared on the market in great quantities. The price W88 
juggled so that the main portion of production oast was borne by the consumers of 
gasoJine, who in this way subsidized fuel oil and made it a competitor of ooal. 
Furthermore, the development of the Diesel engine and its '\\idespread adaptation 
to transportation, municipal and public works had its effec~. While in 1929 only 
430,000 horse power of Diesel engines were sold, the sale of Diesels in 1939 ex~ 
ceeded 2,144,000 horse power, making total installations by 1940 of 15,265,000 
horse power using heavy oil, partly instead of gasoline but largely replacing coal. 

Similarly, natural gas, through long transport pipes, reached remote parts of 
the country and, with the aid of technical improvements in pumping stations, 
automatic heaters, metallurgical processes, etc., became 8. competitor of coal and 
m!l-nufactured gas. 

DISPLACEMENT OJ" COAL BY OTHBR BNlIIRGY 80uacZB 

N atiop.al consumptioD' of coal has steadHy declined after it passed the peak in 
1920, but the total consumption of all fuels and water power is still increaaing: 

TABL .. 21.-Energy consumption in U. S. A. 

tIn trillions of B. i. u.] 

Year TrWlons B. t. U. par Year B.t.u. capita 

18011-1000. _____ ._. ______ 11,600 88 .• 1034. _____________ . _______ 
1921~192IL ___ ._._._. __ . ___ 21,308 192.0 

19ati __ • ______ • ____________ 
1932 ___________ . __ . ______ ._ 

18, .22 144.2 1936. __ ._. _________ • __ • ___ 
1933 ________________ . ______ 

19,317 , .... 1937 ______________________ 

TrIllions B. t. u. per 
B.t.n. capita 

2),431 lOLl 
211,615 169.5 
",367 189.7 
26,'" 199.0 

As we have nearly reached the index of physical production of 1929 we have 
increased the per capita energy consumption, and the total quantit.y of fuels used 
is 21 per cent higher iD. 1937 than it was in 1923, while the total coal consumption 
within the same period dropped 24 per cent. 

rNCRlIlASB IN FUEL OIL U811 

In 1923 we consumed 261,388,000 barrels of fuel oil; in 1937 our consumption 
was: 

Gas oil and distillate fuels ____________ . __________ 116,841,000 barrels 
Fuel oil (residuall ______________________________ 315,514,000 " 

Thus the increase in the use of fuel oil alone was 64,126,000 barrels, which is 
equivalent (1 ton of bituminous 00&1=4.37 barrels) to 14,674,140 tons of coal. 
To mine this quantity at the rate prevailing in 1937 would have required the work 
of 16,000 miner •. 
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INCBBASII IN NATURAL GAB 'USE 

The growth of natural gas uses in industry and in homes was likewise rapid, and 
even more disastrous to the coal industry. Since 1923 the uses of natural gas 
have increased as follows: . 

C'lauo/&mct 
Domestic cOnsumptiOD ______________________ _ 
IndustriaI _________________________________ _ 

[""' .... 
211,016,000,000 QU. ft. 
319,635,000,000 u 

530,651,000,000 
This quantity is equivalent (1 ton of Qoa1=24,372 QU. ft. of gas) to 21,772,977 

tons of bituminous coal. This tonnage, if needed, would have provided employ
ment to BS,900 men in the coal mines. 

INCREASII IN BYDRO-ELIICTRIC POWER 

In addition to the use of these substitute fuels made possible by the advance in 
fuel technology and power engineering, the capacity of power dams, hydro
turbine@J and hydro-electric plants increased rapidly. The hypothetical displac~ 
ment of miners by the hydro-electric power is shown in the following ta.ble: 

TABLE 22.-Hydr(l-electric output and equivalent displacement. 

Hydro-Electric 
Output 1,000 

kw. hrs. 

Equivalent EqnJvalent 
Year Tons or Require-

Coal I ment of 
Miners • 

192(L ••••• _ ••••••• _____ •••• _ •• _ .••• ___ •..... _ .•...... __ ._._. ____ _ 
1926 .••••..• _ •••••••• ____ ••.•••••...•. _ ...• _ •. _ ...•. _ ••• _. ___ •• __ 
193(L_ .•• _._ •• _ •• _______ • __ ••••• _ •• _ •••• __ ._ ••.•.• ,., •••• _. ____ • 
1935 •• ___ ._ •. ____ . ____ ••• __ ._ ••• _. __ • __ ._ •• __ •• ____ • __ ._._ ••. ___ _ 
1937 •..• __ ._. ___ ._. ___ • __ ...• __ ._ ••• ___ •••• __ ._._. ____ ._._ •••• '" 

• EIDclency oteacb given year. 
I Productivity per man-year for given year. 

15, 278,872 
21,494, 119 
30. 941,508 
38,381,384 
{S, 702, 000 

... 91. } ...... 
26.063 
28,018 
31,(65 

POTENTIAL IlUPLOYMlDNT IN LIEU 01' SUBSTITUTII FUlDLS 

"'890 
28,440 
34.800 
34,&10 

In this manner we can visualize fairly well 'the employment necessary to pro-
duce ooal which was replaced by substitute fuels. 

TABLII 23.-Lo .. oJ employment due 10 IJUbBliluleJueu 
Fuel oil equivalent to_ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ __ __ __ __ __ __ _ _ 16,100 men 
Natural gas fj __________________ • ______________ 23,900· " 
Bydro-eleotrio power H _______________________________ 34,540 'U 

Total _____________________________________________ 74,540 men 

SUMMARY 01' TBCBNOLOGICAL DISIIUPLOYMENT 

While the items reviewed above are not strictly additive, they indicate the 
relative role each type of technological displacement of labor plays. 

TABLB 24.-RecGPitulation 
LOSS OF EMPLOYMENT BY OAUSES 

A. Increased labor produotlvlty (including mechanization. etc.) __ ,_. __ • ____ • _______ _ 
B. Increased efficiency ot utU1r.atlon. __ •• ~_. _______ ._ •• _ •.•. ___ .• ________ • __ • ___ • ___ _ 
O. Tecbnoloay of subatltut.e luals. ___ ••• _______ • ______________ • __ ._. __ • __ • __ • _______ • 

Total_._ •.••.•. _ ••• __ ••• _. __ •.. _ •••. ____ ._. __ ._ •. _ •. _._. _____ •• _______________ _ 
D. 8br1nkace of market. _ • _. _. ____ •••• __ • __ • _. ____ • __ ••• __ • _. ____________________ a __ 

M .. 

78, 140 
as, '5O 
7 ..... 

1 ....... ...... ---

Percent-... 
28.7 
12.' 
27." .... 
81.tI ---Actual ahrlnkaae or employment (1981) •• _._. __ • ___ •• _________________ ._________ 272, 1180 100. 0 
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TABLE 24.:-Recapilulation-Continued 
OROWTH OF MECHANIZATION AND DlBEMPLOYMENT 

BrrOHINOUs COAL 

Peroent- Production Per MaD 
TOD~Pro- Total Em- age Un-

ducod ployed employed 

Pormat-
age M .. 
chRnt· 

to OIVI/'D Per Year Per Day Per Hour alz.. Year Lo. 
19'23. __________________ • 

564, &66.. 000 !Of, 793 
1920 ____________________ 

534,989-,000 "'~ ... 1930 ____________________ 
467,636.,000 {93, m2 1931.. ____________ •• ____ 
382, 089, 000 460,213 1932. ___________________ 
309,710,000 ....... 1933. ___________________ 
333, 6.11, 000 418, 703 1934. ___________________ 
359,36&000 458,011 193:).. __________________ 
872, 373, 000 ....... 1936. ______ • ___ ••• ______ 439, 000, 000 477,204 1937 ••• ___ ••• ___________ '"7,047,000 490,771 1938 ' __________________ • 34&. 400, 000 .... 000 1939 _____________ ._. ____ ---------------- -----------. 

I A venw:e day worked In 1923, 8.06 boUl'll. 
:t National Bituminous Coal COm.miJsiOD. O. H. WeIla. 
• Est1ma~ Bureau of Mines. 

0.0 SOl 1 "'7 0. ... 

".1 1 .... .... .BO' .... ... 6." .63' .... .., '.30 ... , 
73.' 762 .... .... .... ID ~78 .... .... 785 ~ .. .... .... ... .. '" .... 
417.7 ... .... .... .... ." ~72 .672 .... ,,.. 

~ .. .... 
."--------

CBANOB 19ZiJ-1937/1938 

1113'1 

p""", "' .. ... . .... 
+13.7 
+U 

+2Ll 

GROWTH OF MECHANIZATION AND DIBEMpLOYMENT 

PBNNSYI.VANL&. ANTmw:Ju 

Percent- Produotlon Per Mao 
TODDa.ga Pro- Total Em- age Un-

Year du,,", ployed emf/0yed to I_ Per Year Per Day Per Hour Year 

U~23. _______________ • __ " 193,339,010 157.743 0.0 ... Ul o.m 1929 _______________ M ____ 66. 918, 031 131,1501 U .. , .. 17 ----------1930 ____________ • ___ • __ • 61,960,147 160,80& ... ... 2.21 ..--.. _---1931.. ____________ •• __ ._ 69,646. 652 139,431 13.1 ... .... -----_.---11132 _______________ ' ____ 
49,856. 221 121,248 ".1 .11 U. ----.-_._-19:13. _______ • ___ ._. _____ 49, Ml • ..:wt 104,'" BO.7 .,. .... ----------193C. __ .0 ___ . __ . ________ 37.168, 2Gl 109,0:;0 44., ... .... ----------1935. ______________ • ____ 
~1M,78S lOa- 269 62.' "'. .... ----------1936 ____________________ 
M,li7l),&'i3 102,081 .U ... a", -----:iii-19a7 ____________________ 
lil, 8058, 433 ...... ..., '22 0.,. 

1938 .. ____ • _. _________ ._ ~ogg,02'1 ...... .... '78 .. '" .... 1939 ______________ • _. ___ .------------_.- ------------ -.-------- ---------- ---------- ----------
l Ne&: tons. 

OIUNOB Im-I987/1938 

1113'1 

"""'" -.U 
-87.2 
-29.li 
-11.8 
+215.3 
+ ..... 

'0.3 
12.1 
7.' 10.' 

13.1 ,2., 
12.0 ,2. , 
13.' 
18.8 , ... .. .. 
... 0 

19 •• ' 

p",,", -.... 
-33.3 
-(().3 

6.1 ... 
lB.0 

P«ceDt-... -oh"",· 

~ad 

--~----i.-i 

7.' 
7.' 

10.' I.., 
16.0 
17.8 
19.8 .... ..... 

----------

1038 

"""'" -.... -.... -.... 
-19.1 
+6 •. ' ....... 
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TECHNOLOGICAL CHANGES IN BITUMINOUS COAL MINING AND TB:mIJ~ SOCIAL
ECONOMIC CONSEQUBNCES 

By Walter M. PoIakov, Director; Engineering Dept., United Mine Workers of 
America 

The coal industry has been technologically backward from itB beginning in 
1720 until the end of the last century. 

The first issue on machine mining arose in 1901 when, at the 12th Annual 
Convention of the United Mine Workers of America, it was pointed out that 
12,000,000 tons more of bituminous coaJ were produced by the cutting machine 
in 1899 than in 1898. During that Convention the contention of the miners was 
stated for the first time that "If machine mining .is to be the system through 
which coal is to be produced. in the future and if the cost of production is thereby 
lessened, labor is entitJed. to and should reoeive a reasonable portion of the financial 
advantages". 

To understand the revolutionary changes brought about by the mechaniza
tion of mining it m&y be advantageous to visualize the labor process in coal 
mining. Coal deposits are generally deep underground. To reach the seam of 
coal it is necessary to sink. a shaft to the level of the coal deposit or make an enby 
into the outcropping sea.m as a drift or slope from the surface. Then a tunnel 
is dug (called an entry) from which tunnels (called rooms) branch off, from which 
coal is removed to the main tunnal and then to the surface. 

In the manual operation the miner using a pick undercuts the layer of coal (an 
operation called. jjkerfiog"); then drills holes with a breast auger, places explo
sives into these holes, and blasts the "face". The fallen, broken coal is then 
loaded. with shovels into C&1'S. These cars are pushed by men to the main haul
age way from which they &re taken out by mules or horses to the surface, or to 
the b .. e of the shaft and then hoisted to the surface. 

Obviously, working underground, the first requirement is fresh air to breathe. 
In former days it was furnished from the main entry by creating a draft by means 
of an air shaft at the end of the mine, on top of which fire was built to create a 
sort of chimney draft effect. With deeper mines and longer tunnels it became 
necessa.ry to force the air to men underground by means of fans. Both fans 
and hoists were driven by a steam engine OD the surface 88 the presence of explo
sive gas and coal dust inside the mine precluded the use of boilers and steam 
locomotives inside the mine. 

When the first attempts at mechanization underground were made, electricity 
was not yet available. So the early machines, few in number, were driven by 
compressed air. But when electricity ceased to be only a source of illumination 
and means were discovered to generate electric power, the mecba.nization of 
mines became feasible to a greater extent. 

The first step in mechanization was made when coal cutting machines were 
introduced to displace hand kerfing. By 1930, 81 percent of coal mined. und ..... 
ground was already cut by machines, and in 1936 the percentage was 84.8. 

It is noteworthy that in non~union areas a much larger percentage of coal 
waa mined by rick than in unionized areas (Central Competitive Field) where 
most of the coa was mined by maohine. 

Thus the 1923 record shows: 
Piel Mlnrd Per-

Non~Union Area: untage.o Total 
Northwest Maryland __ c____ _ _ _ _ _ _ __ _ __ _ ___ __ _ ___ _ ______ _ ____ __ _ 83. 5 
Northwest Colorado_ _ _ ___ __ _ _ __ _ __ _ _ __ _ _ _ _ _ ____ _ ___ _ __ _ _ __ __ _ _ 48. 2 
Tennessee __________________________________________ . _ _ __ __ __ _ 31. 6 
West Virginia_ _ __ __ __ __ __ __ ___ _ _ _ _ __ __ _ _ __ __ ____ _ _ __ __ _ _ ______ 20. 0 
Fayette and WOBtmoreland Co., Pa ______________________________ So. 0 

Union Area: 

~~o~::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~ ~ Indiona______________________________________________________ ~3 

Pennsylvania__ _ _____ __ __ ____ ____ __ __ ______ _ _ ___ ___ __ _______ _ _ 33. 1 

This pieced upon union miners the first brunt of the displacement of men by 
maohines. 

As a result of this first etege of mechenization, employment in the West declined 
by 25 per cent between 1923 and 1929, while total tonnage was only 4 per cent 
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lower, and iu the Southern Appalachian Region 44,500 tons more coal were 
produced in 1929 than in 1923 with 25,500 fewer workers. 

Mass disemployment was aggravated by the receding 'coal market in 1923 
when 1,745 mines were shut down and BOme 85,000 men were squeezed out of 
employment. 

As the use of coal cutting machines became generaJ., the electrification ot mines 
revolutionized also the haulage method. Mules were practically displaced by 
1924, when 3,585 mines producing 88 per cent of the total tonnage used locomo~ 
tives. This change displaced mule drivers, stable men and others by a few motor
men. 

Mechanical loading devices, while known and experimented with for Bome 
time, did not play any important part until about 1923. In that year President 
John L. Lewis of the United Mine Workers of America. called a conference of 
union lea.ders to discUB8 load~rs and conveyors and to work out a set of principles 
with reference to them. This awoke the statisticians of the Bureau of Mines, 
,who made the first reference to this type of mechanical loading in the report on 
coal for 1923. 

The decision reached at the conference called by Mr. Lewis ruled: "That it be 
the understanding in this matter that in districts where coal loading machines 
arc in operation, the Mine Workers will insist upon the appointment of a joint 
commission in their respective districts to determine exactly what the machine 
will do, and that all data on the subject secured in the r~pective districts through 
the negotiations of commissions, be submitted to the International Union and 
that in all districts where it is necessary to make arrangements governing the 
operations of these machines ..• and that the respective districts shall 
adopt such day wage scale for temporary purposes as they may deem necessary to 
protect their membership.1J 1 . 

In the interim the widespread introduction of loading machines displacing the 
most numerous group of mine labor, the loaders became so threatening to em
ployment that in the 1937 Appalachian Wage Agreement & special clause was 
included calling for a Joint Committee on Mechanized Mining, whose duty it 
shall bc to study "the problems arising from mechanization of bituminous coal 
production by the use of conveyors and mobile loading machines for the area 
cbvered by the Appalachian Joint Wage Agreement, including the problem of 
displacement of employees." 

Despite this contractual agreement, the operators consistently refused for over 
two years to cooperate in such a joint study and even refused, with only two ex
ceptions, to have union representatives obtain data from their mines. 

At that time the only official study in existence was that of the Bureau of 
Labor Statistics, "Employment in Relation to Mechanization in the Bituminous 
Coal Industry" (Monthly Labor Review, Vol. 36, December 1933, p. 264). At 
that time some mines in Illinois, Pennsylvania, &Dd Wyoming already had 
mechanicalload.ers and conveyors in use. 

These mines produced about 5,650,000 tons of coal in 1931 and employed 
some 4,000 miners. Some of these mines were selected for the study which 
disclosed that mechanical loading increased the average output per man per da.y 
by 46.8 per cent for all mines in the S&IIlple (partly and fully mechanized). 

The fully mechanized mines alone showed the increase in productivity of 65.7 
per cent. 

Such a reduction of labor force by displacement of two out of every three men 
was indeed serious, but at that time (J 931) the mechanical loading of all bitunimous 
coal mined extended only over 18.1 per cent of the total tonnage. 

Since then the steadily and rapidly increasing mechanizauon of mines fully 
warranted the concern expressed by Mr. John L. Lewis in 1923 and further em'l'ha
lized the point in the Appalachian Wage Agreemt"nt on the joint study 0 the 
3fJects of mechanization. This clause was again incorporated in the 1989 Appa
lachian Wage Agreement, but 80 tar the operators have taken no steps to fulfill 
their obligation of the_Joint study. 

Consequently the Engineering Department of the United Mine Workers of 
America has carried on the study unaided. and against the obstacles or non .. 
cooperation and disregard of the contractual agreement. [ts study covered 204-
mines in the Appalachian Region, and sinoe no factual data were available for· 
the fully mechamzed mines where union check weighmen do not keep production 
records, the findings of necessity are understatements. Yet the eompsrison of 
the United Mine WorkersJ computations of their field studies differ from the 
official records of the Bureau of Mines by only a fraction of one per cent, showing 
that 78,140 miners are displaced due to increased productivity at labor alone. 

I Quoted from ''Labor Agraementlla tbe Coal Mines," by Loula Blooh. 1031. p. 187. 
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While the Bureau of Mines statistics of productivity of labor lumped together 

all forms of mecbaniealloading, methods, and equipment underground with hand 
loading. the United Mine Workers data clearly differentiates the labor-eliminating 
effects of each of the principal types of loading equipment as well 88 the effect 
of mechanization OD speed up of hand work. 

This detailed study indicates that with the use of mobile loading machines two
thirds of hand loadeI'S are no longer needed to load the same tonnage as by hand, 
and, with all types (average) of conveyors, one-third of the jobs is eliminated. 

Since the coal loaders constitute the most numerous class of mine labor, the 
devastating effects of such mechanization on employment is evident. 

Yet the introduction of mechanical loading equjpment affects the method of 
mining in many other respects. Thus, loading coal on conveyors, whether by hand 
or automatically, reduces the work of laying tracks from the loading point to the 
Roint where these conveyors discharge coal into cars. In some mines the 8<H3alled 
'face" conveyors disoharge coal not in cars but on gathering conveyors, and these 

in turn feed the main conveyors that bring the coal to the surface, totally elimi~ 
na.ting all jobs of track laying, maintenance, switching, locomotive crews, and 
repair. This method makes unneoessary such jobs as trip riders, spraggers, car 
repair men, etc., and provides employment for a much smaller number of men to 
take care of conveyors at the loading point and for maintenance. 

With the old type of fMbile lotJdNos tracks were necessary, but more recent 
models of these machines are mounted on the caterpillar track~laying tractors, 
eliminating the work of trackmen, etc. Later development has introduced rubber.
tired machines for drilling boles (Sullivan) and so-called shuttlEH:8J'8 which are 
automatically loaded by mobile loaders or self~loading conveyors, and deliver 
and discharge coal on the main transport belt or on a main haulage train. A 
number of completely trackless mines are now in operation in different parts of 
the country. 

With such technological changes the output per man per day has risen to an 
unprecedented high. A man on the loading- crew in some West Vir@inia mines 
handles up to 40 tons per shift. A recent account in "Coal Age" (April 1940, 
p. 63) describes a mine in Logan County, West Virjrinia, where, working in a 4().. 
mch seam of coal and removing 14 inches of impurities (rash and draw-slate), 
performance reached 13.2 tons per man per shift underground. 

To further expedite the work of men as well as to improve the quality of coal 
&8 to size and to save on time, ventilation, and safety measures, a new technique 
of blasting is being introduced. 

While the Bureau of Mines has sp,ent many years and a huge sum of money 
on testing explosives and prescribing 'permissible" practice, powder and dynamite 
are being slowly replaced by liquid carbon dioxide (cardox) and hydraulic breaking 
units. By rapid expansion of liquefied gas, coal is broken into larger fragments 
without emission of flame or noxious gases. In hydraulic breaking, rubber tubes 
3 to 7 feet long are encased in protective steel braiding and expanded by oil pumps 
to the pressure of 2,000 pounds per square inch. This tube is inserted intoo a drilled 
hole and. when expanded, breaks the coal without shock or jar. . 

With resulting increases of labor productivity the cumulative effects of new 
technology in coal mining, besides its direct result of disemploying superfluous 
men, is evident in several other respects: 

Fir3t of all, the nature of meohanized mining calls for greater strain, both 
muscular and nervous. The maohine must run without interruption. It creates 
noise, it demands constant attention, and it calls for prompt adjustmen.s and 
movements to avoid damage or personal injury. 

Because the employers realize this added intensity they seek to eliminate the 
older men of greater experience. Mr. Frank E. Christopher, president of the 
coal company bearing his name, recently told the American Mining Congress 
that "mechanization of coal mines calls for a higher type of worker in industry". 

Second, as the productivity of labor rose tremendously in mechanized operations, 
the payment by the hour, irrespective of the output of a man, took the place of the 
piece-rate or payment per ton basis. • 

Thus the laOOr cost per ton went down approximately 45 cents per ton in mech~ 
anized mining, but part of tlle saving on the payroll went to the manufacturers of 
equipment as payment for machines, patents, rights, supplies, eta. 
. Th.ird, the labor employed in building mining machines does not equal that dis

placed by machines. This is obvious as otherwise the investment would hold 
little or no incentive for the operators. AB a matter of fact, a mobile loading 
machine costing $10,000 requires not over 16,000 man-hours to build it. Yet this 
maohine eliminates the employment of some 12 miners for the life of the machine 
Thus in 10 years 168,000 man-hoUl'O ..,.e rendered idle .. against 16,000 ongaged 
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in the production of a machine, A net loa. of employment is therefore equal to 
152,000 man·houra per machine. With the average pay of $5.60 per day for mine 
Iabol, the net loss of purchasing power is thus equal to $121,000 for the life of the 
machine. 

Fourth, the increased hazards to life and limb are created by the fact that loading 
machines and conveyors produce deafening noise, drowning all Bounds of warning 
88 the roof or coal is "working" and ready to fall. Accidents due to falls of roof 
and coal constitute some 60 per cent of total mine accidents. Another source of 
mine hazards is the fact that with no illumination in the working place save a dim 
cap light (which is sometimes obstructed by coal dust to such aD extent that a 
man has to touch his buddy before he oan see his lamp), working around faet
moving, unprotected machine parts is by no means safe. Furthermore, BB most of 
the mining machinery is electrically driven, the electric cables, trolley wires, etc. 
create an additional hazard of explosion. A recent report of the Bureau of Mines 
on the Bartley Mine explosion said, "While hand loading methods may not be as 
efficient as the conveyor used in this mine, there is no doubt that hand loading 
would be safer, especially in a mine as dangerously gassy and dusty as this ODe 
* * *. The operation of numerous pieces of electrical equipment * * * is 
too great a risk to take in extremely gassy mineslJ

• 

Of all forms of mechanization strip mining has the lowest labor content per ton 
of coal produced. Essentially it consists of removing the top' soil and the rest of 
the so-called overburden to expose the coal deposits close to the surface. This 
work is done by large steam or electric shovels and the top soil together with the 
under soil is mixed and thrown promiscuously in heaps, thus destroying farm and 
forest land for centuries. Then the exposed. coal is similarly removed from the 
open pit by steam shovels, loaded into the cars or trucks, and delivered to _ wash
eries for preparation. 

The tonnage of coal thus mined increaeed between 1923 and 1934 by 9,000,000 
tons, while employment increaeed only by 360 men. Within the 1aet 15 years the 
expanded strip operations have displaced 19,550 miners, computed OD the basis 
of labor requirements for the average deep mining. Thus, besides the great 
destruction of employment opportunities, strip mining destroys thousands and 
thousands of acres of fertile land. With proper methods of mining, however, not 
only the reclamation of land is feasible, but the employment of a larger number 
of men is claimed not to increase the cost of operation (Edward O. Keator method). 

The economic: comequenu:a of such changed technique in mining are grave and 
far-reaching. With 78,000 men who lost their jobs in mines due to mechanization 
within 15 years, and with a total of 187,000 men displa.ced by all forms of changed 
technology, the industry and the Nation is faced with a problem of what to do 
with these men and their dependents--a total of well over 1,000,000 people. 

One Director of Personnel of a typical coal company wrote to us: "We mine 
bituminous coal and employ 6,000 men. When we are fully mechanized we will 
have laid olf about 1,000 men. I realize that the general thought i8 that theee 
men will be employed in other industries as there will be more men employed in 
the manufacturing of these machines. But, to start with, this type of labor and 
the age of these men will make it practically impossible for them to even do this 
type of work, and besides the automobile and steel plants and machine shops are 
reducing their personnel and have the same problem. Industry is using the best 
ta.lent and research for improving its machinery so 88 to lower their costs and in 
many instances to just maintain their present business. Of course, no corporation 
can afford to maintain these extra men, and if industry doesn't take care of these 
men the government must--and in the end the industry must pay for this in the 
way of taxes. 

"These men cannot go "Out West" because there is no uWest" any more. There 
is plenty of land on which these men could raise everything they need for them
selves and their families, but a bricklayer today earns more in an hour than a 
farmer does in 12 hours. 

"It is estimated that there are 9,000,000 people unemployed right now. It is 
very difficult to give any specific plan as to how we are going to keep labor em
ployed while we moderniae our plants. Mao created the machine to be his servant, 
but sometimes I feel that the man becomes the servant of the machine. I know 
many. people say "We will discover new industries". For instance, what will they 
be? Should industry give more attention to the men replaced by machinery or 
should that be government's responsibility?" 

The United Mine Workers of America have favored the introduction of a 6-hour 
day, 30-hour week, with 200 days 8 year of guaranteed work ever since Mr. John 
L.:Lawis proposed this measure at the 1933 Bituminous Coal Code hearings (UBrief 
Supporting General Coal COOe", Joha L. Lewis, United Mine Workere Journal, 
September 15, 1933, p. 9). 
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And at its next convention the Resolutions Committee of the United Mine 

Workers of America pointed out that the introduction of machinery had "brought 
grave economic problems", and proposed "rather than object to mechanization 
of industry * • • to devote our efforts toward the shorter work day and work 
week", 

When the 7-hour day, 35-hour week was :finally secured, it was obvious that 
this measure was no longer adequate to absorb the technological displacement, 
and again at the wage negotiations in April 1939 the 30-hour week was Bought, 
but without success. 

Miners themselves, rather than see their neighbors and their children starve, 
frequently demand that local management reduce the number of working days 
for all instead of laying off completely the meD whose jobs are eliminated by 
machines. "Work together, starve together" seems to be a motto in most of the 
mining camps. And the work for 2 or 3 days a week instea.d of 5 is frequent in 
many localities. The United Mine Workers of America exonerates from the 
payment of dues those members who work 5 or less days a month. 

In other words, in such closely knit and mutually Bupporting communities as 
we find among miners, disemployment appears in two forms: direct displacement 
by technology and indirect underemployment created by the sharing of unemploy
ment. How great is this indireot disemployment is difficult to estimate, but it is 
certain that it is at least half as large as the direct disemployment; that is, it 
affects not less than 40,000 families. 

The economic plight of both of these groups injured by mechanization is further 
aggravated by t,heir economic dependence and frequent indebtedness to the former 
employer. This situation gives rise to two dastardly abuses: the high cost of 
goods in company stores and the exchange rate of the company's scrip. 

A group of photographs taken from the files of the Farm Security Administra
tion, Federal Works Ageney, and of our Engineering Department portray the 
dismal consequences of technology in its lop-sided application. Destitution inade
quately stayed off by the food distributed by the Federal Surplus Commodity or 
mea.ger WPA pay ohecks on one side and the scores of ghost towns with business 
blocks delapidated, stores and banks closed on the other. 

In Dlinois, where mechanization of mines is far advanced, WPA conducted a 
oensus in three counties: Williamson, Saline, and Franklin. It was found that 
Ha. large part of the working population is completeJy stranded * * • Coal 
miners oonstitute the great bulk of the worker population * * * Mine opera
tors have mechanized the lOading of coal to the point where thousands of hand 
loaden have been eliminated ,.. ,.. ,.. Employment iD the coal mines has de
clined muoh more than has coal production, and the decline in employment oppor
tunities in the mines is so pronounced that a large pm of the worker population 
is permanently unemployed * * ." 

One of the most telling effects of mechanization was recorded in the town of 
West Frankfort, Dlinois. In 1930 the population of West Frankfort was 14,683j 
in 1939 it was 12.733-a decline of 13 per cent. During 1926 the average output 
per man-day of the town's 6,000 mine workers was 5.46 tons. By 1937 eBiciency 
increased so that one man working one day produced 8.91 tons. An increase of 
63.2 per cent. 

uTo equal the all-time record of coal production West Frankfort operators 
need to rehire only 700 men of the 3,000 miners displaced." 

A'lother case is reported at Ziegler, Dlinois. "At the time of the census (De
cember 11-17, 1938) there were 3,017 persons living in Ziegler. * * * 774 of 
them were engaged in private employment, either in the service industries or at 
the mines * ,.. ,.. 269 persons were on WPAJ NYA, or in CCC oamps • ,.. * 
107 persons were without work of any kind * • * Thus a total of one-third 
of all Ziegler workers were without private employment during the census week. 
The full gravity of the situation will be realized when it is remembered that these 
figures show unemployment in one of the mOBt active coal tOtDt'iS in IllinoiB during 
'Jut 'Pfl41c oJ the flear', activity." (Social Security Board, Teohnical Publications 
Digest, April 4, 1940, pp. 1, 9, 11.) , 

In West Virginia the district north of Morgantown (Scott's Run) and the south
ern part of the State (Logan County) are perhaps even more desperately hit. A 
specia.l report prepared by the N ationa.l Research Project (WP A) describing the 
plight brought in by machines is so shocking that it is not even released for 
publication. 

In Pennsylvania both central Pennsylvania coal fields and the anthracite region 
offer many similar exhibits of deterioration, ghost towns, and population wholly 
without economio baokground. 

With IUch and similar ghBBtly results of meohanization introduced without 
regard to social and economio consequences. the question arises whether the limit 
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Df mine mechanization and resulting disemployment is in sight. To that query 
the answer is aD emphatic NO. 

With only 25 per cent of the underground coal loaded mechanically and with 
immediate possibility of using labor--saving equipment in mining more than ha.lf 
of the coal output, the mechanization of loading did not reach the midstream. 
Considering that in 1936 only 13.5 per cent of coal tonnage was mechanically 
loaded and in 193925 per cent was Ba loaded, we may expect within the next five 
years to double the mechanical tonnage. This would throw out of employment 
Borne 80,000 more mine employees. 

This estimate takes into account merely the e:n&ting state of 'echnique and pro~ 
jects it into the future. Yet we Bre reasonably Bure that further steps in tech .. 
oology will be of even more drutic nature. Recent reports indicate the success
ful operation of coal mines on a wholly different basis. In Russia, for example, 
we are informed that Bome mines are sealed and set afire, which is maintained by 
a regulated supr,ly of air and steam to produce "water gas" underground. This 
gas is then coo ed and purified in the scrubbers and piped to distant points of 
consumption at 8 cost said to be one-fourth of the cost of gas generated from the 
mined coal. Such 8 process requires indeed a very small crew of gas workers on 
the suHace, thus virtually eliminating all mine labor as such. 

* * * * * * * From this sketchy review of technological changes in bituminous deep coal 
mining, certain general observations are in order. EBBentially there are two 
kinds of inventions: 

The first kind is the discovery of some fundamental principle ~pon which the 
new technology is later developed. Discoveries of Faraday, Clerk Maxwell, 
Guy LUS8ac, Roentgen, MarCOni, and others gave us new technologies and new 
industries-e1ectrical, liquefaction of gases, refrigeration, X-ray, wireless, radio, 
etc. 

The second kind of discoveries consist of the application of the already dis
covered principles to the technology of production, such as design of labor-saving 
equipment, improvements of processes and other forms of inventions comprising 
the body of technological improvements. 

The applied technologicaJ. developments with which we are here concerned fall 
into four main groups: 

1. DeVelopments increasing productivity of labor, leading to disemployment; 
2. Developments leading to intensification of labor and resulting in greater 

strain and hazards to workers; 
3. Developments eliminating unnecessary fatigue and hazards; 
4. Improvements in the quality of the product itself. 
In the co&! industry we readily find all of these types. 
Mechanization of mines clearly falls into the first two classifications resulting 

in both disemployment and increased hazards. Use of non-explosive means for 
breaking coal belongs in the third group, while such technical processes and equip
ment as are used for dedusting of coal, washing, sizing, preparation, packaging, 
b~roduct extraction, etc. are clearly serving to improve the quality of the 

p Fr~=" a purely engineering standpoint the coal industry has ample opportunities 
for economic resurrection: 

1. Reduction of accidents, averaging 1,800 fatalities and 73,000 non-fatal in
juries would give a saving of upward of 10 cents per ton of coal mined-some 
$40,000,000 annually. 

2. Multiple production of coal by-products, liquefaction, etc. will not only 
reduce the freight charges, now about equalling the cost of coal, but will also help 
to recapture the market lost to petroleum and natural gas because of a higher 
state of technology in these competing industries. This technique can re-employ 
a greater part of the 40,000 men disemployed by the use of substitute fuels. 

Against this last possibility the fact that the coal industry is in a weak financial 
position strongly mitigates. Indeed bituminous coal industry consists of a large 
number of small concerns, notorious for their economic weakn~the largest 
unit produces less than 3 per cent of the total annual tonnage. 

It might be presumptuous at this point to indicate the general theory of unem
ployment of which the coal industry is but a special CBBe. The operating economy 
is attained by the transfer of a portion of the labor cost to fixed charges account 
(depreciation, insurance, obsolescence. interest and upkeep). While through the 
introd\lction of automatic machines a portion of the fixed charges on labor-aaving 
equipmen~,goes tofayrolls in other industries (capital goods), it is much smaller 
~h8D.:~.~ portion 0 the direot labor cost eliminated by the labor~aving devices. 
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Therefore, the oet economy in production may appear either in the dividends 

of the industry or in the reduced price of the product. 
But the economy attained by the reduction of labor costs (direct laboT and 

capital goods industry labor) reduces total payroll and consequently the pur
chasing power of the wage earnerS shrinks. 

If the reduction of selling price be as great as the reduotiGD of payrolls, the 
industry remains stagnant. 

If the reduction of selling price is not as great as the s&ving on the payroll, the 
remaining purchasing power becomes inadequate to consume the full output of 
industrial products, and industry shivela. 

Consequently, the money saved on labor cost cannot be reinvested into expan
sion of industry as there is no corresponding expansion of consumers' demand. 

The special case of the coal industry differs from the general case insofar as the 
coal is an inelastic commodity and no amount of advertising can create a desire 
to overheat a house, run trains twice the distance to their destination, or otherwise 
consume more coal. Hence, no decrease in price could stimulate consumption to 
any appreciable degree, particularly when the competing fuels are already sold 
below the cost of production-fuel and gas oil being subsidized by overpriced 
gasoline. The saving on coal miners' payrolls through technological increase of 
labor productivity reduces the purchasing power of wage earners of this industry 
to such an extent that it seriously affects all consumer goods industries which &re 
gradually losing the market among the 3,000,000 members of the families of coal 
miners. Further reduction of miners' purchasing power is being made by means 
of company stores and camp commissaries often trading at greatly advanced prices 
(up to 40 and more percent), or making unscrupulous profit on the issue of tokens 
or scrip money with average discount of some 25 percent. This excessive price 
increase or discount on the scrip totals well over $130,000,000 on the volume of 
business carried annually by the National Industrial Stores Association. 

The conclusion is therefore inescapable that the solution to the disemployment 
problem in the coal industry cannot be attained as long as the employees do not 
fully participate in the financial advantages of new technology. 

"EXHIBIT No. 2740" appears in text on p. 17201. 



EXHIBIT No. 2741 

"DISPLACEMENT OF COAL MINERS BYSUBsrlTUTE 
tJ, Jlt FUELS, TECHNOLOGY AND BUSINESS DEPRESSION IN ELECTRIC UTILITIES 

KILOWATT HOURS GENERATED MINERS EMPLDYEO 
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ExHmIT No. 2742 

I .. DISPLACEMENT OF COAL MINERS 
• ~ BY SUBSTITUTE FUELS, TECHNOLOGY, AND BUSINESS DEPRESSION IN CEMENT INDUSTRY 

TO PRODUCE CEMENT FUEL MUST BE FURNISHED BY COAL 

CEMENT PRODUCED MINERS EMPLD'iED 

OR 
MINERS ARE 
DISPLACED BY 
'$USSllTUTE FUELS 
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EXHIBIT No. 2748 

~ DISPLACEMENT OF COAL MINERS BY SUBSTITUTE FUELS, 
F.=;IlECHNOLOGY, AND BUSINESS DEPRESSION ON CLASS I STEAM RAILWAYS 

PASSENGERS FREIGHT MINERS EMPLOYED 

MINERS 
DISPLACED 
BY 
SUSSTlME 
FUELS 
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1936 IIH./lJIJ(J RRRRRRRRR ~ ~~~tt 11 t 
1937 RRRfififiRfifi tttt tt t! 

EACH TRAVELER EACH CRATE EACH FIGURE REPRESENTS ID-OGO MINERS 
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ExBIBl'1' No. 2744 

ENERGY .CON SU M PTION 
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ExHIBrr No, 2746 

TONNAU OF BITUMINOUS COAL 
MECHANI CAllY LOADED 
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EXHIBIT No. 2747 

PETROLEUM PRODUCTION AND 
REVENUES IN 1937 BY DIFFERENT PRODUCTS OF CRUDE 
REVENUE PRODUCTS 
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"EXHIBIT No. 2748," Displacement of Miners by Mechanization, is 011 file with 
. the Committee 

EXHIBIT No. 2749 

TECHNOLOGICAL UNEMPLOYMENT AND DECENTRALIZATION IN THE RUBBER 
INDUSTRY 

Statement of Thomas F. Burns, Vice-President of the United States Rubber 
Workers of America 

The rubber industry is one which has been characterized during recent years by 
tremendous technologic&l gains and increased value for the consumer. Un
fortunately, this progress has resulted, for many of those depending on the rubber 
industry for their livelihood, Dot in improved, but in worse conditions. 

The workers employed in this industry and the union which represents them, 
the United Rubber Workers of America, have been facing for the past few years 
the problem of technological unemploymen~the problem of thousands of skilled 
and able-bodied workers who have been driven from the rubber industry. The 
issue of decentralization looms large in this story of 1088 of jobs in the rubber 
industry. 

Employing 149,148 workers in 1929, this industry in 1939 employed only about 
113,800 workers. (Figures from U. S. Census of Manufactures and U. S. Bureau 
of Labor Statisties.) 

What has happened to the jobs of these 35,000 American workers? An exami
nation of developments iD the tire and tube branch of the industry will tell part of 
the story. 

Back in 1923, approximately 74,000 workers were employed in the tire and tube 
industry. (U. S. Census of Manufactures figures.) Some 45,259000 tires were 
produced in that year. (Figure from SUTfJey of CUTTent Bu.siMIIII, U. S. Dep't. of 
Commerce, May, 1939.) In 1939, about 5.7,078,000 tires were produced. 
(Figure from Rubbsr Age, February, 1940.) But in 1939, only 52,100 workers 
were employed in the rubber industry. (Estimate by Bureau of Labor Statistics.) 
In other words, production increased some 26 percent, but employment fell by 
about 30 pereent. 
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The extent of speed-up and technological advance in the tire industry is sug

gested by one reprsentative tire plant. This plant was built in 1918. It was 
designed at that time to employ a maximum of 10,000, and to produce 10,000 tires 
a day. In 1939, that plant empl~yed 6,000, and produced an average of 36,000 
tires a day. From 1 tire per man in a day, to 6 tires per man-that is the kind of 
progress we have been seeing in the rubber industry. 

General figures for the industry show this to be DO isolated example of increased 
productivity. Figures for the tire and tube industry ielled by the National 
Research Project of WPA, give the most reliable estimate of increased productivity 
here. Because the National Research Project determines production levels on the 
realisitc basis of the number of pounds of tires and tubes turned out, rather than 
on the absolute number of tires or tubes, a fuller picture is given of value created 
for the consumer. Because they do not include mechanical goods production of 
large Akron plants in the tire and tube total, as the Census of Manufactures 
does, National Research Project statisticians have given a much clear picture of 
developments in our industry, than any other economic authority ... 

These figures show productivity per man-hour in the tire industry rising from 
an index of 46.5 in 1921 to 100 in 1929, and 200.3 in 1938. Thatis, man-hour 
productivity increased by over 300 percent between 1921 and 1939, and by some 
100 percent between 1929 and 1938 . 
. The sharpest increases have come since the 1929 depression. The biggest 
yearly increase was in the year 1931, when man-hour productivity jumped 18 
points. or BOme 13 percent. We have statistical proof here of the belief of many 
rubber workers that speed-up, etc., is pushed through when people are scared 
about losing their jobs, and are, therefore, less inclined to resist the changej and 
that rationalization coming in most intense form just as unemployment is deep
ening helps, in turn, to intensify the unemployment crisis. 

The preliminary figure for 1939 indicates an increase in man-hour productivity 
which almost touched that of 1931, namely, an increase of 1939 of 12.1 perae'nt. 
This means that in the one year 1939, roughly lout of every 8 tire workers were 
rationalized out of the factories. 

The National Research Project figures further reveal that in 1938 63.5 percent 
of 1929 tire production was obtained with 31.7 percent of 1929 man-hours, and 
that in spite of decreased hours per employed tire worker, output per wage earner 
rose from an index of 46.9 in 1921 to 100 in 1929, to 145.6 in 1937, and 132.6 in 
1938 when very short time was general in the tire shops. 
. In 1937, with a production level of 93.3 (1929= 100), employment was only 
64.1, and man-hours worked, 45.4. It would be fair from this to estimate that 
even with 1929 levels of production, the tire and tube industry can absorb only 
about 50 percent. of 1929 hours of labor. 

This is what speed~up and technological change mean in statistics. What they 
mean in practice, rubber workers have learned very well. They know that this 
level of efficiency haa been obtained not only through the introduction of new 
machinery and improved methods, but through an intensification of the physical 
and nervous demands upon the worker. 

POSSIBLE SOLUTIONS 

In glossing over the effects of speed~up and technological change in employment, 
certain compensating factors are sometimes referred to, such as: (1) the develop
ment of new branches of the industry; (2) an increase in demand for products 
manufactured at lower prices. 

Figures for the development of what is known as the Clother rubber goods" 
industry since 1929 indicate that diversification and the development of new 
products will not solve the problem which we are facing in the rubber industry. 
Other rubber goods include all products other than tires and tubes. In spi te 
of the fact that there has been some diversification in the production of other 
rubber goods since 1929, with new products entering the market, total man-hours 
for that branch of the industry fell from a total of 226,013,000 in 1929 to a total 
of 121,800,000 in 1938. Output per man-hour increased from 1929 to 1937 from 
100 to 126.3, with a fall in man-hours of 100 to 73.8. (1937 i. the most recent 
year for which production figures in this branch of the industry have been calcu~ 
1ated.) 

Diversification and new production, in other words, has fallen very short of 
taking up the slack caused by speed-up and technological change. In spite of 
the fact that rubber consumption in long tons, according to the WoU Street Journal 

. of January 16, 1940, stood at an all~time high in 1939 of 577,591; employment in 
the entire industry in 1939 was 12.2 percent under 1937 and 23.7 percent under 
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1929. Consumption of crude rubber, on the other hand, had gone up 6.2 percent 
over 1937 and 23.6 percent over 1929. 

New products have not solved and will not solve the problem of technological 
unemployment in the rubber industry, nor is an expansion of the market for 
rubber goods likely to be stimulated by lower unit prices. For tires and tubes 
in particular, the market is limited very definitely by the usage of motor veWcles. 
It is doubtful whether even a 50 percent cut in the price of tires would increase 
to BOY considerable degree the sales of tires and tubes. Those sales are definitely 
tied down to the level of motor vehicle utilization. 

One reservation to the last statement should be made. Technological im
provements in tires and tubes have increased tremendously their average life 
expectancy. For that reason, although there has been a tremendous increase in 
motor vehicle mileage since the early 20's, there has been no appreciable increase 
in the number of tires and tubes sold. 

A comparison of gasoline consumption with tire shipments will indicate the 
truth of this statement. Gas consumption increased about 43 percent between 
1929 and 1988, while tire shi~ments decreased 31.8 percent in this same period. 
(Basic figure. from U. S. Dep t of Commerce publication •. ) 

It is clear from these figures that technological improvements in the tire itself 
have more than compensated for any increase in motor vehicle mileage in recent 
years. 

Only one force operating to pre8erve employment can be pointea out in the rubbet 
industry, and that is the organized Cabor movement. Organized labor in the rubber 
industry, has, by its efforts to maintain a shorter work day at a decent wage, saved 
tens of thousands of rubber workers as solvent members of their respective 
communities. 

In 1929, for instance, the average tire worker worked 44.2 hours per week to 
make a weekly wage of $29.95. In 1939, the average tire worker had a weekly 
income of $33.36, and worked 35 hours. 

The work of the union in making it possible lor workers to be retained in the 
industry at their normal or somewhat increased wage, in spite of reduced man· 
hours, should be made clear by this evidence. Further verification of the union's 
contribution is seen in the contrast between man-hours worked and total em~ 
ployment in the rubber tire and tube industry, as stated by the National Research 
Project. In 1938, for instance, man-hours worked had fallen 68.3 percent since 
1929, whereas employment had fallen 52.1 percent. For the industry 88 a whole, 
employment fell only 32.6 percent between 1929 and 1938, whereas man-hours 
worked feU 54.4 percent. If employment had fallen as steeply as man·hours, only 
some 68,000 rubber workers would have been employed in 1938, in contrast to 
the 100,482 who were actually employed in that year. 

In other words, some 32,000 jobs for rubber workers were saved by the union's 
policy of shorter hours and higher wages. 

It is clearly recognized by the URWA, however, that action beyond its power, 
or the power of any single union, must be taken, if employment of a large section 
of the rubber industry's la.bor force is to continue. This problem is one which 
we share with all forward·looking agencies of government. It is one which strikes 
close to the roots of our nation;al well-being. Action to solve this problem of 
unemployment in our country is the most pressing need of the day. 

SOldm RECENT DEVJCLOPMlIINTS 

Something should be ... id about the methods which have been employed in our 
industry to bring about the results outlined above. For those who are interested 
in an exhaustive treatment of this subject, Mr. BON Stern's Labor Productivity 
in th. Automobile Tir. Industry, Bulletin of the U. S. Bureau of Labor Statistics 
No. 585, should be recommenaed. Mr. Stem has analyzed and laid out very 
fully and clearly the changes in the tire industry which have resulted in its tre
mendously increased productivity. Mr. Stern shows that increased productivity 
in the tire industry is due to the uso.ealled evolutionary small changes in produc
tion", and that this process goes on "quite irrespective of the trend in the total 
production", and is, 10 fact. swiftest in years of depression. 

Below are just a few examples of what has been going on in the industry during 
the past few years. Though necessarily incomplete, these examples will indicate 
what is behind the National Research Project figures quoted above. 

1. The method of operating calendars in a PennSylvania tire r.1ant was changed 
last year. It resulted in .. 33 percent cut in the amount of abor required per 
unit of production. 
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2. In 1938, in one Akron tire pl&nt, .. change from the core to the flat top crown 

method of truck tire building, with certain other minor modifications in the 
operation, resulted in the elimination of 150 jobs in a department previously 
employing &25. 

3. Another Akron plant reoently changed over from the pot h ..... ter m.thod of 
vulcanizing tires, to the automatic watch case maId. The labor cost of curing 
100 tires (600XI6) was redueed by this chang. from $13.50 to $6.00. Man-hour 
productivity was increased from 9.9 tires to 21.3 tires. Watch case maIds are 
now operating or are being introduced in all efficient plants. 

4. In the compound and mill room of another Akron plant, production was 
increased by 15_ percent in 1988, without any changes in machinery or methods 
of operation. Many changes have taken place in machinery and methods of 
operations, which, without basically changing the process, are intended simply 
to secure the more efficient utilization of labor. 

5. An example of this is the conveyor method of building tires. Ordinarily, 
the tire builder works at a. single machine, performing all the necessary operations 
for building a tire. By the conveyor method of building tires, however, the in
dividual tire builder performs only one part of the whole operation, on a number 
of machines. Tire machinee are fixed on either a rotary or straight line conveyor, 
and the individual worker is responsible for performing continuously only one 
of the numerous operations involved in tire building. 

Information from our local unions indicates that this method t although it 
involves no basic ohange whatever in the construction of the tire, nas increased 
tire builders' productivity by at least 43 percent. This method, with its much 
intensified demands on the nervous energy and endurance of the workers, is being 
introduced in nearly a11 the more effioient tire plants. 

6. Two ohanges in tire building machines in the Goodyear Akron plant since 
1934 have increased a tire builder's production from about 38 per 6-hour day to 
around 92, an increase of over 2~ times in four years. 

7. An example of the increased productivity through simple intensification of 
effort is to be found in a recent episode in the curing room of the Firestone Tire 
and Rubber Co. There, in October, 1938, the time for curing tires was shortened 
from 90 to 60 minutes. This made it possible for the workers to increase the 
number of heats cured per 6-hour shift considerably. Employees in that depart
ment were informed one morning as they came into work that they were expected 
to increase the number of heats they cured on their shift from 54 to 67. They 
were informed that unless they did this, their work would be moved to Firestone 
plants outaide of Akron. 

At that time a considerable propaganda campaign OD the issue of decentraliza
tion had been developed at the instigation of the companies, which coincided with 
the recession and layoffs of 1938. In this situation, this group of Firestone em
ployees refused to accept the advice of union oommitteemen, and insisted on com
plying with the company's demands. 

For some days they succeeded in meeting the new level of production, that is, 
67 heats per shift, but in subsequent weeks, they found it physically impossible 
to meet the increased production requirements. As a consequence, daily wages 
were considerably reduced. It may be added here that work in the pit is recog
nized 88 one of the heaviest and most disagreeable jobs in the rubber industry. 
Temperatures in this department range up to 130 degrees. 

It will be understood what constant labor without a minute's respite under 
these conditions meant to the welfare and health of the rubber workers. These 
Firestone employees reported to local union offici&J.s that frequently it was im
possible for them to eat a meal until they had had a number of hours rest following 
.hilt end. 

Examples given BO far are drawn from a great number available in the tire and 
tube industry. They are typical, also, of situations in the other rubber goods 
industry. 

8. For instance, in one highly efficient plant, manufacturing mats for auto
mobiles and other mechanical goods, a number of changes were made in the mill
room during 1936. As a result, a 30 p'8rcent increase in man-hour labor product
ivity was obtained, and the working force of that department proportionately 
reduoed. 

9. In the oompound room of the same plant, a similar increase in the man-hour 
productivity was obtained, simply by demanding increBl!led effort from the workers 
employed. Subsequent action by the local union in defense of the health of these 
employees brought some reduotion in the total output expected, although they 
were still considerably speeded up over previous levels. 
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10. And, to give one final example, in a boot and shoe plant, where the local 
union has no direct speed-up to report, a change in the method of construction of 
shoes took place. T1lis resulted in the displacement of 150 workers out of 500 
formerly employed in the building department. 

WAGE INCENTIVEi SYSTEMS 

The rubber industry, like most mass production industries at the present time 
uses a number of different wage incentive systems. It is not our purpose to go 
into any exhaustive analysis of the complexities of these systems. There are a 
number of points in connection with them, however, which bear directly upon 
this inquiry. 

It will bo agreed, in the first plaee, that the underlying purpose of the wage in
centive systems-time study, Bedaux, etc., is to increase man-hour labor pro
ductivity, without further investment in productive equipment or basic change 
in productive methods. All rubber workers know what these systems have meant 
to their working conditions. As the plana are applied generally, a base is deter
mined upon the productive record of the average employee on a given operation. 
Be is then offered a series of bonuses upon production exceeding the bUB rate 
established. He is pel'8uaded and induced by every means to increase his produc
tion, and he is instructed by time study p.xperts upon more efficient methods of 
attaining this end. 

Rubber workers have found, of course, that as their generalleve1 of production 
increases, the base or minimum expected of them is likewise increased. They are 
forced, therefore, to put forth more and more intensive efforts, in order to main
tain a stable level of hourly earnings. 

Champions of these wage incentive schemes &8Bure us that when properfy ap
plied, they result in no greater physical demands upon the worker. I Speaking 
from the almost universal experience of the rubber workers, however, we testify 
that the intensity and speed of the physical effort involved has definitely been in
creased with the introduction of wage incentive systems throughout the rubber 
industry. Whether this increase in physical effort is to be attributed to an im
proper method of applying wage incentive systems, or to the very nature of the 
aystem itself, we are not in a position to say. Whatever may have been the cause, 
the result in increased effort for rubber workers is clearly apparent. 

On this general question of new machinery and intensified physical effort. we 
quote from a statement made by. Mr. George Dirks, in his pamphlet entitled 
Time Study in. a Union Shop_ Mr. Dirks is manager of the Time Study and 
Standards Department of the Service Divisions of the B. F. Goodrich Co. In 
commenting on this problem arising from the creation of "surplus help," Mr. Dirks 
has a number of interesting points to make. (Surplus help, of course, is help made 
surplus by new equipment and intensified methods of work.) 

"1. Consideration should be given to the handling of surplus help previous to 
the installation of -the new equipment. Transfers of course to other operations 
ahould be made whenever possible. When layoffs are necessary they should all 
be made before the new equipment is inatalled. By handling the problem in this 
way the layoff can be handled B8 a sepa.rate and distinct problem and not made a 
part of the problem of introdUCing the new equipment to the remaining crew. 

u2. The hourly earnings of the workmen in the remaining crew should not be 
reduced. Often it is found that by conscientious attention to detaila during the 
design stage of the new equipment, waya and means are found whereby the man 
power as well as the machine can be arranged for maximum usefulness and the 
hourly earnings of the men thereby actually increased. 

"3. Job improvements affecting a large number of employees can best be 
handled during periods of low produotion. Later, when production increases, it 
often is found that the available working force can adequately handle the in
creased production. 

"4. Large projects can sometimes be bandIed on a so--called piece meal basis. 
That is, by installing certain self-oontained units one at a time, and then working 
out the individual problems on each unit. By handling the problem in this 
gradual waYJ the possibilities of the Corporation absorbing some of the surplus 
workers are enhanced, particularly if the changes occur during a period of rising 
activity. " 

Mr. Dirks deserves congratulations on his very clever methods of sugar-ooating 
for rubber workers the bitter pill of technological displacement. But we fear 
that methods suoh as his will not help us very much in approaching the basio 
problems of our industry, and our economy as a whole. Concealing the effects 
of new machinery and intensified methods of work will not give jobs to the UD
employed. 
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QUESTION OF DECENTRALIZATION 

The tremendous drive toward increased productivity in the rubber industry is 
related very closely to recent developments in the shifting of production. Ex
perience in other industries has shown that where an industry has operated for & 
number of years in a given locality, certain definite standards of wages and effort 
are established. 

The textile industry, in particular, has shown that where new techniques come 
in, bringing Dew efforts to intensify labor, there is a tendency to shift production 
to new localities, where a raw labor supply will mo~ likely yield to the demands 
of industry. . 

There are often other factors in cheaper costs. Lower freight rates, which we 
understand have sometimes taken the form of differentials favoring particular 
localities, lower taxes, cheaper power, and control over public officials frequently 
come into the picture. , 

To understand the full implications of developments in shifting production in 
the rubber industry, the strategy of decentralization must be clear. One of the 
most important elements in the so-called decentralization from Akron is its use 
as a threat against labor standards, and, indeed, general standards of living in 
the community. 

Decentralization offers the possibility of lower costs in outside, less highly in
dustrialized communities, and at the same time can be used as a lever against the 
older community, Akron, to bring down costs there. One large factor in bring
ing down costs is the use of machinery and new processes to increase labor pro
ductivity and lower labor costs. To be most effective in achieving lower costs 
for the companies, these changes must be introduced exactly as the companies 
want them. A union which, for instance, insists on maintaining a shorter work 
week and higher hourly rates, in order to alleviate unemployment resulting from 
increased productivity, such a union may Beem to be a nuisance to the companies. 
Perhaps- the most potent weapon which can be used to dishearten a labor group 
is the threat of losing l' obs . 

. The experience of kron, Ohio will indicate the possibilities of the power to 
decentralize, or to threaten to do so. This is indeed a strong weapon in the hands 
of employers who may choose to disregard the well-being of communities. 

The rubber industry I in its history, has seen two distinct tendencies in the move
ment of production from state to state: (1) the early movement from New Eng
Ia.nd and the East Coast to the state of Ohio, and to Akron in particular; (2) the 
more recent tendency toward partial decentralization of production from Akron. 

In 1899, out ot' 36,566 rubber workers employed throughout the country, 2,677 
or 7.3 percent were employed in Akron. Out of a total wage bill in the rubber 
industry of $15,426,573, Akron workers received $1,005,405, or 7 percent. (These 
figures are from Rubber Indmt'1l 01 the United Stat .. , 1839-1939, published by the 
U .. S. Department of Commerce.) 

By 1935, however 64.2 percent of workers in the tire and tube industry were 
concentrated in the Akron industrial area. Akron rubber workers receive.d wages 
of over $78,000,000 in 1935, 69.9 percent of the United States total. (Figures 
from U. S. Census of Manufactures.) 

The predominance ot Akron in t.he rubber industry came with the growth of 
the automobile industry, with its mounting demands for pneumatic tires, in the 
first 20 years of this century. By 1919 Ohio, including Akron, reported 48.5 
percent of the total value of production, and 40.2 percent of the total wage 
earners in the rubber industry. (Figures from the Department of Commerce 
study mentioned above.) 

This tendency toward concentration in Akron continued with the rising power 
of the Big Three--Goodrich, Firestone and Goodyea.r-whose production faciliM 
ties during the early 20's were ahnost entirely ooncentrated in Akron. 

This tendenoy was strengthened, not primarily through the actual movement 
of production by oompanies from one state to another, but by the growing domiM 
nation of the larger oompanies throughout .the industry. With the development 
of intense oompetition during the late 20's', and in the depression period of the 
30's, many smaller oompanies looated outside of Akron fell by the wayside. 

During the 20's, on up to 1936, productive oap"a.cities for 38,000,000 tires a year 
were closed down throu,hout the industry. (.I!;xcesa oapacity, in spite of this, 
was "almost 40 percent'.) (Information from Rubber by Howard and Ralph 
Wolf, p. 464.) Ii. large share of the wreckage took place out&de of Akron. The 
big oompe.niea, with their tremendous finanoial resources, their partial command 
over raw material supplies, and their highly developed research and en~ineering 
staffs, were a.ble to ride out depression conditions, intensified by bitter prlce wars. 
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The smaller companies, dependeJ;lt upon the declining replacement market for all 
sales, were hard put to it to live through this period, especially in face of the cut
throat price wars instigated by the giants of the industry. 

Even the powerful United States Rubber Co. had a narrow escape from extinc~ 
tiOD during the early 30's. All of these factors combined to produce a tendency 
toward concentration in Akron's more efficient plants. 

The trend toward concentration is demonstrated in the decline in the number of 
tire and tube establishments. The number fell from 178 in 1921 to 46 in 1937. 
(U. S. Census of Manufactures.) We estimate that the number of tire companies 
in 1937 was only about 30. (Rubber Red Book, 1937.) (Many of the companies 
have several different plants, which accounts for the difference in the 2 figures.) 

It has been estimated that in 1935 about 90 percent of the tire business was in 
the hands of the Big Four tire companies. This estimate was made by Fortune 
and published in the November, 1936 issue. 

In the rubber industry as a .whole we also find a high degree of concentration. 
In 1935,4.3 percent of the corporations owned 80.4 percent of the 88Bets. These 
figures are based on the fact that the 25 companies which had assets of $5,000,000 
or more apiece, had total assets of $762,443,000. The remaining 553 companies, 
those with less than $5,000,000 apiece in assets, h.d a total of S190,369,OOO. 
(Figures from U. S. Dept. of Commerce, Bureau of Internal Revenue.) 

By 1936, however, the tendency toward concentration in Akron, through the 
mounting power of the Big Three, was met increasingly by a counter·tendency, 
that of decentralization. Business Week for April 18, 1936, states, "Decentraliza-
t on of the rubber industry, which has gone forward quiet1y for the past 10 years, 
was brought into the open last week by rubber manufacturers as a threat and a 
promise." The nature of that threat and promise we will refer to later. 

The movement away from Akron served to diminish somewhat the level of 
concentration in Ohio, during the depression period previously referred to. It 
should be noted, however, that in the tendency away from Akron, a major part 
was played by the establishment of branch plants of the major rubber corporations, 
rather than the development of new and competitive plants. 

The first move toward decentralization by the Big Three took place in 1920, 
with the establishment by the Goodyear Tire and Rubber Co., of a branch plant 
in Los Angeles, California. This plant, employing 1800 workers was established 
apparently to give the Goodyear savings on transportation and distribution costs. 

The other major rubber companies were not long in following Goodyear's 
example. Firestone opened its Los Angeles plant employing 1,700, in 1927, and 
Goodrich, with an employment of 750, in 1928. In 1929, at the request of Sears, 
Roebuck and Co., Goodyear established in Gad.sden, Alabama, another tire and 
tube plant, employing about 1,600. 

It 18 not without interest that during these years, also, the major rubber com .. 
panies were establishing for themselves branches and subsidiaries outside of the 
United States. Without question, one important faotor in the establishment of 
these foreign plants was the desire to overcome tariff barriers established over the 
world during the 1920's. We estima.te as 10,000 the total number of jobs in the 
rubber industry moved out of the country by the Big Four, including U. S. 
Rubber, of the industry, during the 1920's. Accura.te totals, however, are not 
available to us. 

Another factor, however, in the location of foreip plants is suggested by the 
Goodyear plant now operating in Java, and employmg approximately 750. This 
plant set up to give Goodyear an entry into the Japanese market, pays its tire 
builders at the rate of from 3 to 8 cents per hour. In this plant, and in certain 
others, it is probable that the desirability of low wage rates has been an important 
factor. 

Representative of the tendency followed in the location of plants outside of the 
United States is the history of the Goodyear Tire and Rubber Co.'s expansion. 
Goodyears plants are now located in Canada, England, Java, Australia, Argentina, 
Brazil and Sweden. 

These plants employ, according to our estimates, the following number of 
workers: England, 2,696; Java, 1,2171 New Toronto, Canada, 1,44~j Australia, 
1,226; Argentina, 997; Bowmanville, lianada, 489; Sweden and Brasil, 200 each. 
(The last 2 are a very rough estimate, based on newspaper reports.) 
t (The above estimates are based on a report of man·hours per year in Goodyear 
plants, published in India Rubber World, December, 1939, p. 68. It was assumed 
that 1600 hours per year represented one job in all plants. 1600 is a liberal uti· 
mate of the!number of hours worked per year by Akron Goodyear employees.) 
. Thus, the Goodyear Co., for various reasons, decentralised not from Akron r 

but'fro.lllAA.merica., some 8,400 jobs since 1920. 
, ~~ r ,I 
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So far as its American operations are concerned. Goodyear has found it advan

tageous to shift part of its production outside of the main Akron plant during 
recent years. The establishment of the Gadsden plant in Alabama in 1929, at 
the request of Sears, Roebuck and Co., with which Goodyear had a contract, the 
taking over of the bankrupt Kelly-Springfield Tire and Rubber Co. at Cumberland, 
Maryland in 1935, together with the establishment of plants in J sckeon, Michiga.n 
and Windsor, Vermont in 1937, and St. Mary's Ohio_ in 1940, have indicated a 
recent trend of companYjolicy . -

The Firestone Tire an Rubber Co., also, during recent years, has established 
branch plants outside of Akron. This development took place almost entirely 
within the year 1937. At that time, according to our estimate productive capac
ity,1 sufficient to employ in the neighborhood of 4,000 workers was established by 
Firestone in the citles of Memphis, Tennessee, Fall River, Massachusetts, and 
Wyandotte, Michigan. A good share of this outside productive capacity was 
established, apparently, to take the place of production formerly carried on at the 
company's main plant in Akron, Ohio. Before 1937, Firestone had established 
only 1 outside plant, employing 1700 workers, in Los Angeles, California. 

The Goodrich Tire and Rubber Co., in the same year, established outside of 
Akron productive facilities to employ 750 rubber workers. A mechanical rubber 
goods plant in Cadillac, Michigan, and a highly efficient tire plant in Oaks, Penn
sylvania were established in 1937 by this company. For 1940, the- company is 
announcing the opening of a mechanical goods plant in Clarksville, 'Tennessee. 
In 19~8, Goodrich established a tire plant in Los Angeles, to employ 760, and in 
1929 took over the Hood Rubber plant in WatertowD, Massachuset~ for the 
employment (at capacity) of 4,500. ~ 

These facts will indicate what Busi'Mll8 Week was writing of when it described 
decentralization as a threat and a promise. The threat was to Akron, and its 
industrial employees, the promise to any community willing to meet demands 
laid down by the rubber corporations. Since decentralization has been made. a 
prominent issue, through the publicity of the rubber companies, the certain s.o
called "community agencies," analysis of the causes and effects of these moves' -~ .. 
of considerable importance. . :.~ 

COMMUNITY BLA.CKM.A.IL •. !.: 

On February 28, 1936, Mr. L. Hurley of the Goodyear Tire and Rubber Com
puy wrote to E. S. Cowdrick of the Special Conference Committee concerning 
the strike then in progress at Goodyear's Akron plants: 

uWhile McGrady says he has a plan, it is very similar to the one he put in down 
at Toledo, and as you know, this has not put a permanent end to this sort of labor 
difficulties. Just off the record, you know that General Motors is doing every
thing possible to move all of their operations out of Toledo, and an agreement to a 
plan such as this would mean that we would eventually move our operations to 
other parts of the country. n 

This was not the first time the threat of decentralization had been used in an 
attempt b'l the Goodyear Company to wring concessions from the citizens and 
workers 0 Akron. 

Since the emergence of the union as an active force in Akron rubber plants, the 
threat of decentralization has been thrown constantly at rubber workers and" the 
community. 

For the most part, the companies have been content to allow the ,Proclamations 
of disaster to be issued by various so-called "citizens' committees.' For a num
ber of months in late 1937 and 1938, the Greater Akron Association paid for 
regular radio pro~ams and newspaper ads, in which the cupidity of the rubber 
workers and the CIO was held responsible for making Akron a "ghost town". 
The Akron Chamber of Commerce also prophesied civic disaster. 

Although it was first to open fire with the decentralization propaganda, Good
year has Dot carried recent decentralization so far as at least one other big com
p&ny, the Firestone Tire and Rubber Co. The two Goodyear plants established 
since 1936 a.t Jackson, Michigan and Windsor, Vermont employ an approximate 
total of 1,845. Firestone, since 1936, has set up plants at Fall River, Massachu
setts, Memphis, Tennessee, and Wyandotte, Michigan, to employ a total of about 
4,000. 

OO'-the-record gossip from sources close to rubber company management is that 
most of the decentralization planned since 1929 by the big tire companies is 
oompleted. It was the relative prosperity of 1936, rather than excessive union 
demands, which stimulated the burst of decentralization that saw close to 5,000 
new jobs established outside of Akron. 
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Only with tire sales up, the industry stabilized through an armistice to price 
wars, and profits increasing, did the big companies feel justified in launching all 
their program of decentralization. 

Recent investments by Goodyear and Firestone for the "modernization" of 
their Akron plants indicate that major steps in the direction of more decentraliza.
tion are not to be undertaken in the immediate future. 

The extent to which decentralization has taken place from Akron is difficult to 
determine in the atmosphere of gossip and hysteria which has attended the moves. 

In 1929, 61.4 percent of tire workers, or 51,135 workers, were employed in 
AkrOD; in 1938, 49.4 percent, or 25,100. If the 1929 percentage of jobs in Akron 
had prevailed in 1938, the Akron 1938 employment in the tire industry would 
have been 29,042. This indicates that around 4,000 jobs had been decentralized 
from Akron since 1929. It should be remembered that this does not represent, 
necessarily, the movement of jobs and equipment outside of the city. Had the 
capacity of outside plants been utilized at top levels, Bnd Akron allowed to absorb 
the full impact of the depression in the form of reduced output and employment, 
figures for 1938 would have little real meaning in terms of shifted produotive 
facilities. 

At any rate, it is clear that enough jobs have been moved from Akron to make 
rubber workers and Akron ~ople fear the threat of decentralization. 

How the B. F. Goodrich Co. attempted to use this threat in an effort to force 
through a heavy wage cut W88 shown in the spring of 1938. At that time, the 
company announced that competition would force it to move 5,000 jobs out of 
Akron unless the union agreed to reduce labor costs by taking a generaJ wage--cut, 
ranging up to 17~ percent. 

Following an impartial study of the company's position by a representative of 
the U. S. Dep't. of Labor, which failed to establish the necessity for a cut, the 
union rejected the company's proposal. In the meantime, various "civic groups", 
playing on the prospect of an income loss to the city J through a fade out of 5,000 
jobs, had been bringing to bear upon the union membership intense pressure for 
acquiescence to the company's demands. A orowd led by the Secretary of the 
Chamber of Commerce, now Administrator of U nem~oyment Compensation for 
th~ State of Ohio, surrounded and threatened union negotiators on company 
property on at least one oooasion during the controversy. 

However, the union was able to bring ita position before a large section of the 
publiC, and no violence materialized out of the whole situation. 

Though subseguent movement of 400 jobs in mechanical goods production to 
a new plant in Clarksville, Tennessee has scarcely served to vindicate the com
pany's threat of 5,000 jobs lost, enemies of the union in Akron still charge it with 
"driving jobs out of Akron." This experience demonstrates very clearly that in 
its power to threaten decentralization, a modern corporation may easily establish 
the impetus to vigilante movements threatening the law and order of an entire 
community. 

In February, 1940, Goodrich announced plans to build a new $70,000 factory 
using machinery to cost $100,000 in Akron.. This announcement coming less 
than 2 years after the drive to "Keep Goodrioh in Akron" by lowering wages has 
particular significance. 

The whole "strategy" of decentralization should be clear. Since 1935, the 
Big Three in the rubber industry have been seeking to reintroduce the 8-hour 
'day in their Akron plants, and to drive their workers to higher and higher levels 
of production. Cuts in hourly fates to briog wage levels for the 8-hour day down 
to those prevailing for the 6-hour day I were included in the program of the com
panies. 

The direct frontal attack to put over this J'rogram failed when Goodyear 
workers fought for their standard of living (an the community's) in the strike 
of 1936. 

Taking a new course, the companies undertook a war of attrition and flank 
movement in 1937. In this campaign, "decentralization" was the basic munition. 

By taking advantage of the general program of decentralization worked out 
during the early thirties, the companies covered their move into low wage areas 
with indictments of the union. 

Objects of this propaganda were apparently: 
(a) To break the unity 01 em:r,lotiee ruiBtana to lower standard. oJ pay and intemi

fled proauction atandarcU.-'lhe outright discharge of a section of organized 
workers and their replacement ~y workers pledged against unionism would have 
been a olear violation of the Wagner Act. The transfer of production from 
organized plants to new plants where organization was rendered inteDBely diffi.-
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cult. could be expected to accomplish the SAme purpose, without obvious vioh.tion 
of the Act. Workers could be deprived of employment because of union activities 
without any redress under the law. 

Workers in the new outside plants have accepted the speed-up, the 8-hour day, 
and wage levels below standard for the industry. because organization and collec
tive bargaining have been denied them. Some examples of how this is accom
plished are described below. This has made the defense of union standards 
difficult in Akron, Detroit and other organized sections of the industry. 

Wage levels in plants set up since 1936 under the decentralization schemes of 
the major companies are almost without exception below the wage levels of the 
industry. Average hourly wages for the tire and tube industry have stood at 
about 96 cents in recent years, while in the other rubber goods industry 60 cents 
has been the average. (U. S. Bureau of Labor Statistics figures.) 

At Goodyear's Gadsden tire plant, workers receive according to reliable esti
mates, an average of 75 cents an hour. At Firestone:s MemphiS plant, 75 cents 
is the highest paid wage. Work for other skilled employees ranges from 54 
cents to 72 cents an hour. Common labor is paid under 40 cents. 

The mechanical goods plant of the Goodrich Company at Cadillac, Michigan. 
pays an average of 40 cents per hour, ~ccording to information which we believe 
to be reliable. 

(b) Further obj~ct of thil decentralization, anti-union propaganda WGS to identify 
th~ union publicly with the evil social effects of industry's ruthl~ss policies.-Alleged 
"excesses' of the CIO were blamed "for decentralization policies which were in 
operation 15 years ago in the ruob~r industry, long before labor was organized. 
Nation-wide publicity was given this brazen falsehood. It is used to intimidate 
workers all over the country, and bring the vigilante spirit to communities 
unfamiliar with the labor movement. 

By and large, the city of Akron sympathized with the struggle of the Goodyear 
workers to prate('t their hours and wages in 1936. Decentralization scares 
sought to substitute antagonism and hostility in the place of this sympathy. As 
a result, some Akran storekeepers and businessmen were placed in the anomalous 
position of supporting sharp reduction in their customers' purchasing power under 
the threat of this social blackmail. 

(c) Another object of thil propaganda was to establish private industrial control 0/ 
public political power.-In the struggle to shift production from community to 
community, bidding by communities is intense. Many inducements are offered. 
Among them, too often, is an offer of control over, or at least "cooperation" with, 
local governments in the interests of the company. Civil rights of the workers 
a.nd looal democratio institutions and processes are saorificed to the zeal for 
securing unew industry/' 

In commenting on this issue, the Citizens' Fact Finding Movement of Georgia 
(Series HI, No. 3, P. 13) states: 

"In many cases where the wooing of outside industry has been too eager, the 
community has been committed in advance to a policy of maintaining a force of 
cheap and docile labor. Commitments of this kind have always been implied, 
if not ve~bal. The result is the effective suppression of personal rights &nd civil 
liberties in these communities." . 

This tendency to sacrifice civil liberties and democratic rights is not confined 
to anyone section of the oountry. In St. Mary's, Ohio, the Goodyear Tire and 
Rubber Co. recently completed the erection of a plant for the manufacture of 
pliofilm and miscellaneous rubber goods. Albert M. Koch, Mayor of St. Mary's, 
was recently quoted in the Akron Beacon Journal to the following effect: 

uThere's a strong feeling against them Oabor organizers) here, and I dread the 
thought of what might happen if they come in." (November 19, 1939.) 

Mayor Koch's "dread" has been realized. A citizens' committee came to
gether recently in his own office, to drive out of town AF of L organizers who 
had attempted to bring unionism to construction workers on the Goodyear plant. 

The experience of the U R W A in Gadsden, Alabama illustrates the completeness 
with which an industrial company may dominate a community's agencies of 
government. The situation is described in the reports of the hearings before the 
La Follette Committee. (Part 8, pp. 3002, If.) 

Examples of this kind could be endlessly multiplied from the general experience 
of the labor movement. It is apparent that with communities vying with each 
other for location of new industrx, and conniving at the violation of civil liberties 
and the maintenance of a "docile' labor supply, the whole foundation of American 
democracy is imperiled. 
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OTHER l"OSSIBLlD CAUSES 01' PJlCBNTBALlZATION 01' THlD RUBBER INDUSTRY 

(1) Decentralization may be in asarch of lower costs of distribution and trons
portation.-This will apply, we believe, to the establishment of such plants 88 
the Goodyear plant in Gadsden, Alabama in 1929, and to the California planta 
of the Big Four rubber companies. The policy, also, of such large automobile 
manufacturers as Ford and General Motors, with their decentralization of pro .. 
ductioD, has tended to force like decentralization in the automobile tire and tube 
industry. Here transportation costs bulk: as a major factor. 

(2) Shifling of proauciion from le •• to more ejficiem plants h .. laken pia"" to 
Bome B:litent in the rubber industry.-As well as decentra.lization, the United States 
Rubber Co. offers an outstanding example of this tendency in the rubber industry. 
When this corporation was taken over by Du Pont interests in 1928, it was made 
up of a large number of plants, operating in different localities, many of them at 
a very low level of efficiency. In an intense effort to meet competitive costs, 
U. S. Rubber management was forced to close down plant after plant throughout 
the country, and to centralize production in ita most efficient plants. In those 
plants, naturally, higher and higher levels of productive efficiency were obtained, 
with no substantial increase in the labor force. 

From 1928 to 1935, 19 of the 44 plants were closed down, and production COD
solidated in the remaining 25. It must be noted here that the U. S. Rubber Co. 
made considerable efforts to secure new employment for its laid-off workers, and 
that older employees were partially compensated for their loss of work by dis
missal pay. 

(3) Umcrupulo'UB bidding for new ind'U8trie8 by many communities has resulted 
in many BmO'UB shi/la in proauction.-During depression years, with the failure 
of industrial production to expand naturally into new territories, there hail: been 
a tremendous development in competitive bidding for the industrial production 
available, ss we pointed out before. Without seeking to go fully into this problem, 
which concerns the steel, auto, "textile, hosiery, shoe and other industries, we 
should like to give something of the experience in rubber. There we have seen 
various communities in the North and South seeking to entice to themselves new 
pl~ts, by offering a whole range of favors and special dispensations. The 
presentation of free plant sites, the provision of capital for the construction of 
factories, absolution from payment of taxes, or special slashes in tax rates, and 
other special favors are offered to companies by the representatives of states or 
communities. 

The city limits of Memphis, Tennessee, for instance, were swung around the 
Firestone plant established there in 1937, so as to allow the rubber company to 
pa.y the county rate, rather than the city tax rate. This made a difference 
between $3.09 per thousand in the city, and 96 cents per 1,000 in the county, 
in favor of the company. A similar situation prevails in Gadsden, Alabama, 
where the Goodyear plantt having been provided with a free site, was placed 
outside the limits of the city. In Cumberland, Maryland, by action of the 
city council, the Goodyear Co. will pay no taxes until 1945. 

The Goodyear plant in St. Mary's, Ohio is being built OD a 21-acre farm, 
bought by popular subscription. of $23,000 by local citizens. In Windsor, Ver
mont, the machinery, capital stock, and personal buildings of the corporation are 
ta.x exempt for ten years. 

The State of Mississippi has authorized local units of government to issue bonds 
for the erection of manufac.turing plants. The Armstrong Rubber Co., of West 
Haven, Connecticut, has taken advantage of this offer, and has built in Natchez, 
Mississippi, a plant which will furnish employment to about 400. It may be 
added that the Armstrong Rubber Co. is not organized by any labor union, and 
has, nevertheless, seen fit to Hdecentralize". 

It is assumed by the rubber companies that their choice of location for operation 
is a private matter, for decision according to the immediate interests of manage
ment. It must be remembered, however, that both the community and the 
nation have a vital interest in the economic forces determining their very life. 
The city of Akron is a city built for and by the rubber industry. Experiencing 
8 rise in population from 69,000 in 1910 to 250,000 in 1931), this city ha. no 
substantial economic base outside the rubber industry. (In 1929, some 76 
percent of the employed industrial workers of Summit County were tire and tube 
workers; total number of wage earners was 67,298, and total wages, $107,253,929. 
In 1937, theee totals had dropped to 52,888, and $80,701,916. In the latter year, 
some 67 percent of the industrial workers were tire and tube workers.) (Figures 
from the U. S. Census of Manufactures.) 
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SOCIAL EFFECTS OF DECENTRALIZATION 

Akron citizens invested from 1914 to 1929 over 97~ million dollars in homes. 
Without the rubber industry, the value of these homes and the value of Akron 
real estate would be reduced to practioally nothing. 

Civic improvements have been made for the rubber companies and paid for 
from tax money. For example, the $1,500,000 Mogadore dam which is nearing 
completion was started at the insistent demand of the Goodyear Co. The 
company said that it would have to move some production from Akron unless 
its water service was improved. Early in 1938, however, long after the project 
had been undertaken, Mr. Litchfield, President of the Goodyea.r Co., blandly 
declared that Goodyear DO longer needed the water from this dam. Large public 
investments, 88 well as rubber workers, seem to be at the mercy of rubber com
pany whims. 

Decentralization of the industry seemed to threaten disaster, therefore, to the 
full security of Akron's middle and commercial classes. The loss of 5,000 or 
more jobs to Akron would mean the loss of something like $7,500,000 in yearly 
income and cash circulating through the veins of the city's economic life. In 
comparison to it, the social consequences of a major air raid would be incidental. 

At the BAme time, Akron's middle class has come more and more to realize 
that surrender to the companies' campaign of longer hours and shorter wages 
would have equally disastrous results. That campaign, too, meant the lOBS of 
jobs and the 1088 of basic income to the community. Thus, this community 
seemed to be facing strangulation-loBS of income through increased shifting of 
jobs, or through increased exploitation of its workers. . 

From these circumstances, it is clear that the tremendous economic power of 
corporations over the communities in which they operate must be subjected to 
some kind of regulation, for the public good. If stable community and civic 
enterprise is to be built up, if the investment of a lifetime of saving and endeavor 
is to be secured, there must be some guarantee that powerful corporations will 
not be allowed freely to overthrow the economic life of a community. If Ameri
oan society is to be stabilized, the responsibility of corporations to the community 
and to the nation at large must be established. 

It should be clear that what we are discussing is not simply an Akron problem, 
that what we are interested in is not simply the welfare of Akron. The unregulated 
power to decentralize and sbift production, without consideration of its social 
consequences, is a thing which threatens the security of every community and 
state in the nation today. 

It is difficult to estimate the full social cost of speed-up and decentralization in 
the rubber industry upon such a city as Akron, Ohioa From January of 1938 to 
January of 1939, t.he number on WPA in Summit County increased from 8,356 
to 19,876 (From WPA Administrator Roose.) AII.hough WPA authorities have 
no information to give on the number of rubber workers in this group, they a.re 
generally estimated to make up the large bulk of those securing WPA employment. 

By January, 1940, WPA rolls in Akron have been cut from the high .point of 
January, 1939 to 9,919. It must be added that in January approximately 4,000 
employable workers were on city relief, where they are living on a relief quota 
providing 4~ cents for each meal. The level of production in the rubber industry 
IS, very roughly, equal to what it was in the middle of 1937, when 6,000 were on 
WPA, and only 362 employables on city relief. It would be correct, then, to 
estimate that in Akron there are at least 6,000 rubber workers whose jobs at 
present levels of production have been wiped out by the combined forces of 
technological advance and decentralization. 

The total loss which this represents to the community is by all estimates 
tremendous. Even assuming the continuance of adequate WPA and city relief 
(& very large assumption, indeed, these days), buying power of f·hese 6,000 em
ployable workers is cut by more than half. Akron WPA workers receive $57.20 
a monthj rubber workers, about $140.00. 

A series of interviews with a group of former rubber workers now on WPA 
indicates something of what this means to 'their standard of living, and to their 
buying habits. Everyone interviewed had been forced to cut their rent by 50 
or 60 percent. Incidental expenses, snch as entertainment, automobile travel, 
etc., were ontirely eliminated. Expenditures for clothes of these workers and 
their families in the past two years averaged from $20 to $30, and in no case reached 
over $50. 

Stories presented were of unpaid doctors, grocery and insurance bills, of cars 
no longer operated be!'.ause the rubber workers could not buy tires, and of R 
general reduction of living standards to the Illost m~re level of sqbsisteoOf(', 
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Investors in the rubber indu~try may look with some wonderment on the 
expansion of facilities, even if the ostensible reason for such expansion is to get 
greater "efficiency" from operations. 

The rubber industry h.a.s been notorious for its excess capacity. In NRA 
days, the Rubber Manufacturers Association estimated by a most conservative 
method that there was excesa capacity in the tire industry of Bome 37 percent in 
the years 1927-1933, and felt "quite confident that this information conclusively 
demonstrated the desirability of limiting the creation of additional productive 
capacity". (From The Rubber Industry Study put out by the NRA Division of 
Review.) At that time, it was estimated that the industry had to count on 
carrying between $35,000,000 and $40,000,000 in fixed assets which were idle. 

We estimate that 5 tire plants built since 1933, when these remarks were made 
about the seriousness of excess capacity, account for capacity for about 9,500,000 
more tires a year. 

Investors, if the facts were revealed to them, might well join the rubber workers 
in looking with disfavor on the building in the name of greater efficiency of more 
and more plants, in an industry already overbuilt. 

THE NATIONAL PROBLEM 01' DECBNTRALIZATION 

Decentralization has brought, perhaps, certain temporary advantages to the 
communities in which new factories have been erected, but it haa brought also, 
to those communities, ever-increasing speed-up in the factories, an unparalleled 
flouting of civil liberties, and no secure guarantee of economic welfare. It 
results, indeed in an economic debasement, eventually, which threatens our 
vaunted American standard of living. 

Unrestricted decentralization is as much a threat to the new as to the old 
community. Gadsden, Alabama, for instance, is told by the Goodyear company 
union that union organization will drive jobs out of Gadsden back into Akron. 

Looking at the whole problem on the national scale, it is clear that the issues 
have been intensified by our present economic difficulties. The failure of indutsry 
to expand in the past decade has intensified competition among communities and 
states for a larger and larger share of already existing production. 

Autarchy has been criticized &8 an economic doctrine in its application to the 
life of modern nations at large. The idea that a nation may live outside the 
sweep of the world economic system has proved false. The effect of the un
restricted power to decentralize has been to establish throughout this country 
tendencies toward autarchy, or economic isolation, on a regiono.'l state or even 
community-wide basis. Tire dealers in the South advertise, 'Buy Southern 
Made Tires". On the other side, there is a strong tendency among Ohioans to 
demand Akron or Ohio made tires. This kind of sectional economic rivalry is 
surprising and disconcerting in our count.ry, whose greatness has been established 
upon the unity and cooperative endea"or of all sections in the building of a 
common economic life. 

Few other issues in the life of our country today seem to us more in need of 
investigation than this. Our experience has been but a small part of general 
developments. We believe that we are expressing not the interest of any single 
community or any single region in saying that the threat to American living 
standards, implicit in the power of shifting production at will, is one which re
quires an early and thorough investigation looking to the framing of appropriate 
legislation. 

80MB CONCLUSIONS 

We submit, in the first place, that we have no panacea to offer for the imme
diate solution of the problems which we have outlined. A constantly rising power 
of production has brought with it in our industry, &8 in many others, a constantly 
declining power of consumption. As immediate steps toward a solution of this 
problem which threatens the foundation of our American way of life, we have the 
following suggestions: 

(1) The recognition of labor's contribution to the stabilization of our economy. 
together with continued guarantees of labor's right to organize and bargain col
lectively with employers. Labor alone, during the past few years of intense 
technological advance and unemployment, has taken steps to check this fatal 
tendency. We have gladly accepted the new efficiency of machines, but we have 
striven to maintain the yearly income of our workers, in spite of reduced hours. 
This, in our industry, has meant the salvation, as we estimated before, of approxi
mately 32,000 jobs. The CID has made a similar contribution in the country at 
large. We have striven to protect the communities in which we have memben 
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against the evil results of irresponsible decentralization-but it is obvious that we 
ca.nnot cope with this problem single-banded. 

(2) More definite support from government agencies for the union's attempt to 
maintain the living standards of America's industrial workers. The legislative 
program of the CIO stands BB the clea.rest expression of necessary steps for the 
attainment of this end, and for American economio stability, at the present time. 

(3) A thorough-going investigation of the problems whose main features we 
have endeavored to describe. Both technological unemployment and the ques
tion of decentralized or shifted production are closely related, one to the other. 
They stand out as subjects upon which thorough investigation by authorities 
having access to all the Decessary information should be carried. out within the 
immediate future. We are confident that once the facta are completely known 
to the American public, it will be possible to enact legislation necessary on these 
vast social problems. 

We are convinced that intelligent action on the part of our government will 
be necessary to check and regulate the ruthless exploitation of men and com
munities by powerful corporations. Action along -these lines, action to preserve 
the living standards of the unemployed, is, in our opinion, action to secure the 
future of this country. 

Respectfully submitted. 

uopwa #4. 

THOMAS F. BURNS, 
Vice-Presitknt, United Rubber Workers of America. 
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WOBX PROJECTS ADMINISTRATION, NATIONAL RESIIABCB. PaOJSeT 

David Weintraub, Director 
RBpOBTS PUBLISHJIlD AS 01' APBlL 1940 

GENIlBAL 

Unemployment and Increasing Productivity, by David Weintraub assisted by 
Harold L. Posoer, Report No. 0-1, March 1937. Prepared for the National 
Resources Committee report, Technological Tren.d.7 and NationaZ Policy. . 

The Research Program of the National Research Project, by Irving Kaplan, Report 
No. G-2, August 1937. . 

Summary of Findings to Date, March 1998, by David Weintraub and Irving 
Kapian, Report No. G-3, March 1938. 

Effects of Current and Prospective Technological Developments Upon Capital Forma
tion, by David Weintraub, Report No. 04, March 1939. AlBo published in 
the American Economic RevietO, Vol. XXIX, No. 1 (Mar. 1939), Supplement. 

Industrial Change and Employment Opportunity-A Selected Bibliograph1l, prepared 
under the supervision of Alexander Gourvitch with the assistance of Carolyn 
Blanks, Marion Hayes, Esther Skala, and Sophie Udin, Report No. 0-5, July 
1939. 

Survey of Economic Theory on Technological Change and Employment, by Alexander 
Gourvitch, Report No. G-6, in press. 

Selected Reference. on Practices and Use of Labor on Farm8, compiled by Willia.m 
A. Newman and Loring K. Macy, Report No. A-3, October 1937. Prepared 
under the supervision of John A. Hopkins. 

STUDIElS IN TYPES AND RATES 01' TECHNOLOGICAL CHANGE 

Manufacture 

Industrial Instrument. and Changing Technologyl~by George Perazich, Herbert 
Sohimmel, and Benjamin Rosenberg, Report NO. M-I, October 1938. Pre
pared under the supervision of George Perazich. 

12~491--41--pt.3O----S8 
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Me"hanization in tIuJ Brick IndUBt1'1J. by Alfred J. Van T .... l and David W. 
Bluestone. Report No. M-2.- June 1939. Prepared under the 8upervieion 01 
George Perazich. 

Muhanizatima in the Cement Induatry, by George Perazich, S. Theodore Woal, 
and Herbert Schimmel. Report No. M-3. December 1939. Prepared under 
the Bupervision of GeOI'ge Perazich. 

Ind".trial R .. earch and Cha"9ing Technology. by George Per ..... ich and Philip M. 
Field, Report No. M-4, January 1940. Prepared under the Bupervision of 
George Perazich. 

Mechanjaalion in the lAlmber Indu811'1J. by Alfred J. Van Taaael with the aaaistance 
of David W. Blueatone. Report No. M-5. March 1940. Prepared under the 
8upervision of George Perazich. 

Mechanical Changes in the Co!tcm,.Te"l>1. Ind",,1'1J. 1910 to 19!!6. by Boris Stern. 
Report No. B-=-2, October 1937. Conducted in cooperation with the United 

States Department of La.bor, Bureau of LabOl Statistics, and prepared under 
the supervision of Bons Stern; reprinted from the Monthly Labor Ret1ierD. 

Mechanical Changes in lhe WooZen and War,'ed lndustn... 1910101958. by Boris 
Stern, Report No. B-3, January 1938. ,Conducted in cooperation with the 
United States Department of Labor, Bureau of Labor Statistics, -and prepared 
under the supervision of Borie Sternj reprinted from the Monthly Labor Reuiew. 

Sy.tema of Shop Manogem<1l/ in the CoU..,.,.Garment Indust1'1J. by N. I. Stone. 
Report No. :8-5, August 1938. Conducted in cooperation with the United 
States Department of La.bor, Bureau of Labor Statistics, and prepared under 
the supervision of Boris Stem j reprinted from the Monthly Labor ReoieI.D. 

Mining 

Technology and the M",eral lndu,tri ... by F. G. Tryon. T. T. Read. K. C. HcsJd. 
G. S. Rice<-and Oliver Bowl ... Report No. E-l. April 1937. Prepared for the 
National .ttesource8 Committee report, Technological Trmda and Nati0n4l 
Policy; conducted in cooperation with the United States Department of the 
Interior, Bureau of Mines, and prepared under the supervision of O. E. Kiessling. 

Mechanization Trend& in Metal and Nonmdal Mini"" a8 Indicated by Sale, 0/ 
Untkrground Loading Equipment, by L. N. Plein, F .. E. Berquist, and F. G. 
Tryon, Report No. E-3, June 1937. Conducted in cooperation with the 
United States Department of the Interior, Bureau of Mines, and prepared under 
the supervision of O. E. Kiessling. 

Fuel EiMiency in Cement Manu/adur •• 1909-19!!5. by Nicholas Yaworaki. Vivian 
Spencer. Geoffrey A. Saeger. and O. E. Kiessling. Report No. E-5. April 1938. 
Conducted in cooperation with the United. States Deprtment of the Interior, 
Bureau of Mines, and prepared under the supervision of O. E. Kiessling. 

Mineral T.ch""Zogy and Output per Man Sludies: Grade 0/ Ore. by Andrew V • 
. Corry and O. E. Kiessling, Report No. E-6, August 1938. Conducted in 

cooperation with the United States Department of the Interior, Bureau of 
Mines, and prepared under the supervision of O. E. Kiessling. 

Minera! Technology and Output per Man Studies: Rock DriUi"". by C. E. Nigluna.n 
and O. E. Kiessling, Report No. E-ll, February 1940. Conducted in cooper&
tion with the United States Department of the Interior, Bureau of Mines, and 
prepared under the supervision of O. E. Kiessling. 

A gricuUurtJ 

Changea in Farm PotDer and Equipment," Mechanical CoUon Picker, by Roman L. 
Horn. and Eugene G. McKibben. Report No. A-2. August 1937. Prepared 
under the supervision of John A. Hopkins. 

Changes in Farm Power and Equipment: Traclor., Truck8, and Atdomobilu, by 
Eugene G. MoKibben and R. Austin GriffinJ..Report No. A-9. December 1938. 
Prepared under the supervision of John A. !1opkins. 

Change. in Farm Power and Equipm<1l/: Field Imp' • ...,.,.. by Eugene G. Mo
Kibben<-John A. Hopkins. and R. Austin Griflin. Report No. A-ll. August 
1939. rrepared under the supervision of John A. Hopkins. 

STUDIES IN Pl\ODUCTION, Pl\ODUCTlVlTY, AND BMPLOYMBN'T 

Manufacture 

PToduction EmploYm<1l/. and Productivity in 59 Manu/aduri"" lndmtri ... 1919-
> S8, by Harry Magdoff, Irving H. Siegel, and Milton 13. Davis, Report No. S-l, 
Ma), 1939. Prepared under the supervieion of Harry Magdoff. 
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Prrxluctioitll and Empwymenl in Selected Induelries: Bed S"IIar, by Raymond K. 

Adamson and Miriam E. West, Reporti No. N-l, October 1938. Conducted 
in cooperation with the National Bureau of Economic Research, and prepared 
under the supervision of Barry Jerome and Willi&JD A. Neiswanger. 

Produdil1itll and E1!'P1.oyment in 'Selected Induatries: Brick and Tile, By Miriam 
E. West, Report No. N-2, February 1939. Conducted in oooperation with the 
National Bureau of Economic Research, and prepared under the supervision of 
Harry Jerome and William A. Neiswanger. 

Labor Prrxluctioilll in the Leather Induetry, by John R. Arnolcj, Report No. B-1, 
Ootober 1937. Conducted in cooperation with the United I:jtates Department 
of Labor, Bureau of Labor Statistics, and prepared under the supervision of 
Boris Stem; reprinted from the Monthly Labor Review. 

EjfectlJ of Mechanization in Cigar Manufacture, by W. D. Evans, Report No. B-4, 
May 1938. Conducted in cooperation with the United States Department -of 
Labor, Bureau of Labor Statistics, and prepared under the supervision of Bons 
Stern; reprinted from the Monthly Labor Reuieto. 

Labor Prrxluctioily in the Boot ana Shoe I nduetry, by Boris Stel"l!> Report No. B-6, 
February 1939. Conducted in oooperation with the United tstatea Department 
of Labor, Bureau of Labor Statistics, and prepared under the supervision of 
Boris Stern; reprinted from the MonI.hly Labor Refiiew. 

Mechanization ana Producl'ioity of Labor in the Cigar Manufacturing Industry, 
prepared by W. D. Evans. Conducted. in cooperation with the United States 

. Department of Labor, Bureau of Labor Statistics, and prepared under the super
vision of Boris Stern; published as Bulletin No. 660, September 1938, of the 
Bureau of Labor Statistic.s. 

Produdioilll of Labor in the CoUon-Garment Industry, prepared by Nahum I. Stone 
assisted by Alfred Cahen and Saul Nelson. Conducted in cooperation with 
The United States Department of Labor, Bureau of Labor Statistics, and pre
pa.red under the supervision of Borie Stern; published as Bulletin No. 662, 
November 1938, of the Bureau of Labor Statistics. 

Mining 

SmaU-Scak PIaeer Mines GB a Sour", of Gold, Empwyment, and Livelihood in 1995, 
!>y Charles White Merrill, Charles W. HeDdenoD, and O. E. KiessliDg, Report 
No. E-2, May 1937. Conducted iD cooperation with the United States Depart
ment of the Interior, Bureau of Mines, and prepared under the supervision of 
O. E. Kieasling. 

Empwyment and Relaled Slatisliee 01 Mi .... and Quarri .. , 1986, Part I. "Bitumi
nous COalj" br. F. G. Tryon, W. H. Young, M. E. Wilson, and F. E. Berquu.t 
and Part I, 'Pennsylvania Anthracite," by F. G. Tryon, M. Otero, W. H. 
Young, and D. C. Asbmead, Report No. &-4, July 1937. Conducted in co
operation with the United States Department of the Interior, Bureau of Mines, 
and the United States Deparlment of Commerce, Bureau of the Census, and. 
prepared under the 8upe.rtvision of O. E. Kiessling. 

T.ehno!ogll, Empwyment, ~"d Output per Man in Pho.phole-Rock Mining, 188()'" 
19S7, by A. Porter Haskell, Jr., and O. E. Kieasling, Report No. ~7, November 
1938. Conducted in cooperatio~ with the United Stat .. Department of tbe 
Interior, Bureau of Mines: and prepared under the supervision of O. E. Kiessling. 

Change. in Technology ana Lahor Requirement. in the Cruahect-.8t01&6 Industry, 
by Harry S. Kantor and Geoffrey A. Saeger, Report No. E-8, February 1939. 

Conducted in cooperation with the United States Department of the Interior, 
Bureau of Mines, and prepared under the supervision of O. E. Kiessling. 

Mechanization, E~ployment, and Oulfit per Man in Bituminous-Coal Mining, 
I>l' Willard E. Hotchkiss, F. G. on, Charlotte K. Warner ... L. N. Plein, 
WaIter M. Dake, R. L. Ande1'80D, J. . Gallagher, and Margaret H. Schoenfeld, 
Report No. E-9, August 1939. Conducted in cooperation with the United 
States Department of the Interior, Bureau of Mines, and prepared under the 
supervision of O. E. Kieasling. 

7'echnowgy, EmpwJ/mentkand Output per' Man in Pelrou.um and Natura/,.Gae 
Production, by O. E. ieasling, H. O. Rogen, G. R. Hopkins, N. Yaworski, 
R. L. Kiessling, J. Brian Eby ... Lew Suverkrop, J. S. Ross, R. E. Heithecker, 
W. B. Berwald Andrew W. Howley, M. A. Schellhardt, Richard Sneddon. 
Boyd Guthrie, iIerbert Sohimmel, and J. C. A1bright, Report No. E-I0, July 
1939. Conduoted in oooperation with the UDited States Department of the 
Interior, Bureau of Mines, and prepared under the supervision of O. E. 
Ki....ung. 
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TechnoloJlY, Employmentt.. and Outpu{per Man in Copper Mining, by Y. S. Leang, 
Emil Erdreich, J. C. Hurritt, O. E. Kiessling, C. E. Nigluna.n, and George C. 
Heikes, Report No. E-12, February 1940. Conducted in cooperation with the 
United States Department of the Interior, Bureo.u of Mines, and prepared 
under the supervision of O. E. Kiessling. 

Agriculture 

Changes in Technolo(J1J and Labor Requirement, in Cr-Op Production: Sugar Bee", 
by Loring K. Ma.cy, Lloyd E. Arnotd, Eugene G. McKibben, and Edmund J. 
Stone, Report No. A-I, August 1937. Prepared under the supervision of 
John A. Hopkins. 

Change8 in Technology and Labor R~quirementB in Crop ProducUon: Potatoes, by 
. Hany E. Knowlton, Robert B. ElwQod, and Eugene G. McKibben Report 

No. A-4, March 1938. Prepared under the supervision of John A. Hopkins. 
Changel in Technology and Labor Requirementl in Crop Prod.uction: Corn, by Loring 

K. Macy, Lloyd E. ArLold, and Eugene G. McKibben, Report No. A-5, June 
1938. Prepared under the supervision of John A. Bopkins. 

Cka1if1~ in Technology and Labor Requirements in Crop Production: Cotton, by 
W,lIlI"n C. Holley and Lloyd E. Aniold, Report No. A-7, September 1938. 
Prepared under the supervision of John A. Hopkins. 

Changes in Teck'Mlogy and Labor Requirements in Crop Production: Wheat and 
Oata, by Robert B. Elwood, Lloyd E. Arnold, D. Clarence Schmutz, and 
Eugene G. McKibben, Report No. A-10, April 1939. Prepared under the 
supervision of John A. Hopkins. 

Chang.es in TechfWlogy and Labor Requiremfflts in Crop Production: Vegdabus, bv 
J. C. Schilletter, Robert B. Elwood, and Harry E. Knowlton, Report No. A-12, 
September 1939. Prepared under the supervision of Kohn A. Hopkins. 

Trend. in Size and Prod.uction 01 the Aggregate Farm Enterpriu, 1909-88, by 
Raymond G. Bressler, Jr., and John A. Hopki,ns, Report No . .'1.-6, July 1938. 
Prepared under the supervision of John A. Hopkins. 

Trends in Employment in AgricuUure, 1909-88, by Eldon E. Shaw and John A. 
Hopkins, Report No. A-8, November 1938. Prepared under the supervision 
of John A. Hopkins. 

STUDIES OF BJ'l'BCTS 01' INDUSTRIAL CHANGE ON LABOR IUBXETS 

Recent Trends in Employmmt and Ummployment in Philadelphia, by GIOOys L. 
Palmer, Report No. P-l, December 1937. Conducted in oooperation with the 
Industrial Research Department of the University of Pennsylvania and pre
pared under the supervision of Gladys L. Palmer. 

Th. Labor For" of the Philadelphia Radio IndlUtry in 19116, by GIadys L. Palmer 
and Ad. M. Stoftet, Report No. P-2, April 1938. Conducted in cooperation 
with the Industrial Research Department of the University of Pennsylvania 
and prepat'ed under the Bupervision of Gladys L. Palmer. 

Employmont and Un.mployment in Philadelp1>ia in 1986 and 19117, Part I, by 
GIOOys L. Palmar and Part II by Mar~aret W. Bell and GIOOys L. Palmer, 
Report No. P-3, August 1938 and October 1938. Conducted in oooperation 
with the Industrial Research Department of the University of Pennsylvania 
and prepared under the Bupervision of Gl&dys L. Palmer. 

Ten Year. of Work Exp~ of Philadelphia Weavers and Loom Fixer., by Gladys 
L. Palmer with the assistance of Kate Edelman, M. Eileen Leach, and Belen 
K1opfer, Report No. P-4, July 1938. Conducted in cooperation with the 
IndustrIal Research Department of the Universjty of Pennsylvania and pre
pared under the supervision of Gladys L. Palmer. 

Ten Years of Work Expmence oJ Philadelphia Machinists, by Helen Herrmann, 
Report N'o. P-5, September 1938. Conducted in cooperation with the In
dustrial Research Department of the University of Pennsylvania and prepared 
under the supervision of Gladys L. Palmer. 

R .... ploymon' of Philadelphia Hosiery Workers After Shut-dounuI in 1911S-S4, by 
Gladys L. Palmer and Conatance Williama with the assistance of VaJda Non, 
Report No. P-6, January 1939. Conducted in cooperation with the Industrial 
Researoh Department of the University of Pennsylvania and prepared under 
the Bupervision of Gladys L. Palmer. 

The Search for Work in Philadelphia, 193_6, by Gladys L. Palmer, Re~~=e;.'.o. 
P-7, May 1939. Conducted in cooperation with the Industrial h 
Department of the University of Pennsylvania and prepared under the super
visIon of GlOOys L. Palmer. 
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TM Long-Term Unemployed in Philadelphia in 1986, by G1adys L. Palmer and 

Janet H. LewiB, Report No. P-8, August 1939. Conducted in cooperation 
with the Industrial Resea.rch Department of the University of Pennsylvania 
and prepared under the supervision of Gladys L. Palmer. 

Cigar Makerr-Aflllr the Lay-Of!, by Daniel Creamer &Dd Gladys V. Swackhamer, 
Report No. L-l, December 1937. 

Decaaualization of Long.hore Work in San Francisco, by Marvel Keller t Report 
No. L-2, April 1939. 

Employment &perience oJ Paterso!> Broad-Silk Work.,.., 19116-86, by Jam .. E. 
Wood, Report No. L-3, May 1939. 

Selective Fador. in an Expanding Labor Markd: Lancaster, Pa., by Edward J. 
Fitzgerald, Report No. L--4, June 1939. 

LGbor and the Shut-down DJ the Amo.keag Teztile Milla, by Da.niel Creamer &cd 
Charles W. Cou1ter, Report No. L-5. November 1939. 

Chantle8 in Macla.imry and Job Requirement. in Minnesota Manufactdri~g, 19S1-!J6, 
by Charles A. Koepke with the assistance of S. Theodore Woal, Report No. 
L-6, July 1939. Conducted in cooperation with the Employment Stabilization 
Research Institute of the University of Minnesota. 

Farm-City Migration and Industry's Labor RuerlJe, by Francis M. Vreeland and 
Edward J. Fitzgera.ld Report No. L-7, August 1939. 

n-a<h-Union Policy and TechflOlogical Change, by Harry Ober, Report No. L-8, 
April 1940. 

E,nployment and Unemployment in A Depressed Labor Market: Brazil, 1"d., by 
Miriam E. West, Edward J. fitzgera.ld, and George L. Bird, Report.No. L-9, in 
press. 

REPORTS IN PREPARATION 

Labor Supply and Employment. Conducted under the supervision of Harry 
Magdoff. 

Production, Employment, and Productivity in Mineral Extraction. Conducted 
under the supervision of Harry Magdoff. 

Technology, Employment, and Output per Man in Iron Mining. Conducted 
in cooperation with the United States Department of the Interior, Bureau o~ 
Mines, under the supervision of O. E. Kiessling. 

Technology, Employment, and Output per Man in Lead and Zinc Mining. 
Conduoted in cooperation with the United States Department of the Interior, 
Bureau of Mines, under the supervision of O. E. Kiessling. 

Teohnology, Employment, and Output per Man in Gypsum Mining. Conduoted 
in cooperation with the United States Department of the Interior, Bureau of 
Mines, under the supervision of O. E. Kiessling. 

Teohnical and Resource Faotors Influencing Output _per Man in Anthracite 
Mining .. Conducted in cooperation with the United States Department of the 
Interior, Bureau of Mines, under the supervision of O. E. Kiessling. 

Trends in Railroad Traffic, Revenues, and Investments. Conducted in coopera
tion with the Railroad Retirement Board under the supervision of A. G. 
Silverman. 

Technological Change and Investments in Railroad Property. Conducted in 
cooperation with the Railroad Retirement Board under the supervision of A. G. 
Silverman. 

Employment, Compensation, and Productivity of Railroad Labor. Conducted in 
cooperation with the Railroad. Retirement Board under the supervision of A. G. 
Silverman. 
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E)XIIIBIT No. 2753 

lnd«ua DJ production, employment, man--Murl, and productiPity in manufacturing, 
1919-89 , 

Year 

1919 ______________________________________ _ 
193) ______________________________________ _ 
1921. _____________________ • _______________ _ 
1922. _________________ • ___ • _______________ _ 
1923 ______________________________________ _ 
1921 ______________________________________ _ 
1921;. _____________________________________ _ 
]92IL _____________________________________ _ 
]927 __________________________ M ___________ _ 

1928 ______________________________________ _ 
192IL _____________________________________ _ 
1930. _______ • _____________________________ _ 
1931 ___________________ . ___________________ _ 
1932 ______________________________________ _ 
1933 ______________________________________ _ 
1934 ______________________________________ _ 
1931L _____________________________________ _ 
1936 ______________________________________ _ 
1937 ______________________________________ _ 
1938 ______________________________________ _ 
Im ______________________________________ _ 

(19211=100) 

Prod .... .10. 

63.4 
67.8 .... 
70.4 
81.7 
77.4 ... , .... .... 
ga. 

loo. • 
80.. 68.. 
63.4 
62., 
67.1 
77.' ".a ... 
73 •• .... 

EmploJ'~ ..... 
.... 

100.6 
73 .• 
91.7 

100.'1 .... .... .... 
96.6 
...a 

100.0 
...a 
73.' ... .... .... .... .... 

101.6 
83 .• .... 

Man· 
hours 

.... 
100.5 
76.D 
91.3 '00. 7 ..., 
97.' ".7 
95. '1 .... 

100.0 
80., 
86.. 
61.8 
rn.7 .... 
86.7 
73. a 
711 •• 
61.8 
70 .• 

Productlon pe!'-

W ... 
earoer 

.... 
67.0 .... 
7a. 
81.1 
81.6 
97.7 ,La .... .. .. 

100.0 .... .... .... .... 
711 •• .. .. 
98.' .... 
88.. 

10LD 

63.' 
67.0 
n.li 
76.D 
81.1 
84 .• 
88. a 
Dl.t .. .. .. .. 

100.0 
100.9 
I .... 
103.1 
107.6 
110,9 
lIS. 6 
121.8 
la:!. 8 
119.t 
130.6 

I Data tor 1919-36 cover 69 industries that In 1929 accounted for &1 percent of the employment and M 
percent of the value or products of all manufacturing Industries; the data are from Harry MagdolJ Irvlng 
H. Biege'=.r.... and MUton B. Davis, ProdUdionL, Emplormunt, and ProdtidiDltllln 69 Manufacturing I;;JUftrf.u, 
1819-.'18 (wPA National Research Project, ..Keport No. B-1, May 1939), Part One, p. 66. The flgure& tot 
1937-39 are estimated from incomplete data and are prelIm.Inary. 

ExmBIT No.27M 

I ndt:&.. of produd ..... employment, man-hour" and productivity in the railroad 
indu.try. 1919-89 , 

Yoor 

1919 ______________________________________ _ 1W-ilL _____________________________________ _ 
1921 __ • ___________________________________ _ 
1922 ______________________________________ _ 
1923 ______________________________________ _ 
1924 ______________________________________ _ 
1925 ______________________________________ _ 
192IL ________________ ... ____________________ _ 
1927 ______________________________________ _ 
1928 ______________________________________ _ 
1929 ______________________________________ _ 
1930 ______________________________________ _ 
1931 ______________________________________ _ 
193i ______________________________________ _ 
193IL _____________________________________ _ 
IG3fo __________________________ •• ________ • __ 
10311i ___ ~. ______________ • ______________ •• __ • 
1936 _____________________ • ________________ _ 
1937 _________________________ • ____________ _ 
IV38 ______________ •• ____________ M. ____ M. __ . 
1939 _______ • ____ • ____________________ •••• __ 

('9211=100) 

ProduC)
tIo. 

98., 
lOL9 
77 •• .... 
97.4 
i1.9 .... 

101.8 
98.. 
97 .• ,00.. .... .... 
62.7 .... 
".7 
62.4 
7U 
80.4 
711 •• 86.. 

Employ. .. ... 
llfo.8 
W.4 .... .... 
111.6 
105.6 , .... 
107.1 , .... .... ,00.. .... 
7 .. 
62.. 
68. a 
".7 .... .... 
67 •• 
&7,8 .... 

Man· 
hours 

,18., 
I28. • .... 
l00.a 
llfo.D , .... ..... 
107.9 ,.<8 .... .00.. 
86. • .... 
63 •• .... .... .... 
61.1 .... .... 
67.i 

Production per-

81.1 .... 
77 •• ... , 
97.' 
97.' 
91.9 ... , .... 
98.. 

100,0 
• U 
91,8 86.. 
".7 
98.4 

IOf,8 
116.6 
nu .23.. 
'62.7 

Man· 
boar 

78.6 
"'.4 
"'.7 
82. • 
84 •• 
97 •• 
91.6 .... 
91. • 
...4 

100_0 .. .. 
l00.t .... 
100.1 
100.9 
1101..9 '23.. ..... 
131.8 
138.i 

1 Data reter to ClBSS I Steom Rollroads. Production data tor 1919-37 and employment data tor 1921-3'1 
am from M. L. Jaoob8lm, "Employment. ComJ)()nsatfon, and ProdoetlvJty of RaUroad Labor" (WP A 
National Rcsoarcb Project In cooperation with RaIlroad Retirement Board. In proparatioo). In preparing 
the production IndM:

1 
data on revenue passenger milea and revenue ton mUes as published by the Intentate 

Commerce Commis! on were combined by means of weight. 018 and I, respectively. Production fl.1t1lI'E!I 
tor 1938 and 1039 were computed from Interstate Commerce Commission data pubUsbed In the Stmq of 
Curr,nt Bulfruu (UDltcd States Bureau 01 ForeIgn and Domealio ComDleI"\l8). The employment indu. 
b8led ~ data of the IDtentate Commerce COJJUIliMIon. 
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EXH'BIT No. 2755 

lnd«ua oJ production, employment, marrhour., and productiuity in. thB electric light 
and power indultry, 1917-39 I 

[''''-'OO} 

Yoar 
Production per-

Produo- Employ- Man-hours ' ____ ,-__ _ 
tion men1i I 

1917. ______ 0 ___ 0 _________ • ______ • _________ _ 

1922. ________ • _____________________ • ______ _ 
1923. ____________ • ________________________ _ 
1921 ______________________________________ _ 
19'16. ________________________________ • ____ _ 
1926. ____________________ • ___ M ____________ _ 

1927 _____________ • _____________ • __________ _ 
1928. __ • ___________ • ______________________ _ 
UI29. ___ • __________________________ • ______ _ 
1930. _____________________________________ _ 
1931 ______________________________________ _ 1932 ______________________________________ _ 
1933 ______________________________________ _ 
1934 ______________________________________ _ 
1935 ______________________________________ _ 1936 ______________________________________ _ 

!::::::::::::::::::::::::::::::::::::::::I 

29.8 .... 
M.' 
67.9 84., 
78.' .... .... 

100.0 .... ... , .... .... .... 
,00. , 
116.1 
127.4 
120.8 ,36.. 

.... .... 
M.' .... 
70.. 
77. , .... 
00.' 

100.0 
103.0 .... 
83 .• 
78. , 
SS., .... 

·00.0 
95.0 
91.1 
91.4 

.... 
54.3 .... 
60. , .... 
'U SS., ... , 

100.0 
103.7 .... 
78 .• 
71.6 .... 
71.1 
77.' 
81.8 
78.' 
77.8 

Employee Man·hour 

'0 .... ... , 
93.1 . ... 
.U ..., 
".8 

100.0 .... .. .. 
101.4 
109.9 
111.1 
119.2 
129.0 
134.1 
181.7 
'<8.8 

7&.4 ... . 
101.7 .... 84., ... , 
98.' .... 

100.0 .... 
98., 

106.7 
121.0 
183.6 
141.6 
149.8 
165.1 '84., 
176.9 

I Data for 1917-37 are based on Harry Magdofr, IrvIng H. SiegeJ, and MIlton B. Davis, Prodfldit1f1, Em
plorment, and ProdU(tiDUlI jn69 Manufacturing IfldtUlriu, 1919-88 (WP A National Research Project, Report 
No. 8-1, May 1939), Part Three, p. 149 (ftguros for years following 1929 were adjusted to trends indicated 
by the 1937 census 01 electrical industries conducted by tbe United States Bureau of the Census); figures 
for 1838 aDd 1939 are prelim1ou, ext.eDs1oDS 01 the 1ndeJ:0II for earlier ,ears. 

I ndeze. 01 production. 

Year 

EXH'B'T No. 2756 

employment, man--houra, and productivity in the mineral 
ctractioe iMustriea, 1880-1989 1 

[1"'-'00) 

Produo- Employ- Man-
Uon ment bours 

Production per--

W ... 
earner 

Mao
hour 

----------~--I--I-.,------1880. ________________________________________________ 10.6 84. 4 30.5 
1890 ____________ .____________________________________ 23.6 66.6 36.4 
1900 _________ •• ______________________________________ 82.4 69.7 46.5 

. ~::g::::::::::::::::::::::::::::::::::::::::::::::::: ;tg ·---iM~8- ~~:~ -----7i~2- ~:~ 1920 __ • __________________________ ._._________________ 82.4 115.6 111.4 1 .... 4 74.0 
1921 ____ ._. ____________ • __ • ____________________ "_____ 65.8 87.8 801..6 77.8 77.2 
1922 •• _______________________ ._______________________ 68. 4 84.. 1 83.1 82. 8 82'.3 
1923 ______________________________________________ "__ 93.4 11"2. 4 110.6 85.2 84.4 
1924 ________________________________________ • __ • _____ . 87.2 101.6 100.5 87.8 86.8 
1925. ______________________ • ___ • _________________ .___ 88. 8 100.0 00.2 89.6 89.5 
ur.!6.________________________________________________ 98. 0 109.6 107.9 91.0 00.8 
1927 ________________________________________ • _____ .__ ~ 1 lOa li 101.7 93.4 93... is 
uns _________________ • _______________ ._._.___________ 93.6 96. 4 G6.1 111.3 97.3 
1929 _____________ • ___________ ._______________________ 100.0 100.0 100.0 100.0 100.0 
1930.________________________________________________ 87.7 87.8 84.1 100.8 lot. 8 
1931 ____ • ________________________________ .. ____ ._____ 72. 1 00. lit 65.4 los..1 110.2 
unllt _______ " _____ • _________________________________ .. 67.0 66.3 lil.8 103.2 111_1 
1933.________________________________________________ 82.0 64. 0 55.1 us. 8 112.15 1934. ________________ •• ______________________ ._______ 68.4 78.1 ti8..8 88.9 116..3 
1935. ____________________________ "___________________ 72. 1 80.8 69.6 00. B 121.2 
IQ34} _____ • _________________ ._._______________________ 86.7 91.8 69.8 93.0 122.8 
lQ37 _ ________________________________________________ 00.6 Qo4. 3 72. 7 M. 9 12t. 5 
1938. _____ 0. _______________________ ._. ____________ "__ 74. 4 78. 4 60.8 92.1 122. 4 
1939 •••••• __________________________________ •.•• _. __ • 82.0 74.1 63.6 107.4 128.9 

I Data tor 1880-1938 are from Vtvtan E. Spen08r. "Production, Employment. and Productivity In Mineral 
Extraction" (WP A National ReseaI'cb Project, in preparation). The cht8f souroes used are the annual 
reports of the United States Bureau 01 Mines, reporbol the United States Bureau 01 the Census, and "Mi.Q· 
era!. Teohnology and Output per Man Studies" of the WP A National Research Project made In cooperation 
with tho United States Bureau of Mlnes. Fipres fO!' 1939 are preliminary utensions ol the Indues tor 
earlier J68lI. 
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~XBIBIT No. 2757 

lnile:u. 01 production, employment, and productivity in the tekphom indu.try, 
1911J-1J9 1 

[1""-1001 

Produc- Employ- Produc- Produc- Employ- Produ-c-
Year tlon per Yea' tlan per tiOD mant employee lion mont employee 

'919. _______________ 62.8 "'B 8<.. 
1930 ________________ 

".1 .... .. .. 192('-. ______________ .... 70.' 78., Ur.U ____ • __ • _. ______ DUi ... , 107.4 1921 ________________ 08., ".8 ".3 1932 ______ "._. ______ 81.6 77.8 lot. 9 1922 ________________ 11<., 72.B 89,1 1933 ______________ ._ 74.8 70.0 106,9 19ZL. ______________ 
70.3 79.4 88.' 1934 ______________ ._ 76 .• 70.2 100.1 1924... _______________ 
73 .• 83.' "". 1936 ________________ 

79.' .... 114.. 0 1926 ______________ ._ 79.S .... .... 1936 ________________ 
86.3 '2.2 n9.5 1926. _______________ 8<.9 86.3 ... 1937 _____ • _. __ • _____ W. S 77.' 116.8 ]927 ________________ ... 17.3 101. 3 1938 ____ ". __________ 8O.B 74.40 108.3 1928 _______________ . 

93.' ".0 101.8 1939 ___ .. ___________ .... 75.1 128.1 11129 ________________ 
100.0 100.0 100.0 

I Data lor 1922, 1927 1932. and 1937 are based on the quinQuennial censuses 01 olectricallndUlltries cou
ducted by the United States Bureau 01 the CensUll. Production and employmf'nt data Cor otbor yeatlll 
except 1938 and 1939 were interpolated or extrapolated on tbe basis of relationsbips ulstlng between figures 
for tbe foregoing years and indexes tor tbe Bell system appearing In Harry MagdofJ1lrvIng H. Slegoh.and 
MOton B. Davls, Produdion, Emplovmmt. and ProdUdiultJ/ fn 69 Manu/tJduring lnalUtrlu. 1919--86 (w P A 
National ROSf'Brch Project, Report No. 8-1, May 1939). Part Tbree. p. 161. Figures for 1938 and 1939 BIl' 
extensions of tbe indexes for earUor Y880t'S and am based on statistics from annual roports of tbe American 
Tolopbone and Telegrapb Company. The 6JDpioyment Indox covers .salaried as well as wap workres. 

EXHIBIT No. 2758 

Indezu of production, employment, and productivity in agricuUure, 1919-S8 I 

[1""=100) 

Produc- Numher Produc- Produ .. Num"'" Produc-
Yosr tion of tion per Y .. , 

tion 01 tlon per 
workers worker workers work&r 

----------
1919._. __________ • __ 87 ... a 88.' 

1929 ______ • _________ 
100 100.0 100.0 1920. _______________ .. 100.6 .... 1930 ________________ 
'IT ... .8.1 1921. _______________ 81 101.0 80.' 1931. _______________ 167 .. 8 108.3 1922 ________________ 

88 101.3 80 .• 
1931 ________________ 

100 ".0 102.6 1923 .. ______________ 

"" 100.8 .... 1933 ________________ .. "'.B "'.a 1924 ______ .. ________ .. 100.6 91.6 
1934 ___ •• ____ -_______ 

80 ...1 .... 1925 ________________ .. 101.3 
..., 1936 ________________ .. .... ".0 1926 _____ • __________ 102 102.1 .... 1936 ______________ .. 88 'IT.' .... UI27. _______________ .. .... .... 1937 .. ______________ 

167 .... 111.6 1928 ________________ 
101 100.0 101.0 1938. ____________ .. _ 

162 9<.8 107.6 

I Production data. for 1919-36 are Cram Raymond O. Bresslor.lr __ ~ and John A. Hopldns. Trendl In Size 
and ProdU(tion olthl Afl(11'eqtlU Farm Enlerprnl,l9fJ9-38 (WPA National Reses.rcb Prol*'ct. Report No. 
A-6. July 1938). p. 30; figufttS (or 1037 and 1938 8l'(I prellmInary extensions 01 tbelndo:r.os for earlier yean. 
Dota (or number 01 workors include operators. hired workors. and family workers and (or 1919-36 are from 
Eldon E. Sbow end John A. Hopkins, Trtndl In Emp14vment in AgrleuUurl, 1909-36 (WPA National 
Rosearch Project, Report No. A-8. Nov. 1938), p. 11; figures lor 1937 and 19S5 are extensions or tb(> Indexea 
lor' eat'ller yeers made by the UDlted States Bureau 01 Agricultural Eoonomlcs. 

EXHIBIT No. 2759 

Investment and operating cos" 0/ three hzea of petroleum-refining equipment, 1989 1 

Relative Relative 

Capacity of unIt (barrel, per day) 
Inveat· operating 

mentper costs per 
unit of unit 01 

capacity capacity 

----
lOO 100 

41 .. 
31 .. 1,000. _____ . ________ • __ •• _______________________________________ . __ . ___ .... _ .. __ .. __ __ 

5.000. ______________________ ....... _ .... ____ ....... _____ ._._._ .. _. __ • ______ . _____ . ___ _ 
10.000 .. ____________ •• _. __________ ._. _ .... _____ ... _______________ • ___________________ _ 

I The data I'8for to napbtba I'8formlDR' units and were obtalnod by &be WPA National Reso6rch ProJeo& 
from a illl'le manufacturer 01 tbls oqulpment. 
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EXHlBlT No. 2760 

Cost of imtrummtation. DJ three Bizel of petroleum-refining equipment, 1939 1 

Capacity of unit (barrels per day) and relative cost of instruments per unit of 
capacity: 

5.UUO ........................................................... 100 
15.000 .......................................................... 41 
25.000 •......................................................... 29 

1 Data refer to combination units and were obtained by tho WPA Natlorud Research Project from a large 
maaulaoturor or this equipment. 

EXHIBIT No. 2761 

1 nduatrial--instrumenl ezpendituru per '1,000 worth of machinery and equipment 1 

Year: 
1919 ........................................................ . 
1929 .•....................................................... 
1939 ........................................................ . 

Dollsr. 
$3.8 
10.6 
14. 4 

1 Data represent totallndustrlal-Instrument sales per $1,000 worth or all industrial machlnlll'J and equip, 
ment produced and are rrom Oeo~ Perazich, Berbert Scbimmel, and Bcnjamin Rosonberg, IndlUtnal 
lrurtrummU and Changing Ttchllologl1 (WPA National Research ProJoct, Report No. M-I. Oct. 1938), p. 33. 
Tbo figurn tor 1939 is ostimated from recently available data. 

EXHIBIT No. 2762 

Trend toward automatiC-control inst,.uments I 

Year and percent that sales of control instruments are of sales of all instruments: 
1923..................... 7.7 1931. ........................ 23.0 
1925..................... 12. 5 1933......................... 29.9 
1927..................... 19.6 1935......................... 33.0 
1929 ..................... 21.6 

I Data refer to dollar values or .Iea and are based on George Pe.rar.lcb; Berbllrt SciJlmmel. and Benjamln 
RO!ElDberg, Indtutri4lIn.Urummu and ChanginG' TetAnolog~ (WPA Natlonal Resoarch Project, Report NQ. 
M-I,Oct. UI38), p.39. 

EXRmlT No. 2763 

Automatic control of heat treating of steel 1 

Y car and percent of new installations equipped with controlling instruments: 
1924_.................... 26 1929......................... 85 
1925..................... 39 1930......................... 89 
1926..................... 57 1931......................... 92 
1927..................... 74 1932......................... 95 
1928..................... 81 

l Dataaro bUIld OD sales orone type of electric hoot-treating rurnaoo and arc from Ocoi'Jro PeraP.icb, Harbert 
Schlmmel. and BenJamin Rosonoorg, Imhutrlal lrulrumonll and Changing TecJtnologu (WPA National 
Rcsoarcb ProJoct, RCIJOrt No. M-I, Oct. 1938), p. (2. 
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EXBlBlT No. 2764 

Concentration of ind'U8trial research, 1988 1 

Companies 
Size otstafl 

Rooearcb 
employees 

Number Percent Number Percent 
-----------------------1 

AD companle8. _____ • ___ • __ •.• ______ • _____ ••.• ___________ • 1,722 100.0 ".292 

Companies bavlng ataft'a ot- 1---'-+---
100.0 

601 or more persons. _________________ .______________________ 12 0. 7 14,4« 
61-600 persona. _________________ ._ • ________________________ • 108 6. 3 14, Z!6 32.6 .u 

aM 1-50 per&ODlI._______________________________________________ 1" 602 93. 0 16, 622 

• Data are I'rom Oeorre Peradch and PbUlp M. Field, IndwtrllJl RatGrm and Chanllfll TtcAnolour (WP A 
National Research Project, Report No. M--4. lan. l~), p. 66. There were in addition about 150,000 10-
dustrial corporations wbich reported no organized reaearch activities. 

EXHIBIT No. 2765 

Concentration of reBearch in "arious ind'UIlrw, 19S8 1 

Industry 

QUBl'tlle or companJes havlDg 
largest research staffs 

Number Besearcl1 employees 
0/ 

compaD- Perceut: 
18.'1 Number of total 

AlIlndustrlelL _____ • __ • ____________________________________ ._____ _ _ _ 81. 8 ... 36.218 
---,-+---1----,-Bla.st-furnaee, !lteel-works. and rolling-mill products _______________ • __ .____ &9.3 • ... Electrical machinery, apparatus. and supplles ___________ ._.__________ ____ 82. 2 

Industrial chemicals. ______ ._____ ___ ____ __ ___ ___ _ __ ___ ____ ___ _ _ ___ _ ___ __ _ _ 88. 3 18 ~, .. 
18 ..... 

~~~fe::~~~~_ ~!~ ~~ _~::= ::::::::: ::: ::::::::: :::::: ::::::::::: :: g 7 1.737 
18 ,,"T5 

~~~=~;;~:~~~:::::::::::::::::::::::::::::::::::::::: :g 
Utilities (gas, )Jgbt, and power}.__________________________________________ 78. & 

• . .. 
8 ~O22 

11 ,.,. , 78& 

I Data for each indu.stry are tor the 2li percent ot the companies conducting reseBl'th that employed the 
largest research stafJII and are from Oeorge Perazlch and Pbtlip M. Field, Indullnal RumrM and CbGnglftI 
T«hflOioUII (WP A National Research Project, RePOrt No. M-4l...1aD. UNO),./', 10. The data 81'6 based upou 
a survey of 1,722 companies made by the National Research uoundl. an It is believed that coverage of 
the large companJ8.'I Js quite complete. 
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EltlDBlT No. 2766 

17587 

Labor requirements per unit of output JOT large and 8mall operation. 

Industry and unit labol requirements of large opera.tions as a percent of 
those of small operations: 

Brick and tUe: 1 

~~~~~~g~~~=============:====:==::::::::::::::::::::::: 
Cement:' . Wet process~ _______________________________________________ _ 

~us~:cr~~~~-------------------------------------------------
LUnestone _________________________________________________ _ 
Baaalt ____________________________________________________ _ 

Beet Sugar • ___________________________________________________ _ 
Flour' ________________________________________________________ _ 
Iron ore , ______________________________________________________ _ 

56 
55 

89 
82 

50 
75 
54 
65 
30 

• Small operations have an snnual capaoity o(less than 16 million oommon-brlck equJvalenbl; large opera
tions have an annual capacity of 30 mUllon or more. Data are Irom Mlrlam E. W6!lt. ProdUdiPitIl and 
EmplOJlmmt In &lected lndtulriu: Brkk and Til' (WPA National Research Project iD cooperation with 
National Bureau of Economic Research, Report No. N-2. Feb. 1939), p. 120. 

I Small operations have an annual capacity 01 less than 1.0 million barrels; Wile operations have an annual 
capaalty of 1.11 million or more. Data are from Ooorge Perar.ich, S. Theodore Wool, and Herbert Schimmel, 
M«M7IizatiOfl in the Cemtflt lndtutrll (WPA National Research Project, Report No. M-3, Dec. 1939), p. 28. 

I Small operations produce less tban 100,000 tons per year; large operations produC'8100.ooo or more. Data 
are frOm Harry S. Kantor and Oeoftrey A. Saeger CMfI9" 'n Technolo!1ll and LGbor RequiTtme7ItI In ,11. 
On.i.Ihtd-&otUl/fldllMrt/ (WPA National Research project in cooperation with U. S. Department oC the 
lowior Bureau 01 Mines, Report No. E-8, Feb. 1(139), p. 87. 

• sDiiJ.I operations have a daily capacity of less than 1,100 short tons; l8tge operations have a dally capacity 
of 2,000 or more. Data are from Raymond K. Adamson and Miriam E. West, ProductiPit, and Empi01/
menl 'n &hcUd lndu.triu: &et Sugar (WPA National Research Project in cooperation with National 
BUreau of Economic Research, Report rJo. N-l, Oot. 19i18), p. 100. 

• Small operations have an annual capacity of m-:J49 thousand barTels; large operations have an annual 
capacity of 1,000 thousand or more. Data are from WP A National R«oearch Project flies, and are based OD 
field survey data covering the years 1926-{15. 

• Small operations bave an annua.l capacity of less than 1 million tons oC ore; large oP9ratlons have an 
annual capacity or I million or more. Data are trom N. Yaworski, O. E. Klessll.ng, and Others, p,chnolooll, 
EmploJlment, and Output per Man In Iron MfnfrIQ (WPA National Researob Project in cooperation with 
U. S. Department of the Interior, Bureau of Mines, In preparation). 

EXHIBIT No. 2767 

PaODUCTIVlTY AND EMPLOYMENT IN AGRICULTURE 1 

Over the years the volume of agricultural employment has been declining. 
From 1909 to 1929 the output per person working lD agriculture increased 37 
percent. This increased productivity made it possible for 7.5 percent fewer 
persons to produce an agrlcultura.l output which was 27 percent grea.ter in 1929 
tha.n in 1909. The increased productivity reflects inoreased mechanization and 
other changes in agricultural techniques and such other factors as a shift of Borne 
marketing fUDctions from agriculture to other industries. Although the average 
fertility of the soil has certainly not increased and although efforts toward a higher 
quality of agricultural products have tended to increase labor requirements, the 
improved teohniques of production have nonetheless cut the total number of 
p'ersons working in agriculture in spite of an increased output. For instance, 
It is estimated that since 1920 the combined harvester-thresher has displaced 
most of the 100,000 to 200,000 migratory harvest hands who used to find employ
ment every summer in the wheat belts of the Great Plains; more recently many 
tenants and sharecroppers have lost their homes as well BB their jobs when land 
owners in Texas and other southern States bought tra.ctors and consolidated their 
holdings into larger, power~farmed units; and most recently the mechanization of 
corn harvesting appeared likely to wipe out in a few years the customary full 
employment of many thousands of corn huskers. 

I B8bed on tetter or transmittal or Eldon E. Bhaw and Iohn A. Hopklns, 'lTtnd.t fa Emplormt'Dl 'n Aur'
culturl, 19fJIJ-3tJ (WPA National Rosearoh Project, Report No. A-8, Nov. 1938). 
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EXHIBIT No. 2768 

EFFECTS OF TRACTOR AND MOTOR VEHICLES ON FARM LABOR REQUIRIIMBNT8 I 

The widespread adoption of t,be tractor, supplanting draft animals as &. source of 
power, has been by far the most important technological change in agriculture 
during the past 25 years. Not only has the tractor proved to be in many respects 
8 more efficient power unit than the draft animal, but it also has made feasible the 
use of larger field implements and harvesting equipment which have reduced the 
labor time required to produce the country's crops. In many ways the auto
mobile and the truck, too, have brought about outstanding changes in the farm 
economy. They have Dot only quickened and cheapened transportation on and 
off the farm. but have also widened the area in which the farmer may advanta
geously buy supplies and sell his produ('.e. 

A major feature of the adoption of automotive equipment in agricu]t.ure has 
been the result.a.nt decline in the number of horses and mules on farms. It is 
estimated that about 5.6 million mature draft animals have been displaced since 
1909, with the tractor accounting for half and the truck and automobile for 
the other half. Without taking into account the tremendous increase in the 
amount of transportation which mechanical motive power has made feasihle, the 
total saving in labor in the fields and in raising feed and caring for the animals 
which would have been required in the absence of tractors, trucks, and automobiles 
comes to about 1 billion man-hours per year. Against this must be set about 1 % 
billion man-hours of work ID nonfarm. areas needed to produce the automotive 
equipment, to replace the worn-out units and parts, and to supply the necessary 
fuel and oil. This balance in favor of work created as against labor saved does 
not, however, tell the story of displacement on the farms, the migrations in search 
for new sources of income, and the unemployment which precedes the new job, 
if indeed it is found. In some partR of the country IItractored off" has therefore 
become synonymous with "displaced" and "technologically unemployed." 

Continued adoption of tractors, trucks, and automobiles is anticipated. In 
1937 there was 1 tractor to about 280 crop acres. Even if the number of farm 
tractors in use doubled during the next two decades, that number would provide 
only about half the farms of 50 acres or more with tractors. A particularly rapid 
rate of tractor adoption is to be looked for in the ootton..growing States, although, 
relative to some ot-her areas, the number of tractors used in this region will 
probably be small for several years. Some increase in the use of automobiles and 
of trucks by farmers is also to be expected. 

EXHIBIT No. 2769 

EFFECTS OF CHANGES IN FIELD IMPLEMENTS ON FARM LABoa REQUIREMENTS" 

It is notable that few of the types of implements now widely used are entirely 
new since 1909, the beginning date for this study. New kinds of equipment 
have been developed for some purJ?Oses, especially for the harvesting of particular 
crops, but in most cases these new unplements have been adopted by relatively few 
farmers. A much more important change in the last 25 or 30 years has been the 
adoption of larger or more efficient implements of types already existing. There 
has been a general increase in working widths, improvement in construction, and 
change in designs to permit work at higher operatlDg speeds. 

The National Research Project study of field implements shows that in almost 
all cases the labor required per crop--acre decreased progressively as the size of 
implements in use increased. This was true for each of the 26 implements studied 
and in aU of the seven major farming areas in which the field survey was COD
ducted. Where the motive power of tractors was substituted for that of horses, 
the productivity of tabor using the same size of implement was usually much 
greater. ' 

Although increased size of implement has been a general development, it has by 
no means affeoted all agricultural regions in equal degree. Thus in the eastern 
cotton areas farmers have been slow to shift to larger implements and larger power 
units. Tractors and larger equipment had been adopted on a few farms, but the 
implements most often found in 1936 were horse-drawn and of the same sises as 
those most commonly reported in use more than a quarter of a oentury ago. In 

I Based OD letter or transmittal of EUgODe O. McKlbben and R, AWlUo Orlmo, CPlO:fI,U in Farm ~., 
ud Eauipmmt: TrGc:tort, Truch, Gftd Automobl'" (WPA National Researcb. Project, Report No. A-u. 
Dec. lY38). 

I- Based on letter (\f trIlnSmlttal of Euge.ne O. McKtbben and Otller.J, C'A4f1". Ita Arm Pow.,. cm4 EguIp
mmt: FidtllmpltmlftU (WPA Natlomal Reawcb ProJec&, Report No. A-ll, Aug.lG'29). 
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the major wheat-producing areas, on the other hand, the implements most fre
quently in use 25 or 30 years ago had by 1936 been almost entirely replaced by 
la.rger-capacity equipment. Moreover, they were tractor-drawn and performed 
the operations of seedbed-preparation, planting, and harvesting in about three
tenths of the time required by the equipment that was typical before the World 
War. 

Other areas fell between the extremes represented by the cotton and wheat 
areas, But even in the wheat region the equipment most commonly used in 1936 
was considerably less effective than the most up-to-date types available and in use 
on some farms. This difference between implements used and improved imple
ments available points to the existence of a broad physical basis for substantial 
further increases of labor productivity in agriculture. 

EXHIBIT No, 2770 

LABOS RXQVIBltMBNTS IN COTTON PRODUCTION 1 

Of the country's five major crops, cotton requires much the greatest amount of 
labor, both in total and per acre. This crop also, more than most others, has 
resisted the tendency toward mechanization in agriculture, although recently 
there have been indications of an introduction of power farming in some of the 
major cotton-producing areas. 

Between the periods 1907-11 and 1933-36 the labor requirements .of cotton 
production declined by 16 percent per acre or, on a per-bale basis, by 20 percent. 
The greatest declines took place in the Westem Cotton Area that is, the area 
which also experienced the greatest increase in production during the period. 
The marked shift in the geographic distribution of cotton production to Oklahoma, 
TexBB, and the far West has resulted in some economy in the utilization of labor. 
This shift is, however, partly offset by the increased proportions produced in the 
Delta Area, where labor requirements are above the average and where production 
has been more quickly adjusted to the changed requtrements imposed by the boll. 
weevil. 

The decline in labor requirements per acre and per bale, in which all areas 
shared to some extent, reflects the increasing application of more efficient equip
ment. The development and introduction of large-scale and expensive equip
ment in cotton production has been seriously impeded by the small size of the 
farm unit and by the prevailing system of land tenure, particularly in the Old 
South. However, the accumulation of possibilities for economies through the 
use of modern equipment may overcome the resistance against extensive mechan
ization. These factors may in turn tend to change the tenancy and sharecropping 
system under which cotton is now raised in the Old South. 

The tractor is now availa.ble for the preharvest operations of seedbed prepara
tion, planting, and cultivation. Its use is feasible wherever the topography of 
the country presents level or gently rolling land, as in the Mississippi Delta, the 
Western Cotton Area of Oklahoma and northwest Texas, and the cotton lands of 
California, Arizona, and New Mexico. Under such conditions the use of the 
tractor is economical when cotton is grown on large farm units, such as exist in 
relatively greater numbers in the areas west of the Mississippi where the topog
raphy is most favorable. In all these areas tractors have been gradually replacing 
horsepower. Inoreasing sa.les of tractors and displacement of sharecroppers, 
with attendant increased demand for seasonal laborers, were reported in 1937. 
In the Mississippi Delta, for instance, sharecroppers and share tenants have 
already been displaced to 80me extent by wage labor, whereas in the western 
Areas a large proportion of the ootton has for some time been harvested by 
migratory labor. 

A primary obstacle to the extended mechanization of preharvest operations is 
the peak labor requirements for harvesting operations. The development of the 
mechanical cotton picker ra.ises prospects for overcoming this impediment. It is 
believed that machines now under development warrant expectations of their 
adoption during the next decade. They are especially adaptable to !Jse on the 
relatively level lands favorable to the use of tractors, and they are likely to be 
used there first. A further shift in cotton production to such lands may then be 
expected, accompanied by an increase in the size of cotton farms. The successful 
development of a mechanical cotton chopper, such as was recently reported, 
w-ould enhance the prospeots for adoption of a successful cotton picker by reducing 
the secondary peak of labor requirements in cotton production. 

~ Based on preIsee of Wmlsm C, HoUey and Lloyd E. Arnold. CMJl.fu In TteAnologr and Lcbor .ReQvir ... 
tMRU fn Qoop Produttiol\," Cotton (WPA National Research Project, Beport No. A-1, Sept. 1938). 
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ExHIBIT No. 2771 

LABOR REQUIREMENTS IN CORN PRODUCTION I 

In this report it i. estimated that, although production during the period 
1932-36 was only slightly leas than during the period 1909-13, the number of 
ma.n-hours .needed to produce the corn crop declined by more than 20 percent 
between the two periods. This reduction in the volume of work amounts to 
about 600 million man-hours, or the equivalent of 200,000 men working 3,000 
hours a year. The decline in the amount of work needed cannot, however, be 
translated into reductions in actual employment because the volume of ~cul
tural employment depends also on the other agricultural enterprises carried on 
and upon a great many factors which differ from area to area. Nonetheless, 
there is no doubt that the reduced volume of labor required to produce corn has 
contributed toward the general reduction in the volume of agricultural employ
ment during the last two decades. 

During the past 25 years the development and adoption of specialized machines 
in corn production have been extensive. Two-row cultivators have for the most 
part replaced one-row cultivators, except in the South, and in some areas much 
larger cultivators are in use. Lister planters which open the furrow and plant 
in one operation have come into use in western areas where semiarid climatic 
conditions reduce weed growth to negligible proportions. A variety of mechan
ical devices suited to the various methods of harvesting has been introduced. 
Potentially the most important of these is the mechanical corn picker. The 
adoption of this machine in the Corn Area has been increasing in recent years, 
and in 1937 some manufacturers reported more orders than they could fill. 

The data indicate that changes in methods of harvesting corn, for instance, 
from husking by hand to mechanical picking in the Corn Area and from husking 
from the shock to eosHing in the Dairy Areas, have affected the volume of employ
ment for transient seasona.llaborers who work from 6 weeks to 2 months during 
the corn harvest. t 

The continued adoption 0 the mechanical corn picker in the Corn Area, which 
preduces about 40 percent of the crop, will in all likelihood result in further dis
placement of seasonal laborers during the harvesting &eason. Furthermore, the 
adoption of tractors is still progressing in most corn-producing areas. Improved 
practices and wider adoption of hybrid seed corn promise higher yields per acre 
with little or no increase in the amount of labor needed. In the light of these 
findings and of the fact that corn production has not increased during the past 
quarter century, further declines in employment in the corn fields are predicted. 

EXHIBIT No. 2772 

LuoB REQUIBEHBNTS IN WHEAT PRODUCTION I 

For the country as a whole, the labor used per acre in wheat production declined 
during the period studied by more than 50 percent, or from 12.7 hours in the 
1909-13 perIod to 6.1 hours in the 1934-36 period. The period of greatest reduo
tion was the decade following the war, during which the average labor require-
ment decre88ed from 10.3 hours per acre to 6.7 hours. In this decade tractors 
and combines came into use in large numbers. 

The greatest reductions have occurred in the more spe:cialized wheat-producing 
areas. For instance, the amount of labor ueed per acre has declined in the West
ern Cotton Area by 68 percent, in the Range Are&. by 60 percent, in the Sm&ll 
Grain Area by 57 percent, and in the Northwestern Area by 53 percent. On the 
other hand, in the Eastern and Delta Cotton Areas labor requirements remained 
nearly the same throughout the ~riod. In the Middle Eastern Area they were 
reduced only 7 percent and in the Eastern Dair! Area 24 percent. 

According to our estimate the production 0 wheat in this country normally I 
required 367 million hours of farm \abor annually in the 1934-36 period. This i. 
over 240 million hours, or 40 percent, less than was used annually just prior to the 

1 Bued on letter ortranamlttal 01 Lorlng It. Maoy. Lloyd E. Arnold, and Eopne O. McOlbben, Oumqu 
In TtcAnolOl1lt cmd Labor Rt.quiremmla' in Crop Produdio,.; Cbm (WP A NatlonItl Research Project. Repozt 
No. A-5, June 1938). • 

I Based OD Robert B. Elwood, LJoyd E. Amold, D. Clarenco Schmots, and EUROne O. McKtbbeD. 
CAillng" 1ft Tl!eAllolog, aM Labor Rt9ub'emmll in Crop Produaion: MIld aU 0aU (W P A NMtonal Re

'March Project, Report No. A-IO, Apr. 1039). pp. GO-2, 94-96. 
J In Older to elJmlnate the etract 01 the AAA program and the drought In recent years, the averageacreeae 

ID tbe 192'10031 period W&II used 10 computing tbe DOlmallabor needs 10 U1eJ~ parlod. 
: •. fIj • .• w ,. 
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war. The reduction in the Small Grain Area alone amounts to 80 million man
hours, but in the Corn Area and the Westem Dairy Area the labor used in wheat 
production has decreased 64 million and 41 million hours respectively. 

One factor which has tended to reduce the labol needs of wheat production has 
been the trend toward expansion of acreage in areas of low per-acre labol require
ments and contraction of acreage in areas where labor requirements are high. 
ThuB in the Western Cotton Area the acreage in wheat increased by 232 percent 
from the 1909-13 to the 1927-31 period. A slight increase in total !abor require
ments has occurred there, whereas in the Dairy Areas, largely due to a reduction 
in acreage, there has been &- substantial decrease in labol needs. The net effect 
of this shift in acreage has been to reduce the la.bor needed in wheat production in 
the country 88 a whole. 

This reduction in the labor requirements of wheat production, besides reducing 
the need for regular farm labor prior to harvest, has virtually destroyed the de
mand for nonresident wheat--harvest laborers in those regions where the combine 
has come into general use. It has been estimated that in 1920 from 100,000 to 
200,000 of these migratory laborers found employment in Texas, Oklahoma, 
Kansas, Nebraska, and the Dakotas. In the winter wheat belt, where the major
ity of these men were employed, combines now make it possible for the regular 
fa.rm labor to complete the harvest with very little extra help. 

EXlUBIT No. 2773 

LABOB REQUIREMBNTS IN· OAT PRODUCTION. 

The fact that oats are usuaJIy profitable only when grown in a diversified. crop
ping system has resulted in the production of this crop remaining less mechanized 
than has that of wheat. Yet, with the exce:ption of the labor used in the produc
tion of wheat and possibly barley, that used lD the production of oats has declined 
more since 1909 than that of any other major crop. '. .' 

Since the 1909-13 period the average amount of labor used in producing an acre 
of oats has declined from 12.5 to 7.9 hours, a reduction of 37 percent. In contr&st 
with the production of wheat, where large reductions in labor requirements have 
occurred only in the speciaJized wheat-producing areas, reductions in the labor 
used in oat production have been comparatively uniform over a wide region. Re
ductions sinoe 1909 in labor requirements per acre ranging from 34 to 44 percent 
have occurred in the Corn, Eastern Dairy, Western Dairy, Small Grain, Range, 
and Northwestern Areas. In California, an area. of very sma.ll production, it is 
estimated that labor requirements per acre have decreased 72 percent since 1909. 
On the other hand, in the Eastern Cotton, Delta Cotton, and Middle Eastern Areas 
reductions in the labor used per acre range from 8 to 10 percent. 

According to our estimates the normal annual labor needs of oat production 
in the 1934-36 period were roughly 316 million hours as compared with 458 million 
hours in the 1909-13 period. In the Corn and Eastern Dairy Areas the reduction 
amounted to over 30 million hours, and in the Western Dairy and Small Grain 
Areas the decline in labor needs has been nearly as fP:eat. Decreases ranging from 
3 to 7 million hours have occurred in the Eastern Cotton, Delta Cotton, Range, 
Middle Eastern, and Northwestern Areas. The labor used in the Western Cotton 
Area increased more than 4 million hours during the period studied. 

EXBmlT No. 2774 

LABOH REQUlREM.BNTS IN ALL SMALz...GaA.IN PaoDUCTION I 

The estima.ted reduction in the amount of labor used annually in producing and 
marketing small grains (wheat, oata, barley, ,nd rye), totaling about 450 million 
man-hourBp is the equivalent of 150,000 man-years of 3,000 hours of labor each. 
However, It is difficult to estimate the extent to which the decline in the labor 
requirements of these crops has actually affected employment in agriculture. 
The intricate and ever-changing relationships among the various farm enter-

I Based on RoberC B. Elwood, Lloyd E. Arnold, D. Clar6nce Scbmutz, and Et1&.~~e O. McKibban, Oia"". In TedUlolOQ' antlLabor lUquiremlflU In o-op Production: WhlClt and Oat. (WPA National Ra
aearch Pro)ect1. Report No. A-IO, Apr. 1939), pp. 96, lID • 

• Bnsod on KOber\ B. Ehvood, Lloyd E. Amold, D. OlBrence Schmutl, and E~ne G. McKibban, 
na"". I" Tirchllolog, Gnd LGbor Rqulrtm,"'.'n Crop Produditln: WAeae GM 0aU (WPA National Re
IIUllRh I'roJaet, Ropor~ No. A-l0, Apr. lQaU), pp. l09-.l. 
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. prisM is such that all or .part. ~f tlhe labor saved in ODe enterprise may merely be 
shifted to another. Or again, & reduction in the labor used in an enterprise may 
result in greater leisure for the farmer and his family without any dctual reduction 
in employment. . 
. In the regions wb,ere sma.ll grains are the most important' crops, as in the Sm.a11 
'Grain Area and in parts ot. th& Western CottOR, Range. and Northwestern Areas, 
there has DO doubt been a definite relationship between the hours of labor used in 
small-grain production and the number of persons employed. in, agriculture. 
Statistics of agricultural' emploYIlIent in the Small Grain Area appear to support 
this conciusioJ;l. Employmen .. remained about constant from 1909 to )936 while 
"the indexes oC'crop acreage and livestock numbers' were increasing about one-third 
and one-fourth respectively. From 1930 to 1926 employment in the Small Gra.in 
Area dropped 7 percent: Both hired labor and fa.mily labor .have felt the impa.ct 
of .mechaniza.tion. Transient la.bor formeJ;ly used in harvestin'g has been di&
placed on many fanns by the combine. ft'he use of this machine and the tractor 
has increased the area. which one family tan operate so that VBSt &reBS of new land 
have been brought under cultivation with no increase in employment of farm 
operators a.nd members of their famifies: In Montana, for example,. tke number 
of·wheat'farmers declined from 35,000 in 1915-17:w 14,000 in 1929, though wheat 
acreage rose about two-thirds. Much of this consolidatJon of farms was due to 
causes other than mecbanization; yet the exam.ple indic,t.es the trend throughout 
the Wheat Belt. Thus. the decreasing volume of work needed in the wheat fields 
of the middle western and eastern States due to the westward movement of wheat 
production has not been compel18&ted for by- increased emplo.vment in the- newer 
areas. . . '. 

It must be remembered. however, 'that £loom 70 to 80 percent of the small~grain 
acr~e is loca'ted in diversified farming areas. On individual farms in these 
regions less employment does not necessarily follow a declme in small-grain acreage 

"Or in labor requirements of these crops. Nevertheless. these factors have un
"daubtedly been partial causes of declining agricultural employment in the MiddJe 
West and East. . 

EXHlBrf No. 2775 

Luos; REQUIREMENTS IN POTATO PRODUCTION I 

Potato production in recent years has not been much' above the pre-wa.r level. 
1nl the bea.vy potato-producing regions of the North and Northeast the labor 

. required to produce a bushel of potatoes declined nearly 20 percent during the 
past 25 years. During that time the totallaborrequired to produce the country's 
potato Qrop, is estimated to have declined by about 45 million man-hours. 

It is to.be expected that further conoentration of the country's potato crop lies 
ahead, as well as further mechanization of production, especially of the processes 
which consunte most labor--picking up and grading. Machines for both of these 

. processes are aV'B.ilable. and an increase in their use is likely. It is also likely that 
the further development of disease- and pest,..resistant varieties will make possible 
the elimi.nation of part of th~ labor now needed to fight these blights. " . . ~ 

-,---
EJOj""" No. ~76 

LUOR REQUIREM.JNTB IN V}IIOBTABLJt PaODl7CTlON ~ 
tn contrast with other major crops, vegetahle production and acreage have 

grown substantially and at a fairly steadiY rate during the past 30 years. Im
provements in transportation and storage techniques and the opening up of new 
irrigated lands have been important factors in bringing about increased COD
sumption in this field. Vegetables are producM. commercially in all areas of 
th-e country. The increase in production has affected all areas in some degree 
but it has been especially marked in the Southwest and in California. 

Growth of production, combined with a deoline in average productivity that 
is unusual, among agricultural products, has resulted since J.909 in doubling the 

I Based OD lotter or transmtttal or HRITY B. Knowlton, Robert B. 'l£lwood, and Eupne O. McKlbbfla, 
C7iollQ'u ,1" TtchnolO(/, and Labor Rquirmatntlln CroP Produdton: PGtatou (WPA National Researeb 
Project. Report No. A-4. Mar. 1938} .. · .., 

• Based OD letter or transmittal 01 1. C: BchlUettet, 'Rooort"B. Elwood. and Harry E. K~~ G"1ttmItI 
fft TecAnolOW and lAbor lUquIrnnmll In ,(;Top P'rdcIUdion." Vepablu (WPA Na.Uon" Project, 
.Report No. A-la, Sept. 1~). 
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volume- of labor required. The continuing growth of popula.tioD, a persistence 
of the dietary trend toward greater use of vegetabl.. (particularly green and 
leafy vegetables), and further improvements in quality and in transportation and: 
otorage methods are all likely to bring about further increas .. in vegetable con
sumption. The production of vegetables is thus one branch of agricultural 
enterprise which, in contrast with other branches, promises to· afford an increaee 
in employment opportunities. 

Total man·hours of employment in this field, however, have recently amounted 
to only 2 or 3 percent of all direct labor used in agriculture. . Furthermore, much 
of the employment afforded is highly seasonal in character, most of the jobs are 
casual, and a large part of the !abor force (eopecially during the harveet periods) 
is composed of migratory men, women, and children. 

EXHIBIT No. 2777 

EMPLOYMBNT A.ND RBLiIDP PBOBLBMS AND MIGRATION OP 'l'BB LtJJ4BEB INDUSTRY I 

The economic dislocation which attended. the decline of lumber production 
has been intensified in particular regions by the depletion of the timber resources. 
The traditional clear-cutting policy resulted in the migration of the industry to 
fresh sources of supply, leaving abandoned cut-over areas in its wake. In the 
period of agricultutal expansion the population of these areas frequently made a 
successful transition to agriculture; studies.4Dthe Division of Research of the 
Work Projects Administration have shown-that in recent years such areas have 
become, for want of alternative employment opportunity, centers of particularly 
aggravated relief problems. ' 

Timber depletion has taken· its ton of lumber and related torest industries, 
particularly in the Northeaotern, La.ke, and Central States. Although the 
southern lumber regions 88 a whole are not now similarly threatened, particular 
localiti .. have been struck by the paooing of the lumber industry. The United 
States Forest Servi .. found that in 1934 there were over 18 thousand workers 
employed in southern logging and sa.wmilling operations of large mills whose 
owners expected to exhauot their local timber supplieo by 1944. The expect&c\ 
increase in the number of small and medium-size millS is not likely to enhance 
the employment security of workers attached to such mills because of the pro
spective depletion of the timber supply within the working area of the mills. 
Although in the Pacific Coast States fewer localities are subject to the same im
minent dangers, the potential economio dislocation due to timber depletion is 
much greater because of the strategio position occupied by the forest mdustries 
in the economy of the Northwest. 

EXBIBrT No. 2778 

EFFECTS OF MBCHANIZ-ATION 01' BITUMINOUS-COAL MINING ON LABOR 
REQUlREMBNTS I 

Teohnical advances underground and on the surface reduced the number of 
men required to mine a given volume of ooal, though doubtleas aiding coal to meet 
the competition of other sources of power. At underground mines the average 
output per mine worker per hour increased by 24 percent between 1920 and 1935. 
The oontinued spread of the mechanical devices that were available before the 
war, such 88 the undercutting machine; the electrificatiOn of underground trans
portation j and improvements in mine lay-out and m.anagement methods oontrib
uted toward the rising output per worker. Shortly after the war a new maohine, 
the meohanical ooalloader, was introduced. 

In a mine in which coal is loaded. by hanci, from one-half to two-thirds of the 
entire working foroe oonsistB of miners. who, in addition to undercutting the seam 
and preparing shot holes for blasting down coal, shovel the coal into mine cars. 
Most of their time is spent in loading ooal and the mechanization of this process 
can obviously have an important effect on the amount of labor required by the 
mines. 

I Based on letter of transmittal 01 All"rOO. 1. Van Tassel with the asststanca of Dand W. Bluestone. 
MtcAanlZGt'ma in tAl Ltn1lbn Indtutr, (WPA Nat10nal Research Prolect, Report No. M-li, Mar. UNO). 

J Based on letter of tn.nsm.Ittal 01 WilIard E. Botchklss. F. G. Tryon, and Other.!. M«A4l1ization. Em· 
plopunt. and Output po Mall ,,. BiCumiAou,Coal Mfnfllf (WP A National Rcseareb. Project Inoooperatton 
wUh Department of the lntarlor, Bareau al Minas, Rcpon No. E.g, Aug. IIJ39). 

12"81-<l1_8~ 
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Machine loading was adopted slowly in the early years of its introduction. 
Only 0.3 percent of all underground bituminous-coal tonnage was loaded by 
machine in 1923. By 1929 the percentage was 7.3 and in 1935 it was 13.5. 
Between 1935 and 1937 the machine-loaded tonnage increased from 47 to 83 
million tons, or to 20.3 percent of all underground production, and it is estimated 
that in 1938 OIw-quarter of the output was loade.d mechanically. 

The installation of mechanical loaders has not taken place at an even rate in all 
producing areas. During the twenties and the years between 1930 and 1935 it 
had its principal acceptance in the great Illinois-Indiana producing district and 
in some of the less important producing States of the far West. In West Virginia, 
the country's leading coal producer, 21 percent of the output was mechanically 
loaded in 1938 as compared with 2 percent in 1935. While it was being adopted 
to an increased extent in other areas the coal loader also continued to he more 
extensively used in Illinois and Indiana. 

It is estimated that within another decade as much as half of the total under
ground output may be mechanically loaded. How this will affect employment 
in the industry depends upon a multitude of factors. Between 1929 and 1935 
output per man-hour in underground mines increased by 5 percent and production 
declined by 32 percent, but the average number of men employed .declined by 
only 9 percent. The men have worked fewer hours per day and fewer days per 
year. 

Some mines and mining communities which by virtue of natural conditions or 
other factors have been unable to adopt mechanical loaders are being placed in 
unfavorable competitive positions-and are finding their employment opportunities 
restricted. Some of the older miners, accustomed to the tempo of hand-loading 
mines, are finding themselves displaced and unable to gain a foothold in the 
mechanized mines. To many of these communities and for many of these older 
miners emergency relief measures of one type or another are the only alternative 
to destitution as long, at least, as mass unemployment remains a problem in the 
United States. 

EXHIBIT No. 2779 

Employment status of textile workers during year following mill shut-down in 1935 1 

Men and women Men Women 

Employment status 
Number Percent Number Percent Number Percent 

of months of total of months of total of months of total 
----------------

Totsl elapsed time between Isy-off 
and date of interview _____________ 16,445 100.0 8,488 100.0 7,957 100.0 ------------------Employed ________________________________ 2,430 14.8 1,825 21. 5 605 7.6 

Unemployed seeking work ________________ 12,406 75.4 6,510 76.7 5,896 74.1 
Unemployed not seeking work ____________ 1,609 9.8 153 1.8 1,456 18.3 

1 Based on data from interviews with 1,068 workers laid off during 1935 when the Amoskeag Manufactur
ing Co. closed its cotton and worsted mills in Manchester, N. n. The period covered, which is the time 
elapsed between lay-off and October 1.5, 1936, ranged from 13 to 22 months_ Data are from Daniel Creamer 
and Charles W. Coulter, Labor and the Shut-Down of the Amoskeag Textile Mill. (WPA National Research 
Project, Report No. L-5, Nov. 1939), p. 89. 
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EXHIBIT No. 2780 

Duration of unemployment since last job 1 of weavers and loom fixers who were unem
ployed w lvI ay 1936 2 

Duration in 
months 

Total 
Total 

Weavers 

Men Women 

Loom Fixers 
(Men) 

Num· Per· Num· Per· Num· Per· Num· Per· Num· Per· 
ber cent ber cent ber cent ber cent ber cent 

--------------------------------
TotaL ....... 96 100.0 93 100.0 78 100.0 15 100.0 3 100.0 ------------------------------

1-4 ....•............ 21 21.9 21 22.6 16 20.5 5 33.3 0 
5-16 ................ 27 28.1 26 28.0 20 25.6 6 40.0 1 33. 3 
17-28 ............... 12 12.5 12 12.9 11 14.1 1 6.7 0 
29-40 ............... 11 11.4 11 11. 8 10 12.8 1 6.7 0 
41-52 .............•. 7 7.3 5 5.4 5 6.4 0 2 66.7 
53-64 ............... 9 9.4 9 9.7 8 10.3 1 6.7 0 
65-76 ............... 5 5.2 5 5.4 5 6.4 0 0 
77-88 ............• " 2 2.1 2 2.1 2 2.6 0 0 
89--100 ..........•... 2 2.1 2 2.1 1 1.3 1 6.6 0 ------------------------------
Median duration 

(in months) ...... 17.5 16.9 20.8 11.0 (3) 

1 Or since a period of not seeking work . 
• Based on data from interviews with a sample of 357 workers in Philadelphia, Pa., whose usual occupation 

in May 1936 was weaving or loom fixing In one of the following industries: woolen and worsted, carpet and 
rug, and upholstery fabric. All were able to work and were either employed or looking for work on May I, 
1936. Data are from Gladys L. Palmer and Others, Ten Year8 of Work Experience of Philadelphia Wetwer8 
and Loom Fixers (WP A National Research Project in cooperation with Industrial Research Department, 
University of Pennsylvania, Report No. P-4, July 1938), table 16, p. 72. Six persons who became unem· 
ployed in May 1936 are excluded from this table, together with the 255 workers who were employed at their 
usual or some other occupation. 

3 Base too small for calculation. 

EXHIBIT No. 2781 

Volume of unemployment experienced during 1926-35 by weavers and loom fixers 1 

Weavers 

Number of months 

Total Loom fixers 
(Men) 

Total Men Women 

Num· Per· Num· Per· Num· Per· Num. Per· Num· Per· 
ber cent ber cent ber cent ber cent ber cent 

---------------------------
TotaL ....... __ ....... . 357 100.0 328 100.0 284 100.0 44 100.0 29 100.0 ------------------------------N one _______________________ _ 127 35.6 III 33.8 96 33.8 15 34.1 16 55.2 

1-12 .............. __ ......... . 73 20.5 69 21. 0 57 20.1 12 27.3 4 13.8 
13-24 ........................ . 43 12.0 40 12.2 31 10.9 9 20.5 3 10.4 
25-36 ............•...... __ ... . 37 10.4 36 11.0 33 11. 6 3 6.8 1 3.4 
37-48 ................... __ ... . 34 9.5 31 9.5 30 10.6 1 2.3 3 10.4 
49--60 ...••.•••••.•...•••••••.. 18 5.0 18 5.5 16 5.6 2 4.5 0 
61-72 ........................ . 12 3.4 11 3.4 11 3.9 0 1 3.4 
73-84 ........................ . 8 2.2 7 2.1 7 2.5 0 1 3.4 
85 and oveL ....... __ ....... . 5 1.4 5 1.5 3 1.0 2 4.5 0 ------------------------------
Median number of months: 

TotaL .............. __ . 9.5 10.3 10.8 8.5 0.9 
Those reporting 1 or 

more months .. ____ ... 24.9 24.9 27.4 17.0 (I) 

1 Based on data from interviews with a sample of 357 workers in Philadelphia, Pa., whose usual occupa· 
tion in May 1936 was weaving or loom fixing in one of the following industries: woolen and worsted, carpet 
and rug, and upholstery fabrics. All were able to work and were either employed or looking for work on 
May I, 1936. Data are from Gladys L. Palmer and Others, Ten Years of Work Experience Of Philadelphia 
Weavers and Loom Fixers (WPS National Research Project in cooperation with Industrial Research Depart. 
ment, University of Pennsylvania, Report No. P-4, July 1938), table 28, p. 80 • 

• Base too small for calculation. 
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Exmarr No. 2782 

Ag. aiatribution 01 cigar-lll<JCiline qperalor. and 01 hand cigar makers whom !My 
repltu:ed 1 

MachIDe ......... Hand 01 ........... 
Age OD. Jul7l, 1031 

Nmnber Percent Number Peroent 

Total~·_~··_"' __ • _______________ • ______ • _________ I __ -=lIK:.:.-I_---';'::00.::-:-0.1-_-=32='+_-=,...=0 
1&-19 years.____________________________________________ 8t 18.6 0 0 
2O-X years_____________________________________________ 49 :aB. «I 1 2. 2 
26-34 years_____________________________________________ ll9 82.1 63 16. 6 
36-t4 )1!6l8________________________________________ 31 16.8 77 2t. 0 
46-M ye&rS____________________________________________ g 4. 9 100 31.2 

::1:::.-.-::::::::::::::::::::::::::::::::::::::::: ~ ~ I : 19:! 
Median ( .......... ) ••••••••••••••••.••••••••••• .... "'.0 

I All of the machine otJIft~ were women; all of the hand maken were num. The company. Iocat.ed. 
ID Manc:hester. N. B., ClWlged over from hand to macbine Dl&Dol~UftI of cIian in ID31. DurtDg that 
year the ID6D. were laid oJl' and the women were hired. Data Ire tram Dan1ef Creamer and Glad" V. 
Swackhamer, CiIGr MtJUr ..... Alln UN IAr-oI (WPA National Rosearcb. ProJeet. Report No. L-I. Dec. 
1937). table 8. 

ExmBrr No. 2783 

Emplo....,.. ...... Nnmber of Parce:nt 01 ........ ...., 

I Bued on data tor 128 men IntervJewed In February 1937. All were laid oft'd'IDiDg 1931 when &he MIlD
chester, N. H., com~:r wbich bad emplo:rer1 them mtroduoed cfgar-mak:inc macbJoas. Data arnlrom 
Daniel Creamer and Glad}'3 V. BwBckhamer, cr,ar Ntda'I-A"". tk Lq-ol (WPA NationeijB .... rch 
ProJect. Report No. L-l, Deo. 1937), table Zl. 

.t 'I'hJs oonsUtuced. chldJ' .form of dlsgu.laed UDfIDlplo)'Dl6Dt (lbI4., pp. 151-7). 

"EXHIBIT No. 2784:" appears in text OD p. 17254 

''EXlDBrr No. 2785" appeam in text on p. 17254 

"Exmarr No. 2786" appeam in ten onp. 17255 

"Exmarr No. 278r' appeam in text OD p. 17255 

"Exmarr No. 2788" appeam in text OD p. 17256 
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SUPPLEMENTAL DATA 

The following letter appea.rs at this point in connection with the 
testimony of,aWilliam S. Elliott, supra, p. 17079. 

INTIlBNATlONAL HABVlDSTEB COMPANY, INCOBPOBATIID 

180 North Michigan Avenue, Chicago, U. S. A. 

Dr. H. DIIlWBY ANn.BSON 
Temporary National Economic Committee, 

JULY 9, 1490. 

Ape: Buildinq, Wa8hington, D. C. 
DEAR S,R: On April 24, 1940, I made the following request of the Temporary 

National Economio Committee: 
"I would like to ask, if I may, that we might have permission to put into the 

record Bome statements of our own as to our estimates of the relative cost of 
horse--farming and power-farming, We find the industry in a curious position
Dr. JohDson of the Department of Agriculture put figures in here yesterday to 
show that the farmer made no more money out of tractor farming than be did 
out of horse-farming, and today Dr. Taylor shows that it is 80 much more eco
nomical that it is sweeping the country and will go further." 

The Department of Agriculture statements above referred to appear in the 
TNEO record as exhibits No. 2663 and No. 2664. From these statements and 
the working papers which Dr. Sherman E. Johnson has kindly made available 
to us, it appears that the comparisons of income &Dd expense of farms using 
animal power and tractor power are based on only one wheat farm and one corD 
farm. The excess of income over expense, the dollar difference and the per~ 
centage difference resulting from the use of horse or tractor power as shown in 
sa.id exhibits are summarized in the following tabulation: 

Excess of Income Over 
ExpeD38 by tho Use or Dollar Peroonto.ge 

Ditfenmt'8 DJJrerence 
Ho .... Tracrom 

820 Acre Wheat Farm.. ________________________________ .... S633 -$11 -1.7% 2()Q Acro Corn F8I'ZD.-___________________________ 08<7 .... +7 • +u 

Individual cases such as the two selected above can be found, where the advan
tage of tractor power over animal power is very slight or entirely absent, but we 
believe such os.s8B are the exception, father than the rule. 

It is our understanding that the above tables had to be selected by the USDA 
for presentation to the TNEC on very short notice. Had there been more time 
for preparation, data based on a larger number of wheat and corn farms could 
have been selected from the numerous publications of State Colleges which 
oooperate with USDA. This would have enabled the USDA to base its COD
clusions on a representative sample of wheat and corn farms, rather on such a 
thin sample as one wheat and one corn farm. 

In the ..... of the study presented by the USDA to the TNEC on cotton pro
duction which waa based on a larger number of farms, the exoess of income over 
expense on tractor-operated farms under normal conditions was substantially 
larger than on mule--operated farms. Basing a judgment on our studies of all 
published data availa.ble, we believe that similar difference would be found on 
any representative number of wheat and corn farms. 

In further support of our olaim that it is dangerous to base a judgment on the 
comparative cost of operating a single farm with traotol'8 and horses, we submit 
the follOwing eritioisms of the wheat cost data submitted to the USDA by ite 
field forees and resubmitted by USDA to TNEC: 
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Cost of "Machinery (repairs, fuel, oil)"-Under this cost classification, $96 
appears for the horse-powered farm and $543 for the tractor-powered farm. Tbe 
breakdown of this cost for the tractor farm is as follows: 
Tractor fuel-1800 gal. @ 12t _____________________________________ $216.00 
Tractor oil-75 gal. @ 60t________________________________________ 45.00 

Total for 600 hours _______________________________________ _ 
Tractor aDd combine repairs _____________________________________ _ 
Truck operation (fuel, oil & repairs)-5000 mi. @ 2*t ______________ _ 
Repairs on tillage and other equipment ____________________________ _ 

$261.00 
61. 00 

125.00 
96.00 

---Total ____________________________________________________ $54&00 

CBITlCISM 

(a) The tractor farm costs are loaded with $125.00 of expense for operating a 
motor truck. The changeover to tractor power would not necessarily require 
the acquisition of a motor truck and does not ordinarily result in the purchase 
of a motor truck, particularly in cases such as on this farm, where it is apparent 
that a number of horses were retained on the farm after it became a tractor farm. 
Iowa State College in its Research Bulletin No. 258 showed that out of 1711 
farms studies, only 24% had motor trucks. These were found on 10% of the 
horse farms and 29 % of the tractor farms. Furthermore, 72 % of the farms had 
tractors but there were only lIon which no horses were kept. 

The University of Illinois study of costs on Illinois farms in 1938 showed that 
only three out of 27, or 11.1 % of the farms bed motor trucks. . 

(b) The repairs for tillage and other equipment are given &8 $96, precisely the 
same 88 the entire repairs, fuel, and oil cost on the horse-powered farm. There 
arese veral machines, such as the grain binderl bundle racks, wagons and also 
harness that are used on horse-powered farms Dut not on tractor farms. Oper
ating cost for this extra machinery was not charged on horae powered farms. 

(cl In the USDA calculation, it was assumed that tractors were used 60 days 
10.': an average of ten hours per day. On that basis, the fuel and oil cost 01 $261 
for the tractor would average 43.5 cents per hour. This cost is excessive when 
compared with the results of other studies. The following table shows a com
parison of tractor fuel and oil costa. 

Study or Source Type or Traomr 

USDA Statement to TNEO _______________ _ 
University oC Minnesota: 

Report No. 108: 
1936_____ __ ____ _ _ _ _ _ _ _ ___ _ _ _ _ _ __ __ _ __ T~ pJow •••••• ::= :_.-.:_ ..... : .. :: _ ... ==: ==: lQ36 ________________________________ _ 
1937 ________________________________ _ 
1938 ________________________________ _ 

Nnmberor 
Tnctono 

OD Which 
A..,... 
laB ..... 

, 
• , 

10 
13 

, you avenge: loas___ _ _ _ ___ __ ____ _ _ _ _ _ _ __ _ _ _ ___ T~. PloW.:.:-.. :.:.:.:. :.:.:. : .... :.:.:.:. : ..... ::.:.:.:. ----------,;. 1936. ___________________________ _ 
1031_____________________________ _ __________ • __ .. _ •• __ __ 11 11138_____________________________ _ __ . ________ .________ __ 7 

,,":rear av6t8&t ____________________ -_______________________ -. -_ -_______ . _____ -____ _ 

Iowa Slate College: 
Research Bulletin 193&-31 No. 2&1 Oeneral Purpose 

TwoPlow: Steel WheeL ________ . __ . _____ _ 
Rubber tire _______ .•• _. ______ _ 

Thlee Plow: 

.. 
ff - -------------------.-~ .. ::: :::::::::::::::::::: .. StL &- Ruhr. ______ ._. ________ _ 
"_______________________ Standard Type: 
.. _ _ _ ____________________ Two Plow _______________ • ___ _ 
.. TbreePlow. _________________ _ 

University or DHnols:-' - - ----- ------ --.---.-
1938 Form. Busln6111 ADa)ysis: 19:J6 ___________________________ ._____ Tw~. Plow ______ • ________________ _ 

1931_. _______________________ ._______ _ ___ ._ •• __________________ ----
1938. ____________________________ .___ __. ______________________ • __ ._ 
1930_________________________________ Three Plow ___________ .~ ________ ._ 
1931 ______ ._~ _____________________________ .. ________ -__ -- -- • ___ ~ ---- -- ----
1938.. _________ ~ ••• ________________________ •• ____ ~_~~ ________ -~-. -~----

73 
61 

20 

56 .. 
18 
23 
22 • , 
• 

Cootoer 
hour Fuel 
and 01 

.. ... 
23.6 
30. , 
26.7 
26 .• 
26.7 
19.2 
30.1 
31.8 .... 
".0 

27.6 
22.7 .... 
31.3 
36.' 

..... 
20.3 
20.8 
31. 7 
ao.O 
28.3 
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This table shows that in none of these representative studies did the cost per 

hour for fuel and oil, even fol' three-plow tractors, approach the calculated amount 
shown in the United States Department of Agriculture's ta.ble. 

(d) The item of $61 for tractor and combine repairs is also high. How much 
of this applies to oombine and how much to tractor is not stated, but considerably 
more than half would naturally apply to tractors. This can be compared with 
the actual av.erage repairs cost as found by studies at Iowa State College and the 
University of Illinois. The Iowa. State College studies found that in 1936-37 
the average repairs cost for 73 steel wheel two-plow general purpose tractors was 
$13.16; for 61 rubber tired, two-plow general purpose tractors it was $19.38; for 
20 three-plow general purpose tractors it was $19.15; for 66 standard type, two 
plow steel wheel tractors it was $15.00' and for 39 three-plow standard type steel 
wheel tractors it was $30.54. 

The UniverSity of Illinois study showed that in 1936 the average cost of repairs 
for 18 two-plow tractors was $22.94; in 1937 for 23 two-plow tra.ctOl·S it was 
$13.51 and in 1938 for 22 two-plow tractors it was $15.65. The same study 
shows the following average per-tractor repairs for three-plow tractors in 193~8 
tractors average repair cost $20.70; in 1937 9 tractors average repair cost of 
$11.59 and in 1938-9 tractors average repair cost of $14.18. 

"Purchased Feedll.-This figure is the same for both types of farms beCAuse it 
is said most of the horse feed was produced on the fa.rm and the purchased feed 
is used primarily for other types of livestock than horses. The horse feed nere8-
sa.ry has been taken care of by adjustment of the feed crop acreages. 

CRITICISM 

If a comparison of costs between horse and tractor use is desired, the cost of 
horse feed should be included with the other costs of horse maintenance, regardless 
of whether horse feed was purchased or produced on the farm. Another objection 
to the method of acreage adjustment used by the Department of Agricutlure is 
that a specific acreage cannot be accurately allocated to the production of horse 
feed. The acreage used might produce too much or not enough feed, depending 
upon crop conditions in which case, either the sale or purcbase of feed would be 
in order. Clear and accurate cost accounting demands that the horse feed used 
be included under its proper caption rather than allowed for through an acreage 
adiustment. 

Depreciation.-Depreciation of horses is not included in the costs of the horse
power farm.. This is an omission which would raise the cost of the horse-power 
farm considerably. 

The 8ame amount of pasture and woodland was aB8umed for each type of farm. 
No oharge or acreage adjustment is made for the extra pasturage required by 
horses on the horse-power farm. This cost, like the depreciation on horses, is 
ignored by the comparison. 

General.-The corn cost submitted by the United States Department of Agri
culture are also based on the .operation of a single farm and are not, in our judg
ment, representative costA. We shall not, however, write detailed critiCisms as 
in the case of the wheat farm. 

In oonclusion, we wish to submit that our studies and observations indicate 
that in general it is cheaper to farm with tractors than with animal power and 
the fact that more than a million United States farmers have purchased. tractors 
indicates that they are convinced that tractor power is cheaper power. 

Yours very truly, 

WSE/RC 

(Signed) W .. S ELLIOTT, 
Wm. S. Elliott, 

Vice-President. 
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