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THE WPA NATIONAL RESEARCH PROJECT 
ON REEMPLOYMENT OPPORTUNITIES AND RECENT CHANGES 

IN INDUSTRIAL TECHNIQUES 

Under the authorl ty granted by the Presldent ln the Execu
tlve Order whlch created the Works Progress Admlnlstratlon, 
Administrator Harry L. Hopkins authorlzed the establlshment 
ot a research program tor the purpose ot collectlng and ana
lyzlng data bearlng on problems ot employment, unemployment, 
and reliet. Accordingly, the National Research Program was 
establ1shed ln October 1936under the superviSion ot Corrington 
Gill, Asslstant Admlnistrator ot the WPA, who appolnted the 
dlrectors ot the lndividual s.tudles or projects. 

The Proj ect on ReemplOyment Opportuni ties and Recent Changes 
in Industrial Technlques was organiZed ln December 1936 to 
inqulre, w1th the cooperatlon ot 1ndustry, labor, and govern
mental and private agencies, into the extent ot recent changes 
ln industrlal technlques and to evaluate the eUects ot these 
changes on the volume ot employment and unemployment. David 
Neintraub and Irving Kaplan, members ot the research statt 
or the Divislon otResearch, Statistics, and Finance, wereap
polnted, respectlvely, Director and Assoclate Director ot the 
Project. The task set tor them was to assemble and organlze 
the exlsting data which bear on the problem and to augment 
these data by tleld surveys and analyses. 

To this end, many governmental agencles whlcharethe col
lectors and reposltories ot pertinent lntormation were 1n
vited to cooperate. The cooperating agencles ot the United 
States Government lnclude the Department ot Agriculture, the 
Bureau ot M1nes ot the Department ot the Interior, the Bureau 
ot Labor StatiSt1cs or" the Department otLabor, the Ra1lroad 
Retlrement Board, the Social Security Board, the Bureau ot 
Internal Revenue ot the Department ot the Treasury, the De
partment or Commerce, the Federal Trade Commisslon, and the 
Tarltt Commission. 

The toll owing private agencies jOined with the National 
Research Project in conducting speCial stud1es: the Indus
tr1al ResearCh Department otthe Un1vers1ty ot Pennsylvania, 
the National Bureau or' Econom1c ResearCh, Inc., the Employ
ment Stab1l1zation ResearCh Institute ot' the University or 
M1nnesota, and the Agr1cultural Economlcs Departments in the 
Agricultural Experiment Stat10ns or Cal1torn1a, IlUnois, 
Iowa, and New York. 
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Sir: 

May 23, i939 

The administration and planning of programs de
signed to aid the unemployed must be based on knowledge 
of trends in the volume of employment and unemployment 
in the Nation. A primary factor affecting the number 
of jobs and thus the size of the unemployment problem 
is the volume of output of the worker in industry. 
This subject is treated in the report submitted here
with. It gives a picture of production, employment, 
and productivity for S9 manufacturing industries. 
One-half of all the manu(acturing employees in the 
country are covered in this investigation. 

The importance of manufacturing as an employer of 
labor has changed in the last 20 years. Every census 
taken by the United States Government from the Civil 
War to i9i9 showed an increase in the number of wage 
earners employed in manufacturing industries. Between 
i9i9 and i929, however, employment as reported by the 
CeKSVS of N4Kvf4ctv~es declined slightly. Thus manu
facturing ceased to play its traditional role as an 
absorber of the country's growing labor supply. 

Another way to view the changing importance 
of manufacturing employment is by means of the per
centages of persons gainfully occupied. In i870 
about i7 percent of the gainfully occupied were in 
manufacturing. By i920 the figure had increased to 
27 percent. But between i920 and i930 it declined 
to 23 percent. 

Although the number of jobs in manufacturing did 
not increase during the i920's, there was a consider
able rise in production. Improvements in the produc
tivity of labor made possible larger production with 
about the same number of employees. Nearly all of the 



industries studied in this report showed increasing 
productivity between 1919 and 1929. 

There seems to be no prospect f~r a change in the 
role of the manufacturing industries as an employer of 
labor. Output per man-hour continued to increase 
after 1929. About half of the wage earners in the 
industries studied worked in branches of manufacturing 
in which labor productivity increased faster between 
1929 and 19~5 than in the period 1919-29. In general. 
it took one-fifth less labor time to produce manufac
tured goods in 19~6 than was required in 1929. 

Man-hours are one thing; jobs are another. It is 
a fact that the increases in output per man-hour have 
been largely offset by a big drop in the average hours 
worked per week. Average weekly hours were 48 in 1929 
and ~9 in 19~6. Thus. although output per man-ho~r 
was much higher in 19~6 than in 1929. output per 
wage earner was actually a little less. 

There is every indication that output per man
hour in the manufacturing industries will continue 
to increase. and there is little likelihood that 
more jobs will be available in manufacturing. unless 
there is a substantial gain- in production or a further 
decrease in working hours; Therefore our manufactur
ing industries are not again likely to serve as a 
reservoir of jobs for the growing labor supply of 
the Nation. 

Respectfully yours. 

- .. ·7/.;..... ~ 
Corrington Gill 

Assistant Administrator 
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PREFACE 

Several studies conducted by the National Research Project, 
for example, the report on the manufacture of brick and tile1 

or that on phosphate-rock mining,2 have dealt intensively with 
the technological changes that ·have taken place in selected 
industries and their effects on employment opportunities in 
those industries. These studies were based either on detailed 
data especially collected for the purpose or on similar data 
available in the files of various Government agencies. They 
represent not only contributions to our knowledge of the 
incidence of changes in technology and labor requirements in 
individual industries, but case studies of economic factors 
that affect the relationship between production, productivity, 
and employment changes; as such they throw light on the way 
these factors operate in different industries according to the 
economic characteristics of those industries and their role 
in the economy as a whole. 

There is also, however, a need for extensive information on 
the degree to which the increased pfoductivity of labor has in 
recent years reduced the amount of labor required to produce a 
given quantity of goods and on how widespread these reductions 
have been. The present report represents this second type of 
study. It is based on secondary statistical data and measures 
the changes in production, employment, and productivity that 
have occurred in 59 manufacturing industries during the post
war years. 3 Besides adding to our knowledge of the degree to 
Which productivity has increased, the data presented in this 
report provide a major element in the eventual construction of 
more inclusive producti~ity measures that will reflect changes 
for a broader aggregate of industries, including mining, 
agriculture, transportation, and communication as well as the 
mannfacturing section of the economy. 

Our approach to the problem of measuring productivity is that 
the method of measuring must be made dependent on the purpose 

lK1rlam E. West, P~oductlVlt, Gnd I~Io,-eftt lft 8elected Indust~ies: B~ick Gnd 
'He (wpA Natlonal Research Pr03ect In cooperat1on w1th National Bureau or Econom1c 
Research, Report 110. II-e, reb. 1939). 
2A• porter Ila8kell, Jr., aOO O. I. IUessl1ng, 'echMlog" ~Io,-eftt Gnd Outf>ut ~~ 
IfGft ift PhOSf/hGte-Rock Niftint. J880-J987 (WPA Nat10nal Research Pr03ect 1n coopera
t10n w1th U. 8. Ilept. Int., Bur. K1nes, Report NO. E-7, Nov. 1938). 
3APpendlX B also contains stud1es ot chang1ng procluctlon, employment, and procluc
t1vlt;r In the Electr1C Light and power 1ru1ustr;r and 1n the Telephones 1ndustr;r. 

xiii 
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which the measure is to serve. One of the principal objecti~es 
of the National Researc,h Project was to inquire into t~e rela
tionship between reemployment opportunities and changes in 
productivity. The methods used for the present study were 
developed out of specific questions formulated in the light 
of this objective. For 'the first time, so far as we know, 
formulas for constructing index numbers of production and 
productivity were specifically designed for use in inquiries on 
employment opportunities. The formulas developed are presented 
in chapter I; there also an attempt is made at an explicit 
formulation of the underlying assumptions and of the economic 
meaning of these special-purpose measures. 

The mere computation of changes in a ratio of quantity 
produced to labor time consumed does not, of course, establish 
a significant economic relationship between production and 
employment. Measures of the type presented in this report do, 
however, permit the gauging of tre'nds in employment oppor
tunities. Despite the fact that changes in the degree of plant 
capacity utilization are known to affect labor productivity, 
that the incidence of changes in industrial techniques differs 
according to the size of plants, or that computed changes in 
output per unit of labor may reflect changes in the relative 
quantities of different products, the conclusion which must be 
drawn after a careful, examination of the data for a large 
number of manufacturing industries 4s that the observed trend 
in labor productivity reflects principally the effects of the 
continuous changes in industrial techniques on the amount of 
labor required per unit of output. The annual figures for each 
industry must, of course, be approached with caution; not only 
the factors mentioned above, but many others besides techno
logical change may have influenced the level of any industry's 
productivity figure for a particular year. 

In the less than 2 decades covered by the data in this 
report, output per man-hour in manufacturing increased by more 
than 7S percent. The increase has been gradual. Aside from 
the irregular short-time fluctuations, the course of output 
per man-hour has been steadily upward. The same was true of 
output per wage earner between 1919 and 1929 when the average 
and full-time hours worked remained fairly constant. During 
the years 1930-34 output per worker declined, chiefly in 
response to the large amount of part-time work before 1933 
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and to the shortening of the workweek since then. The con
tinuing increases in output per man-hour have, however, turned 
output per worker upward again, and the 1929 Level is rapidly 
being approached. 

The construction of adequate measures of productivity was a 
considerable statistical task since the data that were avail
able had originally been compiled for other purposes. An 
attempt was made to canvass as completely as possible all data 
on production, employment, and hours of work that could be 
discovered in published and unpublished sources. The two 
most serious problems were the attainment of comparability 
between the production and labor series and the derivation of 
adequate measures of hours worked; data on the latter were 
especially scarce. Because of these problems of measurement 
and the degree to which it was necessary to resort to estimat
ing, we have presented in great detail in this report the 
sources, underlying assumptions, and the specific methods used 
in constructing the series for the individual industries. 
These details should be of value not only because they enable 
the technical reader to evaluate the material but also because 
they make possible the continuation of these indexes in the 
future and permit the construction of series for additional in
dustries and thus the extension of the coverage of this sample. 

The reader who is interested primarily in the findings of 
the study will find a summary in Part One, chapter III, fol
lowed by charts presenting graphically the indexes for each 
industry. Tables incorporating the indexes are presented 
industry by industry in Part Two at the end of each section 
describing the methods used for the particular industry. The 
reader interested in the underlying theory is referred to 
Part One, chapter I, and the reader wishing to investigate 
still further will want to see chapter II of Part One and 
Parts Two and Three. 

The study was planned and executed by Harry Magdoff. Irving 
H. Siegel and Milton B. Davis supervised the construction of 
the indexes and participated in the development of the specific 
statistical techniques used; they prepared Parts Two and Three 
and participated in the preparation of Part One. Clement 
Winston participated in the planning of the study and in the 
development of the basic techniques; in the early stages he 
also supervised the construction of the indexes. The study as 
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a whole was under the supervision of Irving Kaplan, in his 
capacity as Associat~ Director of the Project. Ruth Eisner 
aided in the administrative supervision of the work and made 
a number of special investigations. The completed manu
script was prepared for publication under the supervision 
of Edmund J. Stone. 

The construction of the indexes contained in the report could 
not have been accomplished without the cooperation of many 
individuals outside of our own organization. Isador Lubin, 
United States Commissioner of Labor Statistics, and Lewis E. 
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INTRODUCTION 

This report is devoted to the presentation and discussion 
of indexes of production, employment, man-hours, and productiv
ity for 59 manufacturing industries which account for about 
balf the number of wage earners in all manufacturing. It also 
presents similar measures for 13 combinations or groups, 
comprising 35 of the 59 industries, and for 2 nonmanufactu~ing 
industries, Electric Light and Power and Telephones. These 
indexes are the product of intensive research into avai1ab1~ 
secondary materials. In the course of their construction, 
a study was made of relevant published statistics; unpublished 
statistics in the files of private and Government organizations 
were also consulted. 

Since productivity indexes may serve various purposes and 
since the method of measurement in each case depends upon the 
purpose of the analytical inquiry or the social policy to be 
formulated or administered, the first task is the formulation 
of our problem and the development of the appropriate types of 
production and productivity measures. Because of the nature 
of the available data, it was usually not possible to develop 
measures that fully satisfy the desired formulas. However, 
the formulas served as standards for the selection and treat
ment of these data. The integration of the statistical data 
around a single viewpoint provided a basis for a critical 
evaluation and investigation of the validity of the indexes 
actually constructed. 

This report is divided into three parts. Part One consists 
of three chapters and the summary charts. The first chapter 
is devoted to the definition of the problem and the development 
of types of production and productivity measures which meet 
the defined purposes. Chapter II presents the sources. of the 
statistical data and ~he general technical methods used in 
the construction of the indexes, together with a commentary 
on these indexes in the light of the purposes and methods 
presented in the first chapter. Chapter III contains a summary 
of the movements of production, employment, man-hours, and pro
ductivity of the 59 individual industries. This is followed by 
charts showing the indexes for the individual industries. Part 

1 
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Two comprises .37 sections, of which 2q refer to individual manu
facturing lndustries and 13 to industry groups (these groups 
include the remaining 35 industriesl. Each section consists of 
a def ini tion of the industry (or group I J a description of the 
sou~ces and methods used in the construction of the NRP indexes 
of production, employment, man-hours, and productivity, and a 
summary table (or tablesl showing the NRP measures. Part Three 
consists of two appendixes. The first is a compendium of 
the statistics used in the construction of the NRP indexes 
for the 59 manufacturing industries presented in Part Two. 
The second appendix contai~s the NRP indexes for the Electric 
Light and Power and Telephones'industries, a de~cription of the 
methods of constructing these indexes, and statistical tables 
similar to those in the first appendix. 

The report does not concern itself With reasons for the 
changes that have occurred since 1919inproduction, employment, 
man-hour~, and productivity for the 59 manufacturing industries 
surveyed. The movements of production and productivity may 
be due to a'number of factors arising from the economics and' 
techniques of an industry. For example, productivity may 
change as a result of changes in tec~n~logy: pla~t lay-out, 
managerial technique, efficiency of individual or groups of 
workers, degree of utilization of capacity; raw materials, or 
the quality of the products manufactured; productivity may also 
change as a consequence of the mortality of inefficient and old 
plants and the entrance of new and more efficient ones, or 
as a consequence of the shitt in production between plants 
producing at different productivity levels. An analysis of the 
effects of changes in productivity on employment opportunities 
and the relati'onship of changes in production' to changes in 
productivity requires intensive studies of individual indus
tries, strategic sections of the economy, and the conditions 
and development of the economy as a whole. This report, while 
planned in such a way that the resuits may be utilized in 
inquiries of this type, is itself confined to the task of 
measurement. As such, it ~s concerned primarily with the 
construction of measures which are pertinent to and useful 
in a study of production and produ~tivity changes and their 
bearing on employment prospects. 



CHAPTER I 

THE PURPOSE AND DEVELOPMENT OF MEASURES 
OF PRODUCTIVITY AND PRODUCTION 

THI PURPDII DP PRDDUCTIYITY MlAIURI. 

The central question concerning unemployment today is whether 
the current unemployment problem·is of a different nature from 
the problem in the past. The question is, in part, one of the 
changing structure of the economy and the relationship of this 
factor to the prospects of future employment. Within this 
context the bearing of the changing productivity of labor on 
the total volume of labor utilized is of particular interest. 
The effect of changes in productivity on the iotal volume of 
labor time employed depends on the total volume of production 
as well as on the types of goods produced. It is therefore 
necessary to construct measures of production and productivity 
for each of the several commodities produced. 

Formulas ~or tbe me~surement of productivity and unit labor 
requirements were developed to find answers to questions like 
tbe following: How much employment would tbere be if we again 
attained the production levels of 1929? How mucb production is 
necessary in order to employ tbe same number of wage earners 
as were employed in 1929? In more generalized form these 
questions are of the following two types: 

(11 Wbat relative volume~ of labor time are required to· 
produce a given composite of products at different times? 

(21 Wbat relative volumes of production of a given composite 
of products are obtainable at different times with a 
given amount of labor time? 

Answers to tbese questions are of use in estimating (11 em
ployment requirements tor different levels of production and 
(al future production under various conditions of availability 
and utilization of labor. In the generalized form presented 
abov~ tbese two questions in turn define tbe desired statis
tical measures of unit labor requirements and productivity. 
The statistical data necessary to answer tbese questions 
are III the quantities of each product made and 121 tbe cor
responding numbers of man-bours utilized in tbeir production. 

3 
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The answer to the first question can be obtained by computing 
a ratio of the aggregate labor requirements for a given com
posite of products at di~ferent times. The result is a measure 
of average unit labor requirements. 1 

The second question refers to the production that can be 
obtained at different times with a given volume of labor 
time and defines the desired statistical measure of labor 
productivity.2 The assumption implicit· in the use of this 
question is that there exists a sufficiently large and diverse 
unemployed labor supply which could be reemployed if production 
increased. Hence interest'· centers· only on vo lvmes of employ
ment and unemploy·ment; qualitative differences in skills, 
occupations, and efficiency of the individual employees need 
not be taken into consideration. From this·viewpoint, labor 
may be considered as homogeneous, and its unit of measurement 
as an hour of undifferentiated labor. The measure of the 
volume of labor time is, therefore, the total number of man
hours ut ilized. 

Since the question is to what extent the unemployed would be 
reemployed under conditions of rising production and increasing 
productivity, the output of individual commodities is signifi
cant only insofar as more or less· labor is required to produce 
them~ Since labor time may be considered homogeneous, it is 
possible to measure quantitatively the relative changes in the 
volume of a specified group of diverse products in terms of 
man-hours. This approach is analogous to that adopted in 
the construction of measures of production and prices for the 
purpose of analyzing fluctuations in the volume of trade. 
For that purpose the ultimate unit for measuring production 

lSymbOIICallY. the unit labor requ1rement tor any prOduct may be expressed as 
tollows: 

l=1!! q 

where l = man-hours required per unit of output. 
q = the quantity manufactured, and 
m = the man-hours utilized In the production of q. 

Though the ultimate unit Of measurement ·of labor time Is 1 hour. there are 
questions concerning unit labor requirements and productivity of labor which may 
require the use ot other labor-time units. such as a man-day or man-week. In this 
report only two measures of labor are used - total man-hours and average number of 
wage earners. Only the former Is reterred to In this chapter. It should be 
understood that whatever Is said Of man-hours applies equally to wage earner~. 
2SymbOliCallY, the labor pr~uctlvlty tor any product. which Is the reciprocal ot 
the unit labor requirement. may be expressed as follows: 

It = 1. = 9.., 
l m 

where It = productivity. Th~ term "labor productivity. as use1 In this report has 
a definite technical meaning, contlned to the ratio ot production to the labor time 
u:llized. or relatives or such ratios. 
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is a pecuniary one. s Since we, on the other hand, are inter
ested in the volume of production as related to the volume of 
labor time utilized, the logical measure of production for our 
purpose is in terms of labor time. 

If it is granted that for the purposes here set forth labor 
may be regarded as homogeneous, then the measures of relative 
volumes of labor time employed and relative average unit labor 
requirements are conceptually simple and readily deducible. 
They provide answers to specific questions concerning volumes 
of labor time actually utilized or required under varying 
conditions in terms of ratios of offrefotes of lobar time. 
The fact tbat tbe output of different products is measured 
in diverse pbysical units precludes, however, a similar direct 
measurement of aggregate production or of aggregate production 
per unit of labor. The only meaningful measure of production 
for anyone period would be an inventory, or listing, of the 
physical output of each product. To measure relative changes 
of the total output of different products it is first necessary 
to select an economic or physical attribute common to all 
products. Reduced to tbis common additive unit tbe aggregate 
volume of production is hardly meaningful unless compared with 
aggregates of otber years similarly obtained. Since the total 
volume of production in absolute terms for anyone period has 
no independent meaning, th~ measurement of its movement must be 
related to changes in the aggregates of the selected attribute. 

It bas already been seen that the criterion for comparing the 
relative importance of different products is, for a study of 
employment fluctuations, the number of man-hours required to 
produce a unit of eacb product. However, tbe method of using 
tbese man-bours as weights and the type of average must be 
determined witb relation to a more specific definition of the 
purpose. Tbus, wbile the measure of production of diverse 
pbysical products must be measured as relatives, the measure 
should have meaning in terms of aggregates of labor time and 
should satisfy the questions posed on page 3. Hence the nec
~ssary index of production is one which, when divided into the 
relatives of total man-hours, will yield an index of unit 

88ee for Instance Arthur r. Burns, "The Measurement of the Ph7S lca1 Volu.e of 
Product lon, " 'IuJ Q:af'Cerl, .lour"'" of leano-ks. Vol. ILIV (reb. 11l30) •. p. 251. 
Edward E. Lewls "80.e Baslc Problems In Indez-Nu.ber Theory." leoftOS\e Issoys ." '0JI0f' of ru\., ClGw /tHe""" (New York: Colu.bla Unlverslty Press. 1985). 
pp. 271-8: Gottfried Jlaberler, Det- "''''' lief' lnoieJZlJille" (TilblJl8ll!n: J. C. B. KOM. 
11l127), pp. M-8. 
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labor requirements ~hich is expressed in terms of ratios of 
aggregates of labor time and which measures the relative 
volume of labor time required to produce a given composite 
of products. The same measure of labor requirements for a 
given composite of products should be obtained either by 
(11 aggregating the labor requirements for the individual 
items of a given composite of products and reducing these 
aggregates to relatives or by (21 dividing the relatives 
of total man-hours by the proper index of production. That 
is, L = I, where L represents the index of unit labor re
quirements, }{ the relati~es of total !'lan-hours, and Q the 
production index. 

Similarly, the same measure of productivity (which is the 
reciprocal of the measure of unit labor requirementsl should be 
obtained whether (11 the relatives of productivity for the 
various products are averaged with appropriate weights or 
(21 the index of production is divided by-the relatives of 
total man-hours. That is, n = ~, where II represents the index 
of productivity. 

The necessity for clearly defining the criterion for meas
uring changes in the volume of diverse products may-be seen in 
the following illustration for the Cigars and Cigarettes 
industries (table II. The index of average unit labor require
ments for the two industries combined derived from a production 
index with value weights i~ higher in 1926 than the unit-labor
requirements index for e~ther industry; after 1929 the index of 
average unit labor requirements for both industries is lower 
than that for either. The index of production with value 
weights results in a measure of unit labor requirements which 
understates the amount of labor required after 1929 to produce 
the 1929 volume of cigars and cigarettes. On the other hand, 
the unit-labor-requirements index obtained from th~ production 
index with man-hour weights measures the percentage of the 
labor time utilized in 1929 that would have been required in 
any year to produce the 1929 output. 

Changes in the labor requirements per unit for 'a group of 
products arise out of the joint operation of two factors: 
changes in the labor, requirement .per unit of output': of the 
several products and changes in the relative volume of output 
of the several products. Thus, in order to analyze changes 
in the unit labor requirements for a group of prod~cts, it is 
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Ta.la 1.- ILLUSTRATIDN D. DI •• ERENCES IN UNIT-LABDR-REQUIREMENT 
INDEXES DERIYED .RaM PRDDUCTIDN INDEXES CDNSTRUCTED 

WITH YALUE AND MAN-HDUR WEIBHTS 
Cl,ara a •• CI,aratt •• , ISII-II 

Index of unit labor requirements (1929=100) 

Cigars and Cigarettes 

Year combined, based on a 

Cigars Cigarettes production index witha. 

Value Man.hour 
wei~hts weights 

1919 122.9 323.3 222.0 150.8 
1920 110.0 348.2 233.1 143.2 
1921 125.9 259.2 214.6 144.3 
1922 123.7 227.4 200.5 138.1 
1923 121.7 182.4 176.4 130.1 

1924 116.4 164.5 158.2 123.1 
1925 116.1 145.7 144.9 120.3 

1926 109.8 123.8 128.1 111.7 
1927 112.5 129.4 127.3 114.8 

1928 109.2 129.7 117.8 112.1 

1929 100.0 100.0 100.0 100.0 

1930 101.5 95.0 94.5 100.7 

1931 86.7 92.6 80.2 87.6 

1932 95.4 89.9 81.3 94.6 

1933 88.2 !h.6 70.9 87.3 

1934 79.2 98.3 64.3 81.9 

1935 66.5 88.6 52.8 69.6 

1936 63.9 73.3 47.9 65.2 

aThe product1on Index tor Cigars aDd Cigarettes with man-hour weights was con
structed so tlat the measure ot unit labor requirements obtained b7 dlV1cllng th1s 
production Index Into relatives ot man-hours would Indicate the volume ot labor 
requ1red to produce the 1928 quant1tles ot cigars aDd cigarettes 1n each 7ear as 
cOIIpared w1th the volume or labor actua1l7 ut1llzed In 1928. The tormula tor th1s 
Product1on Index 1s presented later; the Index with value we1ghts 18 or the 
as_ t01'll. 

necessary to eliminate the factor of changing composition 
of production and to formulate questions only in terms of 
a given composite of production. 

The term "composite" or "production composite" is used here 
to mean a specific distribution of productive activities, that 
is, fixed quantities of specified products. In this study it 
ref~rs to the production schedule of a manufacturing industry 
or group of industries. The selection of a "given composite" 
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for which average unit labor requirements are to be measured 
does not represent a statistical problem alone but one which 
depends primarily upon the purpose of the economic analysis. 
Two alternative types of production composite have been se
lected for this study. One, which refers to the base year, is 
used throughout the period for which the index is constructed; 
it is designated here as a "base-year" or, "fixed" composite. 
The other, which refers to each of the years for which the 
index is constructed, is different for every comparison with 
the base year; in other words, the index number for each year 
involves the composite ot that year. This composite, which 
refers to every year of ' the period in turn, is designated in 
this repor.t as a "changing" composite. The usefulness of 
measures based on the alternative composites will be discussed 
later in this chapter. 

THB DEVBLDPMENT DP MEASURES DP AVERABB UNIT 
LABOR RBOUIREMENTS 

The first question posed on page 3 assumes two forms. What 
relative volumes of labor time are required to produce the 
base-year composite of Rroducts at different times? What 
relative volumes of labor time are required to produce the 
changing production composite at different times? 

The first form of this question describes a measure of the 
relative volumes of labor time that would have been required if 
the same quantities of each product had been produced in each 
y~ar as were produced in the base year. If the index number 
of unit labor requirements is 90, then we may say that 10 

percent less labor is required to produce the quantities 
of the base year. The measure of average unit lapor require
ments for the base-year production composite should indicate 
the ratio of (1) the volume of labor required to produce the 
base-year quantities of the several products with the unit 
labor requirements of each year to (2) the actual volume of 
labor utilized in the base year. This measure is therefore 
an aggregative index of the unit labor requirements for the 
several products weighted by the corresponding quantities manu
factured in the base year. An equivalent form of this index 
is an arithmetic mean of the relatives of unit labor require
ments for the several products weighted by the corresponding 
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volumes of labor time utilized in their production in the 
base year." 

The second form of the question describes a measure of the 
relative volumes of labor that would have been required if 
the same quantities had been produced in the base year as 
were produced in each year. The index of average unit labor 
requirements for the changing production composite should 
indicate the ratio of (1) the volume of labor actually utilized 
in each ,,:ar to (2) the volume of labor necessary for the same 
production composite with the unit labor requirements of the 
base year. The desired index is therefore an aggregative 
index of the unit labor requirements for the several products 
weighted by the corresponding quantities Manufactured in each 
year. An equivalent form of this index is a harmonic mean 
of the relatives of unit labor requirements for the several 
products weighted by the corresponding volumes of labor time 
utilized in each year. 6 

= the unit labor requirements ror proc:lucts a. b. c •••. 
= the quantitles or a. b. c • ... proc:lucec:l; anc:l 
= the man-hours utllizec:l in the proc:luctlon or q'. q". q"~ 

Then the volume or labor requirec:l to proc:luce the quantities or the base year 
(1nc:licatec:l by the subscript 0), assuming the unit labor requirements or any other 
,ear Unc:licatec:l b, the subscript ') -

l;.'qa' + l;."qo" + It'qa''' + ••• = ~l,lb; 
anc:l the volume or labor requlrec:l in the base ,ear to proc:luce ,the quantities or 
the base ,ear· 

la'qo' + la''qo'' + lo"'qo'" + ••• = ~ lolb' 
The ratio between these two volumes or labor is the'c:leslrec:l lnc:lex or un1t labor 
requirements tor the base-'1ear proc:luctlon cOlllJ)oslte: 

Il,lb 
Ilolb=Ll 

(1) 

!%pressed as a mean ot relat1ves or unit labor requ1rements the aggregat1ve 
111du (1) becomes 

(la) 

6T11e volume or labor utilized in any year = 
l,'q,' + l,"qt + lo'''q,''' + ••• = I l, '1i; 

and the volume ot laDor required to proc:luce the same composi te, assuming the un1 t 
labor requ1rements at the base ,ear, • 

ta'q,' + la"q;." + la"'q"" + ... = Ilo<1i' 
The ratio between these two volumes at labor 18 the des1rec:l 1nde% or average un1t 
labor requ1rements tor the chang1ng compos1te: 

Il'<1i (2) 

Ila~ -LIZ 
E%pressed as a meao at relatives at unit labor requ1rements, the aggregative 
1ndex (2) becOIIeS I 

I~:] .. LIZ (2a) , 
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THI DIVILDPMENT Dr MEASURIS Dr PRDDUCTIVITY 

The first type of index of unit labor requirements measures 
the relative volumes of labor time required to produce the 
base-year composition of production. The reciprocal of this 
index, or the index of productivity, measures the relative 
changes in the volume of the base-year production composite 
obtainable at different times with the base-year expenditure of 
labor time. This index of productivity is equivalent to 
a· harmonic mean of the productivity relatives for the several 
products weighted by the corresponding volumes of labor time 
utilized in the base year. s 

This formula indicates the change in the output of each 
product obtainable with the labor expenditure of the base year 
and the productivity of each year. Thus, if the productivity 
index (1929=100) were 120 in 1936, one could say that, because 
of productivity changes, 20 percent more of each product 
would have to be produced in 1936 in order to employ the same 
number of man-hours that was employed in 1929. 

The il).dex of productivity which measures the relative changes 
in the volume of the production composite of each year obtain
able at different times with the current-year expenditure 
of labor time is the reciprocal of the index of unit labor 
requirements for the changing composite of production. It may 
al~o be computed as an arithmetic mean of productivity rela
tives of the several products weighted by the corresponding 
volume of labor time utilized in each year.? If in 1936 the 

S (3) 

where 1.1 Is the Indez of productlvl~. 
Expressed In terms of productivity relatives for the Individual products. the' 
Index (3) becomes 

(~) 

Where 7t (the product!v!ty of a single product) = 1. 
? . . . l 

I,_o. 
l.=~ .. rr 
L2 Il,1li 2 

(4) 

Expressed In terms of productivity relatives tor the Individual products. the 
Indel: (4.) becomes. . ' . 

I[tm,] 
-=..JL.: .. n 

IIIl. a 
(4a) 

,'."1", 
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productivity index were 110 (1929=100), one could say that to 
employ the 1936 man-hours in thebas~ year with the base-year 
productivity it would have been necessary to produce 91 percent 
(100+110) of the 1936 out~ut of each product. 

THI DEVELOPMENT DP PRODUCTION INDEXIS SUITABLI 
PDR MEASUREMENT DP PRODUCTIVITY 

The production index for a group of products suitable for the 
measurement of productivity is one Which, when divided by the 
man-hours series, will yield the same index of productivity 
that could be obtained by averaging the relatives of output per 
man-hour for the several products. 

As we have seen, the index of productivity measures cbanges 
in the volume of a given production composite obtainable at 
different times with a constant labor expenditure. Multipli
cation of the index of productivity by relatives of man-hours 
yields a measure of production that reflects (1) changes in 
productivity and (2) changes in labor expenditure. Thus if the 
changes in productivity are such that 50 percent more of each 
product can be made by the same labor, and if in addition twice 
as much labor is used, then the total output will be three 
times as great (1.5x2.0) as before. The index may also be 
interpreted in a different fashion. A threefold increase in 
production may indicate that if productivity did not change, 
three times as much labor would be required. If, however, 
during the same period productivity increased 50 percent, 
then only twice as much labor (300+150) would be used. 

Changes in unit labor requirements (or productivity) between 
two years are measured in terms of the same production compos
ite and expenditure 01 labor, and in a complementary fashion 
production changes between two years are measured in terms of 
the same unit labor requirements (or productivity) for each 
product. The first index of productivity presented above 
measures productivity changes for the base-year production 
composite and labor expenditure. Multiplication of this 
productivity index by the index of man-hours yields an index of 
production measured in terms of the unit labor requirements 
of each year. This production index may be computed directly 
from the quantity series for individual products either by 
aggregating quantities and reducing them to relatives or by 
averaging relatives of these quantities. The two equivalent 



12 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

formulas are (1) an aggregative index of the quantities of 
the several products weighted by their respective unit labor 
requirements in each .year and (3) a harmonic mean of the 
production relatives for'the several products weighted by the 
corresponding volumes of labor utilized in each year. s 

The second index of productivity measures changes in pro
ductivity in terms of the changing production composite. This 
index when multiplied by an index of man-hours yields an index 
of production which is measured in terms of the base-year unit 
labor requirements. The two equivalent formulas for this 
measure of production are 1.1) an aggregative index of the quan
tities of the several products weighted by the corresponding 
unit labor requirements in the base year and (2) an arithmetic 
mean of the production relatives for the several products 
weighted by the corresponding volumes of labor utilized in 
t he base year. 9 

USB OP THB ALTBRNATIVB MEAStRES POR ECONOMIC ANALYSIS 

For both unit labor requirements- and productivity, two 
alternative measures have been presented, one for the base-year 
and the other for the changing production composite. The 
selection of the composite to be use~ depends principally upon 
the economic characteristics of the period under consideration. 
Thus the use of a base-year composite has greater significance 
under relatively stable conditions of production and is usually 

SQl =f. where 01 111 the InClex at prOCluctlon conslstent wlth LI (or TIl) anC! N Is 
1 

the InC!ex at labor tlme util1zed 1n the 1nC1ustry. Tben 
El,a, El,% El,a, Q =~+ =~ 

1 E lolla ~ lolla ~ l, Ila 
The aggregatlva InClex (6) expresseCl as a mean ot relat1ves becomes 

~m, 

l:[~m,] = 01 

q, . 

902 =!!.. • where ~ 1s the 1nClex ot proCluctlon conslstent wlth L
2

• Then 
L2 l: l, '4 l: l, '4 l: La '4 

~"~lo'tl +Uoq, =1:lo'tl 

The aggresative Index (e) expresseCl ss a mean ot relat1ves becomes 

l:[~:ol 
~"'k 

(5) 

(00) 

(6) 

(ea.) 
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more appropriate in dealing with relatively short periods 
of time. There are, however, certain times when the use 
of a base-year composite may be significant even in periods 
characterized by shifts in the composition of production. 
For instance, if the objective were to determine how much labor 
would be required if we again attained the 1929 volume and 
composition of production, the base-year (in this case 19291 
production composite would have tobe used. Despite the changed 
relative importance of the consumers'-goods and capital-goods 
sections, one may nevertheless assume that when 1929 volumes 
of production are again attained the composition of production 
would revert to one similar to that of 1929. Such an assump
tion would then permit the construction of measures for the 
1929 production composite. Should, however, analysis of 
present conditions indicate that today's composition of pro
duction, rather than that of 1929, is likely to be typical 
of the future, then the questions would have to be formulated 
in terms of the composition of production in a more recent 
year, or in terms of a changing composition of production. 
When the changing composition of production is in a definite 
direction, not random, then the question posed in terms of the 
changing composite is a more appropriate one. The use of 
a base-year composite has the advantage of permitting com
parisons between any two years, since the changes in the 
required volume of labor in each year are measured relative 
to the same base-year composite. 

The use of a changing composite does not, however, theo
retically permit year-to-year comparisons and can only be used 
to measure the change between the base year and any other 
year. Such an index has analytical value particularly in 
periods of major shifts in the composition of production, 
and is usually more suitable for studying relatively long 
periods. 10 

It is of interest to compare indexes of average unit labor 
requirements and productivity for both the changing and fixed 
composition of production. The difference in any year between 
indexes for changing and fixed composites reflects the effects 

10Anotber suitable tOMlUls tor relstlvel7 long periOds characterized b;V slgnlt1cant 
changes In the prOduct1on pattern 1s a cha1n Index wh1ch takes 1nto account the 
;vear-t0"7ear change 1n the prOduction compos1te, rather than the change trom hase 
;vear to current ;vear. 'The onl;v methOd ot 1ndex construction that w111 progres
alvel;v take account ot the continuous changes In the composition ot the prOductive 
outPUt 18 that ot index spl1c1ng.' (Bums,~. cU., p. 268.1 
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of changes in the composition of production with respect to 
the base year. The greater the difference between the two 
composites, the greater the divergence between the indexes. 
Index numbers constructed for either composite will give the 
same result (1) if the percentage change of the quantity of 
production of each product as measured from the base year is 
the same11 or (2) if the percentage change in labor require
ments (or productivity) of each product is the same. 12 The 
difference in the results given by the two formulas for the 
same period reflects the joint changes in the unit labor 
requirements (or productivity) and the output of the var
ious products. 13 

11 If each qi = kilo, then 

1: LiClL Z[clo]~ 
L =--=----=Ci 

2 ZLol?i ZLo~ 

Z~'iJ ! [clo]~ 
L1 = Z Lo ~ = Z La 110 = c. 

13Generallzed formulatIons of these relatIonshIps may be presented In mathematIcal 
terms. For example, the percentage dIfference between the two Indexes of unIt 

labor requIrements (4z ~ ~) may be expressed as the prOduct of three !actors: 

(1) The ratIo of the weIghted standard devIatIon of the unlt-labor

requIrement relatIves (!i) to L
1

, 

La 
(~ The ratIo of the weIghted standard devIatIon of the productIon 

relatIves (:: ) to "2' aDd 

(3) The weIghted coeffIcIent of correlatIon between the unIt-labor

requIrement relatives (~:) and the productIon relati~es (~), where 

the devIatIons are measured from L,. and ~, respectivelY. 

The weIghts In each case are the man-hours utIlIzed for each product In the base 
year. SInce all the factors but the coeffIcIent of correlatIon are necessarIly 
posItIve, the sIgn of thIs coeffIcIent determInes the sIgn of the dlfre~ence. 
If r Is zero, the two Indexes are equal; If It Is posItIve, the Index for the 
changIng composIte Is greater; and If It Is negatIve, the Index for the fIxed 
composIte Is greater. SImIlar analyses can be made for the productIvIty and 
prOductIon formulas. 
See H. Staehle, "International Canparison of FOOd Costs," Intef"llQt\onal Caaparisons 
of Cost of "Vi"" "StudIes and Reports: SerIes N (StatIstICS) NO. 20" (Geneva: 
InternatIonal Labour OffIce, 1934), pp. 14-6; L. von Bortklewlcz, "Ole KaufKratt 
des Geldes und Ihre J1essung," NOf"dt.c Statistical Jov,.,lal, Vol. 4 (1932), Parts 1-2, 
pp. 1-68; L. von Bortklewlcz, 'Zweck UDd Strukt1:r elner PreisiDdexzahl," lorlHsla 
Stlltt.Stt.SIa lidsladft, Vol. 2 (1923), Part 3-4, pp. 369-408; Vol. 3 (1924), 
Part 2-3, pp. 208-51; Part 4, pp. 494.-516. See also LewIs, 011. cit., PP. 292-3 and 
W. M. Persons, fhe Constn<ction of I1IIie" Nwbet'3 (Boston, Mass.: Houghton MUtl1n 
Co .. 1928), pP. 33-6. 
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It is possible that even when there are changes in the 
composition of production and even when the productivity 
relatives diverge sharply, the two formulas for productivity 
will not differ appreciably. The differences will be pro
nounced when there is a distinct correlation in the relative 

f •••• 11.- ILLUSTRATION OP DIPPERENCES IN PRODUCTIVITY INDEXES 
BASED ON PIXEO AHD CHAHIINI PRODUCTION COMPOSITES 

Year 

Item Percentage 
First Second change 

CASE 1 

Production (units) 
Product A 100 200 +100 
Product B 50 60 + 20 

Man-hours 
Product A 200 200 0 
Product B 75 72 - 4 

Output per man-hour 
Product A 0.50 1.00 +100 
Product B 0.67 0.83 + 17 

Index of productivity in second year (first year=100) for 
production composite of -

Base (first) year - - - - - - - - - - - - - - - - - - 171.9 
Second year _ - - - - - - - - - - - - - - - - - - - - 180.1 

CASE 2 

Production (units) 
Product. A 100 
Product B 50 

Man-hours 
Product A 200 
Product B 75 

output per man-hour 
Product A 0.50 
Product B O. 67 

Index of productivity in second year 
production composite of -

120 
100 

120 
120 

1.00 
0.83 

(first 

Base (first) year - - - .- - - - - - - - -

+ 20 
+100 

- 40 
+ 60 

+100 
+ 17 

year=100) for 

- - 171.9 

Second year - - - - - - - - - ---------- - - 162.5 
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changes of production and productivity of the individual 
products. Thus, if productivity increases more rapidly for 
those products showing a more rapid rise in production, the 
productivity index for the changing composite will be higber 
than the index for the base-year composite. A hypothetical 
illustration for two products is shown in table II. In case 1, 

since the percentage rise for both production and productivity 
is greater for product A, the index of productivity for the 
Changing composite is higher than the index for the base-year 
composite. In case 2, however, since the percentage rise 
in production is higher for product B, which "has a smaller 
percentage increase in productivity, the index of productivity 
for the base-year composite is higher than for the chang
ing composite. 

A practical illustration of the analytical~alue of the two 
formulas when used in conjunction with each other follows. 
This illustration is based on quinquennial series for output 
per wage earner in 32 manufacturing industries from 1899 to 
1914.14 Two indexes of average productivity were constructed 
from these series, one for the 1899 (base-year) composite and 
one for the changing composite: 

Year 

1899 
1904 
1909 
1914 

Index of output per wage earner 
for 32 industries 

(1899=100) 

Fixed (base- Changing 
year) composite composite 

100.0 100.0 
104.1 105.4 
103.5 110.0 
111.7 127.9 

The significant differences, which occur in the years 1909 

and 1914. reflect major changes in the structure of the manu
facturing economy. As may be seen from the following indexes 
computed for all 32 industries except Motor Vehicles, one of 
these major changes was the phenomenal rise of the Motor 
Vehicles industry after 1909: 

14The series tor production and output per wage earner are published In Frederick 
C. Mills, Iconoaic fendencies in the United States (New York: National Bureau ot 
Economic Research, 1932), p. 33. Mills presents data tor 35 IndustrIes. For three 
of these, however, Index numbers are not shown tor each of the census years In the 
1899-1914 period; all computations, therefore, are based upon data tor 32 Indus
trIes only. The necessary weIghts (the number ot wage earners In each Industry) 
were obtained trom the Census of Manufactures. 
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Index of output per wage earner 
for 31 industries 

Year 11899= 100 ) 

Fixed Ibase- Changing 
year) composite composite 

1899 100.0 100.0 
1904 104.1 105.4 
1909 103.5 110.0 
1914 111.6 118.8 

17 

Tbe index witb base-year weigbts was cbanged only 0.1 unit 
by tbe exclusion of the Motor Vebicles industry. Since tbe 
Motor Vebicles industry was insignificant in 1899 10.1 percent 
of total employment of the industries in this composite), tbis 
index, wbich presents relative cbanges in productivity for tbe 
composite of production for 1899, does not reflect tbe effect 
of the growth and rapidly increasing productivity of tbe Motor 
Vebicles industry. Wben, on tbe otber band, tbe index wi:h 
cbanging weights includes the Motor Vehicles industry, it 
reflects tbe effect of the rapidly rising production in this 
industr1 between 1909 and 1914; tbe industry was given its 1909 

weight in the average when 1899 was compared witb 1909, and its 
1914 weigbt wben 1899 was compared with 1914. 

Even wben tbe Motor Vehicles industry is excluded there is a 
considerable difference between tbe indexes given by tbe two 
formulas. Tbe difference reflects the fact that production 
generally increased more rapidl, in those industries witb the 
higber rates of productivity change. This may be seen in 
table III. in wbich tbe industries represented in the above 
indexes are distributed according to their rates of increase 
in production and productivit1. 

Here, tben, tbe value of using botb formulas together may 
be seen clearly. Each answers a specific question. Together 
tbe1 give added significance to tbe analysis of productivity 
cbanges, since they reflect tbe influence of the changini 
composition of production. 

Taken togetber tbe measures bave still another use. Tbere 
is often a practical value in selecting one measure in describ
ing a given period. Tbe selection of this measure will depend 
upon tbe extent of dispersion in the fluctuations of production 
and productivity. Tbe' difference between tbe two measures 
affords a good test of tbe effect of tbese dispersions. Sbould 
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T.b •• 111.- DISTRIBUTION O' 12 MANUPACTURINI INDUSTRIES BY 
CHANIE IN PRODUCTION AND IN OUTPUT PER WAlE EARNER 

BETWEEN IISI AND 1114 a 

Percentage Percentage increase in production 
increase in 

All 

output per 
indus- Less 10- 20- 50- 100- 150- 200 
tries than 19.9 49.9 99.9 149.9 199.9 or 

wage earner lOb over 

All industries .32 5 3 3 7 6 3 5 

100 or over 7 1 2 1 3 
50-99.9 4 2 1 1 
30-49.9 6 1 1 1 2 1 
20-29.9 4 1 2 1 
10-19.9 5 2 2 1 
Less than 10c e 3 2 1 

aDer1 ved trom Freder1ck C. lUlls. Icono.ic fendencies in the UnHed States 
(New york: Nat10nal Bureau ot Econom1c Research. 1932). pp. 30. 33. 
blncludes three 1ndustr1es 1n wh1ch product1on decreased. 
clncludes t1ve 1ndustr1es 1n wh1ch product1v1ty decreased. 

the proportional difference between these two measures be 
small, we would know that the effect of shifts in the composi
tion is small. Should, however, large differences exist 
between these two which reflect significant changes in the 
production pattern, the questions with reference to the chang
ing composite would have further significance. 

It might be suggested that "compromise" formulas, such 
as a geometric average, could overcome the "paradox" of two 
different measures for the same concept. Such a compromise 
formula has been avoided for a definite reason. The position 
taken here is that .. nC? "true" measure of productivity or pro
duction can be obtained for a group of diverse products, since 
no such thing exists in reality. The measures of production 
and productivity should not be considered approximations of an 
ideal reality. Implicity or explicitly, different measures fOT 
the same concept answer different questions. The usefulness of 
quantitative measures of dynamic, diverse economic elements 
depends upon a clear understanding of the questions they 
answer. The more clearly the purpose, meaning, and applica
bility of measures of production and productivity are under
stood, the greater their usefulness. The measures developed 
here answer two variants of the same question, but they have 
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distinct meanings and meet different purposes. A compromise 
formula is not a more correct measure but rather the answer to 
a different question. One might likewise select another 
definition of the composite, as, for instance, an average of 
the base and any other year or an average of several years. 
The selection of the composite would depend, naturally, upon 
a more concrete definition of the purpose or the conditions of 
the period to be analyzed. If the basic purpose of measuring 
productivity and production is to use these measures for 
studies other than employment and unemployment (such as a 
study of the utilization o~ national resources, of changes in 
potential productive capacity, or of national-income movements), 
the questions asked and the development of methods to be used 
to answer these questions would, naturally, be different. 



CHAPTER II 

SCOPE OF SURVEY, SOURCES, AND GENERAL METHODS 

In the development of the production and productivity meas
ures in chapter I the problem of obtaining the required sta
tistics was not considered. Since the available data were 
collected for purposes other than ours, numerous compromises 
and adjustments were necessary in adapting these data for use 
in the construction of the indexes of production, employment, 
man-hours, output per wag~ earner, and output per man-hour 
shown in Part Two. 1 These indexes represent the closest 
approximations to the formulas that could be derived with the 
available statistics. 

This chapter is devoted to a discussion of the common sources 
of the statistics, the problems confronted in the construction 
of indexes conforming to the standards developed in chapter I, 
and the general methods of treating the data. Since the nature 
of the available statistics varied from industry to industry, 
the sources, problems, and methods peculiar to each are de
scribed in detail in Part Two. 

In general, although fairly detailed production data can be 
obtained, the available employment 2 statistics refer to workers 
engaged in the manufacture of aggregates of more or less 
related products. Consequently the productivity index can in 
almost every instance be constructed only as the quotient of a 
production index for a group of products and the corresponding 
labor index. The only weights which could usually be estimated 
for this production index, furthermore, represent approxima
tions to the relative labor requirements for the base year. 
This does not mean, however, that the (fixed) weights were 
always derived from statistics for the base year. Series of 
such substitute weighting factors were not used as changing 
weights, however, since there was no reason to believe that 

1NO Indexes or average unIt labor requIrements were constructed. These, however, 
are merely recIprocals or the productIvIty Indexes shown In the summary tables 
ot Part 'lWo. 
20EmPlOyment' Is commonly used throughout thIs report to reter to wage earners. 
The tlgures tor man-hours, usually derIved trom the employment statIstIcs and 
correspondIng serIes ot average weekly hours, hsve the same scope as the employment 
serIes. The term 'labor' Is trequently used to desIgnate wage earners, man-hours, 
or both. 

20 
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they reflect the year-to-year changes in the relative labor 
requirements of the various products. 3 

The discussion hereafter will be devoted principa~ly to 
the methods of constructing the NRP production and labor 
indexes for the S9 manufacturing industries and tbe 13 in
dustry groups.· Unless otherwise indicated, the productivity 
indexes are quotients of these. All the NRP measures are 
annual. Most of them extend from 1919 to 1936, but, as will 
be seen later, not all are continuous. The base year is 
1929. This year was selected because it is a natural dividing 
point of the post-~ar period and because practical questions 
concerning changes in productivity (or unit labor require
ments), employment, and prodUction usually involve comparison 
with 19~9. 

THE NRP INDUSTRY AND BROUP TITLES 

Since labor statistics could not usually be obtained for 
individual products, an attempt was made to construct compar
able production and labor indexes for the smallest possible 
combination of products. This combination of products or the 
aggregation of establishments manufacturing them was designated 
an NRP "industry." The Bureau ~f the Census !United States 
Department of Commerce) collects and publishes the most com
prehensive production and employment statistics which are more 
or less comparable in scope; the industry definitions selected 
by NRP are therefore, with few exceptions, the same as or 
modifications of the industry definitions in the biennial 
Census of KGnufGctures. 6 Indeed, the Census provided the 
basic produciion and employment statistics for some or all 
of tbe odd-numbered years for 41 of the S9 NRP manufacturing 
industries. It also provid~d the basic employment statistics 

SSee discussion of "Weights Used in Construction ot HRP Production Indexes." 
·The indexes for two nonmanufacturing industries. Electric Light and Power ana 
Telephones. are discussed in Pert Three, appendix B. 
6The Census of Nonufoctvres has been published biennially since 1919. It was 
published quinquenniallY from 1899 to 1919 and decennially prior to 1899. For the 
sake of brevity, "Census' Is used throughout this report as equivalent to "But'eau 
of the Census"; when 'Census data" are reterred to wlthout mention ot the specHlc 
source, they are Invariably derived from the Census Of Nonufoctvres. Slmllarly, 
'Census' Is sometimes used tor 'Census of N01lUfoctvres l ; and no distinction Is made 
between the usual biennial reports and those Incorporated as separate VOlumes In 
the Fourteenth and Fltteenth Decennial Censuses (1. e .. vol. X tor 1919 and vol. II 
or the series ot three volumes tor manutactures for 1929). Finally. a "census 
year. 18 an odd-numbered year for wIIlch the Census made a canvass; and an "lnter
censal year' la an even-numbered year tor which no canvass was made. 
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for nine of the rema1n1ng industries and the basic production 
statistics for five others. 8 

The Census definition is based on the establishment as the 
reporting unit. Thus an industry usually embraces establish
ments whose products of chief value (intended for sale) are 
either the same or re1ated. 7 It should be noted that the 
types of establishments and the number and degree of detail 
of the primary products are not uniform for all the industries 
which the Census distinguishes. 

A "group!1 or "industry group" refers to a combination of 
two or more NRP industries-which either consume similar raw 
materials or manufacture related products. It should be 
distinguished from the same Census term, which connotes 1 of 
the 16 categories in which the 300-odd manufacturing industries 
canvassed biennially are classified. An NRP group originates 
i~ (1) the subdivision of a Census industry into units of 
smaller area, (a) the explicit recognition of well-defined 
subdivisions of a Census industry for which supplementary 

6PrOduetton and employment statistIcs for 37 of the 41 Industries and production 
statistics only for the remaining 4 were derived from the Census of Nanufaciures. 
The basic employment statistIcs for these four, whiCh are the component IndustrIes 
of the Glass group, were suppl1ed In an unpUbl1shed Census tabulation. 
The tour industries not accounted for in the enumeration are: (1) Beet Sugar, 
tor which no. satIsfactory wage-earner index could be constructed; (2) Electric 
Lamps, tor which W. Bowden, !eclIlWlogicIIl C1IIIfI(!es 11M 1.~lo}'ll6ni in ille lleci,..ic
LII.~ IMust,.., (U. S. Dept. Labor, Bur. Labor StatistIcs, BUll. No. 693, 1933), 
supplied both the production and lsbor statistics for all years; and (3) Logging 
Camps and (4) Sawmills and Saw-Plsne Mills, the production and employment serIes 
for which are based on various esttmates in addition to Census statistics. 
Two of the nine industries for which the Census provIded the basic employment 
rlgures, Beehive Coke and Byproduct Coke, are reallY defined according to the 
scope or the production statistIcs, which were supplied by the Bureau of Mines. 
As a consequence, a small amount of duplication results In the area covered by 
Manufactured Gas, which Is based primarily on Census prOduction and employment 
statistiCS, and Byproduct Coke. 
7The establishment, which usually consists of one plsnt or, sometImes, of more 
than one operated under the same ownership in the same locality, is, with few 
exceptions, assigned by the Census to only one Industry on the basIs of the 
product or products of chief value. (In accordance with Census practice, the 
terms ·products of chief value', ·primary products', and 'products normally 
belonging to the industry' are ·used synonymouslY throughout this report. Products 
not normallY belonging to an Industry are sometimes al,o referred to as Its 
'secondary products.') One exception is the Newspaper and PerIodical Printing 
and Publishing Industry, whIch Includes establIshments doing any prInting or 
publishing, regardless of the Importance of such activities as measured by the 
income derived. Another is the Flour and Other Orain-Mill Products Industry,
which inclUdes planta doIng any merchant milling whatever, even 1f the1r major 
activity is custom milling: estab11shments engaged solely in custom gr1nding 
are, however, excluded. Since 1927 the Census has classifIed mIlls engaged 1n 
the production of both paper and pulp In the two Industries .of the same names 
and has distributed the output and emplOyment accordinglY. (From the Census 
schedule for 1937 It appears that the practice for Paper aDd Pulp has become the 
Be nera 1 rule.) 
In addition to Byproduct Coke and Manufactured Oas, three other pairs ot NRP 
industries have primary products 1n common: BiscuIt and Crackers and Bakery 
Products Other Than BiscuIt and Crackers: Electric Lamps and Pressed and Blown 
(Olass) Ware; and Planing-Kill Products and Sawmills and Saw-plsne KIlls. The 
three components ot the Nonferrous Metals group also have some primary prOduct~ 
In common. 
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T •• II IV.- NRP MANUPACTURINB INDUSTRIES AND BROUPS AND 
CORRESPONDINB CENSUS DESIBNATIONS iN 1929& 
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\
Cbea1cal •• la' Else.be-re Cl ... 1t1ed 
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s ... 

{
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All b7Procluct. avena cla.sified in -

{~::. M::!f!::!::!~' ~~U::::l~:nd He.Un' 
S ... 
s ... 
Included 1.-
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Ilectrieal Hacblner,.. Apparatus. IlDd Supplie • .... .... . ... 

S ... 

.... 
S ... 
S ... 
S .. . 
S .. . .... 
S .. . 
S .. . 
S ... 
lleat.ber: " .. ed. CUrr1.d., _d .iaiabed 

.... 
Q ... Manufactu.red: Ill1.1.aUn' aDd aea1.1DII .... 

{::::~:::!:!:. Badi •• and Ha'ar-Veblcla p.rt.. .... .... 
8IIIel1.1D, .. d RetlalDIl _ ccpper. Le.d. IIDd Zlnc 
Sadt .. , and HeflDiDIl _ Me"." Ot.ber !bUII Gold. 

Sll •• r, 01' ,l.tlnua. lot 'I'0Il 'be Ore 
laDf'errau-Het..l Allo,. ..... Proddc".. lot IDclud!., 

Alua1 ... ,roducta 
S ... 
Paper aDd PUlp (Woad and Otber 'iber) .... 
PUl, (Wood ad ""bel' 'lber) _. 
.... 
..,. IIIUI .. Ued Produd,. .-s_ 

{ 

Rabber Boo'. aDd 8boe. 
Rubber Goode, Other 'baD !'1..... IDD8r 'ub ••• 

and Boat.. and Shoea 
allil aDd a.,.OJI Haaufaetllr.a 

{ 

N •• " Packll11l1. Whol ••• l. 
S .... , •• lI.a' pwlcl1a,., Be.elcbee.e. hc •• 

and Baa •• ,. C .. lD' • 
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T •• I. IV.- NRP MANUPACTURINB INDUSTRIES AND BRDUPS AND 
CDRRESPDNDINB CENSUS DESICNATIDNS IN 1121a - Cont'nvea 

Census Industl'7 'u tle 

ee. Tobacco Product-s Group Tobacco Manufactures 

:: ~~::::tte8d} 
69. Cbewlng and SaokiDSI Tobacco and SDuttd 

CIgars IUId CIQaret .. t.es 

S .. . 
70. ,Woolen and Worsted Goods Group 
71. WooleD Goods c!. 

S .. . 
S .. . 

72. Worsted Gooda'" s..;. 
alII tb,ls '.able. t.JpogrllPblcal Md other st1l1st1c dUferencea betftell tile IMP and Ceasua 4eslsnaUon! are IlDore4. S- or t1Ie Census dea-
19n&tlOIlll bave :'1l1li. cllaDged since 1929. 

blb"e seta of llldnu are shown tor Beet aqar III Part,.,: ODe tor tbe nlcal raar beSlanlng tIIIrcll. 1; aDa tor ua. .caapal •• , the pertod 
or supr rennlnc and 0Ile tor the ·lntereaapa181l·, the ..-lnder 01' tile fISCal nar. 
Corhree sets or Indues are sbmID tor COtccm Goods In Part TWo: one tor ebe Wlted Btatea as a whole aJUt ODe tor eacb. of tile t1to prlOclp&l 
IIBDUtacturlna regions, Mew iD8land and the COtton-arowlng State •• 
4.n:.e J&IP dlr1DI~IG11 (011 • r."Od'GCtlOll bUls) is a IIOd.IUeatlOlJ at tbe C_ dertDltlao {on lUI 8atabllallullt baale,. 

statistics are obtainable from other sources, or (3) the 
combination of industries defined as such by the Census. 8 

The names and numbers assigned to the 59 manufacturing 
industries and the 13 groups, together with the corresponding 
Census designations in 1929 are shown in table IV. 

CDMPARABILITY DP PRDDUCTIDN ANa LABDR INDEXES 

The formulas presented in chapter I require that the produc
tion and labor indexes be strictly comparable in scope. Such 
comparability, however, is difficult.to achieve because of 
the form of the available production statistics and the Census' 
use of the establishm~nt as the basis for industry definition. 
A brief review of the difficulties and the attempts made to 
overcome them fo11ows. 9 

First, the establishments classified in any industry are 
engaged not only in the manufacture of the products normally 
belonging to that industry but also to a greater or lesser 
degree in the manufacture of products normally belonging 
to other industries. While the Census reports employment 

8The Lumber and Timber Product; group originated In the subdivision of the Census 
Industry ot the same name Into Logging Camps and Sawmills and Saw-Plane KillS. 
The Paper and pUlp group was established In the same manner by the separation of 
the component Industries for the odd-numbered years 1919-25. TWo Census Industries 
were resolved Into smaller units by the use of extensive unpublished employment 
statlst1cs: (1) Glass (bY means of a special tabulation of the Bureau of the 
Census) and (2) Leather: Tanned. Curried. and Finished (by means ot statistics 
collected by NRP In cooperation with BLS). Knit Goods. Bread and Other Bakery 
Products. and Coke are groupS by virtue of the fact that they comprise well-deUned 
un1ts which are segregated In the Censua but are not Included In Its Industry 
count. Woolen and Worsted Goods. Canning and Preserving. Tobacco Products. Iron 
and Steel. and Nonferrous Metals are combinations of Industries recognized by the 
Census as such In Its Industry count. Rubber Products Is considered a group by 
the Census as well as by NRP. 
9The ensuing discussion of comparability Is restricted to the 41 Industries 
(see ttn. 8) and all the groups for which the Census suppl1ed the basiC production 
and employment statistics tor the Odd-numbered years. Because of the manner 'n 
which most of the man-hours series were derived (see ttn. 2). what Is said of 
employment applies to man-hours. 
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for only the establishments within an industry, it includes 
in the detailed quantity and value statistics any amounts 
of the primary products made elsewhere. In some instances 
it was possible to increase the degree of correspondence 
between the production and employment statistics by redefining 
a Census industry so that it refers not to establishments 
but to the total output of the products normally belonging to 
it. In the instances where no adjustment could be made, it is 
very likely that a negligible net distortion results from the 
inclusion in the production index of primary output contributed 
by other industries and the inclusion in the employment index 
of the wage earners engaged in the manufacture of products 
not normally belonging to the industry in question. 10 

Second, the Census sometimes reports the combined value 
rather than the specific quantities of the minor products of 
an industry. The omission of the quantities of such products 
from the production index may result in distortion of the 
relationship between the production and employment measures 
Ii. e., productivity) if they tend either to increase or 
decrease in importance throughout the period or where there 
are sharp fluctuations in the importance of these products. 
The available statistics permitted an adjustment only on 
the basis of an assumption which was not considered tenable 
in most industries, viz, that the year-to-year changes in 
relatives of the aggregate value 01 the excluded products 
reflect changes .in quantity only rather than changes in both 
quantity and unlt value. 11 Similarly, the Census publishes 
only the aggregate value of custom, contract, and repair 
work. This item, however, is usually unimportant. Finally, 
some establishments either reported their aggregate production 
in terms of value only or were requested by the Census to do 
so in 1933, but the quantities for the entire industry could 
usually be estimated. 12 

10See discussion ot "Adjustment ot Employment Series tor Comparability With 
Productlon" later In this chapter. The achievement of comparabillty of scope on 
an establlshment basle rather than a pJ"lmary-product basis was usuallY not feasible 
Iince the products normally made In other Industries are. with few ezceptlons. 
rePOrted In terms of aggregate value onlY. 
liThe prOducts In the Indezes for Agricultural Implements (NO.1). Clay Products 
(Other Than Pottery) and honclay Refractories (No. 13). and perhaps Cotton OoOds 
(NO. 18) show general declines In vslue coverags for which no satisfactory 
compensatory adjustment could be mads. ror comparatlv9 purposes. however. 
valus .... djusted Indezes were constructed for Nos. 1 and 13 and InclUded In Pan TWo. 
Valus adjuatments were made for Kotor Vehicles (NO. 48) In order to Increass the 
Qualitative sa well as the Quantitative significance of the NRP Indez. 
1~0 adjustments could be made for the establishments In Sawmills and Saw-Plane 
Kills (NO. 46) and Planlng-Kill Products (No. 69) reporting part or all of their 
output In terms of value OIIlY In years other than 1933. 
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Third, the establishments in any panicular industry are 
not necessarily homogeneous with respect to the degree of 
integration (which may, furthermore, vary from year to year). 
Thus~ although all the wage: earners in a highly integrated 
establishment are consistently accounted for, the quantity 
statistics may be defective since part of the production -
for consumption in further manufacture on the premises - is 
generally not reported. The quantities of the same goods 
produced for sale by less integrated establishments, however, 
are always reported. Consequently a varying percentage of 
the total output of each product may be reported by each 
establishment, and hence by' the whole industry, from year to 
year. A similar difficulty might still exist if the total 
output were reported for each product since the fluctuations 
in the volume of nonmanufacturing wage-earner labor (packing, 
shipping, power generation, etc.), which cannot be excluded 
from the reported employment figures, need bear no relation 
to the fluctuations in the reported quantity statistics. 13 

In some instances th,e available data permitted redefinition of 
a Census industry for the purpose of minimizing the effects of 
changes in integration on the comparability of the production 
and labor indexes. By subdivision of a Census industry greater 
representation was given in the group production index to 
various important manufacturing stages;14 by the combination 
of two Census industries the effect of transfers of establish
ments from one to the other (as changes in integration gave a 
different character to th~'reported products of chief value) 
was somewhat mitigated. 15 It was not possible, however, to 
give representation in the production index to nonmanufacturing 
workers (since no quantitative measure of their specific 

13por example, nonmanufactur1ng labor may be affected unduly by changes 1n the 
amount of "goods sold 1n cond1t1on 1n wh1ch purchased" (Fert111zers), the volume 
of sales act1v1ty by the manufactur1ng estab11shment (Manufactured Gas). the 
amount of current generated tor power (Paper and Pulp), or the volume of del1very 
serv1ce (Manufactured Ice). . 
14The Census 1ndustry Paper and PUlp was subd1v1ded tor the years pr10r to 1927 
1nto Paper (No. 56) and PUlp (NO. 57) and Lumber and T1mber Products 1nto Logg1ng 
Camps (NO. 44) and Sawm111s and saw-Plane M111s (No. 45). No sat1sfactory method 
ot overcom1ng a s1m11ar d1ft1culty could be dev1sed for Clay Products (Other Than 
Pottery) and Nonclay Refractor1es (No. 13) and Cement (No. 11), both of wh1ch are 
engaged to some extent in the quarrying of raw mater1als. The product1on Indexes 
for Cotton Goods (No. 18) and Woolen and Worsted Goods (Nos. 70-2), but not for 
Silk and Rayon Goods (NO. 84), Include the output of different stages although 
separate productivity measures could not be constructed for these stages. 
15The Census 1ndustr1es (a) Motor Veh1cles, and (b) Motor-Veh1cle Bod1es and 
Motor-Veh1cle Parts were comb1ned 1nto Motor Vehicles (No. 48); (a) Meat Packing, 
Wholesale and (b) Sausage. Meat puddings, Headche~se, Etc •• and Sausage Caslnga 
were comb1ned Into Slaughtering and Meat Packing (NO. 65); and (a) Chemicals, NOt 
Elsewhere Classltled and (b) Compressed and L1quetled Oases were combined 1nto 
Chemicals (No. 12). 
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output is obtainable) or to exclude them altogether from the 
reported employment. 

Fourth, the problem arises in seasonal industries of giving 
adequate representation to the activities characteristic of 
different parts of the year. Available statistics usually 
permitted the inclusion of the output of only the season 
of peak activity.1S 

The achievement of comparability between the production 
and employment indexes is often dependent upon the achieve
ment of chronological comparability within each. This is 
so particularly when the Census redefines an industry without 
revising the statistics reported for earlier years. In such 
cases an attempt was made either to retain the old definition 
or extend the new one back to the earlier years. 17 The Census' 
request for the sales, rather than the production, of estab
lishments in 18 of the 59 industries in 1929 gives rise to 
a similar difficulty. There is reason to believe, however, 
that the difference between sales and production in this year 
is not very great. 1S As has already been indicated, the 
Census collected total-value statistics bnt not detailed 
quantity statistics for establishments in some industries in 
1933. These establishments, however, generally accounted 
for less than 10 percent of the value of the output of the 
respective industries, and satisfactory estimates for all 
establishments could be made. Finally, the scope of the 

18Indexes ot productivity Involving annual employment and the output ot the peak 
season. Uke those tor Cannlng and Preserving. have de Unite meaning aOO val1d1ty; 
ther sbould be distinguished trom an Index. like the one tor the Beet Sugar 
campaign. wblcb Is Dased on production aOO mn-hours tor the peak season only. 
MonthlY relatives ot productivltr were not constructed by NRP s1nce (1) the Oensus 
of NQ"ufQctures does not report monthly quantity statistics. (2) such monthly 
quantltr stat1stlcs as are avsllable (e. g •• In the 8vrvey of OlWf"e"t Business) are 
usually much less detailed than Census tlgures. and (3) the meaning ot monthly 
Indexes would not be clear because ot the length ot the production process (the 
reported output ot any given month Is attributable not merely to the employment 
reported tor that month but also to labor expeOOed In preceding montha). 
17Such redetlnltlons were made by NRP tor Agricultural Implements (No.1). 
Chemlcala (No. 12). Furniture (No. 22). aOO lfanutactured lias (No. 48). In general. 
aa,ustmenta could not be made tor redetlnltlons In 1933 and 1936 ot Important 
tntlls lOOustrles (Nos. 18. 32-8, M, and 70-2). 
111.rbe Census changed Ita request trCIII production to aales (more strictly. shipments 
or deliveries) In 1929 In recognition ot the tact that "the records kept by 
manutacturers In practicallY all cases show their aales. but In many cases do not 
show their production. during a given period. I Furthermore. "the change trom the 
production to the aales basla tor reporting value ot products had very little 
ettect on the comparableness ot the statistics tor 1929 with those tor preceding 
census rears. since It Is likelY that the excess ot sales over production 1n some 
establishments and the excess ot product10n over sales In others counterbalanced 
eacb other In large measure. I (OeMWI of NQ"ufQcttllres: 1828. II. 3.) For the 
salle reason the Census cons1ders the 1929 Ugures comparable w1th those tor later 
years (OeMWI of NQftUfQCttllres: 1831. p. 6). For one Industry. Raron (No. 60). 
tor which reliable production statistics were available tor this year. the 
dltterence between aales and production was tound to be only 4 percent. 
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Census canvass was reduced slightly in 1921 by the exclusion 
of establishments whose annual output was valued at less 
than $5,000; the minimum in 1919 and earlier years was $500.19 

Although the comparabilit¥ between the production and labor 
indexes is maintained, a slight upward bias may be imparted 
to the productivitr measures between 1919 and 1921 since the 
small establishments excluded in the latter year were probably 
less efficient than the average. That the bias is negligible, 
however, is indicated by the fact that in 1919 establishments 
with products valued at $5,000 or more employed 99.5 percent 
of the reported number of wage earners in all manufacturing 
industries and accounted fot 99.8 percent of the total value 
of products. 

PRODUCTION INDEXES 

Tlml CIWI",I 

NRP production indexes for ~~ of the 72 industries and 
groups20 extend over the period 1919-36. Almost all of the 
remainder, moreover, begin by 1920 and do not terminate be
fore 1935. Within the terminal years 2~ of the 72 indexes 
are not continuous; 12 of these are incomplete for all the 
even-numbered years. 

Slar.11 II Prada.llaa Slallltl.1 

The production indexes ·for 48 of the 59 manufacturing in
dustries and fOr 11 of the 13 groups are based principally on 
Census quantity figures - at least for the odd-numbered years. 
The primary sources for five other manufacturing industries and 
one group (Coke) are publications of the Bureau of Mines, viz, 
Nine,.al Resou,.ces of the United States and Nine,.aLs Yea,.book. 

Statistics from a variety of Government and private organ
izations supplemented the Census series .for the odd-numbered 
years. The Census itself, frequently in cooperation with other 
agencies, collected production statistics for even-numbered 
years which were used for 12 industries. Other supplementary 

19The Census made no change in the scope ot the canvass ot Clay Products (Other 
Than pottery) and Nonclsy Retractories (NO. 13) atter 1919; all establishments are 
represented regardless ot the value ot their output. The minima tor employment 
and production in the Lumber and Timber Products group (NO. 43). which are stated 
in terms ot lumber cut or Its equivalent, are not only ditterent but were changed 
in 1921 and 1923. respectively. 
2°TwO regional production indexes - tor Cotton Goods (NO. 18) - are not included in 
thls or any ot the subsequent counts. 
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statistics were obtained from such Government pUblications as 
re.r6001 of A,ricvlture, A,ricultural Statistics, Survey of 
Current Business, mimeographed releases of the Federal Reserve 
Board, and reports of the Bureau of Labor Statistics, Tariff 
Commission, Bureau of Internal Revenue, and National Recovery 
Administration. Some of the trade associations whose peri
odicals or annual reports _were consulted are American Iron and 
Steel Institute, Automobile Manufacturers Association, National 
Fertilizer Association, and Textile Economic Bureau. Other 
periodicals, such as Rubber A,e and Chemical and XetaHurgical 
Entineerinl, also supplied supplementary production data . 

•• 11_111 ••• 1 _ .r •••• 1 ••• r.r •• I. I.r I~ •• r •••• II •• I •••• 

For each industry the definition of a product is usually 
predetermined by the classification used by the agency col
lecting the quantity statistics. In general, such agencies 
request the quantities of "economic" products only, i. e., of 
products intended either for consumption in further fabrication 
within or outside of a particular industry or for sale to 
dealers or ultimate consumers. "Uneconomic" output, like 
waste. is usually not reported, but salable byproducts are 
reported.&i The criteria probably used in distinguishing 
products are physical characteristics and composition, function 
or use, process of manufacture, unit and aggregate values as 
compared to those of other recognized primary products of the 
same industry, and trend of quantity production. 22 For the 
construction of the NRP indexes an additional criterion is 
tbe difference in labor requirements. The more detailed 
the product classification, the greater the likelihood that 
differences in labor requirement~ will be reflected. Hence the 
most detailed classification consistent with the achievement 
of chronological comparabil~ty was usually preferred in the 
construction of the NRP indexes. 23 

&1wl t ll the advance of technology and the development of ne'l uses the uneconom1c 
output of one period .. y become econoalc output In another; the reporting or Its 
qUlUlt.lt7 would then be spec1tlcally requested by the canvass1ng organization. 
&ZIt .hould be noted that, whatever the crlter10n used, each reported product 
real17 represents. number of more or less heterogeneous 1tems, or a ·range· 
wlth1D wMch the gradat10ns "7 be either Imperceptible or marked. 
Tile degree of detail or class1flcatlon Is deter.1ned largely by the nature Of the 
Induetr7" products, the tradltlonsl accounting system, the purposes of the 
collectlna &leDc7, tte tor. of the reporting schedules, etc. 
23APproprlate statistical methods were employed to preserve continuity wherever 
• Chlll(F1 was Dade In cluslt1catlon (usually the degree or detail was Increased). 
eee d18,,1I8810D ot .coaplet1on ot Census-Tear Indexes· later In tills chapter. 
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In nine of the ~RP production indexes only one (unweightedl 
series was used. This series usually represents all of the 
significant output, which may sometimes properly be regarded 
as a single product and sometimes as heterogeneous. In a few 
instances experimental indexes with weights which are not 
entirely satisfactory wer,e constructed for comparative pur
poses; these differed little from the corresponding unweighted 
NRP measures. In others, however, neither a more detailed 
classification of the products nor an adequate weighting 
system was available. 24 

For ~7 of the 50 remaining manufacturing industries more than 
one product series were incorporated in t~e principal part 
of the index (usually for the odd-numbered years when the 
Census of }(anufactures was the source 1. 26 In these instances 
the formula for the basic index or, if there was a change in 
classification, for the constituent segments is almost without 
exception of the weighted-aggregative type. 28 This formula 
was not employed, of, course, for the three industry indexes 
which are not based primarily on statistics for the physical 
quantity of production. 27 

C ••• a. P'Ddaltl •• S.,I •• 

Since, as has alTeady been noted, the Census supplied the 
basic production statistics for ~8 of the 59 industries and 
since these statistics usually refer to the Odd-numbered 
years only, 'the most importap.,t problems confronted in the con
struction of the NRP-~ndexes of production were the derivation 

24A sIngle serIes may properlY be used to represent the total output ot Beet Sugar 
(No.2), Cane Sugar (No.7), or Manutactured Ice (NO. 47) but Is less approprIate 
tor an Industry lIke CIgars (NO. 87) or ChewIng and SmokIng Tobacco and Snutt 
(No. 89). (See Part Two, CIgars, tor a comparIson or the NRP Index wIth another 

Jteasure..) 
25The serIes tor most IndustrIes reter to dIstInct products In the sense or the 
above detlnltlon. The two serIes tor Manutactured Gas (No. 48), however, represent 
dltterent stages (manutacture and dIstrIbutIon), whIle the several serIes tor 
Cement ,(NO. 11) represent dUterent stages as well as ditterent products. 
28The formula Is us\lSlly [1:q,~] + (1:%~), where ~, the weIghtIng tactor, rep
resents the best approxlmatlonto the unit labor' requIrement ot each product 
In the base year. (See dIscussIon ot 'Welghts Used In ConstructIon ot NRP 
ProductIon Indexes' later In thIs chapter.) 
27Value statIstIcs only were avaIlable for FUrnIture (NO. 22), the unIts tor 
Newspaper and perlodlcal prIntIng and PublIshIng (NO. 49) were not consIdered 
satIsfactory, and only rragmentary data could be obtaIned tor LoggIng Camps 
(NO. 44). In the fIrst Instance, the Index was constructed by the detlatlon at 
relatIves at total value at output by a weIghted prIce Index; In the second and 
thIrd, substItute measures, the total uRwelghted quantIty ot newsprInt and the 
mInImum log requIrements tor sawmIll productIon, respectIvelY, were employed. 
SerIes ot detlated values were also used to supplement the physIcal-quantIty 
statIstIcs tor three Industries, and supplementary consumptIon serIes were used 
tor s Ix others. 
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and completion of Census series. The derivation of the Census 
series is discussed here and the completion of these series 
in the section which follows. 

The reported quantity and value statistics usually represent 
production for sale and interplant transfer (i. e., to plants 
under same ownership) and exclude products consumed in further 
fabrication in the same establishment and commodities purchased 
for resale in the same condition. 28 For some industries which 
include establishments of different degrees of integration, 
however, products consumed in further fabrication in the 
same establishment are also reported. 29 No distinction is 
made by the Census between products destined for sale to other 
establishments in the same industry and to establishments or 
customers outside the industry. 

Although it would have been desirable to base the production 
indexes on the total output of each product, no alternative 
to production for sale was usually available. Such production, 
furthermore, probably does not have uniform significance 
throughout the period in some industries, since there doubtless 
are fluctuations in the percentage of. total production made for 
sale and in the percentage of production for sale destined to 
establishments or consumers outside the industry. For example, 
a varying proportion of the total out~ut of sulphuric acid and 
sodium hydroxide, two of the most important products of the 
Chemicals industry, may be consumed from year to year in the 
manufacture of other chemicals in the same establishments; 
of the amounts made for sale, moreover, a changing percentage 
may be purchased by establishments in other industries, such 
as Fertilizers (sulphuric acid) and Pulp (sodium hydroxide). 
This does not mean, however, that properly weighted indexes 
for both types of production would necessarily disagree. 3o 

It was pointed out in the discussion of the comparability 
of the production and labor indexes that, although primary 
products are reported in terms of both quantity and value, 
products not normally belonging to an industry and custom, 

28Census value statistics represent net selling values at the plant; they are 
probably based on average t. o. b. prices or prices at which products are Invoiced 
to the sales department. pUrchases tor resale are considerable In Industries like 
Fert1llzers (Ho. 20). 
29Productton tor consumption Is reported, tor example, tor Blast FUrnaces (No. 30) 
and Bteel Works aM Rolling Hills (NO. 31). 
30xnc1exes tor Chemicals (No. 12) based aD the two types at production are In 
general agreement (see Part Two). 



32 PRODUCTION~ EMPLOYMENT, AND PRODUCTIVITY 

contract, and repair work are usually reported in terms of 

value only.31 Consequently the quantity series incorporated 

in the NRP measures refer to primary products only32 and often 

(when the Census does not publish separate figures) include the 

amounts, if any, made in other industries. 33 The percentage of 
the total value of an industry's output represented by custom, 

contract, and repair work and secondary products is usually 

small. 3• In a few instances the primary output of some estab

lishments was reported in terms of value only; an adjustment 

was made to'include this output on the assumption that the 

relation between the (weighted) quantity production of the 
entire industry and the (weighted) quantity production reported 

was the same as between the corresponding value figures. 36 

The difficulties of achieving chronological comparability 
which resulted from the following were indicated earlier: 
The reporting of sales instead of production for at least 18 of 

the manufacturing industries in 1929;38 the reporting of 

total output in 1933 in terms of value only by the smaller 

establishments in 19 industries;37 the change in 1921 in 

the minimum value of output of establishments included in the 

Census canvass; and changes in Census industry definitions. 

The method of adjusting the 1933 production quantities for 

18 of the 19 industries involved the use of detailed Census 

statistics for 1931 for· the output of (1) all establishments 

in the industry and (2) only those classes of establishments 

from which detailed quantity statistics were requested for 

3lThe Census apparent17 requests quantit7 statistics tor custom, contract, and 
repair work tor Leather: Tanned. CUrried. and Finished on17. Such work Is not. 
ot course. pertormed In all industries. -
32The productIon 1ndex tor Motor'Veh1cles (No. 48). however. was adjusted to 
1nclude some 1tems reported In terms ot value on17 wh1ch became pr1mar7 products 
as a result ot the comb1natlon ot two Census Industr1es (see rtn. 16). 
33In a major1t7 ot cases the censu~ product10n serIes Include the output ot 
all 1ndustrles. NO output 1n other Industrles 1s reported tor Glass and Leather: 
Tanned. Curr1ed. and Flnlshed. trom whlch Nos. 23 and 37 were der1ved. and 
Ra70n (NO. 80). Outslde product10n was reported separate17 and hence could be 
excluded trom the Indexes tor several other Industrles. 11ke Manutactured Gas 
(NO. 48) and Paper (NO. 58). 
34In 1929 the prlmar7 output contributed trom outside usual17 amounted to less 
than 3 percent; the proport10n Is higher tor three ot the chemlcal IndustrIes 
(Nos. 12. 20. and 54) and Ice Cream (NO. 28). In the same 7ear the aggregate 
value ot prOducts not normal17 belong1ng to the 1ndustr7 and custom. contract. and 
repair work general17 represented less than 6 percent ot the total value ot output 
and In man7 Instances less than 3 percent. 
35Adjustments ot welghted quant1ties were requlred tor three Industrles and ot 
slngle serles tor tour others. 
36The names ot the 18 industrles are glven In the "Explanator7 Notes" to Part 
Three. appendlx A. Sep ttn. 18 and Census of Nanufactvres: 1927, p. 77. tor 
ev1dence ot the probabl11t7 that the number ot Industrles 1s greater than 18 and 
that sales are somet1mes reported 1n other 7ears too. 
37The names ot the 19 IndustrIes are gIven In the "Explanator7 Notes" to P~rt 
Three. appendlx A. 
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1933. a8 The reported output of each product in 1933 was 
raised on the assumption that the relationship between the two 
quantity figures for the same product was the same as in 1931. 

The achievement of chronological comparability was also 

obstructed by changes in the scope or degree of detail of the 
Census quantity figures. In several instances the output of 

primary products within a given industry only was reported 
for some years and the output of the same products in all 
industries was reported for others;39 in other instances the 

product classification was extended or revised either by 

the addition of new items or by a thorough change in the 
categories previously reported. 40 The statistical device 

commonly employed in such cases involved (1) the construction 

of overlapping, internally consistent segments of weighted 

aggregates of the products reported in the successive intervals 
(or relatives of such aggregates) and (2) the "linking" or 

"splicing" of these segments (i. e., joining by successive 
multiplication by the ratios in the common years) so· as to 

obtain a chronologically comparable series of weighted aggre
gates (or relatives).41 Variants of this method were employed 

where adjustments were required for isolated years. 42 The 

indexes for odd-numbered years for 25 manufacturing industries 
and 2 groups include more than one segment. 43 Absolute dis
continuity resulted only rarely from changes in the manner 

of classifying production. 44 

It was frequently necessary to distribute items reported in 

combination and to combine items reported separately for 

ae,.be absence ot 1931 stat1st1cs tor tbe estab11shments report1ng 1n deta1l 1n 
1933 precluded tbe poss1b111ty ot sn ad3ustment tor Contect10nery (No. 17). 
Tbe value ot tbe output not reported 1n detal1 1n 1933, bowever, represented 
but 3.1 percent ot the total tor tbe lndustry. (ThlS lndex requlred an ad3ustment 
tor Incompleteness ot tbe quant1ty stat1stlcs 1n every year. It 1s one ot tbe 
three lndexes re terred to lD ttn. 36.) 
Z9Tbe Census quantity and value statlst1cs tor tbe products at tbe text1le 
Industries (Nos. 18, 32-6, 64, and 700£) represent tbe output at only the respec
tive Industries In 1927 all4 earlier Jears; tbe statlst.1cs reported since tllst year, 
bowever, represent output 1n all Industries. Str1ct contlnu1ty was acbleved 1n 
some ot tbese cases by means at tbe "spI1c1ng" techn1que descr1bed subsequently 
In the text and In ttn. 41. Tbe scope at tbe t1gures tor Planlng-HIII products 
(No. 69) was alao enlarged In 1931, but no ad3ustment was made to 1nclude tbe 
negligible amount (abOllt 1 percent by value) contributed tran outside. 
The statistics tor the 1ll4ustrles canvassed annually by the Census are not strictly 
comparable trOll year to year. Tbe tlgures tor tbe even-numbered years probably 
omit primary products made outs1de an Industry even tbougb tbe t1gures tor 
Odd-tlUlllbered Jeara .y Include sucb OIItPUt. 
4OUsually, tbe changes 1n classltlcatlon 1ncreased tbe number at product series 
Wltbout slgnltlcantly attectlng the percentage at totRI value represented. 
In at least three cases the number ot prodUCts was diminished, but value coverage 
relll8lned tUrly constant. In Clay products (Other Than pottery) and Nonclay 
Retractorles (NO. 13), bowever, a decline 1D coverage accompanied a cons1derable 
expansion 1D the nUlllber ot products lDclUcled 1D tbe lDdex. 
1ootn.otes 41, 42, 43, 0Ind! 44 ~M 011 tol lowing fXJie. 
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the purpose of maintaining the chronological comparability 
of individual product series. The segregation was usually 
accomplished on the basis of the relationship between the 
figures for the separate it,ems in the nearest year ,for which 
they were available. Sometimes no adjustment could be made, 
but the resulting error in the production index is likely 
to be smal1. 46 

The quantity statistics for certain products were not re
ported in identical physical units from year to year. Conver
sion to a single unit, however, could usually be effected by 
means of either standard factors or the Observed relationship 
between the different units in years for which production 
was reported in both. 48 

A more serious difficulty which usually cannot be overcome 
arises from the reporting of quantities in units inappropriate 
for our purposes. Sometimes the difficulty may be traced to 
the use by the collecting agency of a classification which 
is insufficiently detailed. An example is the absence of 
a distribution of the total number of doors or other definable 
millwork by dimensions; the result is that changes in the 
character of the output which may affect the production index 

41The procedure descrIbed may be Illustrated as follows for three segments 
extendIng over 4 consecutIve,years; the fourth year Is the base: 

FInal splIced serIes 
year Segment A Se!!IDent B Se!!IDent C (segment C Includes 

base year) 

1 Al 
C3 B2 

(C1) = Sa x A2 x Al 

2 Ae B2 (C2) 
C3 = B3 x B2 

3 B3 C3 C3 
4 C4 C4 

(C l ) and (C2) represent the estImated weighted sggregates or relatives for 
years 1 and 2. 
42See Part Two. Agricultural Implements (1933 and 1936). Canned and Cured Fish 
(1933). and Chemicals (1935). 
430f these 27. 17 have two se!!IDents. 8 have three, 1 has four. and 1 has tlve. 
44ChangeS in classiflc~tlon of Woolen Goods (NO. 71), Worsted Goods (No. 72), 
and KnIt Cloth (No. 36) in 1933 resulted in the termination of the corresponding 
NRP indexes in 1931. The group indexes could, nevertheless, be extended beyond 
this year. 
4~o attempt was made to separate products reported together it the combination 
was considered to have no serious consequence. 
46For example, chemicals reported in different concentrations were often reduced 
to the same basis by the application of standard factors. An empirical rela
tionship, on the other hand, was used to convert "actual cases' of canned fruits 
and vegetables to 'standard cases', and lInear yards of certain silk goods to 
square yaros. 
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are obscured. In other cases the quautities may be reported 
in units which are not the most satisfactory ones available 
for a production index to be used in the derivation of a pro
ductivity measure. The output of rubber tires is reported by 
the Census in terms of number, a unit less likely than weight 
to reflect differences in labor requirements; it was possible 
in this instance to convert number to weight. Similarly the 
output of coke, reported by weight, was converted to thermal 
equivalents. Finally, when a product is very complex or 
lacks uniformity, its output may not be measurable in a more 
satisfactory unit than number or weight. This ~ifficulty 
occurs in the construction of indexes for motor vehicles and 
agricultural implements, the various kinds of which have 
also undergone considerable" change in quality. Although no 
quantitative adjustment for such qualitative changes within 
each product series is possible, it is widely believed that the 
changes in the post-war years have been improvements Ie. g., in 
design, power, efficiency of operation, and durability). 
ThUS, if the NRP indexes of production and productivity could 
be corrected for such quality changes, they would probably 
be tilted upward. The indexes take account of changes in 
the proportions of the various grades of each product only 
insofar as the available classifications differentiate the 
significant grades. 

C •• ,l.t •••• 1 c ••••• -y ••• I •••••• 

The production index derived from Census ~uan~ity series was 
usually completed Ii. e., interpolated and extrapolated) for 
the even-numbered years by means of a continuous auxiliary 
index derived from sources other than Census publications. 4 ' 

The anxiliary index often includes more than one product 
series, comprises more than one segment": and refers to a 
smaller and somewhat different universe from that canvassed 
b, the Census. It was selected even when it does not include 
production series,.' because it is at least qualitatively 
related to production and has the same general movement. 

4'It bas alread7 been Indicated that the Census provided annual statistics for 
12 Industries. The statistics for the even-DWDbered ,ears were In _oat of these 
Instances used with little or no adJust_ent to fora continuous series with those 
for Odd-Dumbered ,ears; In the case of Paints and Varnishes (Mo. 64), however. 
InterpolatlCll 8IICI deflation of value b7 price were necessBr7. 
48,or exaaple, tbe aUIlllarJ Index for Bread and Other Baker, Products (MO. 4) 
8IICI four other auxlllBr7 prodUCtion series represent CCIlSlIIlption. 
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In the interpolation of the Census index (i. e., comple
tion for the intermediate even-numbered years) the auxiliary 
relative for each even-numbered year was multiplied by the 
average of t~e ratios of the-Census relatives to the auxiliary 
relatives for the adjacent odd-numbered years. In the extra
polation of the Census index (i. e., extension beyond either 
terminal odd-numbered year) the auxiliary index was multiplied 
by the ratio between the Census and auxiliary relatives in 
the last common year. 49 Although the auxili~ry index is 
usually based on series other than those included in the 
census-year index, it was sometimes derived by the combination 
of several Census product seri"es which had first been rendered 
continuous. 50 

W.lght. U ••• I. C ••• t,s.tl •• If HRP P,a.s.tla. I ••• x •• 

As was indicated in chapter I, weights were necessary for the 
reduction of the several product series for each industry to a 
common (additive) unit. Whatever the weighting system, each 
weighting factor should correspond exactly to the quantity 
series; i. e., the sum of the weighted quantities in each year 
should represent - if the weights are unit labor requirements -
the total volume of labor required for the fabrication of the 
several products under assumed or actual conditions, as the 
case may be. 51 

49The processes ot InterpolatIon an4 extrapolatIon (reterre4 to In Parts Two an4 
Three as 'completion' or sImply "InterpolatIon') may be Illustrate4 by the 
tollOWlng scheme: 

Year 

1 

2 

Census 
ln4ex 

ContInuous 
aux1lIary 

1114 ex 

A1 

"\2 

A3 

A4 

FInal In4ex 

CI 

1 (Cl C3) (C2) ="2 "l1+"A3 x ~ 

C3 

C 
(C4) = -:2- x A4 

3 
(C2)lS an Interpolated ln4ex number; (C4) Is an extrapolate4 one. 

50Thls meth04 was uee4 tor Boots an4 Shoes (No.3). Chemlcals (NO. 12). Steel 
Works an4 Rolllng Mllls (NO. 31). Rubber Tlres an4 Inner Tubes (NO. 62). Other 
Rubber Oo04s (NO. 63). aM Slaughterlng an4 Meat Packlng (NO. 65). 
51It each quantlty serles Is re4uce4 to relatlves. the welghts shou14 be such" 
that the averages ot relatlves glve the same results as welghte4 aggregates 
(see chapter I). 
SometImes. the quantlty serles aM the correspon41ng welghts may reter to the same 
physical pr04uct at 4ltterent stages - e. g •• gas pr04uce4 an4 gas 41strlbute4. 
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It was also indicated in chapter I that the desired weights 
for a production index of the aggregative type are unit labor 
requirements, or the number of man-hours or wage earners 
required per unit of each product. 52 But such weights are 
not available for each year and for each product, except in 
the case of a minor industry, Electric Lamps.53 The formulas 
presented in chapter I could, nevertheless, be used directly 
in the combination of industry indexes into group measures 
since proper weights - the number of man-hours and wage earners 
were available. Two NRP indexes of output are, therefore, 
presented for each group in Part Two; both are harmonic means 
(at least for some or all of the odd-numbered years), one 
with changing man-hour weights and the other with changing 
employment weights. 54 The former was used in determining 
output per man-hour and the latter in determining output per 
wage earner. These two indexes were preferred since we are 
particularly interested in measuring productivity for the 
~929 (base-year) production composite. In accordance with 
the discussion in chapter I, arithmetic means with fixed 
(1929) labor weights were also computed for comparative pur
poses. In almost every instan~e the four indexes (i. e., 
the two with changing and the two with fixed weights) show 
a remarkable degree of similarity.55 It would seem from 
these results that, at least for the period considered, fixed 
weights may generally be substituted for changing ones. But 
satisfactory labor weights for even one year were seldom 
obtainable for individual products. They could be derived 
for series entering into but six industry indexes. 58 For 

52ne problelll at Joint prOducts, which at leaat In view at the nature at ava1lab1e 
8tstlstlcs appears Insoluble, was not considered a matter at special Inquiry 
In this report. 
53yor convenience In computstlon, the prOduct series tor this Industry were used 
In the torm at relatives. (The weights were, there tore , the 1;otsl number at wage 
earners and man-hours.) Comparable prOduction and labor ststlstlcs are avallab1e 
tor the seversl prOducts at this Industry only because they were collected by BLB 
tor the specltlc purpose at determln1ng prOductivity In d1fterent departments. 
54wRp prOduct1on Indexes with both chang1ng employment and man-hour we1ghts were 
cOlllput.ed tor 8 at the 13 groups; Indexes with only changing employment weights were 
computed tor 4 others. The measure tor the thirteenth, Lumber and T1mber prOducts 
(No. 43), 1nc1udes tlXed (man-hour) we1ghts. The relat1ves tor all or most at the 
even-numbered years tor 11 at the 13 groups also represent averages ot prOduc t10n 
re1st1ves tor the component 1ndustr1es; the two except10ns are Bread and Other 
Baker;r Prcxluc ts (NO.4) and Woolen and Wars ted GoOds (No. 70). 
560ltterences appear 1n on17 the early ;rears at 1ndexes tor tour groups. Compar
at1ve group Indexes are shown In Part Two. 
5~he 81x 1ndustr1es are Cement (No. 11), Sawmills and Ssw-Plane K111s (NO. 46), 
Manutactured Gas (NO. 4e), Paper (NO. 56), Pulp (No. 57), and Rubber T1res and 
Inner Tubes (No. 62). The we1ghts tor Kanutactured Gas represent the relative 
number at wage earners engaged In the manutacture at a un1t at gas (and Its 
byprOducts) and In 1ts d1strlbut10n; those tor Cement, re1at1ve man-hours, were 
ass1gned on a tunctlonal as well as prOduct bas1s. For a seventh 1ndustry, B11k 
and Rayon GoOds (NO. 84), est1mated wage-earners-per-un1t weights tor 1935 were 
used tor a short per10d at years (1921H36). 
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all the others it was necessary to use substitute weights. 
Since these were not considered sUfficiently reliable to 
reflect changes from year to year in the relative unit labor 
requirements of the different ~roducts, they were used only 
as fixed weights (which are, by implication, proportional 
to unit labor requirements in the base yearl. Hence, most of 
the NRP production indexes are, at least in form, consistent 
with productivity measures for changing production composites. 
In our opinion, however, these indexes- are generally equivalent 
to those for base-year production composites. 

The best available substitute for unit labor requirements was 
unit value added, which could be used for but two industries. 
Unit-value weights, derived from Census statistics, were used 
for at least some of the odd-numbered years for 36 other 
industries. For 25 of those, the unit values refer to 1929; 

for the remaining 11, they represent averages for a period of 
odd-numbered years. The unit values for 1929 were selected 
if the relative magnitudes were fairly stable throughout the 
period; averages were employed if the distribution of unit 
values varied or significant changes in classification, which 
necessitated the construction of several segments, occurred. 
Price was used in s~veral instances where unit values were 
not available. 57 , 

Had a choice been afforded by the available statistics, the 
substitute weights would have been preferred in the following 
order, which probably represents the relative likelihood of 
their proportionality to unit labor requirements:58 

1. Labor cost per unit 
2. Value added per unit 
3. Value per unit 
4. Price 

Labor c~st per unit seems to be a satisfactory substitute 
since it is equivalent to labor time per unit translated into 

57Un1t values computed from Census data for the products of some Industrles 
probably represent seillng prlce rather than unlt value at the plant. Census unlt 
values were used as welghts for many of the auxlilary lndexes. which often Include 
the same or slmllar products as the segments for the odd-numbered years. 
68The term 'unlt labor requlrements' Is used here In the general sense of both 
man-hours per unlt and wage earners per un1t. Of course. the best subst1tute 
we1ght1ng system for man-hours per unlt 1s 11kely to be wage earners per unlt, 
slnce the average annual hours worked tend to be slmllar for the wage earners 
engaged In the manufacture of the varlousproducts of an Industry (part1cularly 
when these products are made 1n the same plants. when the technology 1s slmllar. 
when productlon 1s concentrated In a slngle reglon. or when reglonal dlfferences 
are not marked). When any other substltute welghts are used In the constructlon 
of an NRP product1on lndex. the lmpllcatlon 1s that they are proportlon[al t~ bot]h 

Cont,nue4 
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value terms. Its use implies that the average hourly earnings 
for all the workers engaged in the manufacture of any product 
of an industry are the same as for all the workers making any 
other product of that industry. Value a~ded per unit is 
somewhat further removed from unit labor requirements. It has, 
however, a fairly high labor-cost content and also does not 
include raw-material costs. It is particularly appropriate 
for (1) industries with establishments of varying degrees 
of integration reporting their output in full (for sale, 
interplant transfer, and consumption on the premises) and 
(~) industries making products whose raw-material costs differ 
considerably. With the exception of prices, unit values .are 
farthest removed from uuit labor requirements. In addition 
to labor cost,69 unit value includes co~t of raw materials, 
salaries, profits, rents, interest, depreciation charges, 
insurance, etc. Price includes not only these factors but 
also transportation and handling costs, discounts, etc. 

Since value weights were used predominantly, an attempt was 
made to test their proportionality to the preferred labor 
weights. Usually the comparison could be made for only a few 
products classified otherwise than in the NRP index; frequently 
the comparative weights depended upon crude estimates which 
detract from the conclusiveness of the test. In all, com
parisons ot different weighting systems or indexes· embodying 
them were made for 11 industries. 60 In several ins~ances the 
value weights were found to be fairly proportional to the 
preferred weights; even where they were not, the indexes based 
on the two sets of weights were similar. The reason may be 
that any weighting system would have little influence in the 
index for an industry where one product dominates, where the 

66 [ConUIltMl4] . 
types or unlt labor requlrements, slnce the same production lndex Is employed In 
the derlvatlon or the lndexes or outPUt per man-lIOur and output per wage earner. 
In actuality, It la orten reaslble to measure unit labor requlrements for only 
dlrect labor. In many cases, It would be posslble to dlstrlbute at least psrt of 
the Indirect labor 1! proper records were kept tor this purpose. 
6"rrom an Investigation made In the course of the constructlon ot the NRP lndexes, 
It appears thet 26 percent constltutes a fairly high ratio ot wages to totsl value 
ot an Industry'S products (the maxllDlllll Ues between 36 and 40 percent tor the NRP 
Industries In tbe post-war period). It should be noted, however, that the 
stability or the ratio rrom product to product Is more slgnlrlcant than the 
magnltude ot the ratlo tor the entire Industry. Thus unit values may be satls
ractory not only tor an Industry such as Clay Products (MO. 13), which had the 
m&:llmllll ratlo In several years, but also tor Paper (Mo. 66), which has a very 
low ratlo. 
e0See Part TIrO, Agricultural Implements (Mo. 1), Boots and ShOes (Mo. 3), Chemicals 
(MO. 12), Cement (Mo. 13), Fertilizers (MO. 20), Flour and Other Graln-Kill 
Products (Mo. 21), Steel WorkS and Rolllng Kllis (No. 31!, paper (NO. 66), 
Pulp (Mo. 67), Woolen Goods (No. 71), and Worsted Goods (No. 72 • 
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several products have the same movement, where the dispersion 
of the weights is small, or where the number of products 
is large. It appears from experiments made in the course 
of the derivation of the'NRP measures, furthermore, that 
weighted indexes of the same scope but dissimilar degrees 
of detail frequently have the same general movement and that 
unweighted indexes, which are tantamount to relatives of but 
one product, frequently exhibit the same general movement 
as weighted measures. 81 These considerations lead us to 
believe that the substitution of unit-value for unit-labor
requirement weights results in satisfactory production measures 
for most of the industries. It should not be inferred that 
the problems of wefghting and classification may therefore 
be neglected. On the contrary, the year-to-year differences in 
magnitude and direction may be sufficient to preclude the use 
of indexes based on less detailed classifications for the meas
urement of short-term changes in production and productivity.62 

VII.I CaYI'II. a' , •• NR. ',a4.a'll. In4 ••• 1 

The product series included in the NRP indexes usually 
represent a large percentage of the total value of all primary 
output. 63 Table V, which refers to SS manufacturing industries 
representing over 90 percent of the wage earners in the NRP 
sample in 19.9, shows that (1) value coverage is complete for 

• t, 

17 industries representing about .6 percent of the wage earners 
embraced in the NRP ma.~ufacturing sample, (.) over 9S percent 
of total value is included in the indexes for 30 industries 

61See Part Two, Boots anc1Shoes (No.3), Cotton Goods (NO. 18), Plate Glass 
(No. 26), Motor Vehlcles (NO. 48), Paper (No. 66), PUlp (No. 67), Clgars (NO. 67), 
and Woolen and Worsted Goods (No. 70). 
62 If the d1fferences In slope of Indexes (based on class1flcatlons varylng in 
degree of detal1) are conslderable, as In the case of Motor Vehlcles (NO. 48), 
the less reflned Indexes may be undependa~le fof'even the measurement of long-term 
changes. The probable Influence of the breadth of product classes on the Index 
for Planlng-Ml11 Products (NO. 69) has already been Indlcated. The NRP Index for 
Hoslery (NO. 33) affords a strlklng 111ustratlon of the 1mportance of welghtlng. 
Between 1919 and 1921 it advanced by 12 percent, wh11e the unwelghted aggregate 
of the same products decllned by 6 percent. For an 111ustrat1on of the magnltude 
of the error whlch may result if the substltute un1t-value welghts tend to 
be Inversely proportlonal to the deslred unlt-labor-requlrement welghts, see 
chapter I, table I. 
63.All prlmary output" refers to the primary products of an 1ndustry made in all 
Industrles, unless the Census figures exclUde the output of the Industries to which 
these products dO not normallY belong. The coverage percentages for all the 
NRP indexes are nevertheless falrly comparable, since onlY small amounts of the 
pr1mary products of each industry are usually DBde in other 1ndustr1es. 
An 1ndlcation of the coverage of the NRP product1on 1ndexes 1s glven In Part Two. 
When no statement Is made, all the pr1mary output 1s usually 1ncluded. In cases 
where subst1tute serles were used for product lon, mean1ngful coverage percentages 
could not, of course, be computed (see ftn. 101). 
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accouuting for tbree-eigbths of all tbe wage earners, (3' over 
90 perceDt of total value is included in the indexes for 
41 industries accounting for well over one-balf of the wage 
earners, and (~) less tban 70 percent of tbe total value is 
included in tbe indexes for but 5 industries, wbicb together 
employed only 6 percent ~f the wage earners. 

T •••• Y.- DISTRIBUTIDN DP II MANUPACTURINI INDUSTRIES AND THEIR 
VAII-IARNER EMPLDYMENT ACCDRDINI TD VALUE CDVERABE 

DP THE PRDDUCTIDN INDEX: IS2Ba 

Percent of Walle earners 
value of all Number of 
primary prod- industries 

Percent of 

ucts included Number number for 59 

in NRP inde~ industries 

Total 55 4.091.133 90.6 

100 17 1,152,843 25.5 
95.0-99.9 13b 597,359 13.2 
90.0-94.9 11 771.138 17.1 
85.0-89.9 3 144,487 3.2 
80.0-84.9 1 424,916 9.4 

75.0-79.9 3 151.175 3.4 
70.0-74.9 2 561,544 12.4 
65.0-69.9 0 0 0 
60.0-64.9 1 65,885 1.5 
55.0-59.9 1 41,663 0.9 

50.0-54.9 0 0 0 

45.0-49.9 1 65,589 1.5 

40.0-44.9 1 90,134 2.0 

35.0-39.9 1 24,400 0.5 

a The tour lndustrles anltted are Electric Lamps (NO. 19). Sawmills and Saw-Plane 
)111ls (Mo. 46). Newspaper and periodical printing and Publ1shlng (NO. 49). and 
Prlmal'7 Bllelters and ReUnerles (Mo. 61). 
bSlnce coverage could not be ccaputed tor the cClllpooent Industries at the Leather 
group (NOS. 38-42). the group percentage, 98.9. was assumed tor each. This 
asSlDlPtlOll seellll to be reasonable; In tact. the coverage tor some at the components 
., even be Understated. 

Failure to acbieve.complete coverage seldom in itself de
tracts from the reliability of the NRP production indexes. 
Certain minor products were sometimes deliberately omitted 
since tbeir inclusion would Deitber bave increased value 
coverage commensurately witb tbe effort required nor have 
altered tbe indexes appreciably. The inclusion, if possible, 
of all tbe products of aD iDdustry would probably have a 
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significant effect on few of the indexes. 6' The relation 
between changes in value coverage of the products included in 
the production index and the comparability of the production 
and labor measures has already been discussed. 

IMPLDYMENT INDIXIS 

Tlml elYlra.1 

Of the 71 NRP employment indexes for manufacturing,65 SO were 
constructed for the period 1919-36. Between the terminal years 
20 of the 71 are not continuous, and 10 of these 20 are in
complete for all the even-numbered years. Since employment is 
of interest in itself, employment indexes were often computed 
for years for which no production relatives were available. 

DIII.IIII. II Im,.I,...' 

The employment index for each manufacturing industry or group 
is restricted to wage earners. Salaried workers were excluded 
because they are not so directly ~ngaged in the processes of 
production as are wage earners and no statistical series 
reflecting their specific output were available. 66 According 
to the Census of Nanufactures, the basic source of .the employ
ment statistics, wage earners comprise "s killedand unskilled 
.workers of all classes, including piece-workers employed at 

M.n.at mall7 of the NRP measures would not be altered appreciably it coverage were 
increased is suggested by iDc1exes for different numbers of products constructed for 
several iDc1ustries. The mos~ striking illustration is that for Chemicals (NO. i2). 
Although the NRP index for this industry ranks among the·lowest in coverage 
(49 percent), an index with fewer products and even lower coverage (30 percent) 
resembles It closely. . 
6~o employment index was constructed for Beet sugar (No.2). (For reasons 
see Part TWO.) 
Two regional employment Indexes for Cotton GoOds (NO. 18) are Dot ~nclUc1ed In this 
or all7 of the subsequent counts. . 
68Indexes for all employees were constructed for the two nonmanutacturlng IDc1US
tries (see Part Three, appendix B) since salaried workers, who constitute a 

·large proportion of the total, pertorm many services which a~ essential to the 
main business. 
It should be note~ that the distinction between wage earners anc1 salaried employees 
is based primarlly on the type ot worlt done rather than on the method of payment. 
The CeMtJB Of lIaflMfa.ctvres det1nes salaried workers as the 'principal ott1cers of 
corporations; managers, superintendents, and other responsible administrative 
employees; foremen and overseers who devote all or the greater part of their tlme 
to supervisory duties; and clerks, stenographers, bookkeepers, and other clerical 
employees on salary.' 
Although Newspaper and Periodical Printing and Publishing (No. 49), whlch·is not 
strictly a manufacturing industry, engages a considerable number ot salaried 
employees in nonmanufacturlng activities, no summary index for all employees Is 
presented in Part Two since the measure ot prOduction tor wage earners was not 
considered appropriate for salaried workers. 
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the plant, and foremen and overseers in minor positions who 
perform work similar to that done by the employees under their 
supervision." This definition also embraces workers in the 
power plant and maintenance, shipping, warehousing, and other 
departments. In general, therefore, wage earners may be said 
to include all manual workers. 

It has already been indicated that production and labor 
indexes constructed for the purpose of measuring productivity 
should, insofar as possible, be comparable in scope. The 
annual wage-earners series should represent averages of the 
number actually working on each workday of the year; the 
number on the pay roll but not working Ie. g., those ill, 
temporarily laid off, or on vacation) should be excluded 
since they contribute nothing to production. The available 
statistics, however, are rarely so comprehensive in time 
reference or representative of only those actually working. In 
fact, the NRP employment series are usually based on averages 
of 12 monthly figures, each of which refers to but one week or 
day which may, however, not be typical of the average daily 
employment for the entire month, especially in periods of sharp 
fluctuations. Since these figures often represent the number 
of names on the pay roll, they may exceed the average number 
actually working during the week or the number working on any 
one day. The overstatement may be considerable when labor 
turn-over is high and part-time employment is common. 

The NRP indexes of wage-earner employment, which are not 
adjusted to represent full-time equivalents, are significant in 
themselves for the analysis of employment opportunities; it is 
desirable to supplement them, however, by measures WhiCh 
take account of the amount of time actually worked. The 
construction of such measures Ii. e., indexes of wage-earner 
man-hours) will be discussed later in this chapter. 

c ••••• .. ,I.~ •• l •• ,1 ••••• Ib.I, C •• ,I.ll •• 

The employment statistics for most of the NRP industries 
were Obtained for the odd-numbered years from the Census of 
K~ftuf~ctures:87 these represent annual averages of 12 monthly 

87Tbe Bureau or tbe Census also provided a special tabulation or emplo,..ent In the 
cOIIponent Industr1es or the Glass group (No. 23). 
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figures. 5a In 1933 the abridged schedule used in canvassing 
the smaller establishments in most of the NRP industries called 
for wage-earner employment in only four months (March, June, 
September, and December). 'The average reported for this year 
by the Census, however, takes account of the wage earners of 
establishments canvassed' by means of both the abridged and 
unabridged schedules; they are, therefore, comparable with 
figures for other years. 

Various adjustments were made in the reported Census sta
tistics in order to achieve maximum chronological comparability 
in the employment index for each industry.59 Such adjustments 
were usually necessitated by changes in a Census industry 
definition, redefinition of an industry by NRP, or incom
pleteness of and changes in the scope of the Census canvass. 70 

The Census wage-earners series .for the odd-numbered years 
were supplemented by others obtained from various sources, 
principally the Bureau of Labor Statistics (BLS) and the 

68The schedules for 1919. 1921. 1925. and 1927 request 'the number of wage earners 
employed on the 15th day of each month': those for 1923. 'the number of naMes on 
the pay roll on the 15th day ot each month': those for 1929. 1931. and 1933. 
'the numbers on the pay roll for the week that InclUded the 15th day of each month. 
If that was a normal week. or for some normal week In the month': and those for 
1935, 'the number • • • • on the pay rolls for the week that ended nearest the 
15th day of each month. If that was a normal week. or tor some normal week In the 
month.' The lnstructlons tor at least the 1929 enumeration. moreover. lndlcate 
that 'what Is desired Is the total number employed on the given day. not the total 
number whose names appear on a given pay roll.' (See Census of Distribution. 
No.nujo.ctvres. 0.114 Nines 0.114 QtIilrries: 1929. 'Instructions for Preparlng Dlstrlbu
tlon Manufactures. and Hlnes and QUarrles Reports' [U. S. Dept. Com •• BUr. Census. 
193Qf. 'Cltles Havlng 10,000 or Hore Inhabltants." p. 36.) The lack ot unlformlty 
ot the dates of reference probably has no serious etfect on the chronologlcal 
comparabl1lty ot the Census emplQYment statlstlcs. 
Before 1935 manufacturers frequentlY reported emplQYment for the tlscal rather than 
the calendar year slnce the Census lnstructlons permltted thls alternatlve. In 
1935. however. when the Census requested both types of statlstlcs. the dlfference 
was observed to be small. 
69See also "Adjustment of Employment Serles for Comparabl11ty With Productlon' 
later ln thls chapter. 
70AdJustments of thls nature are the excluslon of the estlmated number of workers 
engaged In the manufacture of rayon from the serles for Chemlcals (NO. 12) for the 
years 1919-23 and the lncluslon ot the number engaged ln the productlon of 
11quefled gases ln the years 1927-35. the lncluslon of the estlmated number ot 
wage earners engaged ln gas dlstrlbutlon ln the 1935 employment flgures for 
Manufactured Gas ,(No. 46), the addltlon of workers at byproduct- coke ovens owned 
by clty gas companles to the serles for ByprOduct Coke (NO. 16) for 1919-31. the 
excluslon of the estlmated number of workers engaged ln the manufacture of woven 
felts trom the 1935 employment tor Woolen and Worsted Goods (»0. 70). the excluslon 
of wage earners ln establlshments producing less than 200.000 feet ot lumber from 
the 1919 employment tor Lumber and Tlmber Products (NO. 43). and the lnflatlon of 
the reported flgures for Clgars (NO. 67) for 1933 and for the component lndustrles 
of Knlt Goods (No. 32) tor 1919 to compensate for the lncompleteness of the 
Census canvass. 
In a few lnstances Census employment figures could not be corrected for changes 
In the scope of the csnvass or In Industry definition. For example, delivery 
employees could not be excluded from the 1919 flgure for Manutactured Ice (No. 47). 
nor could the wage earners In dyelng departments be lncluded wlth the number 
reported for 1935 for Cotton GoOds (No. 18) and for S11k and Rayon Goods (NO. 64). 
The lmposslbll1ty of exclUding workers engaged ln the manufacture of tractors from 
the 1935 employment flgure tor Agricultural Implements (No.1) led to the use 
ot an estimate derlved from anOther source tor thls year. 
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National Industrial Conference Board {NICBI. Both organi
zations publish continuous monthly employment indexes {base 
1923-25 for BLS and 1923 for NICBI for many of the industries 
included in the NRP survey.?1 BLS and NICB treat their series, 
which are derived from data for sample establishments, as 
comparable with the corresponding Census employment statistics 
for the same industries and usually adjust them so that the 
annual averages conform to the trend shown by the biennial 
Census series.?2 For this reason, the published indexes for 
many industries were, with slight alteration,?3 shifted to the 
base 1929 and used as the NRP indexes. 

The BLS monthly employment series, many of which begin in 
1919, refer to all factory employees on the pay rolls of sample 
establishments for the week ending nearest the 15th of each 
month. Factory employees, as defined by BLS, embrace the types 
of workers designated by the Census as wage earners.?4 The 
establishments are canvassed either by BLS or by cooperating 
State agencies. These establishments {which are reporting 
units but not necessarily individual plantsl are, as in the 

?1Tbe BLB statistics are publ1shed In L. E. Talbert and A. Olenln, Revised IMel<es 
oj lodcwy hployqnt OM Pay RoUs: 1919 to 1933 (Bull. No. 610, 1935); Revised 
IMel<es oj loct&ry 88ployqnt OM Pay Rolls, mlmeo •• November 1936; and various 
lssues of the Monthly £ob&r Review. The NICB series were obtalned prlnclpally 
f~om H. A. Beney. ioges, Hours, OM laployqnt in the United States: 191~-1936 
(New York: 1936). 
72rhe methods employed by both BLS and NICB to adjust the monthlY employment 
relatlves are Intended. lnsofar as posslble, to preserve the original seasonal 
pattern. For the BLS method of adjustment to Census figures through 1931. see 
Talbert and Olenln. 01'. cit •• pP. 13-8. A more reflned technlque designed to 
reduce the d tstortlon of the monthly pattern was used In the revlslon to the 1933 
Census levels; those revised lndexes were publlshed In the mimeographed release 
of November 1936 (see ftn. 711. Annual BLB relatives tor 1934-36 (adjusted by 
BLB to the 1933 Census level). wblch are publlsbed In the mimeographed release 
of November 1936 and various lssues ot the Monthly £ob&r Review. were adjusted by 
NRP to conform to the movement of the Censua serles from 1933 to 1935. A slmple 
method equlvslent to Interpolatlon and extrapolatlon as described In connectlon 
wl th production was consldered adequate for our purpose slnce we are not concerned 
with the pattern Of the monthlY relatives for Intercensal years. In September 1938 
BLS released its lndexes tor 1934-36 adjusted to the 1935 Census levels (for 
.athOd, see Conti.nuati.on Adjustaent oj laployaent aM Pay~oll IMel<es. mlmeo •• 
February 15. 1936). Slnce the dlfferences between the NRP and BLS Indexes for 
these years are usually verf sllght (rarely exceedlng 1 percent wbere the scope 
Is comparable) and slnce the present study was by tbat time almost completed. 
no revislon of the NRP indexes was made. Tbe BLS montblY relatlves for 1919-22 
(publlsbed In Bull. No. 610. PP. 99-106) were constructed by tbe Federal Reserve 
Board (froll data collected by BLS and cooperating State departments of labor) and 
adjuste~ to Census levels for 1919-21; tbese relatlves were linked by BLB to its 
serles for 192:r36. Tbe resulting rRB-BLS Indexes. wnlch are InternallY comparable 
throughout tbe entlre perlod. are uniformlY referred to as BLB Indexes In the 
rem&lnder Of tbls cnapter, In Part Two, and In Part Tbree. appendlx A. 
The NICB method of adjustlng the annual averages to Census trend Is descrlbed 
In Beney, 01'. cU •• pp. 20-2. 
?3cnanges were sometlmes necessary becsuse the adjusted Indexes dld not coinclde 
In a few ,ears wltb relstlves computed from Census data (e. g •• Leather. 1919-22). 
Where Census figures were cbanged. tbe BLB and NICB Indexes were, of course. 
m&de to contorm to the trend of the adjusted figures (see fen. 70). 
?4BLS deflnes factor, employees as 'all skllled and unskl11ed piece and tlme 
workers. worklng foremen. gang bosses. and straw bosses In productlon and otber 
departments. such as malntenance. sbIpplng. power plant. etc.' (Schedule for 
June-oecember 1937 entltlecl 'Volume ot Employment - I!anufacturlng.') 
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Census of Nanufactures, classified in industries on the basis 
of their chief product or products. Since the number of 
responding firms varies f~om month to month and new ones are 
often added, BLS constructs 'bimonthly links for groups of 
identical establishments in each industry and compounds these 
links into chain indexes. 

In all, BLS indexes were used to supplement Census statistics 
for ~2 manufacturing industries and groups.75 More than two
ihirds of these indexes refer to at least the years 1923-36. 

As may be seen from table VI, the BLS employment samples are 
usually large. In December 1933 and September 1935 only six 
industry or group samples included less than 50 percent of the 
wage earners in the corresponding Census industry or group and 
16 included 70 percent or more. In the former month 2~ samples 
and in the latter month 22 samples included 60 percent or more 
of the total number of wage earners. 

The NICB employment indexes (which, except for the last 
six months of 1922, are continuous since June 192076 ) reflect 
changes in_, the number of wage earners on the pay rolls of the 
canvassed establishments during the first full week in each 
month. NICB attempts to obtain data for a group of identical 
establishments in ~ach industry,77 but since changes in the 
composition of the sample are inevitable, it endeavors to 
mainiain chronological comparability by including new companies 
from time to time and by making appropriate adjustments before 
constructing the monthly relatives. In all, NICB indexes were 
used for several years for eight NRP industries and groups.78 

Other supplementary employment statistics were utilized in c 

addition to the regular BLS and, NICB series. The results of 
special surveys published in BLS bulletins, for example, 
provided some figures for eight industries, and statistics 

75The employment serIes tor some ot the NRP IndustrIes were adjusted tor greater 
comparabIlIty wIth productIon. See 'Adjustment ot Employment SerIes tor Com
parabIlIty With Production' later In thIs chapter. 
76The NICa annual averages tor 1920 and 1922 ar~ theretore based on tlgures 
tor seven and sll months, respectIvely. NICa alao pUblIshed employment relatives 
t or July 1914. 
77L1ke the Census and aLS. NICa also classlties establlshments according to 
chIef product or products. 
78The eIght Industries and groups are AgrIcultural Implements (NO.1). ChemIcals 
(NO. 12). Fertllizers (NO. 20). Newspaper and FIlrlodlcal PrInt1ne; and Publ1shlng 
(NO. 49). PaInts and VarnIshes (NO. 54). Planlng~Hll1 Products (No. 59). Rubber 
products (NO. 61). and Woolen and Worsted OOods (NO. 70). Coverage ot the NICa 
employment samples tor these Industrles Is shown in table VII. 
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collected in a field study by NRP in cooperation with BLS were 
used in making estimates for the five component industries 
of the Leather group,79 Bureau of Mines series for man-shifts 
were used for three industries and State data for three others. 
Finally. group series were sometimes used for the completion 
of the series for component industries. eo 

79It might also be mentlone~ bere tbat BLS montbly 11nk relatives or employment 
ror Iron and Bteel (No. 29), wblcb were publlsbed In the Monthl, LQbo~ Reuie~ 
were caap0un4ed Into chain lOde:res by serial multlpllcat10n and used to extend the 
reSlllar B1.8 series rro. 1923 to 1919. 
eOsee, tor example, part TWo, Bread and Otber Bakery Products (No.4) and Paper 
and PUlp (No. 66). 
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AdIDltmIDt of EmphymlDt h .... fl. CDmp .... '.llty 
With Pradactln 

As has already been pointed out, the production and labor 
indexes are seldom exactly comparable in scope since, on the 
one hand, the employment reported for an industry usually 
includes workers engaged in the manufacture of products not 
normally belonging to that industry and, on the other, the 
production statistics often include the output of primary 
products of one industry contributed by workers in other 
industries. The value of output involved, however, is small 
in most cases. B1 Although 'adjustments on a value basis for 
greater comparability between the production and labor indexes 
were usually not considered satisfactory, such adjustments were 
made for four industry groups: Glass, Rubber Products, Tobacco 
Products, and Woolen and Worsted Goods. The adjustment for the 
Glass group was made on the assumption that for each of the 
component industries the value of output per wage earner 
was the same for (1) products not normally belonging to the 
industry, (2) primary products made within the industry, and 
(3) primary products made in other industries. B2 In each 
of the other three instances the adjustment was made on the 
assumption that two Census industries (corresponding to the 
two components of each group) (1) have the same value output 
per wage earner for primary products of the first and for 
primary products of the second, (2) together account for 
the total output of their primary products, and (3) produce 

BIFor example .. the value ot secondary products In 1929 represented less than 
4 percent ot the total value ot output In 19 ot 29 Instan~es tor which the 
computation could be made. Similarly, the value ot products not normally belonging 
to a group was less than 4 percent ot the total value ot output In six or nine 
Instances. In the same year no primary products made In other Industries were 
Included In at least Ie productIon Indexes, and the value ot such extraneous 
primary output Included In 10 ot IB other Indexes constituted only 3 percent 
or less ot the total made In all Industrlee. . 
62Th Is assumption permitted the adjustment ot employment t9r each component 
Industry In each year by the use ot the tollowlng tormula: 

. E=U[~::] 
where E = adjusted employment, or the total number ot wage earners required to 

produce the total output ot the products normally belonging to the 
Industry wherever made; U= employment reported by the Census tor the Industry, I. e., the wage 
earners engaged In mak1ng Its primary products and the products not 
normally belonging to It; 

a = the value ot primary products made 1n the Industry; 
b = the value ot pr1mary products made In other Industr1es; and 
c = the value ot products not normally belonging to the 1ndustry. 

U and a were obtained trom a special tabulat10n made by the Bureau ot the Census; 
[a + b] was reported In the Census of Nanufactvres. 
For similar adjustments made tor comparative purposes, see part Two, Ice Cream 
(No. 26) and Paper and PUlp (NO. 66). 
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only these two types of primary products. Available evidence 
indicates that the second and third assumptions are justifiable 
in the three instances. The validity of the first cannot 
be ascertained. 83 

MAN-HUURS IHUBXBS 

'u •• C.u, ••• 

Indexes of man-hours were computed for ~7 manufacturing 
industries and all 13 groups.84 The 12 industries for which 
indexes could not be constructed are all components of groups.86 
Of the 60 series constructed, ~S embrace the period 191 9-36 

and 5 of the remainder extend from 1919 to 1935. Within the 
terminal years 17 of the 60 indexes are not continuous and 7 of 
these 17 are incomplete for all the even-numbered years. 

A •• II •••• It.tllt.a •••• t •• M.t •••• 1 C,.pat ••• I •••••• 

The methods employed in the construction of the 60 man-hours 
indexes varied according to the nature and reliability of 
the available statistics. It should be noted at the outset 
that statistics for total annual man-hours worked by wage 
earners or all employees, unlike those for production and 
employment, are rare and usually fragmentary. The NRP indexes 
for only three industries could be computed directly and 
independently from man-hours totals. 86 The most common sub
stitute method permitted by available statistics was the 
multiplication of the NRP employment indexes by relatives 
of weekly hours and division of the resulting products by 100. 

The man-hours indexes for 27 industries were computed in 

83The details ot the ad3uatment are shown 8,mbollcally 1n notes appended to the 
description ot methods tor the three IndU$tr7 groups In Part Two. . 
8"our SUbindexes ot man-hours are not Included In the count: two tor the 
divisions ot the tlscal year tor Beet 8ugar (No.2); and two tor the pr1nc1pal 
\II&JIuracturlng regions tor Cotton Ooods (NO. 18). 
B6.rhe 12 1ndustrles are the components or the rollowlng groups: Bread and Other 
Bakery Products (No.4), Olass (NO. 23), Iron and Steel (No. 29), and Knit Ooods 
(NO.· 32). Consequently, only one product10n 1ndex - w1th chang1ng employment 
we1ghts - could be constructed ror each or these groups. 
S6The three Industr1es are Beehive Coke (No. 16), Byproduct Coke (NO. 16), aDd 
Electric lamps (No. 19). The annual man-bours totals tor the two Coke 1ndustr1es, 
comp11ed by the Bureau ot Kines, represent essent1ally the same scope as do 
the employment tlgures. Part ot the 1ndex tor Pr1mary Smelters and Rer1ner1es 
(No. 61) 1a also based on annual man-hours stat1Stlcs reported by the Bureau 
ot K1nes (1931006). 
The Census haS also collected man-hours tlgures tor large cross sect10ns ot var10us 
Industries but, since these embrace relat1vely short periods, they could not be 
uaed In the aame manner as Census prOduction and emploJM8nt stat1stics. They were. 
Used, howsver, In the derivation ot average weelr.lY hours. 
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this manner. A second method, employed principally for two 
industries, involved the division of' pay-rolls relatives by 
an index of average hourly earnings of the wage earners. S7 

Indexes for three other industries were derived from averages 
of annual man-hours totals yielded by the two methods. S8 

Indexes for seven others were derived by the multiplication of 
production and unit labor requirements (or by the equivalent 
method, division of production by output per man-hourl. 89 

Variants and combinations of the methods already mentioned were 
employed in the construction of indexes for the five remaining 
industries. 90 Of the 13 group indexes. S were computed for all 
or most years from the sums of the man-hours for the component 
industries, and 7 were obtained independently from the products 
of employment and average weekly hours. 

Since at least 34 of the NRP indexes of man-hours were 
constructed principally by the multiplication of employment 
and average weekly hours, the ensuing discussion will be 
restricted to the derivation of the series for average weekly 
hours. 91 It should first be remarked that when indexes of 
man-hours could be computed in this manner, statistics for the 
deflation of pay rolls by hourly earnings were also frequently 
available. A comparison of indexes derived by both methods 
for lS industries and groups reveals that, although differences 
in the magnitude of the relatives are sometimes pronounced, 
the year-to-year changes are usually in the same direction. 
The multiplication method was preferred in these instances, 

87The two industries are Clay Products (Other Than Pottery) and Nonclay Retrac
tor1es (NO. 13) and Cotton Goods (No. 18). The index tor Lumber and T1mber 
Products (No. 43) was also derived in part (1930-36) by the division at pay rolls 
by hourly earnings. 
88The three Industries are Paper (No. 58). PUlp (NO. 57). and Rubber Tires and 
Inner TUbes (No. 62). 
89The seven 1ndustrles are Beet SUgar' (No.2). Cement (No. 11). and the components 
at the Leather group (Nos. 38-42). The un1 t-labor-reQu1rement ser1es tor Beet 
SUgar and tor the components at the Leather group were der1ved trom the results ot 
NRP t1eld surveys made In cooperation with the Nat10nal Bureau ot Economic Research 
and BLB. respectively. 
90The tive industries are Cane-SUgar Retin1ng (No.7). Logg1ng Camps (No. 44). 
Bawmills and Saw-Plane Mills (NO. 45). Primary Smelters and Retineries (NO. 51). 
and Other RUbber Goods (NO. 83). ' 
91The details ot the other methods may be tound 1n Part Two snd append1x A. In 
particular. the pay-rolls series were usually der1ved trom the same sources aa tor 
employment (Census. BLS. and NICB) and the earnings aeries trom the same sources as 
tor average actual weekly hours (BLS and NICB). The BLB and NICB p~rolls series 
reter to the same samples as the correspond1ng employment stat1stics and also 
contorm to the Census relatives tor comparable Industries. (In thiS connect10n 
1t should be noted that not only were wages used in the derivat10n at indexes ot 
man-hours but also in the Interpolation ot value series used In the construction ot 
the production index tor FUrniture and the employment Index tor Rayon.) Earn1ngs 
tlgures were derived in aome instances. e. g •• Cotton Goods (No. 18). trom 
BLB bulletins and Clay Products (Other Than pottery) and Nonclay Retractories 
(No. 13). tram the results ot ~oint NRP-NBER t1eld surveys. 
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however, for two reasons: (1) simplicity of computation from 
the NRP emp10yment index and (2) the requirement of consistency 
between the two labor i~dexes. Whatever their accuracy, 
measures derived by the deflation method are sometimes in
compatible with the NRP employment indexes since auxiliary 
employment and pay-rolls statistics from the same source 
(usually BLS) require different factors for adjustment to 
the levels of the corresponding Census series. For special 
technical reasons, however, the deflation method was employed 
in the derivation of several indexes even when average hours 
were available. 

A •• r ••• -Act •• I-H •• r. S.rl •• 

The nature of the desired weekly-hours series is conditioned 
by the nature of the employment index. The sole statistical 
criterion to be met is that their product should yield a 
correct index of the corresponding total annual man-hours 
actually worked. The hours series ought, therefore, to rep
resent actual, not prevailing or full-time hours. 

The best actual-hours series now available are compiled 
by BLS and NICB. Although these differ from the basic NRP 
employment figures in source and encompass somewhat smaller 
areas, they seem to give reliable results; they are usually 
close to even more satisfactory figures for 1933 and 1935 
which could sometimes be derived from Census man-hours and 
incorporated in the NRP weekly-hours series. 92 

92Tbe specltlc titles ot the Census publications which reter to large sar-ples 
ot wage earners are Census of Manufactures: 1933, "Han-Hour Statistics tor 
32 Selected Industries" and ibid.: 1935, "Han-Hour Statistics tor 69 Selected 
Industries." In computing average weekly hours trom the sample man-hours sts
tlstlcs It was tlrst necesssry to compute annual man-hours totals tor the whole 
Industry by sUlllD&tlon ot the products ot the aversge hours per man tor each month, 
as reported tor the sample, and the corresponding employment tor the Industry; 
this total was then divided by the product ot tne average annual number ot wage 
earnera and 62. (See also Part Two, Paper and Pulp, ttn. 10, tor additional 
details on the method ot computing the man-hours totals tor 1933.) 
Averages ot such Census hours were used In the NRP series tor three Industries and 
groupe In both 1933 and 1936 and tor three Industries In 1933 only. (In addl tion, 
averages ot Census sctusl hours were used tor 192& and 1931 tor Petroleum Retlnlng, 
and total Census aan-hours were employed tor 1933 and 1936·tor both Paper and 
Pulp.) Hore extensive use was not aade ot census man-hours statistics because 
ot their publication atter aany ot the NRP Indexes had been completed. In the 
Instances mentioned the Census hours tlgureA were regarded as the most preterred: 
those derived trom other sources were consequently ac!Justed to the Census level, 
It the dltterences warranted sucb ad3ustment, In much the same manner as Census 
produCtion and empl01lll'!nt statistics were Interpolated and extrapolated. 
Census weekly hours would have been Incorporated In 9 other NRP series In 1933 
and In 8 additional ones, or a total ot 17, In 1936 It they had been available. 
In 6 ot the 9 Instances In 1933. however, and In 12 ot the 17 In.1936, the Census 
tlgures dlttered by 1 hour or less trom tbe NRP weekly averages: the maximum 
dltterence In 1933 was 2.3 hours and In 1935. 2.8 hours. 
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The BLS and NICB figures are simple arithmetic means of 
the monthly averages derived from man-Bours and employment 
collected (with pay rolls I on the same schedules. 93 The 
BLS hours samples, however,are somewhat smaller than for 
employment since some establishments fail to report man-hours; 
the NICB employment and man-hours samples are apparently 
identical. The BLS series for most industries begin in 193.; 

the NICE series, on the other hand, extend back to 19.0 and 
include an isolated initial figure for July 191~.9' The 
BLS series were usually preferred for 193.-36 even when NICB 
statistics were also available for the same industries and 
the same years. The reason for this preference is twofold: 
(11 The BLS series are derived from larger samples, as may be 
seen from table VII and (.) BLS is recognized, with the Bureau 
of the Census, as the most authoritative source of labor 
statistics in the United States. Consequently the BLS hours 
were customarily used for 193. and later years (sometimes they 
were adjusted to the level of the Census weekly hours for 1933 

and 1935) and the NICB figures for the earlier years. When the 
dispari ty between the two series i.n the ir common years was 
significant, an adjustment factor (the ratio of BLS to NICB 
hours in 193. or 193.-35) was applied to the NICB series 
for the earlier period; when the two series were close, the 
transition from one to the other was made without any ad
justment. Of the 3~ industry and group indexes computed 
principally by the multiplication method,s are based primarily 
on NICB hours .and 12 on both the NICB and BLS series; of the 
latter 12, 8 required no adjustment in the transition. BLS and 

93Str1ctlY, employment-we1ghted means ot the several hours t1gures shOuld have 
been computed tor each year 1nstead of s1mple means. A compar1son 1nvolv1ng five 
highly seasonal 1ndustries - Beet Sugar (No.2), Canning and Preserving (No. a), 
Cement (No. 11), FertlliBers (NO. 20), am Ice CreBIII (No. 28) - 1nd1cates, howeVer, 
that the tailure to we1ght has no serious consequences. For all 1ndustries but 
Beet Sugar the ditterences between unwe1ghted means and means we1ghted by BLB am 
Census employment are, tor 1933 and 1936, tractional. The differences between 
the unweighted means and means weighted by BLS emploJment for Beet SUgar, the most 
seasonal industry, are ot the same order, but, because ot differences in the 
monthl1 employment pattern, the aversge with Census employment we1ghts Is about a 
percent higher than the other weighted mean 1n 1936. 
94The specitlc sources at the BLB and NICB hours serles are usual11 not noted 1n 
Part Two or In the tables ot Part Three, appendlx A. Kost ot the BLB data were 
supplled to NRP In the torm ot an unpubllshed manuscrlpt. The BLB hours tor 
January-October 1932 were In three Instances, hOwever, derlved trom transcr1ptlons 
made b1 NRA. The most common source of the NICB serles Is Nages, Hours, and 
l.plo)1leflt ifl the Uflited States: 1911J-1936; In several Instances these NICS serles 
were extended to 1936 b1 the use at additlonal statlstlcs publlshed 1n var10us 
Issues at the COfl/ereflCe Board Service Letter. For one Industr1, Fertl1lzers 
(No. 20), the hours for 1920-24 were der1 ved from other NICB research reports. 
The BLB serles are usua1l1 based on Ugures tor each month. The NICB aversges tor 
1920, however, are based on figures tor but seven months (June-December) and the 
averages for 1922 on tigures tor six months (July-December); the aversges tor all 
years for Manufactured Cas (No. 46) reter to but one or two months. 
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HICB statistics were also used. to a greater or lesser degree 
in the construction of the man-hours indexes for many of the 
other NRP industries. 

The discussion thus far has concerned only the derivation of 
the hours series for 1920 and subsequent years. Actual hours 
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for 1919 were derived in 11 instances by the multiplication of 
Census prevail~ng hours for this year (to be described below) 
by appropriate ratios of NICB actual to Census prevailing hours 
in one or more later years; in 6 other instances they were 
derived by other methods. 96 

A41 •• t.4 aa4 Ua.41 •• t •• Pr.yailial-Alt.al H.Dra S.rl •• 

Since NICB hours series were not available for several 
industries and groups included in the NRP survey, it .as 
sometimes necessary to use Census prevailing weekly hours for 
1919, 1921, 1923, and 1929 and estimates for the intervening 
years derived by straight-line interpolation. In seven in
stances it was possible, however, to adjust these prevailing 
hours to the level of acttial hours by the application of the 
ratio for one or more years for which both figures could be 
ascertained; in eight other instances, representing about 
one-ninth of the employment in the NRP sample in 1929, no 
adjustment could be made. 96 In any case, the adjusted or 
unadjusted prevailing-hours segments were joined to BLS actual 
hours for 1932-36 by means 'of straight-line interpolation. 

The Census prevailing weekly hours for 1919, 1921, 1923, and 
1929 were computed from tables showing the total number of wage 
earners in each industry distributed according to the length of 
the standard workweek in the establishments in which they were 
employed. There are eight frequency classes in the tables for 
1919, 1921, and 1923 and five in the tables for 1929. The 
extreme classes have open ends: "" hours and under" and 

95In the 11 instances in which prevailing hours were reduced. an attempt was made 
to obtain a reasonable approximation to the ratio ot actual to prevailing hours 
in 1919. A c01"!,'1!'1son ot the levels ot production and employment in 1919 and later 
years provided the basis tor selection ot the ratio or average ot ratios used as 
the reduction tactor in each instance. 
Straight-line interpolation between the NICB tigures tor 1914 and 1920 was employed 
tor Manutactured Gas (No. 46). The estimates tor Iron and Steel (No. 29) and 
Leather (NO. 37) were derived trom special BLB studies and tor Chemicals (NO. 12). 
Paper (NO. 56). and PUlp (No. 57) from ar. NICB report. (The series tor the latter 
two were not derived principally by the multiplication method.) 
96The reduction ot prevailing hours to the level ot actual was accomplished tor 
Cane-SUgar Retining (No.7). Fertilizers (NO. 20). Flour and Other Grain-Mill 
Products (NO. 21). Alloyers. Rolling Mills. and Foundries (No. 53). Petroleum 
Retining (NO. 58). Cigars (NO. 67). and Cigarettes (NO. 68). (The series tor 
Cane-Sugar Retining and Flour and Other Grain-Mill Products are not among those 
Obtained chietly by the multiplicat10n ot employment and average weekly hours. 
Unpublished prevai11ng hours tigures for 1929 and 1931 were prov1ded for Cigars 
by the Census.) No ad3ustment of prevailing hours could be made for Bread and 
Other Bakery Products (No.4). Canned and Preserved Fruits and Vegetables (NO.9). 
Canned and Cured Fish (NO. 10). Confect10nery (NO. 17). Glass (NO. 23). Ice Cream 
(No. 28). Manutactured Ice (No. 47). and Primary Bmelters and Refineries (NO. 51). 
See Part Two. ClaY Products (Other Than Pottery) and NonclaY Refractories (NO. 13) 
for a compar1son of man-hours indexes cerived from actual hours and adJusted 
prevailing hours and by the deflation of pay rolls by hourlf earnings. 
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"over 60 hours" in 191 9, 1921, and 1923 and "40 hours and 
under" and "over 54 hours" in 1929. For the computation of the 
averages used in the NRP study, a representative figure or 
concentration point was assumed for each hours interval. 

Apart from defects inherent in the method of derivation,97 
unadjusted Census prevailing hours are not likely to be ade
quate substitutes for actual hours. They represent the norm, 
or the average of the scheduled hours of work for the various 
plants of an industry. Consequently they tend not only to be 
higner than actual hours worked but also to be rigid from year 
to year. Unlike actual hours, prevailing hours are insensitive 
to fluctuations in the volume of part-time work, overtime work, 
and the number of days of operation. 

An endeavor was made to ascertain the effect of the sub
stitution of prevailing hours lin adjusted or unadjusted form) 
for actual hours on the NRP indexes for the years prior to 1929 

and the years following 1929. 

First, NICB actual and Census prevailing hours w~re compared 
for a number of industries and groups for which both were 
available - 19 in 1921 and 18 in 1923 and 1929. As was to be 
expected, actual hours are lower than prevailing hours; in 
two-thirds of the instances they are lower by not more than 
10 percent. 

Since prevailing hours tend to be rigid prior to 1929 and 
actual hours show little variation in the same period except 
in 1921, it is likely that indexes of adjusted or unadjusted 
prevailing hours approximate the movement of actual hours, 
at least between 1923 and 1929. In 1921 a proportionately 
greater number of industries have lower ratios of actual to 
prevailing hours. Consequently estimates derived by straight-

97Th• most serlous defect In tbe computed averages of prevalliDg bours doubtless 
results from tbe assumptlon of concentratlon polnts for tbe class Intervals. 
particularly tbose wltb open ends. For some Industr1es tbe nwnber of wage earners 
1n the open-end classes represents a cons1derable percentage of the totsl. In 1919 
18 percent of tbe wage earners In the (Census) Olass Industry. for example. were 
concentrated In tbe lowest class: and 32 and 43 percent In Cane-SUgar Ref1n1ng 
(No.7) and Kanufactured Ice (No. 47). respect1vely. were concentrated 1n the 
hlgbeet class. In 1921 and 1923 the percentages In the hlghest class were 41 
and 36. reepectlvelY. for Cane-Sugar Ref1nlng (NO.7): 42 snd 60 percent for 
Kanufactured Ics (NO. 47): and 26 and 27 percent for Secondary Smelters and 
Rertnerles (No. 62). The reduction 1n the number of frequency Intervals In 1929 
Introduces tbs dangsr of noncomparabl1lty; It partlcularly has ths effect of 
Increaslng the percentages In the hlghest class. In til1s year more than half of 
the wage earners In Cane-Sugar Reflnlng (No.7). Fert111zers (No. 20). Ice Cream 
(NO. 27). l1anufactured Ics (No. 47). and Secondary Smelters and ReUner1es (No. 53) 
ars 1n tbe class "over 64 hours": more than a quarter of the wage earners In 
Canned and Cured Flsb (NO. 10). Flour and Other Grsln-Kll1 Products (No. 21). 
Alloyere. Rolllng KUls. and Foundrles (NO. 63). and PetrOleum (No •. 68) are 
alao 1n thls Class. 
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line interpolation for 1922, and perhaps for 1920 also, may be 
higher than actual hours by more than the usual percentage. 
The result of such an overstatement in hours would be an 
understatement in man-hour productivity for the years 1920-22. 

The validity of the method of estimating prevailing hours 
for 1924-28 by straight-line interpolation was tested by a 
comparison of 20 series of NICB a~tual hours with estimates 
interpolated between the NICB figures for 1923 and 1929. This 
method appears to be satisfactory since in 80 percent of the 
instances the estimates are withln 2 hours, or 4 to 5 percent, 
of the NICB figures. 

The use of unadjusted prevailing hours for 1929 in con
junction with actual hours for 1932-36 probably results in 
overstatement of the decline in man-hours after 1929 and, 
hence, in overstatement of man-hour productivity in each of the 
years 1932-36. If the relation between the NICB actual and 
Census prevailing hours for 1929 is typical, the eight NRP 
indexes of man-hour productivity based on unadjusted prevailing 
hours9s may be too high by as much as 10 percent. Of the eight 
-indexes, seven are above 100 in 1932 and subsequent years. The 
rise of six of these indexes of output per man-hour above the 
1929 level is clearly not attributable to any upward bias 
resulting from the use of unadjusted prevailing-hours; in 1932 

and later years these indexes are above 110. It should be 
noted that the overstatement, whatever its magnitude, does not 
affect comparisons between 1932 and subsequent years. 

An attempt was made to ascertain the reliability of the es
timates of actual hours for 1930 and 1931 derived by straight
line interpolation between adjusted prevailing hours for 1929 

and actual hours for 1932. A comparison for 19 NICB series 
similar to those_for the years 1924-28 indicates that the 
estimates for 1930 are likely to be satisfactory while those 
for 1931 are probably less reliable. 

Adl •• '.I.t .1 MI.-h •• r. Sir'" I.r C •• p.r.,.ll', 
With Pradutln 

The man-hours series for the components of three groups were, 
like the corresponding series for employment, adjusted for 
greater comparability with production on the basis of value. 99 

98See ttn. 96. 
footnote 99 appea~s on joJJowing page. 
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PACTORS fa II CDMIIDIRED IN THI EVALUATIDN D. NR. INDEXES 

The NRP indexes are not all of the same quality despite the 
fact that in their construction a scrupulous endeavor was made 
to incorporate the best available statistfcs and to utilize the 
most appropriate methods. The relative merits of the several 
indexes cannot generally be determined because of the multipli
city of the statistical sources; the lack of uniformity of the 
statistics from anyone source with respect to scope, coverage, 
and detail; and the dependence of the validity of the several 
measures for each industry on the degree to which they are 
mutually consistent. Certain factors which ought to be con
sidered in any attempt at evaluation of the NRP indexes for 
individual industries and.groups may, however, be indicated. 
Many of these have already been noted either explicitly or 
implicitly in the foregoing discussion. 

Measures for an NRP group which is equivalent to a Census 
industry are usually more reliable than those for the component 
NRP industries. This is a consequence of the fact that pro
duction and labor statistic.s are readily available for such 
groups while relatively numerous estimates are necessary for 
the component industries. lOO 

The chronological comparability of an index is impaired 
by changes in industry definition, scope of canvass, or in
structions to respondents, unless an adjustment could be 
made. A change in the degree of integration of an industry's 
establishments, however, results in indexes which do not 
bave uniform meaning througbout the period, even when nominally 
comparable data are reported from year to year. Wbatever the 
degree of integration of an industry, the index of produc
tivity is more significant tbe more completely tbeproduction 
index represents the activities of the wage earners in the 
employment series. 

A production or employment measure based on statistics from 
a single reliable source is more likely to be accurate than 
one based on series pieced together from several. Similarly, 
production and employment indexes computed from statistics 

88The three groups are RuDDer Products (NO. 81). ToDacco Products (No. 88). and 
Woolen and worsted Gooda (NO. 70). For lllustrative ad3ustments see Part Two. 
Ice Cream (NO. 28) and Paper and Pulp (No. 65). ror assumptions underlYing the 
ad3ustment sea "Ad3usunent DC Dlplo)'lllent Beries Cor ComparaDUlty With Product10n" 
earUer 111 th1a chapter. 
lOOorba Illdena Cor Glasa (NO. 23). Leather (No. 3'7). and LumDsr and TImDer Products 
(NO. 43) are Pl"oDaDlY more val1d than those Cor tha component industries. 
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from the same source are likely to be chronologically more 
comparable than otherwise. Thus more comprehensive pro
duction data collected by an organization other than the 
Bureau of the Census were not preferred if the absence of 
comparable labor statistics nullified any advantage resulting 
from their use. The same principle applies to wage-earners and 
man-hours series. If the former is involved in the derivation 
of the latter, both are more comparaole than otherwise. This 
fact, however, does not reflect on the accuracy of either. 
For reasons already mentioned, Census wage-earners statistics 
are more reliable than estimates made through the use of BLS 
or NICB indexes for intercensal years. BLS statistics for 
employment and average weekly hours, in turn, were considered 
as probably more dependable than those of NICB. Other things 
being equal, man-hours indexes based on continuous series of 
average actual weekly hours are preferable to measures based 
on statistics from different sources which may neither be 
continuous nor represent actual hours. In particular, the 
use of unadjusted prevailing hours in the same series with 
actual hours for 1932 and later years is likely to result in 
overstatement of the decline in man-hours. after 1929. 

Caution should be exercised in the interpretation of the 
movement of indexes based entirely or in part on series other 
than those specifically ~quired. Thus a consumption series 
used in the absence of data for p~oduction did not neces
sarily yield an adequate substitute for the desired index of 
output. lOl Index numbers based on statistics derived by 
interpolation are usually less reliable than those for other 
years. In particular, when the basic statistics are provided 
by the Census-for the odd-numbered years, the relatives for the 
even-numbered years are less dependable. When estimates' are 
derived by straight-line interpolation, they are probably less 
accurate than others interpolated by means of auxiliary series. 

Indexes having \igh coverage in terms of value of output, 
employment, or number of establishments are not_necessarily 

lOlSubstltute series entered Into the production Indexes tor Logging Camps (No. 44) 
(sawmill equivalents are used to represent actual logglng-camp output). Newspaper 
and Periodical printing and PUblishing (NO. 49) (newsprint consumption Is used tor 
the production ot newspapers and periodicals). Bread and Other Bakery products 
(No.4) (flour milled Is used Instead of the quantities of bread and other bakery 
products). and rlour and Other Oraln-Hll1 products (No. 21) (Wheat consumption is 
substituted for flour production); into the employment indexes for the component 
Industries ot Bread and Other Bakery products (NO.4). Iron and Steel (No. 29). 
Knit Ooods (NO. 32). Lumber and Timber Products (NO. 43). and Tobacco products 
(No. 66); and into the man-hours indexes tor Rayon (NO. 60). Rubber Tires and 
Inner Tubes CNo. 82). and Chewing and Bmoklng Tobacco and Snuft (No. 69). 
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more trustworthy than others. The higher the value coverage 
of a production index, however, the more likely it is to be 
representative of the entire output - i. e., for consumption, 
sale, and interplant transfer. The smaller the percentages 
of secondary products made within an industry and of the 
primary products made elsewhere, the more satisfactory will 
be the productivity measure derived from Census production 
and employment data. 102 

Provided that a suitable weight was available for each 
product class, the most detailed classification was preferred 
for a production index. Even though relatives of unweighted 
quantities often resemble weighted indexes of the same scope, 
the differences in some years may be considerable. When 
fairly satisfactory quantity series and weights are available, 
theoretical difficulties may, nevertheless, arise from the 
inappropriateness of the units in which the quantities are 
reported. The units may be so broad or complex as to obscure 
significant differences of both a qualitative and quantitative 
character. This problem is inherent in the nature of all 
production measures for certain kinds of products (such as 
machinery or clothing). 

Comparison of arithmetic means of quantity relatives with 
fiXed weights and harmonic means with changing weights reveals 
that both are generally in close accord. Conclusive tests 
could seldom be made to determine the degree to which an NRP 
production index deviates from either of these means. The use 
of value weights may sometimes result in an inadequate index 
if they deviate significantly from proportionality to unit 
labor requirements. On the other hand, an NRP index with 
fixed-value weights (which mayor may not refer to the base 
yearl is not necessarily less accurate than one constructed 
with estimated labor-requirement weights, since the statistics 
used for the computation of the latter were usually crude. 

In conclusion it should be noted that, since the various 
statistical techniques employed in the construction of the NRP 
measures (such as splicing and interpolation) are designed to 
yield satisfactory indicators of year-to-year movements rather 
than absolute levels, many of the defects of the basic sta
tistics in absolute form are not characteristic ot the indexes. 

102wheD primary prOducta made ID other IDdustrlea caD be excluded trom the 
prOductioo atatlatlcs, tile reault la, ot cour8e, the a81118 88 It tbeN were DO suCh 
extraneous prl .. ry output. 



CHAPTER III 

SUMMARY OF FINDINGS 

CDVERABE Df THE HRP MAHUFACTURINB INDUSTRIES 

The 59 manufacturing industries (of which 35 wer~ combined 
into l3 groups of closely related industries) considered in 
this report employed over ~,500,00o wage earners in 1929, or 
about 5l percent of the total number of wage earners reported 
by the Census of Manufactures. In the same year the products 
of the 59 industries were valued at almost $~o,ooo,ooo,ooo, or 
about 56 percent of the total. 

All but 1 of the l6 Cefsus industry groups, Railroad Repair 
Shops, are represented in the NRP sample. This group, however, 
comprises adjuncts to steam- and electric-railroad systems 
engaged to a greater extent in servicing than in the fabrica
tion of new equipment; moreover, it accounted for only about 
~.5 percent of the-wage earners in manufacturing in 1929 and 
only about l.8 percent of the total value of products. The NRP 
industries accounted for more than half the wage earners in 
each of lO other Census groups and more than half the value of 
output in each of II (tables IX and X) •. For only one Census 
group (Machinery, not Including Transportation Equipment) does 
coverage in terms of wage-earner employment fall below one
quarter and in terms of value of products, below one-third. 

Throughout the period 19l9-36 the NRP sample consistently 
represented about 50 percent of the number of wage earners in 
all manufacturing as reported in the Census of Manufactures. 

The proportion, as estimated for the various census years, 
ranged between ~9 and 5~ percent. The changes in coverage are 
in part explained by changes in the proportions of different 
classes of goods produced. During years of sharply declining 
production the proportion of nondurable goods, for which sample 
coverage is higher, increases and the proportion of durable 
goods, for which sample coverage (particularly in the Machin
ery, not Including Transportation Equipment group) is lower, 
decreases. The net ~ffect of such shifts is the increase in 

60 



SUMMARY OF FINDINGS 

, •• 11 VIII.- AVIRASI NUMBBI O' WASI EARKIRI IMPLOtED 
IN MANU.ACTUIIN8 IHDUSTRIII POR WHICN HR. IHDBIIS 

HAVI BIEH CONSTRUCTED: Ilal 

III laP ....tact.Vll1l11 '1"'u"rl •• 

A. Allr"lcultaral IlIple._". 
I. Be.' 8uller 
I. Boo". and Shoea 
•• ..... and Otber Baker, Product. G __ 

e. al.oolt &lid Cracker. 
8. • ..... ,. Product.. Othe .. 'ban 

Bhoul t. aad CraoUl'a 
.,. CaDe_au,ar Retlll!.., 
8. CannA •• and Pr ••• r'V'ln' OrOQ" 
I. C.... ud preaer.ad '1'81 ". 

and VaQa".bl.e 
SO. C ...... aDd CuHd 'lab 
11. c..e." 
11. Cbe_Ical. 
11. CI., Product. IOt.ber 'hu PoUer, J 

aDd .01101., lletractorle. 
14. cUe Groa, 
11. a.ebl .. Coke. 
18. Bnrodu' Coke 1". CoDfeo\1OMJ', 
18. Cot.t.OII Good. 
18. 11.ctrl0 "-p. 
10. .er\111 .. ra 
21. 'loU' &ad Ot.bar Gr.la.-ll111 

Produc\. 
U.~1t.u ... 
28. Gl ... Group 
14. 'l1"'ow Gl ••• 
JUS. Pl.t.. Gl ••• 
••• Gl ... Coa".l ... n 
• .,. 're ... d IUld B10WD Ware 
ae. Ice Cra .. 
III. Jf'OD .... 8\eal Group 
110. Bl .. , PUrDaCee 
11. 8\eel Worb and Bol11n. M111. 
12. KIll" Good. Group 
18. H0II1.r. 

V.,I_ 

8.838.743 

4.52t.:ilB· 

41.MS 
'7,"915 

206,840 

sa. 871 

1"8.9"10 
18.912 

...... 
13.112 ...... 
as. 188 

83,338 

... -n.018 
ea,ec)! 

0I24.Q18 
8,"08 

20.928 

2".028 
198.8eQ 

•• 000 
12.100 

".000 
24.400 
22,899 

... -
81M.S"" 

129.5"2 

Indue'!',. or group huber and t.ltole 

... UndeN.'" ... OOt..rve ... ... Dlit. Clot.h ... Leat.her Group 
38. Sole Uld HarJle •• Leat.her ... Slde ad Upbolet.erl' Leat.her 

'0. Calfskin ... IUd Leat.her 
.a. Sbeep and "heellu"aUli Leat.ber ... Lu.ber aDd ~ '.bel' Produet.. Group .,. LoII,ln, C .. ,. ... S.valU. aDd Saw_Plane MUla , .. Manulact.ured. G •• ... Manut.ct.urad Ice , .. Mot.or Veblcle. , .. •• .,ap.per ud Periodlcal PrlDt.lDII 

IU&d PUblhblnll 
00. 1000terl'0WI Met.ala Group ... Pr1 •• I'I' S •• ltere aDd a.tlneries ... SecODder,. Slielt.or. and R.t1ner1 •• ... AI101'01'8, Rolllng H11la, ... 

POUlldri •• . .. Palnte aDd Varni.b •• ... Paper and PIlip Group .•. Paper ... PUlp ... Pet.rolea Ret1binQ ... Planing_Mill Producta 
80. aalon .,. Rubber Product.. Group ... Rubber 'ire. and Inner 'lub •• ... Gt.ber Robber Goode 
et. SiUr aDd RqrOD Goode ... Slaugbt.eriDg and Meat PackinQ ... 'obacco Product. Group •.. Cigers ... Cigarette • .•. Cheving and S.okln. 'obacoo 

and &butf 

'0. Woolen and WONt.ed Goode Group 

". Woolen Good. 

'a. Worsted Good. 
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WaQe 

41,48'7 
2S.See 
8.481 

12.800 
12.100 

'1,800 
10.300 

'.'100 
183.200 
266.900 

43.08& 
52.1et 

4.47,448 

129.eeo 

SO._ 
4.134 

'19,188 
2Q.211 

108,820 
2".'729 
eo. see 
90.13" 
89.108 

".000 
1M. 100 

130,"&'1' 
12B,"oe 

S".201) 
15 , QOD 

18,000 

80.099 
e8,sea 

the percentage of the total represented by the sample in years 
of low production. Another reason for the change in coverage 
is the decline in Shipbuilding (not included in the NRP sample), 
an industry which employed almost 400,000 wage earners in 1919 

but only about 60,000 in 1923 and subsequent years. 

COMBINED INDEIEB POR HRP SAMPLE 

The movements of the NRP indexes of production, employment, 
man-hours, output per wage earner, and output per man-hour may 
conveniently be summarized by means of combined measures for 
the NRP sample. Because of certain defects in the coverage of 
the NRP sample (particularly the insufficient representation of 
the capital-goods industries), such indexes are more likely to 
indicate the direction of the year-to-year percentage changes 
for all manufacturing than the correct magnitude of these 



62 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

Tabla IX.- PERCENT OF EACH CENSUS INDUSTRY GROUP ACCOUNTED FOR 
BY NRP INDUSTRIES: 1929 a 

Census industry group 

All groups 

Food and Kindred Products 
Textiles and Their Products 
Forest Products 
Paper and Allied Products 

Prin~ing, Publishing, and Allied Industries 
Chemicals and Allied Products 
Products of Petroleum and Coal 
Rubber Products 

Leather and Its Manufactures 
Stone, Clay, and Glass Products 
Iron and Steel and Their Products, 

not Including Machinery 
Nonferrous Metals and Their Products 

Machinery, not Including Transportation 
Equipment 

Transportation Equipment, Air, Land, 
and Water 

Railroad Repair Shops 
Miscellaneous Industries 

Wage 
earners 

51.1 

80.7 
53.3 
80.2 
54.9 

36.2 
55.1 
98.811 

100.0 

80.3 
58.6 

47.6 
36.3 

3.8 

76.7 
o 

27,.8 

Value of 
products 

56.3 

70.8 
43.1 
77.3 
63.7 

54.8 
46.3 
97.8 

100.0 

75.9 
55.5 

58.0 -
65.7 

3.9 

87.0 
o 

36.4 

~lectrlc Lamps (No. 19), whIch employed about 8.700 wage earners In 1929, Is 
exclUded sInce It Is classifiable In both the tenth and thIrteenth groups. 
bRepresents a slight overstatement since there Is duplication of a small numller of 
wage earners In Byproduct COke (NO. 16) and Manufactured Gas (No. 46). 

changes. An examination of the average rates of change in 
output per man-hour {which will be discussed later) shows 
distinct tendencies toward uniformity in direction of movement 
for the post-war period. Although for the years immediately 
following 1929 there are divergences, uniformity in the direc
tion of movement for the large majority of .industries is again 
exhibited if one considers the net change between 1929 and 
1935. These characteristics warrant the belief that the 
indexes for the sample represent correctly the general movement 
of productivity. Better coverage of manufacturing industries 
would probably not change the direction of the over-all in
dexes, although a more reliable approximation to the magnitude 
of the changes for manufacturing as a whole would result. 
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T •••• 1.- PERCENT DP WABE EARNERS AND VALUE DP PRODUCTS DP ALL 
MANUPACTURINB INDUSTRIES ACCOUNTED PDR BY NRP INDUSTRIES, 

. BY CENSUS INDUSTRY BRDUP: 1II29 a 

Wage earners Value 
of products 

Census industry group 
Census 
group 

NRP 
indus
tries 

Census NRP 
group indus

tries 

All groups r=1~0~0~.~0~~5~1~.~1~~1~0~0~.~0~~5~6~.~3~ 

Food and Kindred Products 8.5 
Textiles and Their Products 19.3 
Forest Products 9.9 
Paper and Allied Products 2.6 

Printing, Publishing, and Allied 
Industries 4.1 

Chemicals and Allied Products 3.2 
Products of Petroleum and Coal 1.7 
Rubber Products 1.7 

Leather and Its Manufactures 3.6 
Stone, Clay, and Glass Products 3.7 
Iron and Steel and Their 

Products, not Including 
Machinery 10.0 

Nonferrous Metals and Their 
Products 3.6 

Machinery, not Including 
Transportation Equipment 12.3 

Transportation Equipment, Air, 
Land, and Water 6.6 

Railroad Repair Shops 4.5 
Miscellaneous Industries 4.7 

asee table II, ttn. a. 
bsee table IX. ttn. b. 

6.9 17.1 
10.3 13.1 
7.9 5.1 
1.4 2.7 

1.5 4.5 
1.8 5.3 
1.6b 5.2 
1.7 1.6 

2.9 2.7 
2.2 2.2 

4.7 10.1 

1.3 5.1 

0.5 10.0 

5.1 8.6 
o 1.8 
1.3 4.9 

12.1 
5.7 
3.9 
1.7 

2.5 
2.5 
5.1 
1.6 

2.1 
1.2 

5.9 

2.6 

0.4 

7.5 
o 
1.8 

Two sets of measures were constructed for the sample by the 
use of tbe formulas presented in cbapter I: one is consistent 
witb a productivity index for tbe base-year production com
posite; tbe otber, with a productivity index for the changing 
production composite. These two sets will be discussed in 
turn. Only one production index, with man-hour weights, was 

computed for each set. 1 

lSlnce all the RRP production tndezes were not available tor each year. the two 
general .easures tor tbe sample were constructed fraB a changing number[of serle~ 

Continued] 
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Chla,l. la Prlda.tlvlty Ilr thl 1929 Prlda.tlaa Clmpalltl 

One of the outstanding features of the decade· of the twenties 
is the magnitude of the ,~ncrease in output per wage earner 
and per man-hour. As may be seen from table XI, the sample 
index for-the former rose 55 percent and that for the latter 
57 percent. In other words, with the unit labor requirements 
of 1919 approximately 55 percent more wage earners and 57 per
cent more man-hours would have been necessary to prod'uce the 
1929 composite of products. During the same period production~ 
increased about as fast as productivity, but it is noteworthy 
that both output per wage earner and per man-hour continued to 
rise even in years during which production declined (1921, 

1924, and 19271. Employment and man-hours remained below the 
1919 level throughout most of this period. 3 

Thus it is evident that a major characteristic of manufactur
ing industries during the 10 years prior to 1929 was the 
production of an increasing amount of goods with a relatively 
stable or even declining volume of employment (witness the 
years 1925-28 as compared with 1923 and 19201. The average 
hours worked per week changed little during the period under 
consideration. While there are variations between years, and 
naturally from industry to industry, the average hours worked 
per week ranged between 46 and 48 during the entire period and 
the indexes of employment and man-hours are similar until 1929. 

Between 1929 and 1932 production declined 47 percent, the 
number of wage earners 36 percent, and the number of man-hours 
48 percent. In other words, output per wage earner declined 
as the average hours worked dropped, but output per man-hour 

1 [Ccmttnued] . 
The index number for each year, however, is strictly comparable with that for 1929. 
wage-earner weights were useO in a few cases where man-hours serles were not avaIl
able. Because of the similarity of the 01strlbutlon of employment anO man-hours, 
however, an inOex with man-hour weights cannot 01ffer significantly fram one with 
wage-earner weights. 
2stanoaro InOexes ot proOuctlon which purport to measure the change In all 
manUfacturing show Increases of from 40 to 49 percent trom 1919 to 1929. It shoulO 
be noteO, however, that these measures of proOuctlon are not comparable with the 
production InOex presenteO in table XI. Besl0es 01fferences In purpose, methoOs of 
construction, anO composltion, the proOuctlon InOex In table XI Is computeO wlth 
changlng welghts whereas the other measures have elther flxeO (base-year) weights 
or an average of welghts for the base year anO each year In the InOex. Thus whlle 
the sample proOuctlon InOex wlth changlng welghts shows a rise of 57 percent 
between 1919 anO 1929, the InOex wlth base-year welghts (table XIII) shows a 
44-percent Increase, whlch Is slmllar to the rlse In the other InOexes of proOuc
tlon referreO to above. 
3EmPIOyment for all manufacturlng InOustries as report eO by the Census of Nanufac
t~es OeclineO about 2 percent while employment In the sample showeO an Increase of 
slightly less than 2 percent. The employment InOex for the sample anO for all 
manufacturing inOustries showeO similar year-to-year movements, anO both showeO 
relative stability on the whole. 
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T •••• 11.- COMBINED INDEXES OP PRODUCTION, EMPLOYMENT, 
MAN-HOURS, AND PRODUCTIVITY (WITH BASE-YEAR MAN-HOUR WEIBHTS) 

POR NRP MANUPACTURIKB INDUSTRIES: 1919-ISa 

(1929 = 100) 

Output per -
Year Productionb ElIIployment Han-hours Wage Man-hour 

earner 

1919 63.4 96.4 99.9 64.4 63.5 
1920 67.3 100.5 100.5 67.0 -67.0 
1921 54.3 76.6 75.9 66.9 71.5 
1922 70.4 91.7 91.5 76.6 76.9 
1923 61.7 100.7 100.7 61.1 61.1 

1924 77.4 94.6 92.1 61.6 64.0 
1925 66.1 96.2 - 97.5 67.7 66.3 
1926 90.2 96.6 96.7 91.3 91.4 
1927 68.5 95.S" 95.7 92.6 92.5 
1926 93.0 96.3 96.0 96.6 96.9 

1929 100.0 100.0 100.0 100.0 100.0 
1930 80.8 66.3 60.1 93.6 100.9 
1931 66.0 73.2 65'.2 92.9 104.3 
1932 53.4 64.4 51.8 62.9 103.1 

1933 62.1 72.6 57.7 65.5 107.6 
1934 67.1 64.0 60.5 79.9 110.9 
1935 77.9 86.9 65.7 69.6 116.6 
1936 69.3 90.9 73.3 96.2 121.6 

a ror IIIUl1 Industries data are lacking tor some ot the lears ot .the period 1919-36. 
Hence the Indez I)UIIlbers were constructed by chaining l1nks tor Identical Indus
tries. 
bEqulvalent to an Index whose component Indexes were weighted with changing 
man-hour weights. 

re~Ained fairly stable and even increased slightly. By 1936 
production had recovered to 89 percent of the 1929 level and 
employment to 91 percent, but the index of man~hours was still 
2' units belCM. Output per wage earner was only slightly belOW', 
1929, but output per man-hour had reached a point 22 percent 
above 1929. From table XII it may be seen that the average 
hours per week declined from ~8 in 1929 to 38 in 1932;' the 

"The reduction In the average hours worked per week between 1929 and 1933 does not 
necessarily renect a conscious attellPt to spread the work. The methods ot produc
tion In modem IndUstry (tor example. detailed division ot labor and Integration ot 
processes) are euch that WI th a sharp decl1ne In production the number of man-hours 
utilized may be expected to decline more than the number of workers employed. 
Certain Industrial processes require the empl01lllent of a minimum number of men to 
perform the necessary series ot operations (aside trom maintenance labor); when 
production drops so low that this mln1llalm rrumber cannot be employed tull-tlme. the 
malnte/l8.llce ot BD1 production at all necessl tates the emplo1lDent ot the work torce 
on a part-time basis. 
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average was further reduced to 36 in 193~, which no doubt 
reflects the influence of the NRA codes; although it rose 
thereafter, it was still only 39 in 1936. 

Tabl. XII.- AVERAGE HOURS WORKED PER WEEK IN NRP MANUPACTURING 
INDUSTRIES: 1920-3&a 

Year Number of hours Year Number of hours 

1920 48.2 1929 48.2 
1921 46.3 1930 44.5 
1922 48.2 1931 43.0 
1923 48.4 1932 38.3 

1924 46.8 1933: , 38.4 
1925 48.0 1934. 35.8 
1926 48.2 1935 36.6 
1927 48.3 1936 38.7 
1928 48 .• 1 

~he averages, computed w1th wage-earner welghts, are based on 49 BLS, NICB, and 
Census series tor 1933 and 1935, 44 tor 1934 and 1936. and 28 tor 1920-32. The 
averages tor 1933 and 1935 represent the entire NRP sample wIth the exceptIon ot 
Beet Sugar and Electric Lamps; the averages tor the other years were adJusted to 
the same level. 

Ch.a; •• la P.aductlylty fa. th. Ch.a,la, P.aductlaa Campa.lt. 

The use of the indexes discussed above for estimating future 
labor requirements involves the assumption that the 1929 

composition of production remained constant. What difference 
would it make in the indexes if we took into account the 
changes which actually occurred from year to year in the rela
tive importance of the products manufactured? In accordance 
with the methods outlined in chapter I, indexes of output per, 
wage earner and output per man-hour with changing weights were 
constructed in order to examine the possible effect of changing 
composition of production. 

As may be seen from a comparison of tables XI and XIII, 
output per man-hours for the fixed (1929) composite of produc
tion increased by a greater percentage between 1919 and 1929; 

it rose from 63 to 100, while the index for the changing 
composite rose from 69 to 100. This difference reflects the 
fact that, in general, production advanced at higher rates in 
industries registering the greater gains in productivity. In 

SAlthOUgh the discusslon Is restrlcted to the indexes or output per man-hour, the 
relations noted are also characteristIc at the indexes at output per wage earner. 
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other words, those industries which experienced a more rapid 
rise in prod~ction received relatively more weight in the 1929 

composite than in the 1919 composite; since it was these in
dustries which had the more rapid rise in output per Man-hour, 
the greater increases in output per Man-hour were weighted more 
heavily in the fixed-weight index with 1929 weights than in 
the changing-weight index with 1919 weights. Hence the index 
with 1929 weights shows a higber percentage increase in output 
per Man-hour from 1919 to 1929 than does the index with chang
ing weights. 

Despite the fluctuations in composition after 1929, the 
differences between the productivity measures for the fixed 
and changing'composites is not so great as might have been 
expected. Output per Man-hour for the fixed composite rose 
3 percent from 1929 to 1932; it rose 22 percent from 1929 

T •• II 1111._ COMBINED INDIXES OP PRODUCTION, EMPLOYMENT,· 
MAN-HOURI, AND PRODUCTIVITY (WITH CHANIINI MAN-HOUR WEIIHTS) 

POR NRP MANUPICTURINI INDUSTRIES: lI11-I&a 

(11Z1 = IDO) 

output per -
Year Productionb Employment Man-hours 

Man-hour Wage earner 

1919 69.0 9B.4 99.9 70.1 69.1 

1920 72.4 100.5 100.5 72.0 72.0 

1921 58.6 78.8 75.9 74.4 77.2 

1922 73.3 91.7 91.5 79.9 BO.l 

1923 83.4 100.7 100.7 B2.B B2.B 

1924 78.8 94.8 92.1 83.1 85.6 

1925 87.1 9B.2 97.5 B8.7 B9.3 

1926 90.7 9B.8 98.7 91.8 91.9 

1927 89.2 95.6 95.7 93.3 93.2 

1928 93.3 96.3 96.0 96.9 97.2 

1929 100.0 100.0 100.0 100.0 100.0 

1930 81.0 86.3 SO.l 93.9 101.1 

1931 69.3 73.2 65.2 94.7 106.3 

1932 55.S 64.4 51.S 86.6 107.7 

1933 65.5 72.6 57.7 90.2 113.5 

1934 68.7 84.0 60.5 81.8 113.6 

1935 80.4 86.9 65.7 92.5 122.4 

1936 90.8 90.9 73.3 99.9 123.9 

&see table II. ttn. a. 
bEQulvalent to an IndeK whose component IndeKes were weighted with base-year 
lII8Il-hOUl' we 19hts. 
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to 1936 •. The corresponding increases for the changing com
posite we.re 8 and 2~ percent, respectively. The difference 
between the two indexes for the period 1929-32 is due to the 
association, in general, ~fdeclining output per man-hour·in 
industries with the sharper declines in production. and in
creasing output per man-hour in industries with less severe 
reductions in output. While not true in every instance, the 
durable-goods industries not only suffered sharper declines in 
production between 1929 and 1932 but also were characterized by 
fairly stable or even declining output per man-hour. On the 
other hand, production in the nondurable-goods industries, in 
general, decreased less while output per man-hour rose. Since 
the indexes of output per man-hour for the latter industries 
were weighted more heavily in the production composite follow
ing 1929 than in 1929, the productivity measure with changing 
weights is higher than the index with fixed weights in 1932.8 

(See. figure 1.) 

Pigar. 1.- COMBINED INDEXES OP OUTPUT PER HAN-HOUR POR 
NRP MANUPACTURINB INDUSTRIES: 1119-1& 

(1929 = IDO) 
.INDEX NOS. 
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I I I" I I· I I I I I 

-'" 12 0 L.. 

FOR CHANGING PRODUCTION COMPOSITE--;: -f ./ 
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~FOR BASE-YEAR PRODUCTION COMPOSITE 

7 0 

V 
8 0 I I 1 l 

1919 21 23 

BASED ON TABLES XI MD •• 

1 I I 
2S 27 29 

1 I 1'" 
31 

WM - tumONAL USE.AIICtI PROJECT . .. ,. 
8rt 1s 1nterest1ng to note that the index ot product1v1ty tor the chang1ng 
compos1te, un11ke the 1ndex tor the tixed compos1te, r1ses In every Year, even 
between 1931 a.ncI Ul32. 
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Estimates of the man-hour requirements based on either index 
would not differ greatly after 1929. True, the index for the 
changing composite was 6 points lor about 5 percent) above the 
other in 1933, but by 1936 the difference was only 2 points 
lor less than 2 percent). 

AVERAII ANNUAL RATIS DP CHANII PDR INDIVIDUAL INDUSTRIES 

Useful as indexes for the entire sample may be, they never
theless conceal differences in the movements of the indexes for 
the individual industries or groups. Study of the differences 
between the individual parts of the total is necessary for an 
inquiry into the relationships between changes in productivity, 
in technology, and in economic factors; it also serves to 
facilitate estimates of future employment opportunities. An 
intensive study of these factors would require a detailed 
analysis of strategic classes of industries in their relation 
to the changing structure of the economy and their behavior 
under varying economic conditions. Such studies were outside 
the scope of this report, but a statistical analysis. of the 
movements of production, employment, and productivity of 
the individual industries constitutes a necessary preliminary 
step. The remainder of this chapter will be devoted to such 
an analysis. 

A careful examination of the character of the period under 
consideration and of the fluctuations in the individual series 
resulted in the adoption of the following technique of sum
marization: 

11) The period 1919-357 was first divided into two parts, 
1919-29 and 1929-35 •. This was done because the indexes 
for productivity, and of course for production, employ
ment, and man-hours as well, exhibit different character
istics before and after 1929. It is of special interest, 
moreover, to compare the rates of change in productivity 
for the recent prolonged depression with the previous 
period of rising production. 

(2) A geometric average annual rate of change was used to 
compare changes in production, labor, and productivity 
for the individual industries. ·The comparison of average 
rather than of total percentage changes was desirable 

7The lear 1938 was omltted trom tbe comparison slnce indexes tor some industrles 
were not avallable tor this lear. 
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bec~use some indexes were not availab~e for the earlier 
years of the period 1919-35. Also, t~e use of annual 
averages facilitates comparison of periods of different 
lengths. A geometriC rather than arithmetic average was 
selected because the for~er indicates the rate of growth 
not only per unit of' time but also from year to year. s 

Before the decision to use this mean was made it was 
necessary to determine whether the computed rate of 
change between the terminal years was characteristic of 
the actual movement throughout the period. This was 
found to be the case ,for the period 1919-29. In some 
~nstances there was some doubt as to whether the rates 
COmputed between the years 1919 and 1929 were character
istic of the entire decade. In these cases, however, the 
method used seemed as reliable as the use of a fitted 
'trend line. It was also necessary to determine for those 
industries for which indexes were not available for the 
earlier years whether the average rate of growth between 
1921, 1923, or 1925 and 1929 was typical of the entire 
period 1919-29. Analysis revealed that this was likely 
to be the case. Similar rates of change were computed 
for the period 1929-35 in order to facilitate comparisons 
with pre-1929 years. 

(3) Geometric average rates ot chang~were computed for 
production, employment, man-hours, output per wage earner, 
and output per man-hour for as many individual"industries 
and groups as possible. 'Hereafter', all references to 
annual average rates of change will signify a geometric 
average, of year-to-year changes.' These rates were then 
classified in frequency distributions. Employment 
in 1929 was selected as the criterion of the relative 
signifi~ance of the rates of change for the various 
industries. 

Frequency distributions for production, employment, 
man-hours, output per wage earner, and output per man
hour were constructed for ~9 industries or groups. 

~ore strIctly, the average IS a geometrIc mean or the year-to-year lInk relatIves 
ot the Index numbers mInus unIty. ThIs Is equIvalent to the nth root at the ratIO 
between the Index numbers tor the termInal years mInus unIty, whIch Is the torm 
used In the computatIon at the annual average rates at change. Thus, it the Index 
n\llllbers are CIn,O .... • 0.., the average rate at change IS 
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When indexes of output per man-hour were available for 
all components as well as groups, the rates for the 
components were used. In cases where output per man-hour 
data were available for the group alone or only .for some 
of the component industries, the group index was used. s 

A •• r ••• A ••••• R.'" .1 Ch •••• I •••••• 1I1I ••• 1III 

Productioft.- It was pointed out earlier that production for 
the sample as a whole increased considerably in the decade 
1919-29 and that it declined only in the years ·1921, 192~, 

and 1927. More striking, however, is the fact that for the 
period as a whole the average annual rates of change. were 
positive for ~2 of the ~9 industries, representing 93 percent 

T •••• XIV.- DISTRIBUTION OP 49 MANUPACTURING INDUSTRIES AND 
THEIR 1929 EMPLOYMENT ACCORDING TO AVERASE ANNUAL RATES 

OP CHANSE OP PRODUCTION, EMPLOYMENT, AND MAN-HOURS 
BETWEEN 1919 AND IllS 

Production Employment Man-hours 

Per- Per- Per-

Number centage Number centage Number cent age 
Average annual 

of distri- of distri- of distri-
rate of change 

indus- but ion indus- bution indus- but.ion 

tries ~f 1929 tri~s of 1929 tries of 1929 
employ- employ- employ-

ment ment ment 

Total 49 100.0 49 100.0 49 100.0 

OVer -10.0 0 0 1 0.1 1 0.1 
- 7.6 to -10.0 1 0.1 0 0 0 0 
-5.1to-7.5 0 0 2 1.2 3 1.8 

- 2.6 to - 5.0 0 0 8 4.1 6 3.2 
- 0.1 to - 2.5 6 6.6 12 33.7 14 30.6 

0 0 0 3 11.7 3 12.6 

+ 0.1 to + 2.5 12 28.6 13 23.1 13 26.4 
+ 2.6 to + 5.0 13 27.6 8 25.1 7 24.4 
+ 5.1 to + 7.5 8 19.8 1 0.1 1 0.1 
+ 7.6 to +10.0 " 1.6 0 0 0 0 
+10.1 to +12.5 3 13.4 0 0 0 0 
+12.6 to +15.0 0 0 0 0 0 0 
Over +15.0 2 2.3 1 0.9 1 0.8 

8Tbese trequency dIstrIbutIons cover tbe entIre sample wItb tbe exceptIon or 
Electrie laJIpS (NO. 19), tor wbleb the 1ndexes eould not be extended beyond 1931. 
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of the total employment in the sample in 1929 10 (table XIV). 
Although the annual rates are concentrated in the class +0.1 

to +7.5 percent, as many as 15 percent of the wage earners 
were engaged in industries having rates as high as +7.6 to 
+12.5 percent. Two industries, Rubber Tires and Inner Tubes 
and Rayo~ (the latter has. been developed only since the war), 
have unusual rates of more than 15 percent. In ~ut one in
dustry, Beehive Coke, did production show a significant decline 
110 perc.en,t per annum) . This industry, however, accounted for 
only 0.1 percent of 1929 employment in the NRP sample, and ~he 
decline reflects the trend toward the use of the more efficient 
byproduct ovens rather than the absolute decrease of coke 
production. Only seven industries, together accounting for 
less than 7 percent of the number of wage earners, had negative 
rates of change, and six of these are concentrated in the 
interval -0.1 to -2.5 percent. 

'late Earners.- The dist.ribution of the rates of change in 
employment during the period 1919-29 is unlike that of the 
changes in production. Of the 49 industries, 23. representing 
39 percent of the 1929 number of wage earners in the sample, 
showed negative rates of change; 20 of these were between 
-0.1 and -5.0. Three other industries, covering 12 percent of 
the wage earners, showed no net change in employment. In most 
of these instances production was increasing, and the relative· 
rise in output per wage earner was eve~ greater than the rise 
in production. It is also noteworthy that in each of the seven 
industries in which production declined the negative rate for 
employment was greater. Finally, in the industries where 
employment increased the rates were lower than for production 
(except in the Canned and Cured Fish industry). 

Nan-hours. - .As may be seen from table XIV, the dist'ribution 
of the rates of change in man-hours is similar to that for wage 
earners. This i~ to be expected in view of the stability of 
average weekly hours throughout the decade (table XII). 

Out~ut ~er Nan-hour.- The concurrence of productivity in
creases with increases in production is characteristic not only 
of the sample as a whole but also of most of the industries or 

lOrn subsequent references to employment as an 1ndlcator of the sIgnIfIcance of 
rates, the number of wage earners In 1929 Is ImplIed; the ImplIed total. moreover. 
Is the number. In the 49 IndustrIes and groups. For the sake of convenIence the 
IndustrIes and groups are·referred to sImply as IndustrIes In the rema1nder of 
the chapter. 
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groups. Only two industries, which account for less than 
8 percent of the 1929 wage-earner employment in the sample, 
showed declining output per man-hour for the decade 1919-29 
(table XV). Of the 47 industries with increasing output per 
man-hour, 11, representing 30 percent of the employment, were 
concentrated in the interval +0.1 to +2.5 percent; 20, repre
senting 26 percent of employment, in the interval +2.6 to 
+5.0 percent; and 14, representing 34 percent of employment, 
in the interval +5.1 to +10.0 percent. In two industries 
(Alloyers, Rolling Mills, and Foundries, and Cigarettes) output 
per man-hour increased at average annual rates of between 
+10.1 and +12.5 percent; together these two industries account 
for 2 percent of the 1929 number of wage earners in the 49 
industries. 

Output per raie Earner.- The distribution of rates of change 
in output per wage earner is similar to the one for output 
per man-hour, except for a heavier concentration of rates of 

T •• I. XV.- DISTRIBUTION OP 49 MANUPACTURIN& INDUSTRIES AND 
THEIR 1929 EMPLOYMENT ACCORDINB TO AVERABI ANNUAL RATIS 

OP CHANSE OP OUTPUT PER WASE EARNER AND OUTPUT 
PER MAN-HOUR BETWEEN 1118 AND 1929 

Output per wage earner Output per man-hour 

Average annual. Number Percentage Number Percentage 

rate of change of indus- distribution of indus- distribution 

tries of 1929 tries of 1929 
employment employment 

Total 49 100.0 49 100.0 

Over -10.0 0 0 0 0 
- 7.6 to -10.0 0 0 0 0 
- 5.1 to - 7.5 0 0 0 0 
- 2.6 to - 5.0 0 0 0 0 
- 0.1 to - 2.5 1 

!) 
0.3 2 7.7 

0 0 0 0 0 

+ 0.1 to + 2.5 13 3B.2 11 30.0 
+ 2.6 to + 5.0 20 34.6 20 26.0 
+ 5.1 to + 7.5 9 11.B 10 21.2 
+ 7.6 to +10.0 4 13.0 4 13.0 
+10.1 to +12.5 ~ .. 2.1 2 2.1 
+12.6 to +15.0 ,() 0 0 0 
Over +15.0 0 0 0 0 
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increase in the lower class intervals. in most of the indus
tries studied the indexes of output per man-hour during 1919-29 

are either close to or slightly higher than those for output 
per wage earner. 

Av.r.g. A •••• l R.I ••• 1 Ck •• g ••• 1 •••• lsas •• d 111& 

G~~~rGi Consid~rGtions in Productivity Kovc.~ftt Durint 
Production Declin£.- There is no uniform behavior of produc
tivity characteristic of all manufacturing industries under 
conditions of sharply fluctuating production. When the volume 
of production is declining there are factors affecting the 
change in productivity of labor in different directions. Each 
of these factors may affect different types of industries in 
varying degree, according to their organization and operating 
conditions. 11 There is little doubt, however, that depression 
stimulates efforts to reduce unit labor requirements, partic
ularly by speeding up operations and introducing technical and 
managerial improvements which require little capital outlay. 
Furthermore, declining production volume may encourage, in some 
industries, the shift of p~oduction to plants producing at 
a higher level of productivity. This shift can be deliberate, 
however, only where there is centralized ownership of several 
plants, and in some industries such shifts are no doubt also 
limited by restrictions imposed by transportation costs of raw 
materials or finished products. During periods of declining 
output productivity in some industries may decline despite 
efforts to decrease unit labor requirements, depending upon 
the needs for maintenance and overhead labor. The need for 
such labor will, of course, vary according to the nature of 
the industry, the production techniques, and the policy of 
management. Declines in productivity owing to these factors 

11Economists have long been Interested 1n the movement or productIv1ty durIng the 
busIness cycle. The analysIs has usually been concerned wIth the effIcIency of 
the IndIvIdual workers or groups of workers rather than w1th 'labor prOductivIty.
One frequently encountered lIne of reasonIng holds that the effIciency of the 
employed wage earners Increases partIcularly durIng perIods of depressIon ow1ng to 
(1) ~he effect of the pressure of a surplus labor supply and (2) the fact that In 
the Interest of cuttIng unIt costs the least efricient workers are dIsmIssed fI~st. 
WhIle the fIrst reason, whIch cannot be tested wIth the avaIlable data, seems 
plausIble, the second Is subject to consIderable qualIfIcatIon. The belief that 
In years of depressIon the least effICIent workers are the rirst to be laId off 
rests on the seemIngly crude assumpt10n that all employers have a uniform lay-off 
polley whIch Is based solely on the cr1terion of efficIency, and that there are 
no restraints to the executIon of thIs polley. (For some other selectIve factors 
In lay-off, see, for 1nstance, WPA NatIonal Research project reports publIshed In 
the serIes -StudIes of the Effects or IndustrIal Change on Labor Markets' and 
'Philadelph1a Labor Market StUdies.') Moreover, declInes In employment often occur 
as a result of complete shut-downs of plants, In whIch event both the eff1clent 
and IneffIc1ent workers are dIsmissed, whIle other plants, sttll In operat1on, 
may contInue to employ ,relatIvelY less eff1c1ent personnel. 
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are particularly marked in industries which have a relatively 
high proportion, of overhead and maintenance labor and which 
experience exceptionally sharp declines in output. These 
two conditions are frequently met in industries producing 
durable goods. 

Vhatever the immediate effects on man-hour productivity 
during depression may be, the 'fact is that when production 
recovers, output per man-hour in manr industries tends to 
increase because plant capacity is utilized more efficiently 
than during the depression. This may, however, be partially 
offset by resumed operation in less efficient plants. Efforts 
at reducing unit costs and unit labor requirements during 
depression frequently result in increasing economies in the 
utilization ~f labor when production rises. 

Productivity. 1929-35'- The outstanding characteristic of 
the period 1929-35 as a whole is the increase in man-hour 
productivity in the face of a general decline in production 

T •••• IYI.- DISTRIBUTION DP 49 MANUPACTURINB INDUSTRIES AND 
THEIR 19Z5 EMPLOYMENT ACCORDINB TO AYERABE ANNUAL RATES 

OP CHANBE OP OUTPUT PER WAGE EARNER AND OUTPUT 
PER MAN-HOUR BETWEEN 19Z5 AND 19!5 

OUtput per wage earner output per man-hour 

Average annual Number Percentage Number Percentage 
rate of change of indus- distribution of indus- distribution 

tries of 1929 tries of 1929 
employment employment 

Total 49 100.0 49 100.0 

Over -10.0 1 0.1 0 0 
- 7.6 to -10.0 0 0 0 0 

- 5.1 to - 7.5 6 13.8 1 0.1 

- 2.6 to - 5.0 9 18.9 2 1.6 
- 0.1 to - 2.5 1" 39.1 " 6.2 

0 0 0 0 0 

+ 0.1 to + 2.5 1" 23.5 10 36.2 
+ 2.6 to + 5.0 3 2.3 18 32.7 
+ 5.1 to + 7.5 1 1." 9 17.7 

+ 7.6 to +10.0 1 0.9 3 3.2 
+10.1 to +12.5 0 0 1 1.4 

+12.6 to +15.0 0 0 1 0.9 
Over +15.0 0 0 0 0 
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frem 1929 to. 1932 and the centinued rise in man-heur productiv
ity with the recevery ef preductien after 1932. In table XVI 
it may be seen that the rates ef change in eutput per man-heur 
between 1929 and 1935 increased fer 42 of the ~9 industries; 
these ~2 acceunted fer 92 percent ef the wage earners in the 
~9 industries. In sharp centrast. eutput per wage earner 
declined in mest of the industries; enly 19 industries. rep
resenting abeut 28 percent ef the wage earners. have higher 
wage-earner preductivity in 1935 than in 1929. and 1~ ef these 
are cencentrated in the interval +0..1 to. +2.5 percent. 

The rates ef increase in man-heur productivity are in general 
lewer fer this ~eried than fer the preceding decade; the cen
centratien in the lower intervals is denser and the dispersien 
generally greater. Nevertheless. in 23 instances. representing 
53 percent ef empleyment. the rate ef increase is higher 
fer 1929-35 than fer 1919-29 (table XVIII. With few exceptiens 
these 23 industries had attained higher preductien levels by 
1935. relative to. 1929. than had the 22 ethers which had lower 

Talll, XVII. - CLASSI PI CATION OP 49 NRP MAHUPACTURINa INDUSTRIES 
BY RELATIONSHIP OP AVERAaE ANNUAL RATES OP CHANaE 

DURING THE PERIODS 1915-29 AND 1929-35 8 

Baall.r \hllD durlDII 1819-28 
(22 lDdust.rl.s havin, 45 • ., percent 

ot 'ot.al _.ple •• ploPODt, 

1. AQrlcultural I.plU811t.o. d 

8. Beet SuQar 
11. CeaeDt. 
12. Cheal cal. 
1S. Cl Q Product. (e»,ber !'haD. 

Po"el',., IUld ROIIclQ 
Refrae'orles4 

15. Beebive Coked 
18. B¥product Coked 
20. 'erUll .ers 
21. 'lour u.d O\her OraiD-II1l1 

Product. 
22. l'ul"Dl tur. 
29. 11'011 u.d Stoeel Oroup 
"'1. Ild Leather 
48. Notoor Vehlcles 
"'&. Ifewapap'!r and P.rlodlcal 

PrlDUDQ and PUblhhlD' 
51. Pr1aar,. Slaeltoel'. u.d 

Ret1nerle.O 

53. lU07e ... , Rollln, KUla, u.d 
rOUD.drie.4 

58. Paper 
57. Pulp 
sa. Pe'roleua RefiniD, 
S8. PlanlnQ-IIlll Product. II 
85. 8laullbterlall Uld M.a' paelr.iDll 
88. Clllarett.ea 

IQual to t.hat. durin. 1918-29b 

'f. 1IIdu_, .. 18& haviDlI 1.4 p.rcebt 
or tot;al supl. ellplo~Dt) 

'I. Cane-Suea .. b£lDiD, 
38. Bole and Harne •• Leat.her 
40. Calfskin 
5 .... Palbt. IUld VarDiahes 

Br.at.el" "ban dur!nll 1919-29 
(2S ladue",.,1.. haV!bll 52.8 percent. 

of 'Lot a!. sa.ple e.plo~nt.' 

S. Boots and Shoes 
4. Bread and Other Baker, Product.s 

Oroupe 
9. Cumed and Presel"V'ed rru1 tiS ud 

V.Qetable. 
10. CaDJIed and C\lred ,isb 
1'1. Coafeetlane .. ,.' 
lB. CottOD Ooods 
23. Gla •• Group 
28. Ice Cre_ 
32. bit Goode Group 
39. Side and Upholst..r,. Leather 
42. Sbeep aDd Mlsc:ellu,eoua Leathe .. 
44. LoQQiD, cup. 
45. Sa",,11h and Saw-plane "11150 

46. Hanuhctured Gu 
47. Kanufactoured lee 
9. Secobda .. ,. Sael'e". and 

RenDerie. 
eo. Ra»02la 
e2. Rubber Yil'es and lbner 'l'ubes a 

es. Otber Rubber Goods IS. I 
64. Silk ud RQQ.II Goods 
87. Cliars 
80. Chewlbi and SIloklbQ 'obacco and 

Snuff 
70. WOOleD and Worsted Good. Group 

.... ed (ill lI.atrlc •• arasee rOJ' ID4I.I4ual IndUtItI'J .arl". ~ aoYeMDta n:clu.4aa uca,t aa 1ltC!.lcete4. 
bwtten 4UtaNDc .. tlitwlUl Nta. ot'1ru:Nau .. N ot. _Ituda Dt O.B ,ucant OJ' 1 •• 5, U. .... trlc rat •• ware CClUlclflrecl e9&&1. 
Claltl81 period I. 18Il0-8l. 
41te .. raal or 41NCUOII or Nta or cIIaIIp. 

'Initial ,arlo4 Ie 182&-11. 
t'llltt.l »11'104 Ie lS2&-a. 
IndUal perlOCl .e l821 .... 
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rates of change in man-hour productivity for the later period. 
The industries with annual rates of increasing output per 
man-hour above 10 percent - Rubber Tires and Inner Tubes and 
Rayon - account for 2 percent of the 1929 wage-earner employ
ment in t.he sample. Twelve industries, representing 21 percent 
of employment, are found in the interval +5.1 to +10.0 percent; 
18, representing 33 percent of employment, in the interval 
+2.6 to +5.0 percept; and 10, representing 36 percent, in the 
interval +0.1 to +2.5 percent. 

These advances in man-hour productivity beyond the 1929 level 
were registered before the output of most industries had 
regained the 1929 level. Between 1929 and 1935, 35 industries, 
representing 78 percent of employment, had negative average 
annnal rates of change in production (table XVIII). Further
more, 36 industries, representing 79 percent ~f employment, 

T •• I. XYIII.- DISTRIBUTION OP 49 MANUPACTURINI INDUSTRIES AND 
THEIR 1929 EMPLOYMENT ACCORDINB TO AYERAIE ANNUAL RATES 

DP CHANIE DP PRODUCTION, EMPLOYMENT, AND MAN-HOURS 
BETWEEN 1929 AND 19!5 

Production Employment Man-hours 

Per- Per- Per-

Number 
centage 

Number 
centage 

Number 
centage 

Average annual distri- distri-· distri-
rate of change of bution of but ion of bution 

indus- of 1929 indus- of 1929 indus- of 1929 
tries employ- tries employ- tries employ-

ment ment ment 

Total 49 100.0 49 100.0 49 100.0 

Over -10.0 7 12.4 2 2.1 9 18.2 
- 7.6 to -10.0 3 9.4 6 14.2 8 18.3 
- ~.1 to - 7.5 6 13.6 5 8.7 13 31.2 
- 2.6 to - 5.0 8 26.9 5 4.3 14 26.2 
- 0.1 to - 2.5 11 15.7 18 50.0 3 4.9 

0 0 0 1 2.3 1 0.9 

+ 0.1 to + 2.5 11 18.6 9 15.2 1 0.3 
+ 2.6 to + ~.O 2 2.5 3 3.2 0 0 
+ 5.1 to + 7.5 0 0 0 0 0 0 
+ 7.6 to +10.0 0 0 0 0 0 0 
+10.1 to +12.5 0 0 0 0 0 0 
+12.6 to +15.0 1 0.9 0 0 0 0 
Over +15.0 0 0 0 0 0 0 
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engaged a smaller force of wage ea.rners in 1935 tha.n in 1929 
while 1 used a simila~ force. Of the '9 industries, all 
but 2, accounting for 1 percent of the sample employment, 
utilized fewer man-hours in 1935 than in "1929. The reduction 
in man-hours was more severe than the reduction in employment. 
Industries accounting for 29 percent of the 1929 employment 
in the sample showed annual rates of decrea.se in the number 
of wage earners ranging above -2.5 perc~nt; 94 percent of the 
1929 wage earners are included in the same range for ma.n-hours. 

Productivity, 1929-33 .• Since the years 1929-35 are charac
terized by sharp fluctuations in production, it is of interest 
to examine the movements of productivity firs~ during the 
period of decline, between 1929 and 1933,12 and then during the 
period of recovery, between 1933 and 1935. The decline in 
production after 1929 persisted in most industries until 1932. 
This decline was usually accompanied by a decline in output 
per man-hour in the years immediately after 1929. Between 1929 
and 1930 man-hour productivity decreased in 15 industries, 
which employed half the total wage earners in the sample of 
49 industries in 1929; the decrease was less than 7 percent in 
all but one instance. Although by 1931 man-hour productivity 
had risen above the 1929 level in many of these industries, new 
declines were registered in others. Between 1929 and 1931 
industries which employed almost half the wage earners in 1929 
suffe'red a decline in output per man-hour. The same is true 
for the interval 1929-32. These later declines, moreover, 
were more severe than those of 1929-30. In 1933, when produc
tion began to rise, output per man-hour was below the 1929 
level in onlYliine industries, which employed 1, percent of the 
wage earners in the sample; two industries, which accounted for 
12 percent of 1929 employment, showed the same output per 
man-hour in 1933 and in 1929 (table XlX). In the remaining 
3.8 industries, however, output per man-hour was higher in 1933 
than in 1929. In 2q of these, which employed 57 percent of 
the wage earners, the average,annual rate of increase between 
1929 and 1933 was from'+0.1 to +5.0 percent; in 11, represent
ing 1, percent of the employment, the rate of increase was 
between 5 and 10 percent; and in the remaining 3 industries 
it was over 10 percent. 

12The more approprIate perIod 1929-32 was not selected tor thIs purpose because 
Indexes were not available tor some ot the 49 InClus~rIes In 1932. 
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T •• I. XIX.- DISTRIBUTION O. 41 MANU.ACTURINB INDUSTRIES AND 
THIIR 1121 EMPLOYMENT ACCoRDINB TO AVERABI ANNUAL RATES 

O. CHANSI D. OUTPUT PER WASE IARNER AND OUTPUT 
PlR MAN-HOUR BETWEEN 1121 AND 11II 

Output per wage earner Output per man-hour 

Average annual Number Percentage Number Percentage 

rate of change of indus- distribution of indus- distribution 

tries of 1929 tries of 1929 
employment employment 

Total 49 100.0 49 100.0 

Over -10.0 4 12.0 2 1.0 
- 7.6 to -10.0 2 4.7 0 0 
- 5.1 to - 7.5 6 16.0 1 0.4 
- 2.6 to - 5.0 9 23.8 1 1.8 
- 0.1 to - 2.5 10 15.9 5 10.5 

0 2 4.7 2 12.0 

+ 0.1 to + 2.5 11 19.5 10 37.1 
+ 2.6 to + 5.0 4 2.5 14 19.8 
+ 5.1 to + 7.5 0 0 6 5.0 
+ 7.6 to +10.0 0 0 5 8.6 
+10.1 to +12.5 0 0 1 1.5 
+12.6 to +15.0 1 0.9 1 1.4 
Over +15.0 0 0 1 0.9 

The rise in output per man-hour may be overstated by some of 
the NRP indexes. In many consumers -goods industries there was 
probably a shift toward the manufacture of lower grade and. 
cheaper products requiring less labor per unit. Though an 
attempt was made, through the use of a productivity formula 
for a fixed production composite, to exclude the effect of 
changes in the composition of production, this could not often 
be accomplished becA.use of the lack of the necessary data. 
An upward bias in the indexes of output per man-hour for eight 
industries may also result from the assumption that full-time 
and actual average weekly hours were the same iu 1929. 13 

Though the effect of this bias may well be to exaggerate 
the rates of increase in industries with rising output per 
man-hour, it probably does not result in the transfer of 
industries with declining output per man-bour into class 
intervals of_increasing productivity. 

13&ee IA43118ted l1li4 Ulla43118ted Prevailing-Actual Hours Series' In cllapter II. 
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With the sharp drop in average weekly hours between 1929 and 
1933, output per wage earner, of course, declined more rapidly 
than output per man-hour. The former declined in 31 industries 
which employed 72 percent 'of the wage earners in the sample 
in 1929. Of these 31 industries, 8, accounting for 21 percent 
of 1929 employment, showed average annual rates of decrease of 
from 5.1 to 10.0 percent; ~ others, which employed 12 percent 
of the wage earners in 1929, had rates of decrease greater than 
10 percent. 

Productivity. 1933-35'- With the increase in the volume of 
production between 1933 and 1935, output per man-hour rose in 
37 industries and groups, which together accounted for 85 per
cent of the wage earners in the sample in 1929. The average 
annual rates of increase, moreover, were greater than in the 
period 1919-29; in 22 instances, accounting for 65 percent 
of 1929 employment, the rates were from 2.6 to 7.5 percent. 

T.hl. XX.- DISTRIBUTION OF 49 MANUFACTURINS INDUSTRIES AND 
THEIR 1929 EMPLOYMENT ACCORD INS TO AYERASE ANNUAL RATES 

OP CHANSE OP OUTPUT PER WASE EARNER AND OUTPUT 
PER MAN-HOUR BETWEEN 1933 AND 1935 

output per wage earner Output per man-hour 

Average annual 
Number Percentage Number Percental!e 

rate of change distribution of indus- distribution of indus-
tries of 1929 tries of 1929 

employment employment 

Total 49 100.0 49 100.0 

Over -10.0 0 0 0 0 
- 7.6 tO/_-10.0 2 3.0 1 0.1 
- 5.1 to - 7.5 2 0.9 2 3.5 
- 2.6 to - 5.0 '. 6 12.8 2 1.8 .. 
- 0.1 to - 2.5 8 17.1 7 9.5 

0 0 0 0 0 

+ 0.1 to + 2.5 12 21.3 4 5.1 
+ 2.6 to + 5.0 6 6.5 10 31.0 
+ 5.1 to + 7.5 4 14.7 12 34.2 
+ 7.6 to +10.0 6 16.0 5 4.2 
+10.1 to +12.5 0 0 3 4.9 
+12.6 to +15.0 2 4.6 0 0 
Over +15.0 1 0.9 3 5.7 
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A decrease. in ,output per man-hour was recorded for only 12 in
dustries, accounting for but 15 percent of the wage earners 
in ,1929. ISee table XX.) 

.Output per wage earner rose in this interval in 31 industries 
which employed 66 percent of the wage earners in 1929. There 
were more cases of declining output per wage earner than 
declining output per man-hour between 1933 and 1935. Wage
earner productivity decreased in 18 industries which accounted 
for 34 percent of 1929 employment in the sample·. 

c ......... . 

Output per man-hour rose considerably and almost ,without 
exception in the period of increasing production" 1919-29. 

Even in the years of declining production which followed, 
the movement of man-hour productivity persisted upward in 
industries employing about half the wage earners. When pro
duction increased in 1933, output per man-hour rose also, 
and at a more rapid rate than in the immediately preceding 
years. By 1935 output per man-hour was above the 1929 level in 
industries or groups accounting for 92 percent of employment, 
even though production was generally below the 1929 level. 
Furthermore, in those instances where production was higher 
in 1935. the rate of increase in productivity was generally 
higher for 1929-35 than for 1919-29. In view of 'these facts 
it may be expected that even if production does not rise beyond 
the 1935 level output.per man-hour will exceed the 1935 level, 
and that if production surpasses the 1929 level and continues 
upward, output per man-hour will probably advance at a rate 
comparable at least to that for the period 1929-35· 

Reemployment prospects, however, have to be considered in 
terms of men rather than man-hours. In these terms it should 
be noted that because of the large reduction in the average 
hours worked per week between 1929 and 1935 the output per 
wage earner in most of the industries declined in spite of 
the fact that the output per man-hour rose. With the upturn of 
production after 1932, however, the output per wage earner for 
the sample as a whole began to rise again'and it appears that 
the re~ttainment of 1929 production is likely to find the 
output per wage earner back again at or beyond the 1929 level. 
If this statement based on the NRP sampie is generalized, 
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the same may be said for all manufacturing provided that 
the average number of hours worked per week remains as it 
w~s in 1936 and that the composition of production does not 
change significantly. 

The probability for the future seems to be that there will be 
less rather than more employment in manufacturing industries. 
Should manufacturing industries reach and sustain the 1929 
level of output within the next few years, the average number 
of wage earners required will not far exceed, if at all, 
the average number employed in 1929, despite the 2o-percent 
reduction in the average number of hours worke~ per week that 
occurred between 1929 and 1936. In the longer run, since 
output per man-hour seems certain to increase further, manu
facturing employment will probably be below that of 1929. 
Only a great increase in production or a marked decline in 
hours worked per week could bring manufacturing employment to 
levels appreciably higher than 1929. It is well to recall, 
however, that even the so-percent increase in output between 
1919 and 1929 left the average number of wage earners in 
manufacturing almost stationary. 



SUMMARY CHARTS FOR INDIVIDUAL INDUSTRIES AND GROUPS 

The 72 charts which follow present the summary indexes 
for production, employment, man-hours, and productivity for the 
59 manufacturing industries and the 13 industry groups into 
which 35 of the industries were combined. 

The indexes shown on the charts may be found in tables which 
appear at the conclusion of the discussion of the corresponding 
industries and groups in Part Two. The charts and tables bear 
similar numbers. All indexes have the base 1929. 
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Figar. 4.- SUMMARY INDEXES POR THE BREAD AND OTHER 
BAKERY PRODUCTS INDUSTRY SRUUP: 1823-38 
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'.g.r. 5.- SUMMARY INDEXES rOR THI BISCUIT AHO CRACKERS 
INDUSTRY: 1823-31 

INDEX NOS. 

40 I 

I-

f-

l-

I-

60 

f-

f-

f-

120 

t-

100 

-

-

60 

-

40 I 

(1128 • 100) 

I I I I I I 

OUTPUT PER WAGE EARNER / 

~ ....... ~ 

V V" 

PRODUCTION • 
V 1\ 1/ r V-

~ -
~ EMPLOYMENT 

" I" -v--"--
I I I i I I 

INDEX NOS. 

I 

-" 

I-- _ 

-

-

-

"""'-

"" -

-

-

.., ..... 

-

-

1 

120 

I 
z 

00 Q 
I
U 
:::> 
8 

8°lf 

60 

1923 25 27 29 31 33 35 

WM - NATIONAL RESEARCH PROJECT 
5-5 
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INDEX Nos. 
180 

1-1 

160 

X 
Zl40 

f-

~ .1-

a: 120 

It 
~IOO 

~ 
~ 80 a 

60 

120 

~IOO 
U 
:> 
880 
a: 
0.. 

60 

140 

40 

r-

f-

f-

r--

r--

~ 

~ 

-

-
-
-

-

-
-
-
-I 

(I azl • IDD) 

1 1 1 1 1 1 1 1 

~ 
OUTPUT PER MAN-HOUR 

~"'"""~ r 
, 

.... ~ 
~ ~ -

f"" 
OUTPUT PER WAGE EARNER 

./ ~ ~ ~ ,/ ... .# ... 
~ ~ -

....... 

/ " 
PRODUCTION 

/ '-
/~ " V 

"" / --./ 
...... 

../ ~ ,....... 
~ EMPLOYMENT 

...... 

" ,,-.-
~ "- IV 

.-lIT '\ ~ 
~ ~N-HOURS 

IV ~ 
1 1 1 1 1 J I I 

INDEX NOS 

~-
/-
I -

-

I-I 
I 

/- -; 
-

I 
-

-

-

"'--
I 

-
I 

-
I 

-

\-
• -

-

\-
~-

a: 
60~ 

a: 
40~ 

IIJ 
20 C) 

~ 
00 a: 

~ 

80 !5 
0.. 

60 !5 o 

40 

20 

40 

1919 21 23 25 27 29 31 33 35 

WPA - NATIONAL RESEARCH PROJECT 
S-40 



Pigur. 41.- SUMMARY INDEXES POR THE KID LEATHER 
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r-

:-

>-

-

-

-

-

-

-

r-

f--

f--

r-

f--

r-

f--
I 

OUTPUT PER MAN -H~ ~ ~ -
~ " ~ 

~ OUTPUT PER WAG~RNER 

,;- ....... 

~ ----
4V 

PRODUCTION 

~ ,..... r r 
""~ \ V V" V 

4~ 

\ EMPLOYMENT 
A-

\ I/~ 1/ """"" ~ \ ~ ~ 

4~ V V 

\ MAN-HOURS .. 
\ I/~ .JI'" ~ \ I~ 

,..... 

" V IV 
I I I I I 1 l 

~ .-. , 
-

-

-

-~ -

-

-

~ ~-
-

-

-

V 
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-

-

-
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'Igar. 42.· S~RY INDEXES PDR THE SHEEP AND "ISCELLANEDUS 
LEATHER INDUSTRY: lSI!·!. 

(1829 • 100) 

INDEX NOS. 
60 I I I I 

INDEX NOS. 
I I j I 

0: 

540 
X 
I 

Z 
< 20 
~ 
0: 

~ 00 
~ 
::> 
Q. 
I- 80 
::> o 

60 

20 

z 
Q 00 
l-
V 
::> 
o 
~ 80 
Q. 
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0: 

60 

20 

5 00 
X 
I 

Z 
< 80 
~ 

60 

~ 

r-

r-

~ 

r-

-

-

-

-

-

-
. 

-

-

-

~-
~ -

J -

OUTPUT PER!!"AN ';'HOU~ / -

- -" - I 

", - -
./ " I 

"' V OUTPUT PER WAGE EARNER / ~ -

V """"'" "'-
, I -- -

~ 

V 
/ ~ PRODUCTION -

"""""'~ ~ 

I " V- \--J -
~ 

-
-.... 

"""-.' -
I 
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\ V " ~ V' V V ~ ~-
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\ If '" ~ V" ~ -
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I I . 
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Flgar. 4!.- SUMMARY INDEXES FOR THE LUMBER AND TIMBER PRODUCTS 
INDUSTRY SROUP: 1919-!1 

(1928 = 100) 

INDEX NOS. 
0::140 

~ 
I I I I 

INDEX NOS. 
I· I I I I 

~120 
« 
~ 

ffi 100 
Il. 
I
:::> 80 
~ 
:::> 
o 

(/) 
0:: 

120 

100 

40 

20 

120 

100 

5 80 
::I: 
I 
Z 60 « 
::E 

40 

20 

I-

I-

f-

f-

~ 

f-

f-

f-

f-

f-

I-

I-

l-

-

-

-
I 

OUTPUT PER MAN - HOUR/ ,~ ,/ 
~ I\, '--" 

OUTPUT PER WAGE EARNER 

i~ 
~ ~ I\~ ~..,.- ~~ 

~ .. ".. 

... ~ '" ~ / 
........ 
~ ~ 

-'xRODUCTION 

~ I ~ ~OYMENT , ./ 
\ V -- 1\ V 
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I '" , V 

""'" ~ ~ 
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... 
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\ MAN-HOURS 

\ ~ 
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-

-

-
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.-
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20~ 
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001&.1 
~ 
~ 
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I 00 
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40 

20 
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P ••• r. 44.- SUMMARY IWDEIES POR LOBBIWB CAMPS: 1919-IB 

(1929 = IDO) 

INDEX NOS. I~EX NOS 

r-' 
f-

f-

-
-

-

-
120 

-
100 

-
80 

-
60 

f-
40 

f-

20 
f-

120 
f-

100 
-

-

-
40 

20 
-I 

I I I I I I I I ~-
I I 

/ ~ ~ -OUTPUT PER MAN-HOUR 

~ ,--- ~ 

~ 
-

.... 
-

a:: 
~ a:: 

I 20~ 
OUTPUT PER W/IGE EARNER -

~ ,,- I 

~ \ ...... -....~ ~ 

""" ~ 
.... ..... 

w 

OO~ 

80 
-

-....... 
/ r--""" -- .-

\PRODUCTION i"'- ~ -

,,. 
\ 

I 40 

I"- L ............ 

" " -
. 

MAN-HOURS 

~ -~ ""'" \ I 

I 1 I I I 
1919 21 23 2~ 21 

~-, 
./ 
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-
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20 
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-

40 

\ --- -
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INDEX NOS. 

~140 
r-' £ 

ZI20 
~ f-

1r100 
~ 

f-

~ 80 

a f-

f-

I--

120 

f-

100 

f-

f-

f-

I--

f-

I--

r-

f-

r-
1---. 

f-, 

Pilar. 45.- SUMMARY INDEXES POR SAWMILLS AND 
SAW-PLANE MILLS: 191B-U 

(1928 = 100) 

, , , , I I I , 

~ 
1\ OUTPUT PER MAN-HOUR / r\...., V 

~ \-- - --~ 

OUTPUT PER WAGE EARNER - ~ I~ ~~ ~ " ~ .... _ "V' 

~ ~ 

1'\ V ""~ 1\ PRODUCTION 

\ 
I' ~ ~ "' 

,~ ./ 
'\ If r-

~ ~ 
\EMPLOYMENT 

/ "" , V ~ 
"" .J 

r\ II - \ 
~ 

, 
1 
\ MAN-HOURS 

~ 

~ 
~ , , , , , I I 

INDEX NOS 

'-L 
-

-

-

v-
-

-

-

I 

ffi z 

~ 
OO~ 

80~ 
Ir 
~ 

60 .... 

~ 

a 
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-
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'1, ••• 48.- SUMMARY INDEXES 'DR THI MANU'ACTURED BAS 
INDUSTRY: IBIB-15 

(lUI -100) 

INDEX NOS. 
140 

1 1 1 1 1 

INDEX NOS. 

1 1 1 1 1 
Ir 
::> o 
fl20 
z 
~ 
~ 
1r '00 
ILl 
Q. 
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Q. 
I
::> o 

60 

120 

z 
2,00 
t; 
::> 
o 
~ 80 
Q. 

60 

120 

100 
If) 

Ir 
::> 

~ 80 
I 
Z 
~ 

~ 60 

40 

~ 

~ 

r-

~ 

'-

-

-

-

-

-

I-

~ 

I-
1 

OUTPUT PER MAN-HOU~ 

/ ~ 
~ 

~ 

OUTPUT PER WAGE EARNV 
/ '" -----

V 
PRODUCTION . ...... 

r V ~ 
~ ~ 

iJI""" """ EMPLOYMENT -/ """""'" "'-

" V ~ 
MAN-HOURS .. .... 

~ y ~ " 
1 I I I I I 

~ 
~ 

~ 

"-

" "- --

"'-

" -. 
I I I 

-

-

-

-

-

-

-

-

-

-

-

-

-

1 

1 

1 

I 
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Q. 
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'1IRr. 47.- SUMMARY INDEXES 'DR THE MANU'ACTURED ICI 
INDUSTRY: IB19-15 

(1829 ·100) 

INDEX NOS. 
160 I I I I ' I 

INDEX NOS. 

I I I I I 
a: 
6140 
r 
I z 
~120 

a: 
~IOO 
~ 

2 
~ 80 
::> o 

60 

100 

z o 
i= 80 
u 
::> a 
~ 60 
Q. 

40 

100 

1Q 80 

~ 
I 

Z « 60 
~ 

40 

-

-

I--

I--

I--

f--

I--

f--

f--

f--

I--

f--

I--

f--

f--
I 

OUTPUT PER MAN-HOUR 

./ \. / 

/ 
V '\ V 

~ 
J -/ {>UTPUT PER WAGE 

V / " '\ V "" ~ 
j 

V PRODUCTION 

~ ...... 
i\ / ~ 

V 
....... ~ 

/ ,... 
EMPLOYMENT 

-

:/ -

-

EARNER -

~ -

.-

-

-

~ -

-

-

a: 
140!Z' 

a: « 
I&J 

120 
I&J 

~ 
100~ 

a: 
I&J 
Q. 

80~ 
::> 
Q. 
~ 

60 5 

100 

4~ .......... I '" ~ z 
80 I&J 

~ "" ...... 

4~ 
~ "" 

I I 
1919 21 

...... 
~ 'I ~ -

.......... 

MAN-HOURS I '\ ...... ..... 
-

.-

~ 
60~ 

~ 
I&J 

40 ...... 
~ 'I 

I I I 
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"- .-

~ -
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31 33 35 
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INDEX NOS. 
120 

1-' :l 

80 

~ 60 

~ 40 
o 

100 

z 80 
Q 
..... g 60 

~ 
Q. 40 

20 

100 

:Q 80 

~ 60 
Z 
< 
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I-

I-
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-

-

-
-

-

-

-

-
-
-, 

"'.'. 48.- SUMMARY INDEXES 'DR THB MOTOR VEHICLES 
INDUSTRY: ISIS-I& 

(IUS· IDD) 

INDEX NOS. 

, , , , , , , . , 
~ / 

OUTPUT PiR MA~-HOUR./ rv 
---- ,..,--

./ 

/ - OUTPUT PER WAGE EARNER 

./ "' ) 
-./ i""'" '~ J r-J ./ 

V 
, 

/ \ 
V 

PRODUCTION 

L ~ V \ J 
/ -- \~ V 

~ / EMPLOYMENT 
V 
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\ / " I , / ~ 
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'\ / \ ~ , 'I '-~ V --

I , , I I , , , 

~-
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-
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z 
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40 

1919 21 23 25 27 29 31 33 35 

WPA - NATIONAL RESEARCH PROJECT 
S-48 



Plg.r. 41.- SUMMARY INDEXES PDR THE NEWSPAPER AND PERIDDICAL 
PRINTINB AND PUBLISHINB INDUSTRY: tltl-I& 

(1129" tOD) 

INDEX NOS. INDEX NOS. 
140 

a: 
:::> 
§?120 

I 

2 
~ 
~IOO 

a: 
w 
a. 
I-
:::> 
a. 
I-
:::> 
0 

2 
o 

80 

60 

40 

100 

i= 80 
lJ 
:::> 
g 60 
a: 
a. 

40 

I/) 00 
a: 
:::> 
o 
J: 80 

I 

2 
~ 
~ 60 

1-1 

f--

I-

I-

I-

f--

I-

I-

l-

I-

I--

I-

f-

-

-
!-

f-I 

1 1 1 1 1 1 1 

OUTPUT PER MAN-HOUR -
~ 

V 

~ 
V 

OUTPUT PER WAGE EARNER 

V I"'--
~ ~ 

,.. V 
PRODUCTION 

~ f" V-
"'" 

/ ~ " - II"" ,... 

EMPLOYMENT 

- -' "" ~ - ~ -
.. -. 

MAN-HOURS 
.. JIll' "' , 

" ~. 

......... 

I I I I I I I 

1 1-.., 
/ -

-

-

-

V """'" -

-

-

L 
~-

~ -

-

-

L.........-~-

-

-

-

--I l-

1 

I 

1 

a: 
w 

20 2 
a: 
~ 
w 

OOw 
C) 
~ 

803: 
a: 
w 
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I
:::> 
a. 

40 I
:::> 
o 

I-
2 

OOw 
~ 
>o 

80~ 
~ 
w 
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•••••• &0.- SUMMARY INDEXES .DR THE NDN.ERRDVS METALS 
INDUSTRY IRDV.: CINSUS YIARS ISIS-IS 

(1111 -lao) 

INDEX NOS. 
120 

INDEX NOS. 

80 

100 

20 

20 

100 

80 
:x: 
I 

~ 60 
;,: 

40 

20 

~ 

~ 

r-

~ 

r-

~ 

~ 

.... 

,.. 

-
-
-

-

-
-
~ 

f-

f-

~ ~ -
OUTPUT PER MAN-HOUR/ "'" r--.... 

~ 

---V 

~ 

--'/ 

/ 

"" I l\ / 

\ / 

1\ / 

\ L 

V'" 
OUTPUT PER WAGE EARNER 

lL ~ ~ 
V "' 

PRODUCTION / ~ 
l/ \ "." 

'" ./ EMPLOYMENT 

./' 1\ 
\ /' -

~ I\. MAN-HOURS 

\ , 
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

I 
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w 
Z 

OO~ w 
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~ 

60 ffi 
Cl. 
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~ 

20 
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~ 
80~ 

~ 
Cl. 
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40 
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Plgar. 51.- SUMMARY INDEXES PDR PRIMARY SMELTERS AND 
REPINERIES: IB19-IS 

INDEX NOS. 
a: 120 

f-' 
::> o 
I 
:;b100 
« 
::i: 80 
a: 
w 
Q. 
I- 60 
::> 
Q. 

~ 40 
o 

100 

Z 80 o 
i= g 60 
o o 
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20 
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120 

I/) 100 
a: 
::> 

~ 80 
I 

Z 
« 60 ::i: 

40 

20 

f-

f-

f-

r-

r-

f-

~ 

r-

r-

'-

-

-
~ 

~ 

f-

~ 

f-, 

(1129 .. 100) 

INDEX NOS. , 
, OLT~UTI P~R ~A~-Hbu~ ~ 

, I '-r\. 

~ 

~ --
"'" ~ 

~ -

~ J 
\ 1/ 

~. 

1 
I 

I 
~ V~ , 

~ 

\ / 
'If 

I , 

"", -- V "' ~ 

V OUTPUT PER WAGE EARNER 

~ 
~ f'.... \ 

V V '---" 
PRODUCTION 

-" \ .--,. 
~ \ 
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EMPLOYMENT 
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MAN-HOURS 

-........~ '-/ 
. , '\ . 
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-
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-

-
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-
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'11.'. &2.- SUMMARY INDEXES .OR SECONDARY SMELTERS AND 
RE.INERIES: CENSUS YEARS 1919-15 

(1121·100) 

INDEX NOS. INDEX NOS. 
a: 16 
:::> 
o 
~14 
Z 
« 
~12 

a: 
~IO 

~ 

[ 8 
~ 
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10 
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Z 
Q 
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:::> 
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0 
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0 
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0 
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0 
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:::> 
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~ 

2 

0 

0 

0 

0 
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I-

I-

I-

I-
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-
-
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-
r-

I-

I-

l-

-

-
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I' / PRODUCTION 

/' 1\ ./ 

J ~ \ V 
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/ \ ~ 
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\ / 
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-

-

-

-

-
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-
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-
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-
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Pigar. 53.- SUMMARY INDEXES PDR ALLOYERS, ROLLINS MILLS~'ANO 
POUNORIES: 1919-3& 

(1929·100) 

INDEX NOS. INDEX NOS. 
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0:: 
::> 
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1= 40 
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V" 
IL 

"""" 

~ ~ 

V· 
I"""" 

/ 
~ 

~ V 

1\ 
""'" \ / -
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Fl •• r. 14.- SUMMARY INDEXES FOR THE PAINTS AND VARNISHES 
INDUSTRY: 1918-1& 

(1829 .. IDa) 

INDEX NOS. 
140 I I I I I I 

INDEX NOS. 
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P'lur. 55.- SUMMARY INDEXES PDR THE PAPER AND PULP 
INDUSTRYBRDUP: 1818-36' 

(1929 = 100) 

INDEX NOS. 

I I I I- I I 1 -I 
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'I •• r. SI.- SUMMARY INDEXES 'OR THE PAPER INDUSTRY: 1818-18 

INDEX NOS. 
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I 
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'Igar. 57.- SUMMARY INDEXES rOR THE 'UL' INDUSTRY: ISIS-IS 
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" •• '. &1.- SUMMARY INDIXIS .DR THI PITRDLIUM RIPINIHI 
INDUSTRY: ISI8-11 

(1121·IDD) 
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Pilla .. liS. - SUMMARY INDEXES POR THB PLAHlNB-MI LL PRODUCTS 
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",.,. BD.- SUMMARY INDEIIS 'OR tHE RAYON INDUSTRY: 1918-37 
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'1 •• ,. al.- SUMMARY INDEXES PDR IHE RUaBER TIRES AND 
INNER TUBES INDUSIRY: 1111-11 
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Plgur. &3.- SUMMARY INDEXES POR THE OTHER RUBBER BOODS 
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rl •• ~. &4.- SUMMARY INDEXES rOR THE SILl AXD RAYON IOODS 
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Plgar. &5.- SUMMARY INDEXES PDR THE SLAUBHTERINa AND 
MEAT PACK INa INDUSTRY: ISla-Sa 
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" •• r. 11.- SUMMARY INDEXES FOR THE TOBACCO PRODUCTS 
INDUSTRY BROUP: 1918-38 

(1828" IDO) 
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FI;ar. &9.- SUMMARY INDEXES POR THE CHEWINB AND SMOKINB TOBACCO . 
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'I,.,. 70.- SUMMARY INDEXES 'DR THE WOOLEN AND 
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Pilar. 71.- SUMMARY INDEXES POR THE WOOLEN SOODS 
INDUSTRY: CENSUS YEARS lS19-31 
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PART TWO: INDEXES FOR INDIVIDUAL INDUSTRIES 
AND METHODS OF CONSTRUCTION 

This volume comprises 37 sections, of which 2~ refer to 
individual industries and 13 to industry groups (these groups 
include the remaining 35 industries). Each section consists 
of a definition of the industry. (or group), a description of 
the sources and methods used in the construction of the NRP 
indexes of production, employment, man-hours, and productivity, 
and a summary table (or -tables) showing the NRP measures. 
The methodology for each industry or group should be considered 
in conJunction with the more general discussion in Part One, 
chapters I and II. The data from which the summary indexes 
have been computed will be found in Part Three, appendix A. 

xiii 



INDEXES FOR INDIVIDUAL INDUSTRIES 
AND METHODS OF CONSTRUCTION 

I. ABRICULTURAL IMPLEMENTS 

This industry. which employed almost lj..2, 000 wage earners in 
1929. includes all establishments whose principal products are 
classified in the following 8 groups: 

1. Plows and listers 
2. Harrows. rollers, pulverizers, and stalk cutters 
3. Planting and fertilizing machinery 
4. Cultivators and weeders 
5. Harvesting machinery 
6. Haying machinery 
7. Machines for preparing crops for market or for use 
8. Miscellaneous barnyard equipment and agricultural 

implements. such as hay forks, straw spreaders, 
and seed-potato cutters 

In 1935 the manufacture of complete tractors. formerly included 

in the Engines. Turbines, Tractors. Water Wheels, and Windmills 
industry. was transferred by the Census to the Agricultural Imple
ments industry. To make comparison with earlier years possible. 
however. the original Census definition was retained for 1935. 

p,. ••• II •• 

Production statistics for items selected from the first 7 of 
the above-mentioned groups were obtained for 1920 from Department 

of Agriculture Circular 212;1 for 1921-31 and 1933, from the 

Census of Manufactures; and for 1935 and 1936. from the annual 
Census reports on Manufacture and Sale of Fa,.,. Equipment and 

ReLated Products. No data were available for 1932 and 193q.· 

For the period 1920-31 series forq.o major products were used. 
Because of changes in classification, the relatives for1933 and 
1935-36 were based on q.02 and 26 products. respectively. The 
weighted aggregates for these products were divided by comparable 
aggregates for 1929. the base year, to obtain the index numbers 
for these years. Each quantity series was weighted by its unit 

value in 1929. 

A report of the Federal Trade Commission3 supplies a basis for 
the belief that unit values tend tobe proportional tounit labor 

l H• R. To11e1 and L. K. Churcb. IAe Mallufacture and Ba'e of la~. lqu(;aellt 
h 1920. . 
liIot all ot tbese 40 products are ldentlcal wl tb those used tor 1920-:n. 
3'e'~t 011 tAe CGU88S of 'liA '~'C8S Of larw Ia,'e.ellts (Ka14. 1920). 

1 



2 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

requirements. The stability of the ratio of IIproductive labor ll 

\ 

cost to selling price for each of 22 products in 19l6 and 19l8 

appe,ars to be significant in view of the fact that the relationship 
between unit values in successive census years is also stable. 

The products included in the index account for more than half 
of the total value of output of agricultural implements and un
assembled parts and attachments:' 

Year Coverage Year Coverage 

1923 50.2 10095 56.5 
1924 57.4 1930 54.4 
1925 55.2 1931 43.4 
1926 80.8 1932 

1927 59.4 1933 30.7 
1928 80.8 1934 
19296 59.7 1935 50.9 
19296 59.2 1938 54.8 

In 1931 and 1933 value coverage was considerably lower. than in 
other years. An adjustment on the basis of value Iwhich presumes 
a fixed relationship between the average price of the products 
in the sample and in the un:i verse from year to year) was not made, 
however, since it is not clear from available information whether 
the lower coverage in 1931 and 1933 is attributable solely to 
the quantity factor rather than to both the price and quantity 
factors of the products included in, and excluded from, the index. 
Below are presented, for comparative purposes, the NRP production 
index and the series obtained by dividing it by an index of value 
coverage: 

NRP Value-adjusted 
Year pr'oduction production 

index index 

1923 57.0 87.8 
1004 52.0 54.1 
1925 56.2 60.8 
1928 79.3 78.1 
1007 78.2 78.8 [COtl.J 

4ThOUgh some data are avalla61e tor 1920-22, the percentages wh1ch may be 
computed tor these years (Viz, 83.5, 58.1, 47.9) are unreliable because ot 
the nature ot the adjustments requ1red. 
Value coverage 1s attected cons1derably by the chang1ng role ot attaChments 
and pares (tor wh1ch the Census presents no quantity stat1st1CS) 1n the pro
duction pattern ot the 1ndustry. Although In other years suchaux111ary ltems 
comprlSe trom 20.0 to 27.3 percent ot tot.al value ot agr1cultural Implements 
~nd pares, the percentage In 1922 was only 12.9, and In 1933. as high as 42.4. 

The 3 tlgures tor 1929 are comparable, respectively, with 1930, 1931, and 
earl1er years; with 1933; and with 1935 and 1936. 
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[COlt.] NRP Value-adjusted 
Year production production 

index index 

1928 87.2 85.9 
1929 100.0 100.0 
1930 74.2 81..4 
1931 24.3 33.4 
1932 D.a. n.a. 

1933 7.1 13.8 
1934 D.a. n.a. 
1935 43.0 50.4 
1936 72.7 79.5 

It should be noted that the Census does not include the manu
facture of tractors in the Agricultural Implements industry until 
1935. However, because of their established position in agri
cultural operations and because some were produced by establish
ments wi thin the industry," it is of interest to compare an index 
of tractor production' with the NRP series: 

NRP pro- Index of 
Year duct ion index tractor 

(agricultural production 
implements) 

1923 57.0 40.5 
1925 56.2 53.1 
1927 76.2 67.4 
1929 100.0 100.0 
1001 24.3 22.7 
1933 7.1 9.5 
1935 43.0 70.1 

Emphymnt nil Maa-hau rs 

The index of employment, which conforms to Census trend, was 
constructed by splicing the NICB index for the years 1920-23 and 
the BLS series for 1923-36. The latter, as used in this report, 
was adjusted to Census totals, except for 1935, when the manufac
ture of complete tractors was transferred by the Census to the 
Agricultural Implements industry. 

The employment and production indexes are not strictly comparable 
in scope since some wage earners are engaged in the manufacture 
of such secondary products as carriages and wagons (excluded 

"The Agricultural Implements Industry contributed sbout «I percent ot the 
total number snd 10 percent ot the total value ot tractors In 1921. 
'this Index was constructed trom Census production series tor wheel-type. 
track-lay1ng-type. and garden tractors and motor CUltivators, we1ghted by 
the1r respective unit values In 1929. 
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fro~ the industry by Census definition) and part of the output 
embraced by the production index is contributed from outside the 
industry. No adjustment in ttither of these indexes could be 
effected because the requisite statistics are not available. 8 

These 2 forms of noncomparab,ili ty between the wage-earner and 
production statistics tend to offset each other, but it is not 
possible to determine the net effect. 

The man-hours index was computed from the products of the 

BL8-NICB employment index and. an annual series of average weekly 
hours obtained by splicing, in 1932, NICB figures for 1920-32 

and BLS figures for 1932-36. 

T •• I. 1.- SUMMARY INDIIII 'OR THI AIRICULTURAL IMPLIMINTS INDUSTRY: 192D-!8 

(1929 = 100) 

Year Product.ion Emp101D'ent. Man-hours 
Out.put. per -

Wage earner Man-hour 

1920 99.2 177.3 174.1 56.0 57.0 
1921 51.1 73.1 61.0 69.9 83.8 
3922 33.3 70.6 69.0 47.2 48.3 
1923 57.0 74.4 74.3 76.6 76.7 
1924 52.0 59.6 57.9 87.2 89.8 

1925 56 •. 2 68.9 69.3 81.6 81.1 
3926 79.3 78.0 78.0 101.7 101.7 
1927 76.2 80.1 79.5 95.1 95.8 
1928 87.2 93.2 93.8 93.6 93.0 

1929 100.0 100.0 100.0 100.0 100.0 
1930 74.2 74.8 65.5 99.2 113.3 

1931 24.3 42.1 30.1 57.7 80.7 
1932 D.a. 24.9 16.5 - -
1933 7.1 26.8 18.3 26.5 38.8 

1934 n.a. 46.5 34.4 - -
.1935 43.0 67.7 54.2 63.5 79.3 

1936 72.7 76.5 61.8 95.0 118.0 

8 A rough indication or the signlUcance or the lack or comparability Is given 
by Census value data ror 1931 and 1933. In these years. secondary production 
comprised 4.5and 6.6 percent or the total value or the output or the Industry. 
whlle agricultural Implements made as secondary products In other Industries 
accounted ror 4.5 and 7.3 percen t or the total value or agrlcul tura1 Implements. 



BEET SUGAR 5 

I. BEET SUBAR 

Establishments in the Beet Sugar industry are located in the 
beet-growing regions, particularly Colorado, Michigan, California, 
and Utah. The principal product, beet sugar, accounts for well 
over 90 percent of the value of the industry's output; its by
products, molasses and pulp, contribute the remainder. 

The production of beet sugar is highly seasonal. Beets harvested 
each fall are washed, sliced, and processed 2q. hours daily during 
the short, intensive "campaign" period, which usually extends 
from OctOber-November through January. Inthe other months, the 
sugar produced in the preceding campaign is packed and shipped, 
and the plant is prepared for the next period of production. 
The average number of wage earners employed in the calendar year 
1929 was about 7,500. 

p,.h .. lla 

The index of output is based on the quantities of beet sugar 
produced in the campaign periods beginning in calendar years 
1918-36. Census statistics for 1918, 1920, 1922, 192q., 1926, 
1928, 1931, 1933, and 1935 were supplemented by a continuous series 
which includes Department of Agriculture figures for 1918-3q. and 
Lamborn and Company data for 1935-36. 1 

M .. • ••••• 

Census andBLS employment data for calendar years are not usable 
for the ultimate purpose of computing meaningful indexes of 
productivi ty2 since such a unit of time includes parts of 2 pro
duction Icampaign) periods, each of which normally extends for 
3 to 4 months from October-November of 1 year to January of the 
next. Thus, when the Census reports sugar production from beets 
harvested in the preceding year Ifor the period 1919-29), only 
1 of the accompanying monthly employment figures - for January -
refers to the proper campaign; and when the Census reports pro
duction from beets harvested in the same year Ifor the period 

1The Census and the Department of Agr1culture cover the same number of es· 
tab11shments, presumably the whole 1ndustry. S1nce the product1on f1gures 
of the lstter agency (pub11shed 1n lea~book of At~'culture and At~'cultural 
8taUsUcs) and those shown 1n ./ia.bo~,,'s rest Pocket 8uta~ Data (New York: 
Luborn and Co .. July e, 1937) are 1n close agreement, they were cha1ned 
wi thout adjustment. 
'itonthly wage-earner statistics published by the Cen-sus could, nevertheless, 
be used for Ugn1t1cant per10ds of less than 1 year. (See d1scuss1on of 
der1vat10n of 1ntercampa1gn man-hours.) 
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1931-351, only 2 or 3 of the monthly employment figures - for 
October-November and December - are relevant. BLS employment 
relatives are available mon~hly for only a few years; further
more, they are adjusted to the trendof the Census calendar-year 
averages. 3 

The rejection of Census and BLS annual employment statistics 
did not, however, prevent the construction 01 a satisfactory 
man-hours index for either campaign seasons or annual periods 
embracing them. Data collected in an NRP-NBER field study" were 
used to construct 3 indexes - 1 for a common fiscal year of the 
industry (March 1 to February 281 which includes 1 complete, cam
paign; a second for the campaign only; and a third for the dif
ference between the fiscal year and the campaign (viz, March to 
October-November and, in addition, the following February I, which 
may be designated the lintercampaign." 5 The procedure followed 
was to multiply national output by corresponding campaign and 
intercampaign man-hour-requirement ratios to obtain campaign and 
intercampaignman-hours and then to add these products to obtain 
the fiscal-year totals. 

The continuous man-hour-requirement series selected to represent 
the trend for campaign periods in 1919-35 is based on a sample 
of 31 identical plants which represented 37 to 55 percent of total 
beet-sugar production. 6 The ratio for each year was multiplied by 
corresponding total sugar output to estimate campaign man-hours. 

Intercampaign man-hour requirements for sugar could not be 
determined for this same group of 31 plants, but a series for 
27 plants including 21 of these 31 was available for 1928-35. 6 

This smaller group, which is composed of larger establishments, 
varied in coverage from 311- to 55 percent of total sugar production. 
To render the campaign and intercampaign ratios consisten't in 

~The requIred adJustments, moreover, are very great. In 1933 the BLS Index 
had to be raIsed 26.7 percent and In 1936, 11.2 percent. 
"The results ot thIs survey are summarIzed In a report entItled P,.oducthU" 
lind j'_plo".etlt itl Selected Indust,.tes: Beet Svgll" (WPA NatIonal Research 
ProJect In cooperatIon wI th NatIonal Bureau ot EconomIc Research, Report 
No. N-l) , by R. K. Adamson and M. E. West. The sample tor 1918-36 Includes 
"0 to 63 plants, or "7.1 to 76.8 percent ot the total number ot Census es~ 
tablIshments. The range Cit total productIon covered by the sample Is 68.2 
to 79.1 percent. 
6In the followIng dIscussIon and In the tables showIng the summary Indexes, 
the year always takes 1 ts number trom the calendar year In whIch the campaIgn 
begIns. 
6An IdentIcal-plants serIes mInImIzes the declIne In average labor requIrements 
tor the Industry as a whole sInce It Is not attected by the openIng ot other 
large, relatIvely etrtclent plants and the closIng or small, relatIvely Iner
rtclent ones. 
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level. the 27-plant series was adjusted on the assumption that 
the relationship between the intercampaign sugar-production and 
campaign beet-slicing ratios7 is the same in each year for the 
27 plants as for the 31. Multiplication of these adjusted figures 
by national beet-sugaroutput yielded intercampaignman-hours for 

1928-35. 

The next problem was to extend intercampaign man-hours back to 

1919. This was done for alternate years of the period 1919-27 
by mult iplying the average number of wage earners reported by the 
Census for 7 intercampaign months (March-September) by the number 

of intercampaign hours per man. and then linking the resulting 

products to the 1928-35 series on the basis of the 1929 relation
ship.8 Intercampaignhoursper man were estimated by multiplying 
intercampaign weeks in each fiscal year by 44 hours;9 inter

campaign weeks were derived. in turn. by dividing the number of 
intercampaign days by 7; and finally. intercampaign days were 
obtained by SUbtracting the number of days in the campaign period 

(as determined from the NRP-NBER sample) from 357. the prObable 
number per fiscal year (365 minus 5 holidays and 3 for factory 

delays) . 

To complete the series of intercampaign man-hours for intercensal 
years 1920-26, estimates of beet-slicing man-hour requirements 
computed from sample data were employed. First, the man-hours 
as determined above for census years 1919-27 were divided by 
national tonnage of beets sliced; 10 these ratios were then inter

polated by means of a similar series for the 27-plant sample 
previously mentioned;ll and, finally, the new intercensal-year 
ratios were multiplied by corresponding national totals of beets 

sliced. 

7Tbe beet-slicing rstlo Is the quotient ot total plant man-hours and tonnage 
ot (wasbed) beets sliced. 
8SInce the Census reports only annual emplo:vment tor 1927, the average tor 
the Intercampalgn lIlonths was obtained by applying the mean ratio ot Inter
c&IIlpalgn to annual empl07lllen t In 1925 and 1929 to the Census t1 gure tor 1927. 
90n the bs81s or plant records studied by NRP-NBER, the prevailing Inter
caapalgn weekly hours were arbitrarily assumed st 44 In the earlier years. 
ThIS assUlllptlon doubtless results In understatement ot man-hours In the 
lmaedlate post-war period. 
lathe beets-sliced series was constructed In s manner anslogous to the sugar
production series rrom Census and Department ot Agriculture data. 
liThe Interpolating series Is"bssed on an observed Inverse correlation be
tween the nUDIberotnet campaign days snd the magnitude ot the Intercampalgn 
beet-slicing ratios ror 27 plants In 1928-36. SUch a series Is adequate 
ror Interpolstlon but, It used tor all the years, would preclude a trend In 
Interc&lllpaign productivity between 1919 and 1927. 
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Tabla 20.- SUMMARY INDEXES rOR THE lilT SUIAR INDUSTRY: 1118-S8 

(1929 = 100) 

Year Product.ion l1an-hours Out.put. per lIan-houl' 

1916 70.3 n.B. -
1919 66.9 156.6 42.7 
1920 100.0 179.1 55.8 
1921 102.2 158.6 64.4 
1922 73.2 119.3 61.4 

1923 90.3 115.5 78.2 
1924 105.2 122.5 85.9 
1925 88.6 124.6 71.1 
1926 67.3 100.0 67.3 
1927 107.0 107.5 99.5 

1926 104.4 97.4 107.2 
1929 100.0 100.0 100.0 
1930 116.3 97.6 121.0 
1931 113.0 90.6 124.7 
1932 132.0 105.0 125.7 

1933 156.9 121.6 130.5 
1934 112.5 98.5 114.2 
1935 115.2 90.7 127.0 
1936 127.0 n. a. -

Tabla 2b.- SUMMARY INDEXES POR THE IIET BUBAR INDUSTRY: CAMPAI.N MONTHI, 
1918-11 

(1829 a 100) 

Year Production Man-hours Output. perman-hour 

1916 70.3 Il.a. -
1919 66.9 136.6 46.3 
1920 100.0 169.6 59.0 
1921 102.2 137.5 74.3 
1922 73.2 102.2 71.6 

1923 90.3 125.7 71.8 
1924 1015.2 122.4 65.9 
1925 68.6 120.6 73.15 
1926 67.3 100.2 67.1 
1927 107.0 110.6 96.7 

1926 104.4 97.1 107.5 
1929 100.0 100.0 100.0 
1930 116.3 110.6 106.6 
1931 113.0 92.6 122.0 
1932 132.0 113.6 116.0 

1933 1156.9 124.0 126.1 
1934 112.5 93.3 120.8 
1935 115.2 91.6 1215.5 
1936 127.0 n.a. -
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7 •••• a •• - IUMMARY INDIIII '01 THI lIlT IUBAI INDUSTRY: INTBRCAMPAIIN MONTHS, 
tllB-1& 

(t929 s IDol 

Telll" Prodl1Ct.ioD MaD-hours Out.put. per .BD-hour 

1918 '70.3 D.a. -
1919 88.9 189.2 95.4 
1920 100.0 198.8 50.9 
1921 102.2 197.0 51.9 
1922 78.2 15:>.5 48.8 

1928 90.3 98.9 98.2 
1924 105.2 122.8 85.8 
1925 88.8 131.9 87.2 

1928 87.3 99.8 87.7 
192'7 107.0 101.7 105.2 

1928 104.4 98.1 108.4 
1929 1:>0.0 100.0 100.0 

1930 118.3 74.2 159.4 

1931 118.0 88.9 130.0 

1982 182.0 89.0 148.3 

1933 158.9 117.9 184.8 

1934 112.5 108.0 104.2 

1935 115.2 88.8 129.7 

1938 127.0 n.a. -
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!. BOOTS AND SHOES 

The principal products of the establishments in this industry 
are boots, shoes, sandals, slippers, moccasins, allied footwear, 
leggings, and overgai ters made chiefly of leather but also of 
canvas and other textile fabiics. Boots and shoes made of rubber, 
however, are considered a part of the output of the Rubber Products 
industry group. 

The fact that most of the establishments in the Boots and Shoes 
industry do not own their equipment lin 1935, approximately 90 

percent of all the shoemaking machinery and equipment in use 
was leased, mainly from the United and the Compo Shoe Machinery 
Corporations) facilitates plant migration and makes it possible 
for producers with meager resources to enter and leave the in
dustry. The chief shifts in location since 1919 are reflected 
in the increased proportion of production in Missouri, New York, 
and Illinois and the relative decline in Massachusetts. There 
have also been many changes in location of plants within Massa
chusetts and in the other New England States. 

In 1929, the Boots and Shoes industry employed almost 206,000 

wage earners. It is interesting to note that division of labor 
in large establishments has been carried to the point where each 
of the 200 or 300 operations required to produce a single shoe 
is performed by a different employee. 

'udutIDa 

Output statistics for the following 5 classes of shoes are 
available in the CellSus of Ka7lufactures for the odd-numbered years 
1919-35 and for 1922 and 192~: Men's, boys' and youths', women 's, 
misses' and children's, and slippers and all other footwear. 
These series, which account for the total production of boots 
and shoes, were completed for the even-numbered years 1926-36 by 
means of comparable statistics which are collected monthly by the 
Bureau of Census and published in the Su nley of Current Busi 7IIlSS. 

No detailed quantity statistics were available for 1920. The 5 

production series - for the years 1919 and 1921-36 - were weighted 
by their respective unit values in 1929 and combined in an aggre
gative index. The index number for the year 1920 was obtained 
by extrapolation on the basis of the Federal Reserve Board index 
of boot-and-shoe production for 1920 and 1921 J which combines 
the 5 classes without weighting. 
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The relative unit values of 4 specific types of shoes in 1935 

(welted and McKay men's and women's) compare as follows with 
their relative unit labor requirements in 1923 (men's welted 
shoes • 1.00):1 

T~e of shoe Relative Relative unit 
unit value labor requirement 

Hen's 
Welted 1.00 1.00 
McKay 0.5B 0.67 

Women's 
Welted LOB 1.21 
McKay 0.65 0.96 

Indexes of production employing these 2 sets of weights are in 
close accord: 

Unit-value Unit-labor-
Year weights requirement 

weights 

1919 90.5 86.2 
1927 94.4 93.0 
1929 100.0 100.0 
1931 79.7 80.2 
1933 78.6 77.6 
1935 83.7 81.0 

The NRP index takes account of quanti ty shifts among the several 
classes of shoes defined according to the age group and sex of 
the intended wearer. As might be expected, however, no serious 
shifts occurred among these groups over the period, for they 
reflect the age and sex distribution of the population. 2 An index 
based upon a much more detailed classification of shoes - not only 
by age and sex of intended wearer but also by type of material, 
specific use, and method of manufacture3 - is slightly higher 
than the NRP index before 1929 and lower thereafter: 

l Tbe unit labor requirements were derived tram a BLB studY. N.e and Labor 
Co~tl"fl Ka_fac turh't 100 Pa'r~ of Shoes: 1923 (Bull. No. 360). Comparable 
Census unit values were available tor 1935 only. 
2Tbe sligbt declines In tbe proportions at the totel production accounted tor 
by 'bOYS' and youtbs' sboes' and by "mlsses' and cblldren's sboes" reflect 
tbe decrease In tbe percentage at the population Included In the lower age 
groupe In recent years. 
3rb1s lndes, whlcb could be constructed troll Censue deta tor only a rew years, 
Includes 36 dltterent types at shoes weighted by unit values In 1935, tbe 
only year tor wblch comparable value data are available. In order to avoid 
dlacloslng data tor Individual estabUshments, the Census, In some years, 
combined certain figures and wltbbeld others tram publication. Tbls lack 
at comparab1l1ty, however, ellists only In tbe case at tbe less Important 
types at shoes. 
An even more detalled classltlcatlon at products might result In a still 
lower lndell during the depression, when there was a shltt to the cheaper 
Unes. Tbe relatln unit values at the 6 broader classes at sboes, however. 
are stable in tbe census years 1919 and 1927-36, the only years tor which 
they are available. 
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NRP pro,duct ion Production index based 
Year index on more detailed 

classification 

1919 88.0 93.4 
1927 96.2 97.1 
1929 100.0 100.0 
1931 84.0 81.6 
1933 94.1 92.5 
1935 103.0 100.4 

Emplayl\l8at aad Maa-haun 

The index of employment, which conforms to' Census trend, was 
constructed by BLS. The man-hours index was derived from this 
employment index and another for average weekly hours based, in 
all years except 1919 and 1922, on data published by NICB. 

Average actual weekly hourS in 1919 were estimated by applying 
to the prevailing-hours figure computed from Census data the 
average ratio of NICB actual to Census prevailing weekly hours 
in 1921 and 1923. 

The weekly-hours figure for 1922 is an average of that published 
by NICB and another obtained by BLS in one of its biennial wage 
studies of the industry. NICB hours (an average for the last 
6 months of the year) are considerably higher than those of BLS' 
(based on data collected mainly in April and May). Since both 
production and employment were higher in the latter half of 1922 

than in the earlier months, it is probable that NICB hours are 
somewhat inflated, while the BLS estimate is too low. The 2 

were, therefore, averaged to obtain the final figure for 1922. 

'NICB and BLS hours agree closely In other years, except 1930. In thls year, 
the NICB t1gure, whIch Is an average tor' 12 months, Is lower thsn that ot 
BLS, based on data collected In the tlrst 3 months ot the year. In vlew ot 
the tact that production and,emplo;yment were at a higher level In the flrst 
3 months ot 1930 than durlng the .entlre year, the NICB average appears to be 
more reliable. 
In general, the weekly-hours statlstlcs tor thls industry obtained as a result 
ot the BLS blennial wage studIes are less satistactory tor our purpose than 
those ot NICB. The data reter to onlY 1 pay-roll perIod In each establishment 
In each year; the month In whIch the pay-roll period occurred varied trom 
establishment to establishment and trom study to study. Usually the canvass 
extended over a periolt ot, or 5 months, and most ot the data were collected 
in 2 ot these. Finally, the various surveys dld not necessarlly cover the 
same establishments. 
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T •• I. S.- SUMMARY INDIIIS 'DR THI lOOTS AND SHOIS INDUSTRY: 1111-!1 

(1121 ~ 100) 

Year P1"Oduct.ion I!Ilplopent. Han-hours 
Out.put. per -

Wage earner Man-hour 

1919 88.0 102.8 108.3 85.8 82.8 
1920 82.7 98.7 98.5 85.5 85.7 
1921 75.0 89.2 92.2 84.1 81.3 
1922 85.1 98.7 98.5 88.2 88.4 
1923 91.8 109.8 113.1 83.8 81.0 

1924 82.1 100.0 99.8 82.1 82.3 
1925 84.2 100.8 104.2 83.7 80.8 
1928 87.9 98.9 99.8 88.9 88.1 
1927 98.2 98.9 101.2 97.3 95.1 
1928 98.0 95.9 98.1 100.1 99.9 

1929 100.0 100.0 100.0 100.0 100.0 
1930 83.1 93.3 85.3 89.1 97.4 
1931 84.0 88.2 88.8 95.2 94.8 
1932 83.1 87.4 81.3 95.1 102.2 

1933 94.1 92.9 83.2 101.3 113.1 
1934 95.8 98.3 83.0 97.3 115.2 
1935 103.0 98.3 82.5 104.8 124.8 
1938 111.1 97.2 80.1 114.3 138.7 
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4. BREAD AND OTHER BAKERY PRODUCTS BROUP 
5. BISCUIT AND CRACKERS 
S. BAKERY PRODUCTS OTHER THAN BISCUIT AND CRACKERS 

The Bread and Other Bakery Products group consists of. 2 indus
tries: (1) Biscuit and Cr<l;ckers and (2) Bakery Products Other 

Than Biscuit and Crackers. Although the establishments in both 
of these generally manufacture the same classes of products, they 
are classified in one or the other according to the composition 
of their primary output. 

The Biscuit and Crackers industry'includes establishments which 

operate on a factory basis and' manufacture principally biscuit, 

crackers, machine-made cookies, pretzels, and similar products 
packed in containers to retain palatability for an indefinite 

period. Th is industry employed almost 3Lf., 000 wage earners in 1929. 

The Bakery Products Other Than Biscuit and Crackers industry 
(which in 1929 employed 167,000 wage earners and included more 
establishments than any other Census industry) comprises bakeries 
engaged mainly in the production of bread, cakes, pies, and other 

commodities intended for consumption within a few days and dis
tributed locally or wi thin the radius of quick delivery. Bakeries 
operated in connect ion with restaurants, chain stores, and similar 
enterprises are included by the Census whenever the segregation 
of the bakery business from the other business is possible or, 
if segregation is impossible, when it is obvious that the income 
derived from the bakery business constitutes the greater part 

of the total income. The value of secondary products of such 

bakeries, however, amounts to less than 1 percent of the total 
value of the industry's output. 

A considerable amount of bread is still baked in the' home. 
The proportion of the tota1.which is manufactured commercially 

(mainly for urban consumption) is not known exactly but has been 
estimated at from 30 to 60 percent. The proportion probably 
declines in periods of depression, when more households produce 
their own bread. " 

The hours of work in the industry are very irregular. They 
are dependent upon such factors as the extent of unionization, 
the number of daily bakings, the methods of baking, the type of 
equipment used, and the character of the local market. The last

named factor also determines the nature of the products and the 

daily and weekly production pattern. 
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, ........ . 
The index of production for each component industry of the 

group was constructed for the odd-numbered years 1923-35 from 
Census statistics for the same 4 classes of products: (1) Bis
cuit, crackers, and cookies; (2) bread, rolls, and coffee cake; 
(3) pretzels; and (4) doughnuts, crullers, and other fried cakes. 

While the establishments in the 2 industries are engaged primarily 
in the manufacture of either the first or second of these classes, 

they also produce the remaining 3. 1 All 4 classes are therefore 
included in the index of production for each industry, which is 

composed of 3 segments laggregative indexes with 1929 unit-value 

weights) spliced in common years. The first segment, for 1923-25 , 

includes the output of the first 2 classes of products; the second, 
for 1925-29. the first 3 classes; and the third, for 1929-35, 
all 4 classes. 2 

Some of the establishments do not report their output in detail, 
hence Census quantity statistics refer to a varying proportion 

of total production. To include all establishments, therefore, 
the index for each industry was divided by an index of the per
centage of total value of products accounted for by firms report
ing in detail. 1I Each index was then completed for the period 

1923-36 by means of the composite index for the group. 

The group production index for census years 1923-35 is a har
monic mean of the separate indexes for the 2 component industries 
weighted by wag.e earners in the given year. An almost identical 

1Tbe slgnUlcance of products of secondary Importance is Indicated by tbe per
centages tbey co.prlse of tbe value of all production In eacb Industry: 

BISCUit Otber 
Year and Bakery 

11123 
11126 
11127 
111211 
11131 
11133 
11136 

CraCkers Products 

1.8 
2.7 
3.2 
6.6 
6.3 
8.2 
6.2 

30.8 
26.7 
211.11 
32.1 
31.8 
26.1 
28.6 

2Tbe products Included In tbe lndez for tbe Biscuit sod Crackers Indus try 
co.prlse about 118 percent of tbe total value of tbls Industry's output; value 
coverage for tbe otber brancb Is about 76 percent. (Tbese percentages were 
computed fro. tbe data for establishments reporting In detail.) 
BIn 111211 tbese percentages for tbe Biscuit and crackers sod tbe Bakery PrOd
ucts Otber Tban Biscuit aDd Crackers Industries were 96.11 and 79.3. re
spectively. Tbe detalled data for tbese years were adjusted by tbe Census 
to represent total production. Tbe percentages for tbe Blscul t and crackers 
Industry were 911.8 In 1931 and 100 In all otber years; tbose for tbe Bakery 
PrOducts Otber Than Biscuit aDd Crackers Industry were: 

1926 •••• 81.1 1931 •••• 88.6 
11127 86.2 1933 .~ •• 91.4 
1929 •••• 89.6 1936 •••• 93.7 
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index is yielded by an arithmetic mean of the 2 industry indexes 
weighted by the number of wage earners in 1929: 

Year 

1923 
1925 
1927 
1929 
1931 
1933 
1935 

NRP 
production. 

index 

79.3 
93.5 
92.9 

100.0 
91.2 
79.9 
91.7 

Weighted 
arithmetic 

mean of 
production 

indexes 

79.1 
93.4 
92.9 

100.0 
.91.1 
79.9 
92.0 

Interpolation for the intercensal years 19211--311- and extrapolation 
for 1936 were accomplished by use of a corresponding group index 
of wheat-flour consumption. 

In constructing the consumption index,a Census series for 
wheat-flour production was first completed for the y~ars 1923-36 

by means of the index of wheat flour milled, which is published 
by the Board of Governors of the Federal Reserve System." The 
next step was to express wheat-flour con:;;umption reported by 
the Census (adjusted for variable coverage)6 as a percentage of 
wheat-flour production. Percentages for the intercensal years 
19211--311- and for 1933, when the Census did not· report consumption 
data, were obtained by straight-line interpoll\tion; the 1935 

percentage was assumed to apply in 1936~ Finally, multiplication 
of an index o~ these percentages by the index of wheat-flour 
production yielded the annual index of wheat-flour consumption, 
which compares as follows w:~t'h the NRPcomposite production index: 

" 
NRP Wheat-flour-

Year production consumption 
index index 

1923 '. 79.3 79.5 
1925 93.5 95.1 [Con .] 

4The original data upon which this Index Is based appear In Russe 'Ps Cos.erdaJ 
lellJS and lorthwestern Jli. J Jer. .' 
6Wheat-tlour consumption was reported by establishments whose combined value 
ot products accounted tor the tollowlng percentages ot the total value ot 
products ot the Industry: 

1923 •••• 80.8 
1926 •••• 88.4 
1927 •••• 87.9 

1929 •••• 90.8 
1931 •••• 85.3 
1935 •••• 88.2 

No Ugures are avallable tor 1933. The reported consumption was divided 
by these percentages to obtain estimates tor all the establishments In the 
Industry. 
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[co •• ] NRP Wheat-flour-
Year production consumption 

indez indez 

1927 92.8 94.7 
1929 100.0 100.0 
1931 91.2 95.8 
1933 79.9 87.9 
1935 91.7 91.9 

The consumption series was not extended to the years prior to 
1923 since the Census does not report the quantities consumed 
before that date and it is believed that figures obtained for the 
post-war years by extrapolation on the basis of the trend shown by 
the percentages for 1923 to 1935 would be extremely unreliable. 

1.,1., ••••••• M •• -l •• r. 

The employment index for the industry group, which conforms 
to Census trend, was constructed by BLS. Employment figures for 
the 2 componeut industries were available from the Cellsus of 

Kallufactures for odd-uumbered years; intercensal-year estimates 
were made on the basis of BLS data for the group and averages 
of the ratio of employment in each industry to group employment 
in adjacent census years. The estimates for 1936 were made 
through the use of the 1935 ratios. 

The man-hours index for the group was derived from the group 
employment index and from a comparable annual series of average 
weekly hours computed from Census data for prevailing hours 
in 1923 and 1929, BLS actual-hours statistics for 1932-36, and 
estimates for the remaining years obtained by straight-line in
terpolation. 

Average weekly hours could not be ascertained for the 2 com
ponent industries. The average for the industry group is not 
applicable since the Biscuit and Crackers industry operates on 
a factory basis, while the Other Bakery Products industry includes 
many small shops, where the hours of work are long and irregular. 
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1923 
1924 
1925 
1926 
1927 

1928 
1929 
1930 
1931 
1932 

1933 
193 .. 
1935 
1936 

T •• I. 4.- IUMMARY IHDIX!S PDR THI IRIAD AHD OTHER IAKIRY PRDDUCTI 
IHDUITRY IRDUP: 1121-11 

(1829 -100) 

Year Production Employment. Man-hours 
out.put pel' -

wage earner Man-hour 

78.3 81.0 80." 96.7 97." 
86.0 81.8 81.3 105.1 105.8 
83.5 79.9 79.4 104.5 105.2 
90.4 82.0 81.7 110.2 110.6 
92.8 85.7 85.5 108.3 108.5 

96." 90.B 90.6 106.2 106.4 
100.0 100.0 100.0 100.0 100.0 
99.4 9B.3 95.6 101.1 104.0 
91.2 91.1 B5.9 100.1 106.2 
B2.7 B6.4 79.1 95.7 104.6 

79.9 90.8 79.1 8B.0 101.0 
B7.3 105.7 B3.9 B2.6 10".1 
91.7 10B.7 B6.3 B".4 106.3 
96.0 112." 93.2 B5.4 103.0 

T •••• 5.- SUMMARY IHD!X.I PDR TH! IISCUIT AHD CRACKIRI IHDUSTRY: IS21-11 

(IllS - 100) 

Year Product.ion Employment. Out.put. pel' wage earner 

1923 B2.2 103.7 79.3 
1924 B9.5 101.4 8B.3 
1925 B6.2 95.6 90.2 
1926 91.6 95.B 95.6 
1927 92.2 97.4 94.7 

1928 96.1 97.5 9B.6 
1929 100.0 100.0 100.0 
1930 96 ... 94.4 102.1 
1931 85.7 83.B 102.3 
1932 79.1 '17.9 101.5 

1933 77.8 80.2 97.0 
193 .. 8B.5 89.0 99.4 
1935 96.6 B6.3 111.9 
1936 101.1 89.3 113.2 
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T •••• 1.- IUMMAIY ._DIIIS rOI TIl IAlIRY .IODUCY. OTIII ~ I.SCDIT 
ANI CRACKERS l_aUSTRY: 1921-1& 

(1929 = 100) 

Tear ProductioD bplo7lleDt output per wage earner 

1923 '1'1.3 78.4 101.2 
1924 85.1 77.8 109.4 
1925 82-8 78.7 108.0 
1928 90.1 79.2 113.8 
1927 92-9 83.3 111.5 

1928 98.5 89.5 107.8 
1929 100.0 100.0 100.0 
1930 100.0 99.1 100.9 
1931 92.2 92-7 99.5 
1932 83.4 88.1 94.7 

1933 80.3 93.0 88.3 
1934 87.2 109.1 79.9 
1935 91.1 113.3 80.4 
1938 95.3 117.1 81.4 
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7. CANE-SUBAR REPINING 

The establishments classified in this industry are engaged 
wholly or mainly in the refining of raw cane sugar, the greater 
part of which is imported. Almost 1~,000 wage earners were em
ployed in 1929. 

Pradllct IDa 

The index of production for the odd-numbered years 1921-35 

is based upon the output of refined sugar, which accounts for 
about 99 percent of the total value of products of the industry. 1 

A series for raw sugar mel ted, 2 which. agrees wi th the trend of 
Census data for refined-sugar production, was used to complete 
the latter for the even-numbered years of the period 1919-36. 

The 1919 Census figure for refined sugar produced was not used 

beca~se it appeared to be an understatement. 3 Although the ratio 
of refined sugar produced to raw sugar treated was over 0.93 in 
1921 and subsequent odd-numbered years, it was only 0.82 in 1919. 

For this reason, the figures for 1919 and 1920 were obtained by 
ext rapola tion th rough the use of the series for raw sugar melted. 

Emplaym •• t .ad Maa-hallr. 

The index of employment, which conforms to Census trend, was 
constructed by BLS. 

The man-hours index is composed of 2 segments which were linked 
in 1930. The first, for _1919-30, was derived by multiplying 'the 
employment series by an annual index of prevailing weekly hours 

·computed from Census and BLS data. Census tabulations of pre
vailing hours were available for 1919, 1921, 1923, and 1929; a 
BLS study4 provided a similar figure for 1930; and estimates were 
made for the intervening years by straight-line interpolation. 

lSmall amounts ot s1rup and molasses sre obta1ned as b,products ot the 
refining process. 
2Complled b,Wl11ett 'and Ore,'s StClUst(cClI SU/tClt" ft"tJ4e Journal and publ1shed 
In the Survey of Current Business. The meltlng of raw sugar Is one of the 
earl, stages of the refining process. The total quant1t, of raw sugar mel ted 
18 very close In census fears to the quantlt, of raw sugar treated, as reported 
b, the Census. 
3BLS estlmates the understatement In 1919 at 500,000 tons ("productlvltf ot 
Labor In the Cement, Leather, Flour, and Sugar-Reflnlng Industrles, 191' to 
1925," Monthly LClbor Review, October 1926, p. 19). 
411C1ges ClM lours or hbor in the CClne-SugClr Refining Industry: 1930 (Bull. 
No. 547). This bu letln summarizes the results of a surve, of 21 refineries 
during a representatlve paf period In 1930. These reUner1es emplo,ed 11,890 
wage earners, or about 87 percent of the est1mated average for the whole In
dustr, In that ,ear. 
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For the years 1930 and 1932-36, the man-hours relatives were 
obtained bydividing the BLS wage index by an index of BLS average 
hourly earnings. Earnings for 1930 were determined from the 
special study already referred to. 4 andfor 1931, by straight-line 
interpolation between 1930 and 1932.6 

T •••• '.- SUMMARY IKDIIII .DR TNI CAKI-IUIAI RI.IKIKI IKDUITRY: 1911-11 

(1121 = 100) 

Year Production I!Iaplo7llent Man-bours 
output per -

Wage earner Han-hour 

Lllll1 82.2 131.3 129.3 62.6 63.8 
L1120 85.2 124.1 123.7 88.7 88.9 
L1121 73.7 111.11 112.7 65.9 65.4 
L1122 105.9 130.0 127.1 81.5 83.3 
L1123 86.6 109.7 104.0 78.9 83.3 

LIIU 93.11 104.1 99.8 90.2 94.3 
L1125 105.8 104.3 100.6 101.4 105.2 
L1128 106.7 100.5 98.0 108.2 108.9 
L1127 100.2 100.8 98.11 99.6 101.3 
lll28 117.7 114.8 94.0 103.1 103.9 

lII29 100.0 100.0 100.0 100.0 100.0 
1930 98.3 97.9 96.1 100.4 102.3 
11131 ·86.6 85.2 86.5 101.8 100.1 
1932 78.5 78.4 73.5 100.1 106.8 

1933 77.0 82.8 64.1 93.2 120.1 
1934 76.9 97.8 61.0 78.8 126.1 
1935 82.3 99.4 81.9 82.8 133.0 
1938 83.7 95.0 80.1 88.1 139.3 

6wan-hour8 tor 1930 and8ub8equent year8 could also be estimated by a method 
analogous to that employed tor the period betore 1930. namely. bymultlplylng 
BLB e.plo~ent by average actual weekly hours. The method adopted was pre
terred because It yielded an estimate ot total man-hours which dlrtered by 
onlYO.5percent trom the actual total (reported by the Census ojNlJnujlJcttwes: 
1933. "Kan-hour Statistics tor 32 Selected Industries"). while the alternative 
aethod yielded a result which was about 8 percent higher. 
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B. CANNING AND PRESERVINB BRDUP 
9. CANNED AND PRESERVED .RUITS AND VESETABLES 

10. CANNED AND CURED 'ISH 

The Canning and Preserving group is composed of 2 industries: 

III Canned and Preserved Fr~its and Vegetables and (2) Canned 
and Cured Fish. The former, which employed almost 99,000 wage 
earners in 1929, includes establishments engaged primarily in 
the canning and preserving of fruits, vegetables, soups, pre

serves, jellies, fruit butters, pickles, and sauces. The latter, 
which employed about 13,600 wage earners in 1929, includes es
tablishments engaged primarily in the canning and curing of fish, 

shrimp, oysters, clams, and other sea foods. The following ac
tivities fall outside the definition but may constitute part of 
the secondary business of the canneries in the group: Meat pack

ing; the manufacture of condensed and evaporated milk, sweetening 

sirups, and peanut but ter; the drying and packing of fruits on 
farms; and the shucking and shipment of fresh oysters in unsealed 
containers. 

Seasonal variation in the Canned, and Preserved Fruitsand Vege

tables industry is greater than in any other included in this 

study except Beet Sugar. The plants operate at capacity in but 
3 months of each year, August to October, during which time em
ployment may be S or 6 times as high as in the minimum month. 

Pndact IDa 

Canning and PresenJing Grout>. - The indexes of production for 
the Canning and Preserving group are harmonic means of the rela
tives for the component industries; one, with changing employment 

weights, was used in. computing output per wage earner, and the 
other, with changing man-hour weights, was used in computing 
output per man-hour. These 2 composites are practically identical 

not only with each other but also with arithmetic means of rela

tives weighted by 1929 employment and man-hours: 

Index or production with -

Year Changing weights Fixed weights ( 1929) 

Employment Man-hours Employment Man-hours 

1919 64.3 64.2 65.1 64.9 
1921 41.4 41.3 41.5 ·U.5 
1923 70.7 70.7 70.7 70.9 
1925 97.1 97.1 97.1 97.2 
1927 92.2 92.2 92.2 92.2 [COli.) 
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[COli.] Index of production with -

Year Changing weights Fixed weights (1929) 

Employment i Man-hours Employment Man-hours 

1929 100.0 100.0 100.0 100.0 
1931 84.4 84.5 84.5 84.7 
1933 86.6 86.7 86.7 86.7 
1935 115.6 115.7 115.5 115.6 

Canned and Pre Sf! ,."ed Fruits and Yeeetabtes.- The index for 
this industry was obtained by completing a series for odd-numbered 
·years, which was derived from Census data, by means of another, 

which was constructed for the whole period 1919-36 from statistics 
published by the National Canners Association. The Census index, 

consistently representing over 60 percent of the value of the 
industry's production, is composed in turn of 2 segments which 

were spliced in 1927, their first common year. One is based on 
the quantities of 19 products weighted by 1929 unit values; the 
other, available only since 1927, is based on 30 products similarly 
weighted. These 30 products consist of the original 19 and 11 

additions (indicated by asterisks): 

Dried fruits Canned fruits 
Apples Beets Apples 
Apricots Corn Apricots 
Peaches *Hominy Berries 
Prunes *Kraut Cherries 
Raisins Peas *Fruits for salad 
Other dried fruits *pimentos *Grapefruit 

*Pumpkin and squash *Olives, ripe 
Canned vegetables *Spaghetti Peaches 

Asparagus Spinach Pears 
Beans *Tomato Sauce *Plums 

Tomatoes *Prunes 

Prior to 1927 the output of canned products was reported by 
the Census in terms of both" actual" and "standard" cases; since 
then their quantities have been quoted in terms of "actual" 

cases only. An actual case may consist of a varying number of 
containers of unequal volume; a standard case includes a fixed 
number of cans of a given size. The effect of a difference in 

case unit is illustrated by the following measures of output 
11925=1001 based on the 13 canned products entering into the 

NRP index in all odd-numbered years:! 

IThe 13 canned products are sbORn above (all those wltbout asterisks el[cept 
dried fruits). The dried fruits present no problem because their quantities 
are conslstentlJ reported In pounds. Tbe products In eacb Illustrative In
del[ are weighted bJ comparable unit values (I. e •• per actual or standard 
case) tor 1926. The 1923 actual-case quantity tor beans had to be adjusted 
(on the basis of the 1926 relationship) to Include 'baked beans.' 
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Year 
Index of production 

Actual cases Standard cases 

1919 66.2 70.1 
1921 41.9 43.8 
1923 , 74 •7 81.0 
1925 100.0 100.0 

Standard-case quantities for these 13 products were used in 

constructing the NRP index for the census years prior to 1927; 

actual-case quantities for each product as reported thereafter 
were converted to standard-case equivalents on the basis of the 
average relationship between the 2 kbds of case totals in the 

earlier period. 2 Actual-case quantities for the 11 canned prod
ucts included in the NRP index for the first time in 1927 could 
not be converted to standard-case units. Failure to do so, 
however, is not serious, for the 11 products are so unimportant 

in the weighted aggregates that they alter but slightly the index 
for the other 19: 

Year 
Index of production 

30 products 19 products 
(NRP) 

1927 82.3 84.8 
1929 100.0 100.0 
1931 87.1 87.9 
1933 88.7 87.3 
1935 117.0 115.7 

The interpolating index, by means of which the census-year se

ries was completed, was constructed by linking II- sets of weighted 

aggregates - for 3 products, 1919-23; 10 products, 1923-25; 13 

products, 1925-33; II:nd 18 products, 1933-36. 3 The quantity data 
were supplied by the National Canners Association's publication, 
Canned Food Pack Statistics: 1936 (Parts 1 and 21; theweights, 

1929 unit values, were adapted from the Census of Nanufactures. 
As in the index for odd-numbered years, an attempt was made here 
to utilize standud-case totals only; 6 products were so quoted, 

2DesPlte varIatIon In the dlstrlbutlon ot actual cases ot cans ot dUterent 
sIze, the ratIos ot actual-case to standard-case totals tor each product 
remalned talrly stable In the odd-numbered years 1919-25. 
3.rbe segments constructed trom National Canners Assoc1atlon statistIcs re
present the tollowlng percentages ot Census total value: 3 products, 12-17; 
10 products, 26-31; 13 products, 30-35; and 16 products, 35. The 3 products 
avaUable tor all :vears are asparagus, corn, and peas; the 7 addltlonal ones 
since 1923 are apricots, blackberries, cherries, peaches, pears, logan
berries, and ollves; the 3 addltlonal ones slnce 1925 are green beans, "ax 
beans, and beets; and the last 6 add1tlons are apples, raspberr1es, sp1nach, 
prunes, and tru1ts,tor salad. 
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and 8 others could be converted on the assumption that the average 
ratio of standard to actual cases in 1933-36 was valid for ear
lier years. 

Canned and Cared Fish. - Census quantity series for the following 
8 classes of products, which constitute the entire output of 
the industry, were combined by means of 1929 unit-value weights 
into an aggregative index for all odd-numbered years for 1919-35, 
except 1933: Canned fish - clams, etc., oysters, salmon, sar
dines, shrimp, tuna, and all other canned fish - and cured fish. 
The lack of data for cured fish in 1933 necessitated the adjust

ment of the 7-product weighted aggregate for this year by the 
average ratio of the 8- to the 7-product weighted aggregate in 

1931 and 1935. All canned fish are consistently reported in 
standard cases and cured fish in pounds.· 

Interpolation was accomplished by means of a continuous index 

for 1921-35 constructed from 6 series in standard cases reported 
in the annual publication of the Bureau of Fisheries, Fishery 
Indastries in the United States: Salmon, oysters, pilchard sar

dines, herring sardines, shrim~, and tuna and tuna-like fishes. 
The weights for these series are 1929 unit values computed from 
the same source. s 

E.ph, ••• t 

Canninr and Preservinr Groa~.- The composite emplol~ent index 

is based on the sum of the wage earners in the 2 industries. 

The wage-earner statistics for the odd-numbered years 1919-35 
were supplied by the Census; those for 1926 and 1928 are sums of 

the interpolated figures for the 2 industries; and the relatives 
for 1924 and 1930-36 were derived from the BLS group index, which 
conforms to Census trend. 

4rllchard and herring lIardlnell, which had lIeen reported together lief ore 1935, 
were lIeparated In that 7ear. The quantities for 1933 and 1936, theretore, 
were comllined In the ratiO (1.92:1) ot tbe weights ot the stsndard cases ot 
tbe 2 tnes •• slaUar adjustment was IISde tor shrimp, which was reported In 
~ OS. cans lIetore 1927 and In 6 and 6i os. cans thereatter. The quanti ties 
for the later 7ears were aultiplled 117 1.285, the rstio of the average new
el&8 can (51 os., to ths original. No adjustment, however, could be IISde 
for tbe Inclusion of chOWder with "soupS" for 19 19-23 and with "caDIS, ete." 
thereafter. 
6These unlt valuell are higher than those computed from Census data for 
corresponding prOducta because value reported b7 the Bureau of Fisheries 
reprellentll the gross a_ount received b7 the packer without deductions for 
com_llllllons or ezpeDlles. 'or this reason the coverage of the 8 prOducts 
all aeasured In tel"ll8 of CeDIIUII total value - 85 to 78 percent - Is deUnl te17 
an overlltateaent. 
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Canned and Preserved-Fruits and VeretGbles.- The index for 
the Canned and Preserved Fruits and Vegetables industry is based 
on Census figures for the odd-numbered years; on an estimate for 
19211- made by distributing the BLS group total in accordance with 

the average of the proportiQns in 1923 and 1925; and on estimates 
for the even-numbered years 1926-36 obtained by means of a con
tinuous index for 3 States - New York, New Jersey , and California. 8 

The sample series for these States were first adjusted to conform 
to the movement of corresponding Census figures, which they already 
approximated fairly well, and then combined. 7 After interpolation 
of the national census-year series by the 3-State index, the 

relatives for the even-numbered years 1930-36 were rendered con
sistent with the totals indicated by the BLS group index for 

the same period. 8 

Canned and Cured Fish.- The employment index for the Canned and 

Cured Fish industry is based on Census wage-earner statistics 

for the odd-numbered years; on an ~stimate for 1924 derived by 
distributing the BLS group total in the manner described in the 
discussion of the Canned and Preserved Fruits and Vegetables 

industry; and on estimates for the even-numbered years 1926-36 

8Data for Ne" York "ere obtained from Course oflllctory I.~loyae,d ,,, 'ew 
lorll Stllte 1'1"011 1921 to 1930 (N. Y. State Dept. Labor, Div. Statlstlcs and 
Information, Spec. Bull. No. 171) for January 1925-December 1930 and from 
January issues of I1Idvstdlll BuUeU" (N. Y. State Dept. Labor) for the re
mainder of the period; for Ne" Jersey, trOll monthly 1ssues of I1Idvstrilll 
BuUeU" (N. J. Dept. Labor) for January 1927-AprU 1932 and from I.ployae"t 
1l1lll /lilies '" lew Jersey (N. J. Dept. Labor) for November 1933-December 1938; 
and for California, from monthly issues of CrJlifor"'1& /,Ilbor Nllrllet BulleUns 
(Callf. D1V. Labor Sta tis tics and La" Enforcement) for January 1925-December 
1938. -
The Ne" York sample accounts for about one-quarter of tbe "age earners Indl'
cated for that State by the Census; the New Jersey sample, over four-flfths; 
and the California sample, three-flfths. Together the 3 samples account for 
well over halt the corresponding Census Sta te totals. In turn, these State 
totals represent about two-tlfths of national employment. The New York and 
Ne" Jerseysamples 1nclude a small number ot wage earners (about 2 to 4. percent 
in the former State aM probably less In the latter) engaged in flsh canning; 
the former, moreover, Includes some oftice labor. 
7The welgbts used In CClllblning the adjusted sample reiatives (New York, 5; 
New Jersey, 1: and Callfornla, 8) were assigned so as to yield a cOIIIposlts 
resembl1ng the national Census series. The orlglnal sample series "ere 
computed from monthly data (viz, relatives for a flIed group of estabUsh
ments In New York, abSOlute tigures for a changing group ot establ1shments 
In Ne" Jersey, and percentage changes bet"een corresponding months in suc
cessive years and beheen euccesslve months In 1925 In Cal1fornla) after 
adjustments had been made tor minor discontlnult1es In the Ne" Jersey and 
California series and tor a eerloue change In tbe coverage of the former In 
1935. The annual Ne" Jersey series, avallable only since 1927, had to be ex
tended back to 1925, the Inl Ual year ot the other 2 series. For this purpose 
the relationsh1p between the Census and sample flgures In 1927 was assumed 
for 1925; the 1928 tlgure "as then obtained by stralght-Une InterpOlation. 
8The InterpOlated employment figures tor each Industry "ere adjusted In the 
same proportion - diminishedby3.0 and 5.5 percent in 1930 and 1932, respec
tively, and augmented by 5.8 and 3.8 percent 1n 1934. and -1936. Since the 
BLS group Index is not avaUable tor 1928 and i928, no adjustment can be made 
in the estimates tor these years. The magnitude ot the percentage error In 
1928 and 1928 Is probably ot the sne order as In the later years, but the 
dlrection of the error is not known. 
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obtained by successive interpolation of (11 Census data for 

California by means of a sample series for the same State and 
(21 national Census totals by means of the final California 
series." As in the case of Canned and Preserved Fruits and 
Vegetables, the national relatives for intercensal years 1930-36 
were adjusted for consistency with the totals indicated by the 
BLS group index. 8 

The number of wage earners in the sample comprises about three

fifths of the State total; the latter, in turn, has progressed 
from 27 to 36 percent of the total for the industry. 

M •• -II.an 

The man-hours index for the group and for each industry was 

constructed from the products of paired series of wage earners 
and weekly hours. Each of the 3 weekly-hours series is based on 

Census prevailing hours for the component industries for 1919, 
1921, 1923. and 1929; on BLS actual hours for the group for 
1932-36; and on estimates for 192q.-28 and 1930-31 obtained by 
straight-line interpolation. Prevailing hours for the group 
were estimated by c'ombining the figures for the 2 components 

into weighted averages. Actual hours for the component industries 

were determined from the BLS group figures on the assumption 
that the mean relationship between the corresponding figures for 
prevailing hours in 1919. 1921, 1923. and 1929 was applicable. to 

The production and labor indexes are not precisely comparable 

in scope. Some of the workers in Canning and Preserving estab

lishments ~re engaged in the packing of meat and the canning of 
milk, products outside the compass of the group definition; on 
the other hand, workers outside the industry group contribute 
part of the production included in the detailed Census statistics. 
The effect on the NRP indexes is probably not significant, for 
secondary products account for about 2 to 8 percent of the total 
value of the output of the group, and canned and preserved prod

ucts contributed from outside usually account for less than 
2 percent of the total value of all such products. 

"Tbe eource ot tbe eample data Ie tbe same as tor tbe Calltornla series tor 
Canned Frul ta and Vegetables (see ttn. 8). Wage earners In Intercensal years 
could alSo be esttmated bysubtractlng tbe number Indicated by tbe Fruits and 
Vegetables serles trom tbe total derived trom a welgbted composite tor tbe 
Industry group based on tbe Hew tork. New Jersey. and 2 Calttornta Census
adJusted Inde:res. 81nce tbe saw-tootbed movement ot tbe residuals appears to 
bs unreasonable. tbls metbod Wall not used to obtain tbe NRP Inde:r tor Canned 
and Cured Fisb. 
10Tbe ratlOll tor Flsb range trom 0.~5 to 0.983; tor Fruita and Vegetables. 
from 1.008 to t.008. 
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T •• 1. B.- SUMMARY INDEXES POR THE CANNIHB AND PREIERYINB INDUSTRY BROUP: 
1919-11 

( 1929 = 100) 

Produc- Produc-
tion Out.put. tion Output 

Year (employ- EIIIploymen~ per wage (man-hour Han-hours Per man-
ment earner weights) hour 

weight.s) 

1919 84.3 79.9 80.5 84.2 81.9 78.4 
1920 D.a. D.a. - n.a. D.a. -
1921 41.4 53.1 78.0 41.3 53.8 77.1 
1922 n.a. D.a. - n.a. D.a. -> 
1923 70.7 72.8 97.4 70.7 73.7 95.9 

1924 88.9 84.8 108.7 88.9 85.4 105.4 
1925 87.1 85.8 101.5 87.1 88.7 100.5 
1928 93.8 89.7 104.3 93.9 90.5 103.8 
1927 82.2 83.2 98.8 82.2 83.5 98.4 
1928 98.3 93.2 105.5 98.5 93.4 105.5 

1929 100.0 100.0 100.0 100.0 100.0 100.0 
1930 108.0 103.1 102.8 108.1 95.8 111.0 
1931 84.4 78.9 107.0 84.5 87.1 125.9 
1932 82.5 84.0 97.7 82.8 49.8 128.2 

1933 88.8 83.8 103.3 88.7 eo.3 143.8 
1934 91.5 107.0 85.5 91.5 88.8 137.4 
1935 115.8 115.2 100.3 115.7 78.2 148.0 
1938 D.a. 109.4 - n.a. 75.5 -

T •• 1. I.- SUMMARY INDEXES .OR THI CANNED AND PRESERYED PRUITS AND YESETABLES 
INDUSTRY: 1911-18 

(1929 = 100) 

Year Product.1on Employment HaD-hours 
Out-put per -

Wage earner Han-hour 

1919 81.3 78.4 80.1 78.2 78.5 
1920 88.3 n.a. n.a. - -
1921 4i!t .. l 52.3 52.8 78.7 75.9 
1922 80.1 n.a. n.a. - -
1923 71.7 73.4 74.3 97.7 98.5 

1924 70.8 85.3 88.0 108.1 107.1 
1925 88.7 88.9 87.7 102.1 101.1 
1928 100.8 90.4 91.1 111.3 110.4 
1927 82.3 81.9 82.2 100.5 100.1 
1928 102.e 93.5 93.7 109.8 109.4 

1929 100.0 100.0 100.0 100.0 100.0 
1930 109.'0 108.8 98.8 102.1 110.3 
1931 87.1 81.1 88.8 107.4 128.8 
1932 84.5 8e.2 eO.4 98.9 128.0 

1933 88.7 85.2 81.2 104.1 144.9 
1934 92.3 109.3 87.9 84.4 135.9 
1935 117.0 117.8 79.7 99ol5 148.8 
1938 105.1 108.8 74.8 98.S 140.5 
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, •• 1. ID.- IUMMARY INDIIII .01 THI CAXNED AND CUIID .IBH INDUB'IY: 1111-11 

(IIZI C IDOl 

ProdUCUOD 
output per -

Year ~10peDt MaD-hours 
Wage earner HaD-hour 

1919 92.5 91.4 95.2 101.2 97.2 
1920 D." D.a. n.a. - -
1921 52.2 58.4 60.1 B9.4 B6.9 
1922 51.9 n.a. D.a. - -
1923 63.4 67.2 68.9 94.3 92.0 

1924 57.5 59.0 60.3 97.5 95.4 
1925 75.7 77.4 7B.B 97.B 96.1 
1926 60.7 B4.5 B5.7 71.B 70.B 
1927 Bl.3 92.9 93.6 B7.5 B6.9 
1928 75.4 91.3 91.7 B2.6 B2.2 

1929 100.0 100.0 100.0 100.0 100.0 
1930 B2.B 76.4 70.9 lOB. 4 116.B 
1931 65.4 63.1 54.0 103.6 121.1 
1932 49.8 55.1 43.2 90.0 114.B 

1933 72.3 73.4 53.4 9B.5 135.4 
1934 B4.9 90.0 56.7 94.3 149.7 
1935 104.6 9B.0 67.2 106.7 155.7 
1938 D.a. 115.8 BO.7 - -
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II. CEMENT 

The establishments in this industry manufacture hydraulic cement 
from rock which they themselves usually quarry. The principal 

product is portland cement, which represents about 99 percent of 
the total volume of cement p~oduced. Small quantities of natural, 
puzzolan, and masonry cements are also manufactured. Refractory 

cement, which is made by establishments classified in the Clay 
Products IOther Than Pottery) and Nonclay Refractories industry, 
is excluded from the industry. In 1929 the Cement industry em
ployed about 33,000 wage earners. 

Portland cement is made by grinding and burning a mixture of 

limestone, chalk, or marl; and clay, shale, or slag. It is a 
highly standardized product made under specifications approved by 
the American Society for Testing Materials." From 1920 to 1935 

the quality of the product was improved, and the percentage of 
the total production that would pass through a 200-mesh sieve 
increased from about 82 to over 92. 

Cement plants are almost unique among manufacturing establish
ments in that they usually extract their own principal raw mate

rials. About 25 percent of the labor at cement plants is consumed 

in connection with quarrying operations. For this reason the 
production of cement is frequently considered an extractive rather 
than a manufacturing industry. 

The rotary kilns of the Cement industry are among the largest 

pieces of moving machinery in all industry. In the period 1920-35 
the maximum length of an installed kiln increased from about.260 
to ~oo feet; the average length, from 11? to 1~6 feet. Con
siderable power is required to grind the raw. "materials and the 
hard cement clinker. About half of the electric energy consumed 
is purchased, and the other half is generated at the plant, usu
ally by means of waste~heat boilers attached to the kilns. In 

1929 the rated horsepower capacity of prime movers and electric 
motors driven by purchased energy was higher per wage earner in 
the Cement industry than in any other manufacturing industry 

which reported to the Census, except Blast Furnaces. 

Cement, like other building materials, is subject to a seasonal 
demand. To meet the production peak, which occurs in August, 
a large reserve of clinker is usually accumulated, beginning in 

the preceding fall. The seasonal demand accounts in part for 
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the large percentage of unused capacity characteristic of the 
industry. 

The index of production was constructed from Bureau of Mines 

data for the output of portland-cement clinker, finished portland 

cement, and finished masonry, natural, and puzzolan cements and 
for the shipments of portland and other cements. The basic 
statistics represent complete coverage. 

Intermittent operation of a cement kiln is both difficult and 
costly, but portland-cement clinker may be stored and ground at 
the' need or convenience of the operator. Finished cement may also 
be stored 'indefinitely before it is bagged or loaded in bulk and 
shipped. Consequently, the 3 series (portland-cement-clinker pro
duction, finished-portland-celRent production, and portland-cement 
shipments) do not necessarily show the same movement from year to 
year. A measure of total portland-cement output (referred to be
low as "equivalent portland cement") was obtained by weighting 

the 3 series, which represent successive stages cif production, 
by the estimated proportion of labor consumed in the operations 
associated with production of clinker, clinker grinding, and bag

ging and loading of cement, respectively. The weights used were 

0.66 for portland-cement-clinker production, 0.15 for finished
portland-cement production, and 0.19 for portland-cement ship
ments. Since no data for clinker production were available for 

the years 1919-2~, the output of finished cement was used to rep
resent the production of both clinker and finished cement in these 
years and was assigned their combined weight. 

The percentages utilized as weights in obtaining "equivalent 
portland cement" are averages of those computed from 2 studies 
of the industry, one by H. E. Hilts 1 for 1919 and the other by 
B. H. Topkis2 for 193~ (the 2 labor distributions by departments 

are similarl. The labor in the various departments of quarrying, 

processing, and shipping (maintenance and mill overhead labor, 
which accounted for about 33 percent of the total, could not be 
distributed) was assigned to the 3 series as follows: 

llSlIall tbe State OImand Operate Its OIVn portland Cement Plant?" PubUc Roads 
(U. 8. Dept. Agr., Bur. PUblic Roads), January 1921. 
21lAbOr Requirements In Cement PrOduction," NonthlylAJborRslJhfll. Karcb 1936. 
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Clinker production 

,Quarrying 
Raw grinding 
Clinker burning 
Coal-mill department 
Power department3 

Finished-cement 
production 

Cl~nker grinding 
Power'department3 

Cement shipments 

Shipping 

The production of masonry, natural, and puzzolan cements· was 
added to the output of "equivalent portland cement." This series, 
when converted into relatives, yielded theNRP production index. 

In recent years there has .been increasing emphasis upon the 
development of high-early-strength and other special cements with 
add it ional quick-setting, waterproofing, or color characteris
tics. The growing importance of these special cements may be gauged 
from the following tabulat ion, based on Bureau of Mines data, 
which shows the percentages that special cements were of all 
portland cement: 

1927 
1928 
1929 
1930 

1.8 
1.4 
3.0 
3.1 

1931 
1932 
1933 
1934 

2.0 
2.8 
3.6 
6.4 

Additional burning or reburning and finer grinding are required 
to produce special cements. No data were available, however, 
from which estimates of the additional labor required to produce 
these cements could be made. 

EmplDym •• ' 

For odd-numbered years the employment index is ~ased upon the 
average number of wage earners reported by' the Census. This 
in<1ex was completed for the period 1919-36 through the use of 
the BLS index of employment. 

The employment index is not strictly comparable with the produc
tion index since some wage earners are engaged in the manufacture 
of such secondary products as stone dust, crushed rock, fertilizer 
dust, limestone, hydrated lime, and concrete stones and blocks. 
In each of the census years 1923-29 the combined value of these 

3LabOr In the power department "as allocated to cl1nker and tlnished-cement 
production In the ratIo ot 3:2 In accordancs "Ith the experIence ot cement 
manutacturers • 
'ShIpments "ere used to represent productIon ot these cements tor the years 
1919-M. 
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products was less than 1.S percent of the total value of products 
of the industr,.6 

the index of IlaD-hours, unlike that for most other industries, 
was not constructed independent I, but was obtained by dividing 
the NRP production index by the index of output per man-hour, 

which is described in the following section. 

fw ......... , 

The index of output per wage earner is the quotient of the 
production and employment indexes. 

The following 4 productivity studies of portland-cement plants 
provided the data for production and man-hours which were used 
to construct the index of output per man-hour: 

Study 

H. E. HiltsO 
AaerlcaD Engineering Council? 
B. H. Topkisa 
Bureau of Kines 8 

Available for-

1919 
193>-25 
192>34 
1928-36 

The basic data used by the American Engineering Council and 

B. H. Toptis were collected b, the Portland Cement Association. 
Han-hours consumed in shipping I est imatedin 1919 and 1934at 12.7 
and 13.2 percent of the total number of man-hours' 10 are excluded 
from the Toptis stud,. Thus the productivit, ratios in absolute 

units are not comparable with those computed from the other stud
ies, but there is no reason to believe that the relative movement 
of these ratios "from ,ear to year is affected significantly by 

this omission. The Toptis output-per-man-hour index and the one 
computed from American Engineering Council and Bureau of Hines 

statistics follow: 

6CClllpa ... ble perceDtases COIIld not be capute4 tor otber J'ears. FrO. tras
MntarJ' data It an .... tbet seconderI' prOduction caprlse4 ablBber perceDtage 
ot tn. total walu. In 1818 aDd 1821. 
°a •• rtn. I. 
?'.tety .... hoofuc "011 IMew York: Harper and Bros.. 1928). 
8a •• ttn. 2. 
"nata tor 182a-83 are pubUsbed In "'fIe ... b l'".rllool: 19115. 'nIe tlsures 
tor l~O.sre tul'lllsbed bJ' Dr. o. B. DessUns of tn. u. 8. Bureau of IUnes. 
l00rOta l _n .... 011 ... Include _lntenancs and .Ul owerbead labor •• bleb could 
Dot be distribUted In derl.lns tn •• elBbta. 'nIese estl_tes are based upon 
data pres.nted bJ' Hilts and bJ' Yopk1s. 
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Year AEC-Bureau Topkis 
of Mines 

1925 86.3 77.7 
1928 94.8 94.S 
1929 100.0 100.0 
1930 104.0 105.7 

1931 120.5 114.2 
1932 116.2 110.4 
1933 117.2 111.8 
1934 119.7 114.7 

The Bureau of Mines receives annual reports from cement manu

facturers on 2 schedules, one' calling for' production data, the 

other for employment and accident statistics. In making this 

study, the Bureau of Mines matched these 2. schedules for indi

vidual plants. Prior to 1932 the schedules called for the average 
number 'of men employed in an active pay-roll period, average 
number of days worked" and average length of the working day, 

and, after 1928, total man-shifts. In 1932 and later years the 
~ 

schedules called for the total number of man-hours. 

Productivity ratios were computed from the data of each study 

by dividing production of finished portland cement by man-hours 

worked. For the years 1919-25 and 1928-36 the ratios obtained 

from the first, second, and fourth studies were used. Estimates 

for 1926 and 1927 were made by means of the ratios computed from 
the Topkis study. The index of these ratios was adjusted for 

variations in the amounts of clinker production and finished

cement shipments by multiplication by an index of the percentage 

that "equivalent portland cement" is of finished portland cement. 

Although the productivity ratios are derived from a changing. 

sample, it is probable that they are representative of the in

dustryas a whole because of the high percentage of to~al finished 

portland cement produced ,by the establishments canvassed: 

Study Years percentage 

H. E. Hilts " 1919 40.6 

American Engineering Council 1920 63.5 
1921 77.1 
1922 74.0 
1923 73.8 
1924 79.8 
1925 89.4 [COR.] 
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B. H. 'ropk1s 11 

Bureau of Mines 

CEMENT 

Years 

1934 

1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 

Percentage 

74.8 

89.1 
89.1 
87.3 
88.9 
87.9 
89.0 

100.0 
99.5 
99.0 

T •• l. 11.· IUMMARY INDIIII 'DR THI CIMINT INDUITRY: 1111.11 

(1821 = 100) 

Output per -
Year Production Employment Man-hours 

WaQe earner Man-hour 

1919 47.9 76.5 79.6 62.6 60.2 
1920 58.3 91.3 94.0 83.9 62.0 
1921 57.5 78.6 eo.l5 73.2 71.4 
1922 87.7 98.7 85.9 88.6 78.8 
1923 80.7 105.2 104.1 76.7 77.5 

1924 87.5 111.8 110.3 78.3 79.3 
1925 94.1 115.2 109.4 81.7 86.0 
1926 96.4 113.1 111.4 85.2 86.5 
1927 100.7 108.9 111.6 92.5 90.2 
1928 103.0 102.5 109.0 100.5 94.5 

1929 100.0 100.0 100.0 100.0 100.0 
1930 94.7 93.7 90.7 101.1 104.4 
1931 72.6 72.9 60.8 99.6 119.4 
1932 44.8 110.7 38.11 88.4 116.4 

1933 37.2 47.4 31.6 78.5 117.7 
1934 45.11 119.11 37.9 76.11 120.1 
19315 44.6 62.0 39.5 71.9 112.9 
1938 68.4 68.4 111.6 97.1 128.7 

35 

1110 the Jears other thao 1934 on1J the productivity ratios are presented. 
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12. CHEMI CALS 

The Chemicals industry as here defined includes the 2 CenSus 
industries "Chemicals, Not Elsewhere Classified" and "Compressed 

and Liquefied Gases." The products of the former are distin
guished from those of allied' Census industries by the fact that, 
wi th few exceptions, they are compounds - not physical mixtures -
manufactured principally for sale. Some of the exceptions are 
plastics, resins, aluminum abrasives, vitreous enamels, and ferro
alloys. Establishments in other industries (Explosives, Paper 
and Pulp, Soap, Fertilizers, Tanning Materials, etc.) may also 
produce some chemicals for sale, but the Census usually excludes 
their quantities and values from the corresponding figures for 
"Chemicals, Not Elsewhere Classified." An exception is glycerin 
made for sale by the Soap industry. 

In 1929 the Chemicals industry as here defined employed 66,000 

wage earners. In 1936 the number of wage earners, 74,000, was 
higher than in any other year since the World War. 

Systematic research in the Chemicals industry plays an important 
role in the development of new processes and products. In 1937 

research in inorganic chemistry consumed 2.25 percent of the sales 

dollar; and organic research, 4.30 percent. It is interesting 
to note in this connection that the coal-tar branch employs a 
greater percentage of technically trained employees than does 
any other manufacturing industry. In 1918 the percentage was 

8.2; in 1930, 15.3. 

Product ian 

The index is based with few exceptions on production for sale 
or interplant transfer1 of chemicals selected according to relative 

1The Census. source of statistics for all products but coal-tar dyes ln odd
numbered years (see ftn. 3). reports productlon for sale and transfer; the 
TarUf Commlsslon. source of statlstlcs for dyes and the organlc chemlcals 
enterlng lnto the lnterpolatlng lndex (see ftn. 5). reports total productlon. 
whlch may dUrer trom production tor sale and transter by lncludlng consump
tion for further fabrlcatlon In reportlng establlshments. For 3 organlc 
products reported by both agencles (carbon tetrachlorlde. ether. and vanlllln). 
however. the 2 klnds of productlon are usuallY close. For dyes. whlch are 
flnlshed products wlth respect to both the company of orlgln and the 1ndustrl'. 
actual sales (also reported by the Tarttf Commlss10n) frequently approxlmate 
total production •. 

Ratto of dye Ratlo of total productlon 
sales to to product10n tor sale 

Year total dye Carbon i i 

productlon tetrachlorlde Ether Vanlllln 

1923 0.92 1.15 1.03 1.18 
1925 0.92 1.01 0.99 1.47 
1927 1.02 0.97 0.95 1.00 
1929 0.95 1.06 0.95 1.06 
1931 n.a. n.a. n.a. n.a. 
1933 0.97 1.18 1.01 n.a. 

(eofl.] 1935 0.87 1.07 1.01 n.a. 
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value and industrial significance from the following mutually 
exclusive groups:2 

1. Acids. organic and inorganic 
2. Nitrogen and fixed-nitrogen compounds 
3. Sodium compounds 
4. Potassium compounds 
5. Alums and other aluminum compounds 
6. Coal-tar products 
7. Plastics and pyroxylin products 
B. Compressed and liquefied gases 
9. Miscellaneous organic and inorganic compounds 

The relatives for odd-numbered years of the period 1919-36 were 
derived from comparable weighted aggregates for 3q. products from 

1919 to 1923, for 38 products from 1923 to 1933, and for 3'1 prod
ucts in 1929 and 1935. 3 Before construction of these aggregates, 
adjustments were made in the reported quantities. whenever nec
essary and possible, in order to maintain chronological compara
bility.· The products included in the index account for from 
q.o to so percent of the estimated value of all output for sale 
or transfer. 

The weighting factor for each product except dyes is a simple 
average of the unit values of production for sale for as many 

of the census years of the period 1919-33 as each quantity series 
was available. For dyes the average of unit sales values was used. 

1 [Co"U"uecl] 
UltimatelT. bowever, tbe problem Is not wbetber tbe TarUt commIssIon serIes 
maT be regarded as representIng productIon tor sale or transter but wbetber 
tbe NRP Index corresponds In movement to total production. That sucb Is the 
csse 111 IndIcated by Indexes (presented later) based on several chemIcals 
tor wblcb tbe Census reports botb kInds ot production. 
2Unless alternative or derivative prOducts were ot comparable Importance or 
8bowed d1881ml1ar trends, only 1 torm (e. g., ammonia gas or aqua; crude or 
retlned glycerin; sulphuric or mixed sulphuric-nitric acid; pbosphorlc acId 
or pbospbate8; and 8011d or ga8eou8 carbon dIoxIde) was 8elected. 
3Data tor all products except coai-tar dyes (reported In tbe Tarttt CommIssion 
publication usually entitled Ce"stlS of Dyes IJM of Other Syftthetic OrgIJ"'c 
CIIe.'cIJb) were obtained trom Ce"stlS oflllJ""flJchwes. Statistics were avail
able In all odd-numbered years tor the tollowlng 3B cbemlcalS - except aluminum 
abraUves In 1936 and butyl acetate, carbon tetracblorlde, terro-alloys, 
and pyroxylin In 1919 and 1921: (1) AcetIc (dl1ute), cltrlc, hYdrochloric, 
nitric, oleiC, phospborlc, stearic, and sulphuric acids; (2) ammonIa (anhY
drous); (3) 80diUli bicarbonate, borate, cbromate and bIchromate, and silIcate; 
nl ter cake, salt cake, caustic soda, and soda ash; (.) potas81um bl tartrate; 

1
6) alumInum abraslvea and alumInum 8ulphate; (8) coal-ter dye8; (7) pyrolr7l1n; 
8) acetylene, carDon dioxide, cblorlne, and oxygen; and (9) butyl scetate, 

carbon D18ulpblde, calcium chloride, calcium pbosphate, carbon tetracblorlde, 
copper sulphate, ether, ethyl acetate, glycerin (reUned), terro-alloys, 
sulphur (retlned), and vanIllin • 
• ror naple, the prOduction In 1933 snd 1936 ot sulphuric scld In other 
Indulltrlell, particularlY Exploslvell and 'ertlllBere, bad to be eUmlnated; 
the unit tor terro-alloys atter 1929 bad to be converted trom long to short 
tonll; tbe output ot hYdrochloric and nitric acid In 1919-27 bad to be recom
puted In terms ot 10o-percent equivalents; and since dye production wes not 
reported In 1931, sales, wblch amounted to 96.2 percent ot total productlon 
In 1929 and 97.3 percent In 1933 (see !tn. 1), were substituted. lIoad3ust
ment, however, could be made tor the tollowlng: The Census' Inclusion ot 
... onla-gas prOduction ot the Manutactured Gss Industry In 1936; its Inclusion 
ot the calc lilli-chloride production ot the Salt Industry - at lesst In 1929 
and 1933; and Its tailure to quote mau chemlcale (e. g., pbosphorlc acid 
and sodium IIlllcate) In standard equivalents trom year to year. 
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The production index was completed for the even-numbered years 
by means of a series derived from comparable aggregates for 3 to 
12 of a total of 15product~ for which quantities are published 
by the Tariff Commission, Chemical and HetaLlureical Eneinurine, 

and the Bureau of Mines. 5 ,Theil organic and ~ inorganic chemi
cals were weigh ted by averages of uni t sales or production values 

and combined in varying numbers so as to yield relatives which 
"approximated the final census-year series. By selection it was 
sought to overcome the qualitative bias of the available statis
tics, wh ich are more complete for organic chemicals and not con

tinuous for each product. The interpolating index compares as 
follows with the NRP index in common years: 

NRP Interpolating 
Year production production 

index index 

1919 49.1 50.8 
1921 38.4 41.0 
1923 65.9 64.4 
1925 65.7 72.4 
1927 74.8 79.2 

1929 100.0 100.0 
1931 77.9 80.3 
1933 79.6 84.4 
1935 93.9 97.4 

Once the final production index was constructed, it was possible 
to develop several simpler ones which are also satisfactory for 

census years. It was found, for example, that the 11 products 
which dominate the final index are sufficient to approximate the 
movement revealed by more than 3 times their number;8 and that 

9 group indexes, based on 27 products, yield a composite, when 

weighted by average group values, which is almost as close. 7 

5Statistlcs were suppl1ed by Clle.tcal and NetaB1Wgtcal Ingineertng tor acetlc 
acld, caustlc soda, chlorlne, SOda ash, and sulphurlc acId; by the Bureau ot 
Mlnes' Minerals Iearbooll tor caustic soda In 1919-21; and by the Tar1tt Com
mission's Census 0/ Dyes and o/Otller Syntlletic Organic Clle.tcals tor anlline 
011, butyl acetate, carbon tetrachloride, dyes, ether, ethYl acetate, tormal
dehyde, hexamethYlenetetramine, naphthalene, and vanillin. Except tor acetiC" 
acid; the quantities obtained trom the tlrst 2 sources were adjusted to Census 
levels betore combinatlon. 
8The 11 products, weighted as 1n the original Index, are acetylene, alumlnum 
sulphate, ammonia (anbYdrous), carbon dioxlde, caustlc soda, dyes, glycerln 
(retlned), olelc acld, oxygen, soda ash, and sulphurlc acld. In 1929 these 
cbemicals represented almost 30 percent ot tbe total value ot the industry's 
production tor sale or transter while those 1n tbe or1g1nal 1ndex accounted 
tor about 50 percent. 
7Tbe 27 chem1cals are dlstr1buted among tbe groups as tollows: (1)Hydro
chlorlc, olelc, nitrlc, and sulphuric aclds; (a) ammonla (anhYdrous) and 
nitrous oxide; (3) sodlum blcarbonate, borate, phosphates, (monobaslc and 
dlbaslc), and sulphate (salt calte); caustlc soda; o.nd soda ash; (4) potasslum 
bitartrate; (5) aluminum abraslves and alumlnum sulphate; (8) coal-tar dyes; 
(7) pyroxYlin plastIcs; (8) acetylene, chlorlne, and oxygen; and (9) butyl 
acetate, calClum chlorlde, carbon te trachlorlde, copper sulphate, terro
alloys, glYCerln (retlned), and magnes1um sulpbate. 
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NaP ll-product 9-llroup 
Year production production production 

index index index 

1919 49.1 48.2 52.8 
1921 38.4 37.1 41.6 
1923 65.9 64.8 69.6 
1925 65.7 67.6 67.2 
1927 74.8 74.2 76~8 

1929 100.0 100.0 100.0 
1931 77.9 78.5 78.0 
1933 79.6 82.9 78.7 
1935 93.9 92.3 93.8 

The adequacy of value weights, employed in all the series thus 
far presented, can be tested by th.e comparison of another pair 
of indexes which include 18 identical products for which both 
value and labor weights were available. The ratio of labor cost 
to value is low in general (about 10 percent) and varies from 
product to product. 8 The distributions of unit values and unit 

labor requirements as percentages of their respective sums compare 
as follows: 8 

Product 

Total, all products 

Acetic acid, dilute 
Aluminum sulphate 
Ammonia, synthetic 
Carbon dioxide 
Caustic soda 

anhydrous 

Unit 

lb. 
ton 
lb. 
lb. 
ton 

Percentage 
distribution 

Unit 
~an-hour Unit 
require- values 

ments 

100.00 

0.03 
5.75 
0.04 
0.003 

13.80 

100.00 

O.C)1 
7.14 
0.04 
0.02 

13.28 
[Con.J 

8.rbe toll owing percentages at labor cost per dollar ot sales were obtained 
trOll C/lesiclIl lind NetllUtwgklll Engineering, January 1932: Acetic acid 
(calciull acetate process), 3.7; aluminum sulphate, 7.4; caustic eoda (l1me 
process). II.S; nitric acid (ammonia process). 0.0; nitric acid (niter process), 
2.0; soda ash, 12.1; sulpburlc acid (cbamber process), 7.7; sulphuric acid 
(contact process), 8.0; and trisodium phosphate, 7.0. 
9Tbe unit-value welgbts were computed trom Census statistiCS; the unit man
hour requirements were determined trom CheaiclIl lind NetllUtwgic"l "ow Sheets 
0/ Process Industries (2d ed.; New York: HcOraw-Hill Book Co •• Inc.). Tbe 
latter relate to direct labor only tor all prOdUCts but acetic acid and soda 
asb. In whlcb cases they inclUde maintenance and maintenance and repair labor, 
respectively. No Indication Is given ot ei tber the date ot reference or the 
lIethod ot derivation ot the basiC yield and labor-time factors. Tbe man-hour 
nights. based on specitled processee. may not be strictly comparable with 
unit values. wblch are averages tor all processes. Although several synthetic 
processes are in use. the labor requirements tor ammonia and nitric acid reter 
to onl, 1; and tbe labor welgbts tor caustic soda. carbon dio][ide. and hYdro
chloric. pbospborlc. andsulpburic acids are averages tor more tban 1 process 
weighted b, estimated or reported prOduction by each. AdJustments had to 
be made tor tbe ncluded byproducta of hydrochloric and steariC acids and 
vanUlln. The wUght for electrolYtic chlorine "as determined by distributing 
the total lIan-hours equall, between the indicated yields of chlorine and 
caustic soda. 
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[Co".J 

Product 

Chlorine, electrolytic 
Glycerin, refined 
Hydrochloric acid 
Nitric acid, synthetic 
Oxygen 

Phosphoric acid 
Soda ash 
Sodium silicate 
Stearic acid 

Sulphur dioxide 
Sulphuric acid 
Trisodium phosphate 
Vanillin 

Indexes constructed with the 2 

very similar to each other but 
most years: 

Year 

1919 
1921 
1923 
1925 
1927 

1929 
1931 
1933 
1935 

NRP 
production 

index 

49.1 
38.4 
65.9 
65.7 
74.8 

100.0 
77.9 
79.6 
93.9 

Percentage 
distribution 

Unit Unit 
man-hour Unit 
require- values 

ments 

lb. 0.02 0.01 
lb. 0.01 0.04 
ton 14.95 16.16 
ton 10.35 32.02 

M cu.- ft. 0.72 2.53 

lb. 0.003 0.02 
ton 7.67 5.74 
ton 11.50 3.67 
lb. 0.07 0.03 

lb. 0.01 0.01 
ton 4.22 2.29 
ton 30.67 15.46 
lb. 0.19 1.53 

sets of weights10 are not only 
also resemble the NRP series in 

18-product production 
index with -

Man-hour- Unit-value 
requirement 

weights 
weights 

48.3 47.4 
38.4 37: 9 
61.7 60.5 
67.9 66.8 
77.0 74.2 

100.0 100.0 
82.5 81.5 
85.1 84.1 
96.1 95.3 

Two more indexes were constructed to test th!! relationship 
between total production and production for sale and transfer. 
These indexes, which were derived from comparable uni t-value-

10The prOductIon of synthetIc ammonIa, synthetIc nItrIc acId, andlllotrolytlo 
chlorIne had tobe estImated trom Census QuantItIes, whIch embraoe all proo
esses. The first 2 were determIned by appl1catlon of the proportion. or 
synthetIc chemIcal n1trogen to all n1trogen as reported In the TarUr Com
m1ss1on's CIIe.iCClI KUf"oge" (Rep. NO. 114, 2d serles, 1937); the thlrd, by 
the appl1catlon of the rat10 of jo1nt chlorln.e and caustlo-Ioda yleldl to til. 
productIon ot electrolytIc caustIc soda. 
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weighted aggregates of 6 to l~ important chemicals,11 indicate 
that the NRPseries closely represents the movement of total pro
duction although it is based on production for sale and transfer. 

Index of Index of 

Year total production 

production for sale 
and transfer 

1919 52.1 50.3 
1921 38.5 39.0 
1923 65.6 67.7 
1925 71.4 72.6 
1927 76.7 77.8 

1929 100.0 100.0 
1931 78.2 79.4 
1933 90.1 89.5 
1935 104.6 105.3 

Despite the similarity of several of the indexes presented 
above, the various types of Chemicals differ in movement. As 
might be expected, the heavy acids and bases, which occupy a 
strategic position in many industrial processes and in the manu
facture of other chemicals, cluster about the summary ,production 
index; but other products, like gases, register a sharper rise 
over the period, while some, like pyroxylin, even decline. The 
most exceptional behavior, however, is exhibi ted by the synthetic 
substances. For example, the output (poundage) of synthetic or 
organic compounds of non-coal-tar origin - represented by butyl 
alcohol, butyl acetate, carbon bisulphide, carbon tetrachloride, 
ether, ethyl acetate, etc. - multiplied almost 50 times between 
1921 and 1935, while the composite increased but Ii timesj 12 
in the same period the production of coal-tar resins, which 'are 
used in molded plastics, expanded even more rapidly.13 

Production relatives (1929=100) 
Product 'j 

1919 1921 1923 1935 

Acids and bases 
Hydrochloric acid 76 49 79 B7. 
Nit.ric acid 55 24 64 76 
Sulphuric acid 53 4B BO 76 

[COft.] 

liThe 14 products are dilute acetic acid, aqua ammonia, aniline oil, carbon 
bleulphlde, caustic Boda, chlorine, ether, hydrochloric acid, mixed sulphurlc
nitric aCid, naphthalene, nitric acid, phosphoric aCid, soda ash, and sul
phuric aCid. 
12rurthermore, sales ot synthetic organic chemicals represented about 11 
percent ot the value ot production tor sale tor the whole industry In 1933, 
although they accounted tor but 1 percent In 1921. 
lootnote 13 Gppeors Oft followiftg poge. 
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[Con.] Production relatives (1929=100 ) 

Product 1919 1921 1923 1935 

Caustic soda 42 32 59 99 
Soda ash 57 43 69 103 

Gases 
Acetylene 32 30 54 118 
Carbon dioxide 44 40 37 64 
Chlorine 12 20 26 143 
Ammonia 15 12 14 80 

Pyroxylin n.a. n.a. 141 79 
Synthetic organic chemicals n.a. 4 17 195 
Synthetic coal-tar res ins 9 5 30 275 

Employment and Man-hanu 

Census wage~earner statistics were utilized in the derivation 
of employment relatives for odd-numbered years of the period 
1919-35. Because of changes in industry definition the figures 
shown for "Chemicals, Not Elsewhere Classified" had to be adjusted 
to exclude rayon workers in 1919-2314 and to include the wage 

earners engaged in the manufacture of compressed and liquefied 
gases in 1927-35. 15 The final Census employment relatives were 

then interpolated by means of the BLS index, which is available 

only for 1923-25 and 1929-36, and NICB segments for 1920-23 and 

1925-29. 

The man-hours index was computed from the products of the com
pleted employment index and an annual series of average actual 
hours worked per week derived from 3 NICB publications: ~afes, 

Dours, Gnd EmjlLoyment in the United States: 1914-1936 for 1920-35, 
~artime Chanfes in ~afes for 1919, and the supplement to the 
monthly issues of the Conference Board Service Letter for 1936. 

Since there was reason to believe that the sample canvassed iii 
the second study would give a more reliable estimate ,of hourly 
wages than of weekly hours, the latter figure was computed by 
successive division of Census total annual wages by NICB average 
hourly wages and of the result ing quotient (total annual man

honrs) by 52 times the average number of wage earners.,' 

13The tabu1atlon Is base<1 on Census statlstics tor all pro<1ucts but synthetlc 
organlc chemlca1s aM reslns, the tlgures tor whlch were obtalne<1 trom the 
Tarltr Commlsslon's CensvsofDyes ana of Othe,.. SyntheUc O'rgan'c Che.'cals. 
14The number or wage earners engage<11n rayon prO<1uctlon In 1923 was reporte<1 
1n Co.~,..ce Iea,..booll: 1932 (U. S. Dept. Com., Bur. For. aM Dom. Com.), I, 
p. 423, whlch cltes the Census as source. Estlmates tor 1919 an<1 1921 were 
ma<1e on the assumpt10n or the average blennla1 rate ot change In output per 
wage earner tor the per1o<1 1923-2e. 
16The Census 1 tselt ma<1e a th1r<1 necessary a<1Justment - the a<1<11 tlon ot wage 
earners In the SulphurIc, Nltrlc, an<1 l11xe<1 Acl<1s IMustry In 1919-26 •. 
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The production and labor indexes are not precisely comparable 
in scope. Theformer includes the quantities of various chemicals 
made as secondary products of other industries (about 7 to 10 

percent of the estimated value of all chemicals made for sale 
or transfer); the latter inclUde wage earners and man-hours de
voted to the production of secondary nonchemical products of the 
Chemicals industry (about 3 to 8 percent of the estimated total 
value of the industry's output for sale or transfer). 

Y.' •• 11.- I1DICDY I.UIII na YO ClllMlcnl l.nITllY: till-II 

(till· 100) 

Year Product.1oa I!IIlplo;paeat. MllD-houl's 
out.put. pel' -

Walle eal'Del' Man-houl' 

111111 49.1 111.2 118.2 44.2 41.15 
1920 80.15 90.0 87.9 07.2 08.8 
1921 38.4 84.2 03.7 159.8 00.3 
1922 152.3 82.1 88.7 03.7 00.3 
1923 815.9 915.8 101.2 08.8 05.1 

1924 158.9 89.3 92.15 00.0 03.7 
19215 815.7 88.3 92.5 74.4 71.0 
1928 72.9 88.3 88.0 84.5 84.8 
1927 74.8 84.7 84.0 88.3 89.0 
1928 81.8 90.0 89.15 90.9 91.4 

1929 100.0 100.0 100.0 100.0 100.0 
1930 88.7 91.4 80.1 94.9 100.7 
1931 7'7.9 78.3 09.1 99.5 112.7 
1932 &e. 9 89.7 58.3 98.0 118.8 

11133 79.8 815.3 00.2 93.3 120.2 
1934 815.8 108.2 81.1 80.8 105.8 
19315 93.9 100.2 82.8 88.4 113.4 
19se 100.0. 113.3 89.7 93.0 118.2 
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II. CLAY PRODUCTS (OTHER THAN POTTERY) 
AND NONCLAY REFRACTORIES 1 

This industry, which employed about 93,000 wage earners in 
1929, embraces establishments engaged primarily in the production 
of brick, draintile and other tile, sewer pipe, stove lining, 

terra-cotta products, and other refractories, both clay and non
clay. Most of these establishments are located near c1aypi ts 
and extract the clay they consume in manufacture. 

In theperiod 1919-29 this industry had a higher ratio of wages 

to value of production - about 37 percent - than any other in
cluded in this stJldy. During the recent depression, however, 
it was surpassed by a few others, though its ratio still ranged 
from 29 to 35 percent. 

PrDductlDn 

The measure of production is composed of 3 segments, each of 
which is an aggregati ve index compu ted from annual Census quantity 

statistics and 1929 unit-value weights. 2 The first segment, 

containing 15 classes of products, extends from 1919 to 1923; the 
second, 21 classes (the preceding 15with 6 additions), from 1923 

to 1933;3 and the last, 20 classes (the preceding 21 with the 
omission of "enameled brick"), from 1933 to 1936. The items enter
ing into the first 2 segments are, respectively, the first 15 and 

all 21 of the following: 

Common brick 
Fire brick and clay brick, 

block, or tile 
Face brick 
Sewer pipe 
HollOW building tile 
Silica brick 
Architectural terra cotta 
Wall tile 

Enameled bri ck 
Draintile 
Vitrified brick or block 

(for paving) 
Roofing tile 
Floor tile 
Ceramic mosaic 
Vitrified brick or block 

(other than for paving) 

l Thls lndustry Will, tor brevlty, be deslgnated "Clay Products." It should 
not be contused, however, Wi th the Census subgroup ot the same name WIll ch 
lncludes pottery. Th18 Short tl tle Will alSo be appl1 ed to the Industry's 
products. 
2 In even-numbered years the Census apparently covers only product10n 1n the 
Clay products 1ndustry; but 1n the rema1n1ng years, 1t 1ncludes secondar~ 
clay-product output ot other 1ndustrles. The ettect on comparab1l1ty 1s 
negl1g1ble, tor secondary product10n In odd-numbered years accounted c on
slstently tor less than 1 percent ot the value ot clay products. 
The data tor even-numbered years are republ1shed 1n the b1 ennl al Census Of 
Nanujactu'rBs fran the Census a!reau' s annual Clay Products (Includ,ng Potiery), 
'oncla, Refractories, and Sand-L'.e Bric_: Yroduction and Stoc~. 
3The 21-product 1ndex 18 almost ldentlcal with a 26-product lndex ot only 
sl1ghtly hlgher value coverage WIll ch could be constructed tor the perlod 
1927-33. 
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Stove linin!! Enameled and faience tile 
Clay sold (raw or prepared) 
Aluminum brick 

Magnesite and chrome brick 
Refractory cement 

Labor expense in this industry comprises about one-third of 

the value of production. The magnitude of this ratio and, in 
addition, the similarity of raw materials and processes for the 

various products favor the assumption that uni t-value weiehts are 

proportional to unit labor requirements. That this is actually 
so is indicated by the results of aBLS study of man-hour require
ments and by Census wage-earner, value, and quantity statistics 

for establishments classified according to major product. Unit 
values and uni t wage-earner and man-hour requirements - expressed 
as percentages of their respective totals - show strikingly similar 
distributions. The tabulation based on Census material follows: 4. 

Establishments 
whose major 

product was -

Common brick 
Face brick 
Terra cotta 
Hollow buildin!! tile 
Roofing tile 
Floor, ceramic-mosaic, 

enameled, faience, 
and wall tile 

Vitrified brick or 
block 

Draintile 
Sewer pipe 

Percent of total 

1925 

Wage 
earn- Value 
ers per 
.per unit 
unit 

6.0 
9.5 

51.3 
3.1 
7.0 

0.2 

11.0 
4.7 
7.2 

5.2 
8.2 

55.7 
3.0 
7.9 

0.1 

10.3 
3.3 
6.2 

1927 

Wage 
earn- Value 
ers per 
per unit 

unit 

6.1 
10.3 
49.3 

3.4 
6.6 

0.1 

11.5 
4.7 
7.9 

5.6 
8.7 

53.4 
3.3 
7.5 

0.2 

10.8 
3.8 
6.9 

1929 

Wage 
earn- Value 
ers per 
per unit 
unit 

6.4 5.6 
10.5 8.9 
47.5 54.4 
3.9 3.9 
6.6 5.6 

0.2 0.2 

11.2 10.8 
4.7 3.9 
9.1 6.6 

BLS man-hour requirements, which relate to 1935, have a distri
bution pat tern (percent of totall similar to Census unit-value 
weights despite differences in scope: 5 

4.AlthOUgh the quantity units for the various products dUfer(e.g., thOusands, 
tons, and square feet). they remain Identical for each produat In all 3 years. 
5T1187 products covered by the BLB study (B. H. Topk1S, "Labor Requlr8lllents 
In the ProdUction of Clay Proclucts," NontUy Lobo," Review, December 1937, 
pp. 1391-14.10) account for about 4.0 percent of tile outputof the Clay ProdUcts 
Industry. The BLB survey Includes aU departlllents from clay digging to loading 
but ezcludes delivery. TIle Census probably Includes truckers wnen reported 
on the pay roll. BLB ShOws separate labor reQul rements for machlne-molded 
and hand-molded face brlck,mt Since mostareprobablyof tile tonner variety, 
the ratio for machlne"'lllolded brick only was considered equivalent to the 
Cansua figure. Again, the BLB ratio forpaV1ng brick refers to but 1 variety, 
to-pound, wnlle the Census Ugure 18 an average for all. The method used by 
BLB In allocating man-hours to dl Uerent proclucts In plants malting more than 
1 product, If an, such plants were surve,ed, Is not clear from the publlshed 
artl cleo 
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Percent of total 

Man-hours Value per uni t in -
Product per ,unit 

in 1935 1929 1935 

Common brick 9.2 8.2 9.1 
Face .brick 12.7 13.0 13.3 
Paving brick 16.7 16.8 21.6 
Structural tile 4.4 5.5 5.4 
Floor tile 20.4 18.3 13.0 
Wall tile 23.7 28.5 26.0 
Sewer pipe, wall 

coping, flue 
lining 12.7 9.6 11.6 

The items in the production index comprise from 83 to 97 percent 
of the value of all clay products. The percentage tends to dimin-
ish, particularly after 1929, but this tendency may reflect not 
only an increase in output of products excluded from the index 
(e. g., "fire-clay special shapes", "other clay products", and 
"other nonclay refractories") but also a relative contraction of 
the average unit value of the included products. s Adjustment of 
the production index by division by an index of value coverage -
which attributes the whole decline in coverage solely to a rise 
in the volume of excluded output - would ultimately result in 
somewhat higher estimates of productivity after 1929: 

Year 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 

EDip 1a ymlD t 

NRP 

produc
tion 

index 

67.1 
73.6 
61.6 
80.3 

104.4 

99.7 
109.8 
111.2 
108.3 

Value
adjusted 

production 
index 

65.5 
71.0 
60.2 
79.5 

100.0 

97.0 
106.5 
108.7 
106.9 

aDd MaD-haon 

The employment index is based 
on the Census wage-earner totals 

Year 

1928 
1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

NRP 
produc

tion 
index 

102.6 
100.0 
72.9 
47.6 
32.3 

25.3 
26.8 
35.9 
54.1 

Value
adjusted 

production 
index 

101.3 
100.0 
73.2 
48.8 
23.4 

27.1 
28.6 
40.0 
58.9 

on the BLS series for 1923-36, 
for 1919 and 1921, and on in-

SAlthough the relative unit values ot the included products are stable. the 
same may not be true tor all products at the industry. The general upward 
movement at the value at excluded products. coupled with the decline in the 
production index. appears. nevertheless. to represent largely an expansion 
at output. 
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terpolation by means of the BIS index for the Stone, Clay, and 
Glass group for 1920 and 1922.' 

The man-hours index was obtained by the deflation of pay rolls 
by average hourly earnings. The former series was constructed 
from the BIS pay-rolls index for 1923-36, from Census wages for 
1919 and 1921, and from the products of value and interpolated 
ratios of wages to value in 1920 and 1922.8 

The earn ings series is based largely on average hourly earnings 
computed from data collected by NRP in cooperation with NBER 
from about 80 brick and tile plants. 9 A national average was 

computed for odd-numbered years by dividing the median of average 
plant earningsl0 in each of 5 regions (which together comprised 

about one-third of the 48 States) into corresponding regional pay 
rolls cumulated from Census (State) wages and then dividing the 
aggregated quotients into the sum of the regional pay rolls. It 
should be noted that this procedure is consistent with the fact 
that hourly rates vary by region rather than by product. 

The next problem was to complete the earnings series. The first 
step was to determine the ratio, in each odd-numbered year, of 
the simple average of regional medians to the computed national 

average described above; the ratios for the even-numbered years 
were then obtained by straight-line interpolation; and finally, 
the interpolated ratios were applied to the simple-averages of 
regional medians in intercensal years. 

The earnings series, nOW" continuous, was adj us ted to the level 

of the BLS figures for the whole industry on the basis of the 

'In 1931 the Census combined the Crucibles and CIII7 PrOducts Industries. 
(The value of products of the former 18 not more than 1 percent of the total 
for both.) Because ot the small number ot wage earners In the Crucibles 
Industry (e. g •• only 321 In 1929. orO.3 percent ot the combined total). an 
ad~ustment tor Internal comparability would have altered the employment Inde:r 
(to the nearest unit) In but 1 year. 1919. 
8The ratios In census years 1919-27 were remarkably stable. The large wage 
content ot value. whlcb has alreadY been mentioned. makes such a basis tor 
Interpolation dependable. 
lithe results ot the JlRP-N8ER survey are summarized In a report by K. E. West. 
PrOductivU, 0114 I.~'o,.e"t ,,, Se&ectetl IlI4ustries: Bric. OM fHe (WPA 
National Research Project In cooperation with Nattonal BIIreau ot Economic 
Research. Report NO. N-2. 1939). The survey was contlned to 5 products. 
which are shown here with the percentages ot national production of each 
represented by the sample: Common brick. 5-13; face brick. 2-8; vltrtrled 
brick. lees then.2 to 1925 and over 20 thereafter; dralntlle. 2-5; and hollow 
tile. 0.1 trom 1919 to 1927 and about 7 thereafter. 
The earnings sample Includes about 70 plants In 1929 and later years but only 
18 In 111111. 34 In 1925. and 56 In 1928. In 1935 the plants In the sample 
contributed about 6 percent ot the estimated total man-hours In the Industry 
as de tined by the Census. 
lOIn 1 region the sudden Increase -In the size ot the sample trom 1928 to 1929 
necessitated an adjustment ot the earlier medians to the level indicated by 
the Isrger sample. Since the number or plants canvassed Increased gradually 
In other regions. Similar adjustments were not reqUired. 
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average relationship bet~een the 2 series in 1932-35.11 Although 
the absolute BLS earnings are greater, the relationship is so 
stable that the trends of the ~ series in these years are prac
tically identical. 

It is of interest to compare the NRPman-hours index with another 
obtained wi thout resort to field-survey data. The latter is based 
on the NRP employment series; adjusted Census prevailing weekly 
hours for 1919, 1921, 1923, and 1929;12 and BLS actual weekly 
hours for 1932-36: 

Man-hours Man-hours 
index index 

NRP based on NRP based on 
Year man-hours employment. Year man-hours employment. 

index and adj ust.ed index and adjust.ed 
weekly hours weekly hours 

1919 84.1 80.9 1928 99.7 101.3 
1920 90.4 86.7 1929 100.0 100.0 
1921 76.8 71.6 1930 72.3 70.5 
1922 96.1 93.0 1931 45.9 43.3 
1923 114.3 112.5 1932 24.7 23.7 

1924 115.3 110.0 1933 25.3 23.6 
1925 117.5 111.8 1934 30.6 28.7 
1926 117.9 114.0 1935 37.6 36.7 
1927 111.0 109.2 1936 55.1 53.9 

habet hit)' 

Separate Census data for 9 branches of the industry permitted 
the construction of subindexes of wage-earner productivity for 

comparison with the NRP composite in the period 1925-29. In 
computing these relatives, the assumption was made that all 
the labor expended in each branch could be imputed solely to 
the fabrication of the major product; the errors resulting from 
this oversimplification are, believed to be negligible. 

llAbso1ute ~verage hourly earnings computed tromBLB Bull. No. 265 and No. 358 
compare as to110ws with the adJusted NRP tlgures tor 1919 and 1922: 

Year BLB NRP 
1919 $0.480 $0.458 
1922 .430 .465 

(The 2 Ugures tor 1919 reter to brick and tUe establlsbments. In this year 
the selected tull-tlme pay rolls examined by BLB Included 1.773 workers. or 
about 2 percent ot the total. . The BLB canvass In 1922 was restricted to 
common-brick plants which employed 5.078 wage earners.) 
12Uter completion ot the prevaUlng-hours series by straight-line Inter
polation. the tlgures tor 1919-21 and tor 1922-29. respectively. were reduced 
to actual hours by multiplication by 0.84 and 0.89. ratios computed trom 
BLB Bull. No. 265 and No. 358 (see ttn. 11). The ratio tor 1919 Is based on 
BLB actual and Census prevailing hours; tor 1922. on BLB data only. In the 
latter year BLB prevaUlng hours were higher than Interpolated Census pre
vailing hours. The ratio 0.e4 Is doubtless too high In view ot the tact that 
the 1919 studY excluded part-time pay rolls. 
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1920 
1821 
1922 
1923 

1924 
1925 
1928 
1927 
1828 

1928 
1830 
1931 
1832 

19a3 
1884 
19315 
1838 
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Branch 

IndeK of output per 
wage earner (1929=100) 

1925 1927 

Entire 1ndustry (NRP) 99.7 100.1 

Co_on br1ck 101.8 105.3 
Pace br1ck 105.0 101.4 
Ploor, ceram1c, and wall t1le 116.5 117.9 
Hollow bu1ld1ng tile 116.1 113.2 
Sewer p1pe 118.6 114.9 
Terra cotta 87.1 96.8 
V1tr1fied br1ck 95.4 96.9 
Dra1nt1le 93.3 99.7 
Roofing t1le 89.1 100.0 

f •••• 11.- IUMMARY INDIIII 'OR THI CLAY 'RODUCTI (OTHER THAN POTTERY) 
AND NONCLAY RI'RACTORIIS INDUSTRY: ISIS-II 

( IIZI • 100) 

Te ... Pl"Od .. ct.loa "plopeat. HaD-ho .... s 
O .. tp .. t per -

Wa~e earDe .. H ...... ho .. r 

67.1 82.4 84.1 81.4 78.8 
73.8 88.8 90.4 83.1 81.4 
81.8 73.'1 78.8 83.8 80.2 
BO.3 90015 98.1 88.7 83.8 

104.4 109.8 114.3 95.0 91.3 

99.7 107.9 115.3 92.4 88.5 
109.8 110.1 117.5 89.7 93.4 
111.2 112.15 117.8 98.8 94.3 
108.3 108.2 111.0 100.1 97.8 
102.8 100.8 99.7 101.7 102.9 

100.0 100.0 100.0 100.0 100.0 
72.8 78.8 72.3 82.4 100.8 
47.8 54.8 45.8 88.7 103.7 
22.3 34.8 24.7 84.1 80.3 

215.3 34.2 215.3 74.0 100.0 
28.8 42.1 so. 8 83.7 87.8 
35.8 47.8 37.8 715.1 95.5 
54.1 80.0 1515.1 90.2 98.2 

49 
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14. COlli BROUP 
15. BIIHIYI COlli 
lB. BYPRODUCT COXI 

The Coke group, which employed 21,700 wage earners in 1929, in
cludes allestablishments ellgaged in the high-temperature carbon
ization of coal in beehive or byproduct cokeovens. In conformity 
with the practice of the Bureau of Mines, these establishments, 
which produced about 95 percent of the total tonnage of coke, are 
classified in the Beehive Coke industry or the Byproduct Coke 
industry according to the type of oven they operate. The Coke 
group, as here defined, includes the Census industry "Coke, Not 
Including Gas-House Coke" and the byproduct plants of city gas 
companies, which are classified by the Census in the Manufactured 
Gas industry. 1 

A complete reversal in the "relative importance of the Beehive 
Coke and Byproduct Coke industries has taken place since 1900. 
In that year the former accounted for 95 percent of the group's 
coke production andthe latter for5 percent; in 1919 thepercent
ages were ~3 and 57, respectively, and by 1935, 3 and 97. The 
Beehive Coke industry employed ~5 percent of the group total of 
30,600 wage earners in 1919, 12 percent of the group total of 
21,700 in 1929, and only 5 percent of the 18,~00 in the group 
in 1935. The number of beehive ovens, furthermore, declined 
from almost 83.000 in 1919 to about 13,000 in 1936, while the 
number of byproduct ovens rose from 10,000 to almost 13,000. 
In the same interval, the production of byproduct coke advanced 
77 percent and the output of beehive coke declined 91 percent. 

, ..... u •• 

Coke Group.- The 2 NRP production indexes for· the Coke group 
are harmonic means of the rE;~atives for thecomponent industries. 
One of these indexes, with changing employment weights, was used 
in determining output per wage earner; the other, with changing 
man-hour weights, was used in determining output per man-hour. 
The NRP indexes compare as follows with arithmetic means of the 

l C1tY gas plants have accounted for 
output of byproduct-oven coke: 

1919 .... 4.9 
1922 .... 2.3 
1926 .... 2.8 

the follow1ng percentages of the total 

1929 .... 8.1 
1932 .... 14.8 
1938 ..... 8.1 
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production relatives for the component industries weighted by 
1929 employment and man-hours: 

Index. of production with -

Year Changing weights Fixed weights 11929) 

Employment Man-hours Employment Man-hours 

1919 75.1 66.6 76.7 71.7 
1921 42.1 41.1 42.7 41.8 
1923 93.7 89.0 98.0 93.3 
1925 86.3 85.1 86.9 84.9 
1927 85.7 85.4 85.9 85.4 

1929 100.0 100.0 100.0 100.0 
1931 54.3 56.3 56.1 57.0 
1933 43.7 45.4 46.1 46.9 
1935 54.9 57.3 57.9 59.0 

Bedive Cole.- The index of production for this industry is 
based on the aggregate quantities of coke produced and the coke 
equivalent of recovered breeze (i. e., the difference between 
breeze production and waste); these 2 products represent the 
total output of the industry. The Bureau of Mines reports annual 
statistics of coke and breeze production for the period 1919-36 
and of breeze waste for the period 1922-36; 2 the quantity of 
breeze waste prior to 1922 was estimated on the basis of the 
ratio in this year between breeze waste and breeze production. 
The amounts of recovered breeze were converted to coke equivalents 
by means of the ratio (0.877) between the thermal values of a 
ton of breeze and a ton of coke. 3 In no year of the period 1919-36 
did the coke equivalent of recovered breeze exceed q..S percent 
of the aggregate tonnage of coke and coke equivalent. 

By~roduct Coke.- The index of production for this industry is 
based on the aggregate quantities of coke produced and the coke 
equivalents of recovered breeze, recovered coke-oven gas (i. e., 
the differ~nce between gas production - including consumption 
in heating ovens - and waste), tar, and light oil; these products 
represent about 9S percent of the value of the industry's· output. 
The Bureau of Mines provided the necessary statistics for all 
years of the period 1919-36 except for breeze waste for 1919 and 

eThe Bureau Of Hine. aeries sre published In annual issue a ot Ninel"Q' RUOIWc/lS 
of n. II"Uu 8tQtu. part 11 (1919-81) and NiMl"Qb laMboo" (1932-37). 
Breeae consiats of screeninllS and pulverlaed substandard colte which contains 
ash and other i.purlties. 
8Thl Bureau ot Hines considers 20.000.000 B. t. u. the t1pical theral content 
Of a tOD Of breese; the therasl content ot a ton of colte was Uzed at 22.800.000 
B. t. u. atter a atud1 ot various published and unpubliahed atat1st1ca. 



52 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

1920; 2 the quantities of such waste were estimated for these 

2 years on the assumption that the 1921 ratio ·of breeze waste 
to breeze production was applicable. The coke equivalents of 
the several byproducts were determined in the same manner as the 
equivalent of breeze produced in the Beehive Coke industry.4 

Because of the predominance of coke over its byproducts and 
the stability of the relative yields, 5 an index of coke production 
alone adequately indicates the movement of the Byproduct Coke 
industry's output. Such an index never differs by more than 
1 unit from the NRP series: 

Year 

1919 
1921 
1923 
1925 
1927 

1929 
1931 
1933 
1935 

NRP 
production 

index 

46.8 
36.9 
70.2 
74.7 
82.5 

100.0 
61.6 
50.6 
64.2 

Index of 
byproduct-coke 

output 

47.1 
37.0 
70.4 
74.7 
82.2 

100.0 
60.6 
49.9 
64.1 

An aggregative index including the same products as the NRP 

index but with average unit-value weights (1919-361 6 is even 
closer; the maximum difference is only 0.3 units: 

NRP Value-wei ~hted 
Year production production 

index index 

1919 46.8 47.1 
1921 36.9 37.oi 
1923 70.2 70.1· 
1925 74.7 74.7 
1927 " 92.5 92.5. [Con.] 

'The thermal values assumed tor coke and coke breeze are shown In ttn. 3. 
The B. t. u. values at the other products are reported b:y the Bureau at Klnes 
as tallOWS: Coke-oven gas, 550 per cublc toot; tar, 150,000 per gallon; and 
11ght all, 130,000 per gallon. 
5The :ylelds at coke and Its b:yproducts are as tallows: 

Product 

Coke, lbs. 
Breeze, lbs. 
Gas. cu. tt. 
Tar, gals. 
Llght all. gals. 
Ammonla !SUIPhate and 

equ valent). Ibs. 
6Tbe weIghts, llke the productIon 
data. 

Yleld per ton at coal charge ~ 
1919 1929 1936 

1.402 
103 

1.159 
8.06 
2.58 

20.82 

1.392 
126 

1.098 
8.87 
2.61 

22.31 

1.409 
113 

1,106 
8.86 
2.69 

22.14 
serles, were derIved tram Bureau at Klnes 
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[CO".] HRP Value-weighted 
Year production production 

inde][ inde][ 

1929 100.0 100.0 
1931 61.6 61.6 
1933 50.6 50.5 
1935 64.2 64.5 

.. ,I.,. ••• a •• Ma.-l •• ra 

The NRP group indexes of employment and man-hours are based 
on the corresponding totals for the 2 component industries. 

The employment index for the Beehive Coke industry was computed 
for the odd-numbered years 1919-31 from Census wage-earner sta
tistics for beehive ovens; 7 it was completed for the period 
1919-36 by means of relatives of man-shifts reported by the 
Bureau of Hines. 8 

The wage-earners index for the Byproduct Coke industry was 
computed for the odd-numbered years 1919-31 from Census statistics 
for byproduct ovens? after adjustment to include employment at 
the byproduct ovens owned by city gas companies; the adjustment 
was made on the assumption'that the output (in terms of aggregate 
coke equivalents) per wage earner in the entire industry is the 
same as at the byproduct ovens represented in the Census sta
tistics. Employment in 1933 and 1935 was computed by subtracting 
the estimates for the Beehive Coke industry (based on the NRP 
index and the 1929 Census figure) from the Census totals for 
byproduct and beehive ovens and then adjusting the differences 
(on the assumption stated above) to include wage earners at by
lIroduct ovens operated by city gas companies. The employment 
series was completed for the period 1919-36 by means of comparable 
Bureau of Mines figures for man-shifts. 8 

The NRP indexes of man-hours for the Beehive Coke and Byproduct 
Coke industries are relatives of the corresponding Bureau of 
Mines figures, which are based on 'plant reports of man-hours, 
man-shifts, and prevailing hours per shift.8 

?Tb. CellS'" 01 IIIJfHl/acttwes prov1des separate eaplOYileat rilUrea tor tbe 
2 brancbee of tbe Colte. 1I0t Iacludlag Oaa-Houae Colte 1aduatr)' - viZ. beeblve 
oveaa and b)'product oveas - tor the Odd-aumbered ),ears 1818-31 oal)'. 
8Stat1stlce tor .an-ahUte worlted b)' all tha waga earaers 1a each ot the 
2 1aduatr1es are pulll1sbed 1a Co.-Ov." .fcdde"t" ." tile U"Ued 8tates (aDDual 
serlea. 1830-34.) and 1a .fcdd."b at CO,", 01l8M Dtw'''' J93t1. 
8n • I lI&a-llour. eer1ee ara pobUabed 1a .fcdde"t" at Co. OvellS Dtw'''' J93t1. 
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T.~I. 14.- SUMMARY INDEXES POR ,THE COKE INDUSTRY BROU': 1819-18 

(1928 = 100) 

pro duc-
pro duc-t.1on Out.put. OUt.put. 

Year (employ- Employment. per wage t.1on Man-hours per man-
ment. earner (man-hour hour 

weight.s) weights ) 

1919 75.1 140.8 53.3 88.8 124.1 53.7 
1920 82.0 158.4 51.8 75.8 135.2 55.9 
1921 42.1 78.1 55.3 41.1 83.9 84.3 
1922 84.1 97.9 85.5 81.3 82.8 74,2 
1923 93.7 134.2 89.8 89,0 104.7 85.0 

1924 73.4 99.8 73.5 72.0 81.8 88.2 
1925 88.3 109.1 79.1 85.1 95.8 88.8 
1928 95.1 108.4 87.7 93.9 98.8 97.0 
1927 85.7 101.0 84.9 85.4 91.5 93.3 
1928 87.4 89.3 97.9 87.9 85.1 103.3 

1929 100.0 100.0 100.0 100.0 100.0 100.0 
1930 78.8 91.5 85.9 80.1 87.9 91.1 
1931 54.3 74.0 73.4 58.3 70.0 80.4 
1932 35.1 58.3 80.2 38.5 52.2 89.9 

1933 43.7 87.9 84.4 45.4 58.5 77.8 
1934 51.1 83.8 81.1 53.1 87.4 78.8 
1935 54.9 84.7 84.8 57.3 84.3 89.1 
1938 74.0 101.9 72.8 78.4 77.5 98.8 

T.~I. 1&.- IUMMARY INDIXES POR THI BEEHIVI COKI INDU8TRY: 1818-11 

(1928· 100) 

Year product.ion Employment Man-hours 
Output. per,-

Wage earner Man-hour 

1919 288.9 508.7 428.8 58.4 87.2 
1920 310.7 477.8 397.9 815.1 78.1 
1921 83.8 1315.1 111.8 82.0 75.0 
1922 129.6 234.8 188.7 155.3 88.8 
1923 293.3 3154.7 281.1 82.7 104.3 

1924 157.8 181.2 155.15 87.0 101.4 
19215 172.8 207.8 199.3 83.2 88.7 
1928 190.2 193.8 189.1 98.1 100.8 
1927 110.1 121.4 120.0 90.7 91.8 
1928 89.0 89~15 89.7 77.1 78.9 

1929 100.0 100.0 100.0 100.0 100.0 
1930 42.8 84.2 158.4 88.7 715.9 
1931 17.2 31.1 24.4 1515.3 70.5 
1932 10.3 24.5 '19.0 42.0 154.2 

1933 14.1 &3.0 24.8 42.7 58.9 
1934 15.8 34.0 22.4 48.5 70.15 
19315 14.0 32.0 20.8 43.8 67.3 
1936 26.1 415.15 29.5 57.4 88.5 
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' •• 1. 11.- IUMMAAY IKDIXII raa fHI ~ypaaDUCf call IKDUafay: 1111-18 

( IIZI K laD) 

Yea .. .roduct.1oD EIIplopeDt Man-hours 
Output per _ 

Wage earner Man-hour 

1919 48.8 88.5 89.1 52.9 52.5 
1920 ~.8 113.0 104.9 50.3 54.1 
1921 38.9 87.7 58.4 54.5 83.2 
1922 52.7 78.5 70.4 67.1 74.9 
1923 70.2 102.8 84.3 88.3 83.3 

1924 83.5 88.2 73.1 72.0 88.9 
1925 74.7 95.1 83.8 78.5 89.1 
1928 83.2 98.,2 86.3 86.5 96.5 
1927 82.5 98.1 88.2 84.1 93.6 
1928 90.9 89.3 84.5 101.8 107.8 

1929 100.0 100.0 100.0 100.0 100.0 
1930 85.4 95.4 91.8 89.5 93.2 
1931 61.8 80.1 75.3 76.9 81.8 
1932 40.5 83.1 56.0 64.2 72.3 

1933 50.8 72.9 62.3 69.4 81.2 
1934 68.0 90.7 72.6 63.9 79.9 
1935 64.2 92.2 69.3 69.6 92.8 
19S6 82.9 109.9 83.0 75.4 99.9 
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17. CONFECTIONERY 

The establishments in this industry, which employed 63,500 

wage earners in 1929, are engaged primarily in the manufacture of 
candy, confections, popcorn balls and cakes, sal ted nuts, stuffed 
dates, and similar products: The industry excludes establishments 
manufacturing chewing gum or chocolate. 1 

ProdaetlDa 

Census statistics for the following 11 products (accounting 
for over 75 percent of the value of all confectionery production) 
were weighted by their respective uni t values in 1929 and combined 
into an aggregative index for the odd-numbered years of the period 
1927-35: 

Choco la tes 1 
*Fancy 
*Bulk 
Count 

Bars 
*Chocolate-covered 
*Other kinds 

*Hard candy 
Caramels and chewing 

candy 
Gum work 

*Pan work 
Marshmallows 
Lozenges 

The index number for 1925 was derived from comparable aggregates 
in 1925 and 1927 for 6 of the above products (indicated by aster
isks). No Census data are available for years prior to 1925. 

Census quantity statistics represent confectionery production 
in all industries, except in 1925 and 1927., when not only was 
the canvass restricted to the Confectionery industry, but some 
establishments failed to report in detail. An internally compa
rable biennial series for the period 1925-35 was obtained by 
adjusting the aggregates of the weighted quantities for 1925 

and 1927 on the basis of the proportion of the total value of 
confectionery made in all industries produced by establishments 
reporting in detail. 

Figures collected and published by the Bureau of Foreign and 
Domestic Commerce were used to complete the production series 
for 1925-36 (except 1932).2 The Bureau tabulated the quantity 

1 Chocolates (1. e.. chocolate-coverec1 canc11es other than chocolate-coverec1 
bars) are nonnal proc1ucts of the ConfectIonery Inc1ustry anc1 shoulc1 not be 
confusec1 w1 th chocolate, wh1ch 18 manufacturec1 In the Chocolate anc1 Cocoa 
Proc1ucts Inc1ustry. The latter classlt1catlon also 1ncluc1es the chocolate 
c1epartments operatec1 by confectIonery manufacturers for the proc1uctlon of 
coatIngs for theIr own use. 
2The statlst1cs, collectec1 "In cooperatIon w1th the Nat10nal ConfectIoners' 
Assoclat1on, the Nat10nal Wholesale Contect10ners' Assoc1at10n, the Assoc1atec1 
Retall Confect1oners ot the Unltec1 States, local confectIonery assoclat1ons, 
anc1 the trac1e press., are publ1shec1 1n Con/ecHOM.,., DhtdbuHon ,,, tile 
Un'ted St~tes. . 
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and value of 9 types of "candy,,3 sold by identical establishments4 

within each of the following series of years: 1925-28, 1927-29, 

1929-30. 1933-3~. 193~-35, and 1935-36. Since the number of 
establishments canvassed by the Bureau of Foreign and Domestic 
Commerce varied from survey to survey. it" was necessary to con
struct a chain (aggregative) index of the physical volume of 
sales. Each product was weighted by its value per pound in 1929. 

The resulting sales series for 1925-30 and 1933-36, which compared 
favorably in trend with the index for census years, was used to 
complete the latter. 

The index number for 1932 was interpolated by means of estimates 
of total poundage of confectionery output reported by the Corn 
Industries Research Foundation. s 

Em~l.,m.al aa. Maa-haar. 

The index of employment. which conforms to Census trend, was 
constructed by BLS. The man-hours index was obtained from the 
product of this employment series and an index of average weekly 
hours based on Census prevailing hoUrs for 1923 and 1929. on 
BLS actual hours for 1932-36, and on estimates for the remaining 
years Obtained by straight-line interpolation. 

It will be recalled that the production index refers to con
fectionery made in all industries. Employment and man-hours, 
o~ the other hand, correspond only to production within the 
Confectionery industry - and even some of this labor is devoted 
to secondary products. The resulting lack of comparability, 
however, is negligible. 

3"Cand)'" lncludee certain Items classlUed b)' the Census In the Chocolate anel 
Cocoa Productl lnelustr)'; "contectloner)," as deUneel b)' the Census lnclueles 
certain .peclalt)' looels not conslelersel In the sales sUrYe)'s. 
The 9 t),pes ot "canel,. are: Plain package goods. tanc), package goodS. choc
olate bulk csnd),. other bulk canel),. moldeel chocolate cand), bars. choco!ate
covered candy bars. other candy bars. 5- anel 10-cent packages. and penn), 
goods. Subsequent to the Urst survey. some at the Items "hleh had been 
Included under "chocolate-covered bars" were classlt1eel as "moleleel bars." 
4These estab118h111entl. eVldentl)' the larger ones In the lndustr)'. contrlbuteel 
approxlmatel)' the tollo"lng percentages ot the total value ot "commercial 
oroeluctlon": 

1925-28 .... 80 
1927-29 .... 87 
1929-30 .... 88 

1933-34 •••• 75-80 
1934-35 •••• 75 
1935-38 .... 70 

5111tlllrtlGUOOIOI COftflllcUOfIer, Karch 1937. p.22. The totals tor 1931 anel 1933 
were read troD a bar Iraph; the actual total was ahown tor 1932. 
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1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

T •• 1. 17.- SUMMARY INDEXES .DR THB CDN'ICTIDNBRY INDUSTRY: 1925-18 

( 1929 = 100) 

Year Product.ion Emplojllllent. Han-hours 
Output. per -

Wage earner Han-hour 

88.7 100.1 100.1 88.6 88.6 
100.8 104.0 104.0 96.9 96.9_ 
99.8 99.4 99.4 100.4 100.4 
95.9 97.2 97.2 98.7 98.7 

100.0 100.0 100.0 100.0 100.0 
96.8 90.6 85.1 106.8 113.7 
82.2 80.6 70.7 102.0 116.3 
75.7 73.5· 60.0 103.0 126.2 

79.6 79.6 58.5 100.0 136.1 
90.5 81.2 58.2 111.5 155.5 
98.6 82.0 59.5 120.2 165.7 

106.3 79.3 61.9 134.0 171.7 
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lB. COTTOM BOODI 

The Cotton Goods industry, which employed about ~25 ,000 wage 
earners in 1929, embraces mills engaged primarily in any of the 
processes preparatory to the spinning, or in the actual spinning, 
of cotton yarn and in the weaving of cotton piece· goods over 12 
inches in width. Cotton goods of smaller width and cotton knit 
goods are treated by the Census as the principal prodUcts of 
other industries and hence are outside our definition. 

Most of the national output is contributed by 2 regions, New 
England and the Cotton-growing States. 1 Since the war the former 
has been declining; the latter, however, has advanced steadily. 
In 1919 the 2 regions were practically equal in wage-earner em
ployment and value of products; by 1935 the Cotton-growing States 
were thrice as important as New England in each respect. The 
regional shift in the production of woven goods (over 12 inches 
in width) is equally striking: in 1919 New England produced ~5 
percent of the national total and the Cotton-growing States 51; 
by 1935 the former contributed but 19 percent and the latter 78. 

,,. ... u •• 

The NRP index of national production was computed for the odd
numbered years of the period 1919-35 from weighted aggregates 
for the following 30 Census products in 1919-33 and for 26 of 
these (the 4 omissions are indicated by asterisks) in 1933-35; 
the weight for each is its unit value in 1929: 

.Batting, wadding, and mattress 
felts 

-Bedspreads and quilts 
-Blankets 
Corduroys 
Cottonades and cotton worsteds 
Cotton card laps, sliver, and 

roving produced for sale 
Cotton table da.ask 
Cotton waste produced for sale 
Cotton yarns produced for sale 
Denims 
Drills 
Ginghams 

Lawns, nainsooks, cambrics, 
and similar muslins 

-Mosquito netting and tarlatan 
Napped fabrics 
Numbered duck (except tire) 
Ounce duck (except tire) 
Pillow tubing 
Plushes, velvets, and 

velveteens 
Print cloth 
Sheetings 
Shirtings 
Tapestries 
Thread 

lThe .8 New England States are Connecticut. Maine, Massachusetts, New Hampshire. 
Rhode Island. and Vermont; the 14 Cotton-growing States are Alabama, Arkansas. 
California. Georgia. KentuckY. Louisiana. Mississippi. Missouri. North Car
olina, Oklahoma. South Carolina, Tennessee. Texas, and Virginia. 
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Tickings 
Tire fabrics 
Tobacco, cheese, butter, 

bunting, and bandage 
cloths 

Towels, towelings, and wash 
cloths 

Twills and sateens 
Twine 

This index, which accounts for about 80 to 90 percent of the 
value of cotton goods, yarns, etc. made in all industries,2 was 
completed for the even-numbered years of the period 1919-36 by 
means of the Federal Reserve index of raw-cotton consumption. 

In an analogous manner, regional indexes for the New England 
and Cot ton-growing States were also constructed from less detailed 
Census statistics for the odd-numbered years of the same period. 
The products entering. into these 2 indexes account for about 70 
to 85 percent of the value of cotton goods, yarns, etc. made in 
all industries. The 12 classes included in the main segment, 
1919-33, were weighted by their respective unit values in 1929; 

and the 5 available for the shorter interval, 1933-35 (the re
duction in the number of series represents consolidation, not a 
change in coverage), by average unit values for 1933 and 1935: 

1919-33 

Woven goods (over 12 inches in 
width) 

Sheetings 
Print cloth 
Lawns, nainsooks, cambrics, 

and similar muslins 
Shirtings 
Twills and sateens 
Denims 
Napped fabrics 
Tire fabrics 
Bedspreads and quilts 
Other woven goods 3 

cotton yarns produced for sale 
cotton waste produced for sale 

1933-35 

Woven goods (over 12 inches in 
width) 

Cotton yarns produced for sale 
Cotton waste produced for sale 
Cotton twine 
Cotton cordage and rope 

Three other indexes of national production were constructed for 
comparison with the NRP series. Two of these are means of the 

2Value coverage decl1neCl throughout the per1oCl, probably reflecting, 1n part, 
a Clecl1ne in quant1ty coverage, too. The latter coulCl not be appraiseCl in 
any year, nor coulCl any compensatory aCljustment be maCle in the inClex, which 
may consequentlt overstate proCluct1on somewhat in years prior to 1929 and 
unClerstate it somewhat thereafter. 
3 In aClCl1t1on to other 1 tems, th1s class 1ncluCles the follow1ng: Tobacco, 
cheese, butter, bunting, anCl banClage cloths; g1nghams; mosquito netting anCl 
tarlatan; Clrllls; ounce Cluck (except tire); numbereCl Cluck (except tire); 
plushes, velvets, anCl velveteens; tapestries; corCluroys; cotton table damask; 
Clraperies (except velvets anCl plushes)t voiles; pajama checks, Climities, anCl 
s1m1lar fabrics; crepes; rugs (except oath mats); pillow tub1ng; bath mats; 
anCl terry-woven fabrics (except towels, towelings, wash cloths, anCl bath mats). 
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regional indexes - one harmonic with changing man-hour weights, 
the other arithmetic with 1929 man-hour weights. The third, 
which has about the same value coverage as the NRP national index 
and also employs 1929 unit values as weights, is based on a less 
refined classification 118 classes of products).4 

Year 

1919 
1921 
1923 
1925 

1927 
1929 
1931 
1933 
1935 

NRP 

85.2 
78.3 
99.6 
97.3 

104.9 
100.0 
73.4 
85.1 
76.7 

Impl.,m •• ' ••• M •• -baa •• 

Index of production 

Regional composite 
18 

Harmonic Arithmetic products 
mean mean 

81.6 89.4 80.5 
82.3 83.3 76.2 

102.9 101.8 97.0 
97.6 98.2 94.6 

104.8 104.8 102.5 
100.0 100.0 100.0 

74.1 74.1 74.8 
83.1 83.2 84.2 
74.4 73.8 75.2 

The wage-earner indexes for the United States and for the 
2 principal regions were computed for the odd-numbered years from 
Census statistics. The first of these was interpolated and ex
tended to 1936 by means of the BLS employment index, but the 
other 2 were not completed for the even-numbered years since 
satisfactory regional series were not available. 5 Each relative 
for 1935 land hence for 1934 and 1936) is too low as a result 
of the Census' transfer of workers in dyeing and finishing depart
ments of cotton mills lexcept those engaged in dyeing raw stock 
and yarn f or use in t he same plant) to the newly established 

4The 1'7 products, Inadd1tlon to .Other woven goods. (see ttn. 3). are: Bheet
Ings; print cloth; tire fabrics; shirtings; napped fabrlcs; tw1l1s and sateens; 
denlms; plusbes. velvets. and velveteens; towels. towe11ngs, and wash cloths; 
drllls; glnghams; lawns. na1nsooks. cambrlcs. and slm1lar mus11ns; tlcklngs; 
cottonades and cotton worsteds; cotton table damask; cotton 1Srns produced 
tor sale; and cotton waste produced tor sale. 
5Annual NICB eapl07lllent Indexes are available tor the North and the South 
(the latter onl, through 1929). but un111te the BLB Inde% tor the whole country. 
the, do not contorm to Census trend. Furthermore. the NICS and Census reglons 
do not correspond preclsel,: Tbe North Includes 5 of the New England States. 
II Klddle AtlantIc 8tates. and l111nols. wh1le the South Includes Karyland 
and 8 ot tbe 14 Cotton-growing 8tates. The NICS emplo7lllent Indezes compare 
as tollows wltb those computed trom Census statlstlcs: 

New Cotton-
Tear North England South growlng 

(NICB) (Censue) (NICS) States 
(Census) 

1921 138 147 91 71 
1923 149 164 108 87 
1926 128 130 104 90 
1927 121 123 116 103 
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industry category Dyeing and Finishing Cotton, Rayon, andSilk. 8 

Productivi ty, conversely, is overstated in each of these years 
by an indeterminable percentage. 

The 3 man-hours indexes are, with the exception of 1919, rela
tives of the quotients of pay rolis and average hourly earnings. 
Like employment, wages were determined for t he odd-numbered years 
1919-35 from the Census of lIanufachres; and, again, only the 
national series was completed by means of a BLS index. 7 

Average hourly earnings for the United States were supplied 
for the even-numbered years of the period 1920-30 by BLS studies;8 
the figures for the odd-numbered years 1921-31 are unpublished 
BLS estimates based on the same studies and on supplementary 
information; and those for 1932-36 were furnished by the regular 
BLS canvass. The number of man-hours for 1919 was determined 
by multiplying national employment by estimated average actual 

weekly hours per man Ii. e., by Census prevailing hoursfor1919 
adjusted by the average of the ratios for 1921 and 1923 of BLS
NICB actual to Census prevailing hours)9 and by the estimated 

average number of weeks in the year Ii. e., by the average quotien't 

for 1920-36 of NRP annual man-hours totals and corresponding 
weekly man-hours computed from Census employment and BLS-NICB 
actual hours per man per week).10 

8An adJustment. however, was made tor a minor lack ot comparab1l1ty - viz. 
the Inclusion In the regional statistics tor 1936 ot workers In the Cotton 
Narrow Fabrics Industry. . 
The total number or wage earners engaged In dyeing and Unlshlng cotton rabrlcs 
In 1936 (43.319) could not be distributed between cotton mll1s and Independent 
dyeing and rlnlshlng establishments. The uncorrected employment rlgure ror 
the Cotton Ooods Industry Is 389.082. As a consequence or this understatement 
In employment. relat! ve output per wage earner tor the United States as a whole 
Is overstated In 1936 by not more than 11.8 percent. 
7Bee rtn. 6. The pay-rolls Indexes. like the employment series. are not In 
accord with those based on Census data (1929=100): 

New Cotton-
Year Norch England Bouth growing 

(NICB) (NICB) Btates (census) (census) 
1921 118 148 97 88 
1923 157 187 121 87 
1926 127 133 104 88 
1927 122 130 120 108 

8The results or the biennial BLB surveys are summarized In 1Iages caM .ovrs 
of liab01'" 1ft Cotton-Goods Naftufactwrift{!: 1910 to 1930 (Bull. No. 6311), p. 2. 
The number or wage earners covered by the several surve;rs varies rrom 14 to 
26 percent ot the total In the Industry. 
9The 2 ratIos are 0.863 and 0.877. Bee rtn. 10 tor description ot BLB-NICB 
serles. 
10The average number or weeks Is 60.8. The BLB-NICB average "eekly hours 
series Includes estimates ror the even-numbered years 1920-30 derived trom 
data In the BLS report (see ttn. 8). estimates ror the odd-numbered years 
1921-31 obtained by Interpolation or these BLB Ugures by averages or NICB 
hours tor the North aDd Bouth weighted by employment In corresponding Btates 
(see tollowlng paragraph In text and ttn. 6). and Ugures ror 11132-38 turnlshed 
by the regular BLB surveys. 
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The regional earnings, supplied by NICB for roughly comparable 
areas, were considered adequate for the purpose of computing 
man-hours indexes for census years. 11 The discont inuance of the 
NICB series for the South in 1929, however, necessitated theuse 
of another method to estimate man-hours for this region in later 
years: Man-hours for the 2 regions combined were first determined 
on the assumption that their average relationship to the national 
totals for 1919-2912 was applicable thereafter; the computed 
man-hours for New England were then deducted from the estimated 
regional sums. Man-hours for 1919 were computed in a manner 
similar to that employed in the derivation of the national figure 
for the same year.13 

...... 11.11' 

In addition to the final productivity indexes it was possible 
to compute absolute output and input (consumption) per man-hour 
in the 2 chief regions: 

Year 

1919 
1921 
1923 
1925 
1927 

1929 
1931 
1933 
193516 

., 

Output (lbs.J of woven 
goods, yarns for sale, 
and cotton waste per 

man-hour 

Cotton- New 
growing England 
states states 

3.8 2.5 
3.9 2.1 
4.5 2.2 
4.1 2.3 
4.4 2.4 

4.7 2.6 
4.4 2.5 
5.0 2.8 
5.4 3.1 

Consumption (lbs.) of 
raw cotton, purchased 

cotton waste, and 
yarns per man-hour 

Cotton- New 
growing England 
states states 

4.0 2.8 
n.a. n.a. 
n.a. n.a. 
4.3 2.6 
4.6 2.7 

4.9 2.8 
n.a. n.a. 
n.a. n.a. 
n.a. n.a. 

U NICB bourlJ earn1ngs, be1ng averages, should be more rel1able than tbe HICB 
reg10nal emploJlDent and pa,-roll t1gures, wh1ch are totals; the, should be 
1nfluenced less bJ the SlH ot the sample. In anJ case, other regIonal 
statistics (see ItOfttlll, J.GbOf'" Revielll, liaJ 1935 and Januar, 1938) are less 
sat1stactorJ s1nce theJ are not cont1nuous and reter onl, to the even-numbered 
Jears 1920-32 and to sOIDe selected months thereatter (the NRP regIonal 1ndexes 
reter onlJ to the Odd-numbered Jears). 
12The rat10s ranged trom 0.80 to 0.87. 

13The weeklJ man-hours Ugures tor each region are products ot Census emplo,
aent and NICB weeklJ hours tor everJ Jear except 1919. In this ,ear weekl, 
man-boura tor the North and South combined were dIstrIbuted between the 2 
regions on the basis ot the 1921 proport1ons. 
1'Not prec1selJ comparable w1th rates tor preceding ,ears. 
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In interpreting these rates, cognizance must be taken of the 
differences in quality of the regional products. The higher 
rates for the South reflect the fact that it produces principally 
coarse- and medium-yarn fabrics, which, as staple commodities, 
may be made under mass-production conditions, while New England 
specializes in fine and style fabrics. Census statistics indicate 
that in 1935, for example, the Cotton-growing States produced 
93 percent of the total number of square yards of "11arrow sheet
ings and other coarse and medium yarn fabrics", while New England 
contributed '73 percent of the total square yardage of "fine 
cotton goods. II 

T •• 1. 18 •• - SUMMARY INDIXIS POR THI COTTON BOODS INDUSTRY: 1919-18 

(1928 = 100) 

Year Production Emp101Dlent. Han-hours 
Out.put. per -

WaQe earner Han-hour 

1919 85.2 101.4 100.2 84.0 85.0 
1920 84.3 101.8 94.1 82.8 89.6 
1921 78.3 97.0 94.5 80.7 82.9 
1922 90.8 97.7 95.8 92.9 95.0 
1923 99.8 111.0 104.8 89.7 95.0 

1924 84.5 98.3 88.7 87.7 95.3 
1925 97.3 104.8 101.0 92.8 96.3 
1928 99.3 105.9 108.1 93.8 91.9 
1927 104.9 110.0 117.8 95.4 89.0 
1928 94.0 99.4 98.2 94.6 95.7 

1929 100.0 100.0 100.0 100.0 100.0 
1930 74.3 84.1 76.8 88.3 96.7 
1931 73.4 77.7 78.1 94.5 94.0 
1932 87.8 69.9 86.0 97.0 102.7 

1933 85.1 89.3 78.0 95.3 109.1 
1934 73.3 92.5 84.6 79.2 113.5 
1935 76.7 86.9 82.8 88.3 122.1 
1936 95.6 92.0 72.1 103.9 132.6 
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' •• 1. 11 •• - SUMMARY INDIIIS 'DR TNI COTTON IDDDS INDUSTRY, BY RBBIDN: 
CENSUS YBARB 1919-15 

Year 
Man-hour 

New England States 

1919 154.3 160.3 141.1 96.3 109.4 
1921 132.9 147.2 147.9 90.3 89.9 
1923 145.8 154.2 158.1 94.6 92.2 
1925 127.5 129.8 130.9 98.2 97.4 
1927 118.1 122.5 126.1 96.4 93.7 

1929 100.0 100.0 100.0 100.0 100.0 
1931 65.8 71.6 69.4 91.9 94.8 
1933 85.9 72.1 62.3 91.4 105.8 
1935 60.4 60.3 46.1 100.2 131.0 

Cotton_growing States 

1919 58.4 70.4 75.8 80.1 74.4 
1921 58.0 70.5 68.5 82.3 84.7 
1923 79.4 87.2 80.0 91.1 99.3 
1925 83.3 90.0 91.3 92.6 91.2 
1927 98.0 102.5 105.4 95.6 93.0 

1929 100.0 .I-Oa.O 100.0 100.0 100.0 
1931 78.4 '80.9 82.3 96.9 95.3 
1933 92.0 99.5 85.8 92.5 107.2 
1935 80.6 101.4 71.1 79.5 113.4 
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19. ELECTRIC LAMPS 

The establishments in this industry employed about 8,700 workers 

in 1929 in the manufacture of parts (such as bases, lead-in wires, 
filaments, and bulbs) and in the assemblyof lamps. Two important 

I 

technological advances have been made in this industry in the 
present century: III The development of the group or unit system 
of manufacture, which synchronizes the operations in the assembly 
process so that the flow from raw materials to finished product 
is continuous; and (2) the supplanting of manual labor by such 

automatic devices as the Ohio bulb machine (introduced in 1930), 

which turns out as many as 4 dozen bulbs in each revolution. 

Pudult laa 

Annual quantity statistics forS items - bases, 1argeandminia
ture glass bulbs, and large and miniature lamps - are available 
for 1920-31 from a BLS study. 1 Relatives of these S series were 

combined into 2 production indexes, both of which are harmonic 
meanS. The first, with changing employment weights, was used in 

determining output per wage earner; the second, with changing 
man-hour weights, was used in determining output per man-hour. 
These 2 indexes are not only almost identical with each other but 
also with arithmetic means of the S series of production relatives 

weighted by employment and man-hours in 1929. The 4 production 
indexes are shown below: 

Index of production with -

Year 
Changing wei ghts Fi:I:ed weights (1929) 

Employment Man-hours Employment Man-hours 

1920 56.3 58.2 57.8 59.3 
1921 39.8 40.3 39.8 39.2 
1922 50.0 49.9 50.5 51.1 
1923 64.7 64.7 64.6 65.0 

1924 67.1 67.0 66.9 66.9 
1925 71.9 72.0 71.8 72.0 
1926 75.9 75.9 75.6 75.8 
1927 86.3 86.3 86.1 86.6 

1928 86.2 86.2 86.2 86.1 
1929 100.0 100.0 100.0 100.0 
1930 86.1 86.5 86.5 86.9 
1931 78.8 79.1 79.7 80.3 

lfecllftolottcol Cllofttss OM I_f/loy.eftt 1ft tile Ilectrlc-],o_f/ IMu.stry (Bull. 
No. 593) by W. Bowden provides the on17 comparable prOduction and labor 
statistics for this Industry. Series for ate" otber minor prOducts (sUCb 
as lead-In "Ires) "ere also avallable. but these "ere not used since the 
labor engaged In their manufacture Is negligible. 
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It is also of interest to compare the component series. As 
might be expected, the production relatives for large bulbs 
and large lamps are similar, as are also those for miniature 
bulbs and miniatnre lamps: 

Year 

1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 

1928 
1929 
1930 
1931 

Bases 

60.5 
26.3 
48.9 
62.0 

61.1 
64.9 
68.4 
79.2 

80.3 
100.0 
78.3 
71.9 

Index of production of -

Large 
bulbs 

65.9 
51.5 
66.4 
79.5 

62.9 
77.2 
84.4 
97.4 

86.3 
100.0 
92.9 
89.7 

Miniature 
bulbs 

43.4 
26.6 
35.5 
54.1 

64.3 
64.9 
70.0 
72.0 

86.2 
100.0 
76.3 
62.3 

Large 
lamps 

64.7 
44.6 
56.8 
68.4 

69.4 
75.5 
77.6 
93.9 

86.4 
100.0 
92.3 
90.0 

Miniature 
lamps 

45.3 
28.8 
37.4 
55.4 

65.2 
65.9 
71.4 
72.6 

86.6 
100.0 
77.6 
62.9 

The Census classifies the manufacture of bulbs in the Glass 
industry2and the assembly of lamps in the Electrical Machinery, 
Apparatus, and Supplies industry, but it does not segregate the 
corresponding employment. The quantities of large and miniature 
lamps reported by the Census compare favorably with BLS ·totals: 3 

Ratio of BLS to Census 
production 

Year 
Large Miniature 
lamps lamps 

1921 1.043 0.945 
1923 1.067 1.044 
1925 1.029 1.025 
1927 1.018 1.081 
1929 1.030 1.033 
1931 1.021 1.066 

The relatives of these quantities are, of course, also similar. 
It may be remarked that by 1935 the production of large lamps 
and hence probably of large bulbs, too, had risen above the 1929 
level by 10 percent: 

2.rhe production of bulbe, Included by the Census wi th 'pressed and blCMn 
ware', allounted In 11125 (the only year Blnce 1I11e for which it Is reported 
separately) to 30,1011 thousand dosen, aa compared w1th 3e,64.6 thousand dozen 
accordlnl to tbe 8LB study. 
3Tbe differences are partly accounted for by the fact that tbe Census series 
do .. not inclUde carbon-fllallent lamps, Wblch In 11123, their peak year, con-
stituted less tban II percent of tbe total. . 
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Index of production Index of production 

Year of large lamps of miniature lamps 
i 

BLS Census 
i 

BLS Census 

1921 44.6 44.0 28.8 31.5 
1923 68.4 66.1 55.4 54.9 
1925 75.5 75.6 65.9 66.4 
1927 93.9 95.0 72.6 69.4 

1929 100.0 100.0 100.0 100.0 
1931 90.0 90.8 62.9 60.9 
1933 n.a. 86.8 n. a. D. a. 
1935 n. a. 110.1 n. a. n. a. 

Emp Ia ymla t , Mla-balul, aad Praductlvlty 

The BLS study which supplied the production data also provided 
the only employment and man-hours series for the industry. Con
sequently the indexes of employment, man-hours, and producti vi ty 
could not be extended beyond 1931. 

The employment and man-hours indexes are rela ti ves of the total 
number of wage earners and man":'hours consumed in the manufacture 
of bases and bulbs and in the assembly of lamps.4 

The indexes of output per wage earner and per man-hour were 
obtained by dividing the proper summary-production indexes by 
the employment and man-hours series. 

Man-hour productivity was also determined for each of the 5 

products. The series for large and miniature lamps closely ap
proximate the comnosite until 1929: 

Year 

1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 

1928 
1929 
1930 
1931 

NRP 
(compos

ite) 

25.4 
27.0 
33.4 
40.5 

50.0 
60.9 
69.3 
76.0 

67.1 
100.0 
100.6 
106.2 

Index of output per man-hour 

i Large I Minia- I Large 
Bases bulbs ture lamps 

bulbs 

59.4 
42.8 
69.7 
74.0 

70.2 
82.8 
87.6 
99.2 

100.2 
100.0 

98.7 
112.7 

20.1 
16.6 
39.7 
55.2 

49.7 
79.7 
66.6 
83.2 

85.2 
100.0 
69.7 
97.7 

23.3 
26.1 
36.4 
48.9 

46.6 
53.7 
67.0 
72.9 

83.2 
100.0 
86.3 
99.4 

25.9 
26.6 
34.8 
37.4 

49.2 
56.4 
66.1 
76.6 

8S.1 
100.0 
109.4 
120.6 

Minia
ture 

lamps 

24.4 
28.6 
27.4 
39.1 

49.1 
58.1 
69.4 
73.2 

64.2 
100.0 
93.5 
94.6 

4The emplollDent statistics, whlch refer malnly to wage earners, are partly 
eetlmated by BLB on the baela of "manufacturlng methode" and other lnforma
tlon. fUrthermore, "In eome of the mlnor detalle, the flgures are not com
parable for the entlre perlod. For example, lnthe volume of labor employed 
in lamp-assemblY plants there 1B included a amall amount of labor used ln 
maklng mlniature bulbs before thls work was completely transferred to separate 
plants." (Bowden, 0;. cU., p. 33.) . 
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la". 11.- SUMMARY INDIIII .DR THI ILICTRIC LAMPS INDUSIRY: 192D-11 

(1929 = 100) 

Produc-
t.1on Out.put. Produc- Output 

Year l .... plo7- Eioplo7llent per wage t.ion Man-hours per .an-
.ent. earner 'm.an-hour hour 

weight.s) weights) 

1920 58.3 240.0 24.3 58.2 229.4 25.4 
1921 39.8 185.6 24.0 40.3 149.4 27.0 
1922 50.0 162.6 30.8 49.9 149.4 33.4 
1923 64.7 169.0 38.3 64.7 159.8 40.5 

1924 67.1 136.6 49.1 67.0 134.1 50.0 
1925 71.9 119.9 60.0 72.0 118.3 60.9 
1926 75.9 113.2 67.0 75.9 109.5 69.3 
1927 86.3 110.8 77.9 86.3 110.6 78.0 

1928 86.2 100.2 86.0 86.2 99.0 87.1 
1929 100.0 100.0 100.0 100.0 100.0 100.0 
1930 86.1 91.0 94.6 86.5 85.8 100.8 
1931 78.8 83.2 94.7 79.1 73.1 108.2 
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aD. PERT I LIZERS 

This industry, which in 1~49 employed about :U,ooo wage earn
ers, is confined to the manufacture of commercial fertilizers, 
the principal classes of which are superphosphates and so-called 
mixed or complete fertilizers (combinations of superphosphates, 
potash, and ammoniates in variQus proportions). It does not 
include the merchandising of fertilizing materials for use in 
the natural state or of tankage from slaughtering and meat-packing 
establishments for use without remanufacture. 

The plants included in the industry show 3 distinct levels 
of integration. One group manufactures its own sulphuric acid, 
superphosphates, and mixed fertilizers; another purchases sul
phuric acid to make superphosphates; and the "dry-mixing" plan.ts, 
the largest group, purchase all the materials which go into the 
complete fertilizer. In 1935, for example, there were 100 plants 
of the first type, 96 of the second, and 772 of the third. The 
relative quanti ties of sulphuric acid, superphosphatE:s, and com
plete fertilizers produced in the industry did not change sig
nificantly during the period of interest. 

, .. dull .. 

Census quantity statist ics embracing all commercial-fertilizer 
production in ~ groups - complete fertilizers; 1,2 superphosphates 
produced for sale; fish scrap; and potash superphosphates,2 bone 
meal, and other fertilizers - were combined into an aggregative 
index with 1929 unit-value weights. These statistics referred to 
the odd-numbered years of the period 1919-25. In 1925 and sub
sequent census years separate statistics were reported for the 
3 indica ted components of the fourth group; a 6-group index wi th 
1929 uni t-value weigh ts was t heref ore cons truc ted for odd-numbere<1 
years of the period 1925-35. The 2 indexes were linked in 1925 
and completed for the even-numbered years by means of a series of 
relatives of total tonnage of fertilizer consumption as estimated 
in the F.rti Li.,r Revi'lII of the National Fertilizer Association. 8 

lTo make the 1919 Ugure for 'complete fertil1zere" comparable w1th thOse 
for later yeare. the estimated amount of "ammoniated fertilizers" 1ncluded 
by the Census was deducted and transferred to "other fert111zers." 
a,ro correction was made for the small year-to-year changes 1n the percent
ages of ni trogen (NR,). phosphorus (P, 0.). and potass1um (X,O) 1n complete 
fert111zers and ot phosphorus and potasslum In potash superphosphate. 
aThe consumpt10n serles includes not only commerCia! fertilizers. to whicb 
Census production statistics are restricted. but also fertillzer materials. 
a considerable quantity of whlch Is Imported. Nevertheless. the 2 1nc1ezes 
are 1n close accord in census ,ears. 



FERTILIZERS 71 

It is of interest tocolllpare this index with another which, in 
addition to the same products incensus years, includes sulphuric 
acid produced tor sale. Although this secondary product repre
sented little more than 2 percent ot the value ot all output of 
the industry in 1929. it was more important than 3 of the primary 
products included in the NRP index (viz, fish scrap, potash 
superphosphate, and bone meal!. The expanded index (the quantity 
of sulphuric acid had to be estimated for 1933 and 1935)4 is so 
close to the NRP index that the latter may be regarded as uniformly 
including sulphuric acid for sale: 

NRP Index of production 
Year production including sulphuric 

index acid for sale 

1919 97.5 96.6 
1921 62.7 62.0 
1923 79.2 79.4 
1925 64.9 95.3 
1927 94.9 95.9 

1929 100.0 100.0 
1931 73.9 74.3 
1933 56.9 57.7 
1935 69.3 71.0 

A second comparative index includes the total output of 3 groups 
ot products - complete terti li zers, superphosphates. and sulphuric 
acid - each ot which is weighted by the estimated number ot man
hours of direct labor required per unit in the departments or 
plants devoted specitically to its manutacture. 5 Although such 
an index is logically preferable to the NRP series, the computed 
man-hour weights are crude and are available for a leSS-detailed 

4 . 
To estimate pr~ductlon tor sale, total production In tbe Industry was de

termined Urst by means ot a Um1lar serles tor a group ot 54 to 75 super
plloepbate manutacturers, publislled In tbe BfWWY of CfWf'"e1lt Bf4S'ness; tbe 
quantity produced tor sale was tllen segregated tram tbe estimated totals by 
tile application ot eztrapolated percentages derived 1a means ot a series ot 
ratios ot Shipments (alSo publ1Bbed In tbe BfWvey 0 Ctwf'"e1lt Bf4Sl1Iess) to 
production for tlls same group of superphospbate manu acturers. 
6T11e weights were derived by dlv1dlng tbe total number at direct lIIan-bours 
worked In tbe sulphuric-acid, superphospt.ate, and dry-mlz1ng departments ot 
383 firms In Januar,-June 1828 by tile total output (Census) In 1928 ot sul
Phuric aCid, 8uperpbospbates, and complete fert1l1zers, respect1vel,. Tbe 
•• lIIple Urms, comprising 57 percent of tile total number of establisbments 
in 1&28, accounted for .76 percent of production.· Tbe first halt of tile year 
i. said to represent about 80 percent of the annual tertilizer ·movement.· 
The baSiC data, compiled by tbe National Fertilizer Association, are Incor
porated in NRl code records tor the Fertilizer Industry. 
'or this indn tbe daUnl tion ot complete fertillzers was eztended to lnclude 
potasll superpbospbate. TIle tonnage ot the latter was segregated from ·otber 
fert1liurs· In 1818-23 on tlls baSis of the 11125 relationsllip. Sulpburlc-acld 
production in 11133 and 11136 was es.timated by the use of statistics publisbed 
In tbe Btwvey of CfWre1lt Bus'ness (see ftn. 4). 
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classification of products. s This index is several units below 
the NRP series before 1925, reflecting the preponderance of .the 
weight assigned to complete fertilizers, and slightly higher 
after 1929, in which period the output of superphosphates for 
sale represents a declining proportion of the total for sale 
and consumption: 

NRP Index of 

Year production production with 

index man-hour 
weights 

1919 87.5 82.5 
1921 62.7 56.8 
1923 79.2 75.1 
1925 84.8 85.3 
1927 84.9 87.5 

1929 100.0 100.0 
1931 73.8 76.7 
1933 56.8 57.7 
1935 69.3 72.7 

Empleymlat lad Mia-henri 

The index of employment for the years 1923-36 was computed by 
BLS. Census wage-earner statistics yielded the relatives for 
1919 and 19411. Fstimates forthe remaining years, 1920 and 1922, 

were made by means of the NICB employment series. 

The index of man-hours was derived from the employment series 
and an annual index of average actual hours per week, which in
cludes adjusted Census prevailing hours for 1919 and 1929, NICB 
and BLS actual hours for 1920-24 and 1932-36, respectively, and 
estimates made by straight-line interpolation for 1925-28 and 
1930-31. Prevailing hours for 1919 and 1929 were reduced to 
actual by application of the average ratio of NICB actual to 
Census prevailing hours for 19411 and 1923. 

The production and labor indexes differ somewhat in scope. 
The former includes fertilizers made ill other industries; the 
latter include secondary activi ties not accounted for in the 
production index. The value of fertilizers produced in other 

eUnlt values are not satisfactory as weights for total production when some 
of the output Is consumed In further fabrication and the number of products 
Is small. Buch weights tend to be too high for the products of the later 
stages (superphosphetes and complete fertilizers) In relation to the t1rst 
product (sulphuric acld) and to Introduce duplication Into the weighted 
aggregates. Unlt value-added welghts are preferable, but they cannot be 
computed from available statistics. In the NRP Index the use of unlt value 
weights results In little duplication, it any, because the quanti ties repre
sent production for sale. 
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industries ranges from ~ to 9 percent of the total; the value 
of secondary products has advanced from6.5 percent of the total 
for the industry's output to about 18 percent. 7 The omission 
of sulphuric acidfor sale asa secondary product - it was pointed 
out in the preceding section that the NRP production index may 
be regarded as including it - would not appreciably reduce these 
percentages. 

T •• I. 20.- SUMMARY INDEXES .OR THE .ERTILIZERS INDUSTRY: 1111-11 

(IIZI = lOa) 

Year Production Emplo;vment Man-hours 
output. per -

Wage earner Man-hour 

1919 87.5 125.5 126.5 69.7 69.2 
1920 92.1 149.0 159.9 61.8 57.6 
1921 62.7 80.6 80.1 77.8 78.3 
1922 71.5 108.2 107.8 66.1 66.3 
1923 79.2 88.6 90.0 89.4 88.0 

1924 81.5 82.1 82.4 99.3 98.9 
1925 84.8 93.8 94.2 90.4 90.0 
1926 87.8 99.5 99.7 88.2 88.1 
1927 84.9 88.9 89.1 95.5 95.3 
1928 98.9 94.9 94.9 104.2 104.2 

1929 100.0 100.0 100.0 100.0 100.0 
1930 98.4 97.9 93.3 100.5 105.5 
1931 73.8 69.5 63.0 106.2 117.1 
1932 50.7 49.8 42.8 101.8 118.5 

1933 56.8 62.3 52.0 91.2 109.2 
1934 63.2 84.3 57.4 75.0 110.1 
1935 69.3 83.4 57.8 83.1 119.9 
1936 76.0 77.5 62.2 98.1 122.2 

7The extent ot the lack of comparab1l1 ty between the product1on and labor 
1ndexes may not be reflected adequately 1n these value percentages. wh1ch 
const1tute the only measure avallable tor the whole per10d. Accord1ng to 
other Census stat1st1cs. the fert111zer output of other 1ndustr1es 1n terms 
of relat1ve value 1s greater than 1n terms of relat1ve tonnage - at least 
1n 1929. 1933. and 1936: 

Year 

1929 
1933 
1936 

percent by -
We1ght i Value 

6.3 
4.8 
3.7 

9.4 
7.1 
4.3 

In 1936. turthermore. three-fHths of the value at secOndary products repre
sented not production but merely ogoOds sold 1n condItIon In whIch purchased. 0 

presumably natursl fertI11zers snd s1mI1ar materIs1s excluded by the Census 
Crom the defIn1t10n of the 1ndustry. 
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II. FLOUR AND OTHER BRAIN-MILL PRODUCTS 

This industry is confined to establishments engaged primarily 
in the manufacture of flour, meal, and feed for livestock, from 
wheat, corn, and other grains. Mills engaged principally'in 
the production of cereal preparations (brea.kfast foods, prepared 
flour, etc.) or prepared feed for livestock and poultry are 
classified in other industries. 

The Census restricts its canvass to "l1Ierchant" mills, which 
purchase and grind the grain and Sell the resulting flour and 
byproducts, "Custom" or "grist" mills, which are engaged solely 
in milling grain owned by others, are not considered part of the 
industry; such mills accounted for only 5.9 and 4.4 percent of 
the combined output of merchant and custom mills in 1909 and 
1919, respectively. Establishments which do both merchant and 
custom grinding are classed asmerchant mills even if the latter 
is their major activity. 

Production and employment in the Flour and Other Grain-Mill 
Products industry have been declining since the end of the war. 
The number of wage earners in 1919 was 45,000; by 1929 it was 
only 27,000 and by 1936, 26,000. 

An aggregative production index wi th 1929 unit-value weights 
was constructed for the odd-numbered years 1919-35 from Census 
statistics for 6 classes of products: Wheat flour; 1 bran and 
middlings; feed, screenings, etc.;2 ryeflour; corn mealand corn 
flour; and buckwheat flour. These account for OVer.99,percent 
of the value of products normally belonging to the industry. 
Wheat flour alone represents from 70 to 80 percent. 

Production in intercensal years was estimated through the medium 
of an annual wheat-consumption series (bushels of w~eat ground), 
which is the equivalent of a series of unweighted aggregates of 
wheat flour and its byproducts, except for milling losses. The 
basic data (viz, monthly wheat-flour production of custom and 
merchant mills in 1925-36, semiannual production in 1919-21 and 

1Includes some seU-rlslng or prepsred flour. AlthOugh mllls clsss1tled 
elSewhere sre engsged chiefly In the manufacture of such flour, establ1shmente 
In tn e Flour and Other Graln-Mlll Products Industry have consistently ac
counted for halt or more of the total output, 
2.ro make the .teed and screenings' series Internally comparable, 11; was nec
essary to estimate and deduct the tonnage of prepared teed tor livestock and 
poultry In 1919 8/ld 1921. For thlS purpose, the percentage whiCh prepared 
feed comprised of the tonnage ot feed and screenings In 1923 was assumed to 
be typical of the earl1er years. See ten. e. 
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1924. annual production in 1923. and average wheat requirements 
per barrel of flour for each crop year since 1918-19' were ob
tained from various issues of "'eat Studies, a publication of 
the Leland-Stanford Food Research Institute. 3 

Wheat consumption was estimated for every year except 1922 

by multiplying wheat flour milled by the corresponding wheat
requirement ratio. The Federal Reserve Board index of wheat 
flour milled· for 1921-23 was used in making the estimate for 
1922. 

The consumption series closely resembles the value-weighted 
index of grain-mill production. The reason for the similarity 
is twofold: 11' Wheat flour and its concomitant byproducts dom
inate the output index; and la' since the joint yields of wheat 
and its byproducts are fairly proportional from year to year,6 
weighted and unweighted aggregates of these products are similar 
in movement. 

The unit-value weights for the principal kinds of flour - wheat. 
rye, and corn - con ld be compared with corresponding man-hour 
weights lignoring byproductsl. 8 Although labor expense consti
tutes only 3 to ~ percent of the value of the industry's products 
and unit values are fixed by indirect means,7 the 2 weighting 

l5.n.e Food Reeearcll Instl tute's estimates ot total flour production. w11lcll 
presuaabl,. Include tile output of all mercllant and custom allls. are based on 
tile Census of XG_fGciures and tile Census quarterl,.. t'1IeGt Ground G"d t'1IeGt
XU ""I Prodtlcb: XercllGflt G"d Otller XU b; Its wIIeat-requlremant ratios 
were derlyed trom tile latter source. 
·'edsrGIIUSnlslnds" of Ind .. stritJl Production (mlmeo •• Apr. 1938). pp. 19-20. 
RelatlYes of Food ResearCII Instl tute cODsulIPtion and Faa production agree 
closel,. In botll 1921 and 1923. TIle FRB lndez Is based on montlllJ data from 
tbe Census quarterlJ (see fta. 3) as adJusted bJ Russell's COIISerciGI 'ews 
and supplemented bJ material froa 'ortllwesterM X'ller. 
6The wIIeat actuallJ Iround since tile end of tile war has been so homogeneous 
that It aq be considered a unl fora grade. tile products of w11ICII are In InY&r
lant proportion. According to t'1I8Gt 8tudhs. tile number of busbela ot wbeat 
per barrel ottlour ayersged •• 8 In 18 crop Jears ••• 7 In onlJ 2. and •• 5 In 
onl,. 1 of tile 19 fr~ 1918-19 to 1938-B1. EYer since 1922-23 tile neat
requirement ratio to tile neareet tentll-bUsllel llaa been •• 8. 
ebanles In tile relatlye eaounts ot wlleat flour and Ite bJproducts Indicated 
bJ stat18t1cs In tile Cellsus Of /lGflUftJCturss reflect largel,. tbe laclt of 
unl fora teralnolog and tile absence of sufflclentl,. defined standards In 
8eneral. EaCII alll lias Its own "patent" flour. and tile line ot demarcation 
b.tw.en 10_8rade nour and IIIp-grade aldd11n8s, tor ezample. 18 tenuous 
and unetsble. 
8Relatlye labor requlreaents were determined trom eetlaates made In tile course 
of a tleld studY ot flour mills. tile results of w11lclI are eUlllllarlsed In a re
port (In preparation) bJ' R. T. BOllllan. productlYltJ and iDplo,..ent In Selected 
Industries: WIIea' Flour (wPA Hatlonal Researcll ProJect In cooperation with 
»atlonal Bureau ot Econoalc Rssearcll). 8ee ttn. 10. 
7 The cost-accountlnl practice Is to deteraln. tile net cost ot a barrel ot 
flour bJ'deducting froa tile Iross coat per barrel (estlaated on tbe assumption 
tbat tile total Iratn. eleyator. ml111nl. selllnll and admlnlBtratlYe coet Is 
to be IIol"lle onlJ b,. tile principal product - 111811-lrad. flour) tile probable 
saU. ,.Ield of tile concomitant byprodUCts. To tile reaalnder. tb. miller adds 
pacltaglnl cost and profl t to flDd tile yalue of nour at tile mlll- tile Usura 
wII1cll. apparentlJ. 18 multiplied b,. tile total nuaber ot barrels produced 
to obtain the total yalue reported to til. Census. S.e J ..... Dobr. B. A. 
Inlrabaa. and 1. J. Loy •• Cost ~ccOUflt'"1 Pr'nci,lss Gnd PrGct'c8 (2nd ed.; 
»ew Torlt: Ronald Press, 1836), pp. 463-8. 
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systems (wheat flour· 1.001 are similar enough to yield indexes 
which are substantially the same: 

Flour Man-hours Value 
per t.on per ton 

Wheat 1.00 1.00 
Rye 1.00 0.89 
Corn 0.80 0.82 

EmplDymlnt Ind Mln-houn 

The employment index, which confonns to Census trend, was con
structed by BLS.8 The man-hours index is based on this employment 
series and on an index of average annual hours. The average
annual-hours series is composed of 2 segments which were spliced 
in 1926. The first, 1919-26, was rendered continuous by straight

line interpolation of Census prevailing hours (weekly hours times 
51!19 for 1919, 1921, 1923, and 1929. The second, 1926-36, was 
derived from BLS actual weekly hours for 193.r36 and the results of 
a field study of wheat-flour establishments made by the National 
Research Project in cooperation with the National Bureau of 
Economic Research. 10 This study furnished a series of average 
annual hours worked in a sample of 15 to 35 establishments during 
the decade 1926-35. BLS average weekly hours for 1932-36 were 
raised to annual totals by multiplication by 51i; 11 the sample 
series for 1926-31 was then adjusted to the BLS level by multi
plication by the average relationship between the 2 annual-hours 
series in 1932-35. 12 

The production and employmen t indexes differ somewhat in scope. 
Some of the output included in the Census totals (less than 5 
percent by valuel is contributed from outside ~he industry. On 

8No ad3ustment was required In the number ot wage earners tor 1919-23 alnce 
the separation ot prepared teed tor anlmala trom teed, acreenlngs, etc. atter 
1923 (see ttn. 2) was merely a Change In classlt1catlOD. Dot In Industry 
detlnitlon. Even betore 1925, prepared teed Dormally belonged to another 
industry. 
9The usual number ot weeks In the tlour-mllling year, according to the NRP
NBER tleld survey (see ttns. 8 and 10). 
10The 68 estab11shments covered by the study (see ttn. 8) in 1929 compr1sed 
less than 2 percent ot the total number in ths industry. N'everthelese, during 
the period tor wh1ch the hours data are used, the total sample accounted tel' 
a m1n1mum ot 1 ..... percent (1927) ot the value ot products ot the industry and 
a max1mum ot 32.9 percent (1933). 
11The product ot tbe 1933 est1mate ot annual hours per man and the Census 
number ot wage earners 1s 61,686,76. or 97.8 percent ot tbe man-hour total 
(62,828 ,761) computed trom CeflS1l.s at liaflufactuf"es: 1933, "Man-Hour Stat1stics 
tor 32 Selected Industr1es." 
12The ratios ot the unad3usted NRP-NBER average annual hours to the (computed) 
BL8 tigures are: 

1932 •••• 1.026 
1933 .... 1.028 

19340 
1935 

1.033 
1.066 
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the other hand, some of the workers in flour mills are engaged 
in the manufacture of secondary products (about 6 percent of the 
value of total output I, which are not included in the production 
index. 

T •• I. 11.- IUMMARY INDIIII raa THI rLaua AND aTHla .alIN-MILL raODUCYS 
INDUSyay: 1919-SI 

(1829·100) 

Year ProdUCt.iOD Emplo;vaent. Han-hours 
Out.put. per -

VaQe earner Han-hour 

1919 110.9 187.5 172.5 66.2 6<1.3 
1920 111.2 151.0 15<1.9 60.<1 58.9 
1921 96.3 130.8 13S.3 73.7 72.2 
1922 l00.S 132.8 135.<1 75.8 7<1.1 
1923 101.1 130.1 132.8 77.7 76.1 

192<1 103 •• 123.7 125.8 83.8 82.2 
1925 99.2 118.<1 119.8 83.8 82.8 
1926 100.2 113.9 11<1.8 88.0 87.3 
1927 99.2 110.9 111.8 89 •• 88.7 
1928 100.3 106.1 107.2 9<1.5 93.6 

1929 ~OO.O 100.0 100.0 ~OO.O 100.0 
1930 98.7 91.7 93.5 ~07.6 105.6 
1931 93.1 8<1.5 83.7 110.2 111.2 
1932 85.9 81.5 79 •• 105 •• 108.2 

1933 81.15 85.9 75.8 9 •• 9 107.5 
1934 82.<1 98.<1 77.2 83.7 108.7 
1935 81.9 98.0 78.5 83.6 10 •• 3 
~936 86.1 95.7 85.3 90.0 100.9 
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22. FURNITURE 

The Furniture industry, ~hich employed more than 193,000 wage 
earners in 1929, includes establishments engaged primarily in the 
manufacture of household ,furni ture; furniture and fixtures for 
offices and stores; professional, laboratory, hospital, barber, 
and beauty-parlor chairs, tables, and cots; and furniture for 
public buildings. Plants manufacturing mattresses, bedsprings, 
and refrigerators are classified in other industries. 

Praduat laa 

Since no quantity data are available, the production index 
was obtained by deflating a value series for furniture made in 
the Furniture industry (exclusive of secondary products and con
tract, custom, and repair work) by an index of wholesale prices. 
The small amount of furniture made in other industries, about 
lj. percent of the total value of all furniture, was omitted in 
order to achieve maximum comparability between the production 
and employment series. 

The value data for odd-numbered years of the period 1919-35 

were supplied by the Census. 1 Estimates of value for intercensal 
years and for 1936 were made by means of the continuous BLS lndex 
of wages. 2 Such an interpolating medium should give reliable 
results since (1) it is based on a large sample, (2) wages cor
respond to production in geographic distribution, and (3) wages 

constitute as much as 26 percent of the value. of all products 
of the industry. The following tabulation shows the mo~ement of 
.wages and value relatives computed from Census data: 

Year wages Value 

1919 59.0 61.1 
1921 59.4 58.0 
1923 84.2 81.8 [CO" .] 

1The value ot secondary products and ot contract, custom, and repalr work 
(estlmatedon the baslsot the1r proportlonot the tota1ln 1923 - 3.9 percent) 
had to be eJ:cluded trom the value Usures tor 1919 and 1921. Ad3ustments 
were alSo made, when posSlble, tor mlnor Changes ln the Census det1nlt1on ot 
the lndustry. 
2The BLS wages and employment serles were ad3usted tor revlslons ln lndustry 
detlnltlon (see ttn. 1). Another lnterpolatlng medlum. based on the value 
ot furnlture produced ln pennsy1vanla and Massachusetts through 1931 and ln 
Massachusetts alone thereatter, was alSO avallable (trom annual lssues ot 
the Refiewt 011 tile ProdvcHw IMtAStdes, Public UHBHes aM KisceUaneous 
StatisHcs few tile CO,..OIIwea ltll of Pe"nsylva"ia by the Dept. ot Internal 
Atralrs and the A""tACll Refiewt of the Departu"t of J.abew aM IMtAStdes ot 
Massachusetts). ThiS series, however, covered only about 10 percent ot the 
total through 1931 and only about 5 percent thereatter. The wages index, 
moreover, glves a better approxlmatlon to the trend ot Census values. 
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[COli.] Year wages Value 

1925 92.8 90.2 
1927 98.1 93.0 
1929 100.0 100.0 
1931 :S1.9 50.6 
1933 31.5 31.4 
1935 46.9 45.5 

The wholesale-price index was constructed by splicing 3 series 
of weighted averages of BLS relatives - one for 10 products from 
1919 to -1936, the second for 12 products from 1925 to 1936, and 
the third for 1'1 products from 1926 to 1936. The weight for 
each relative is the 1929 value estimated from the Census of 
Manufactures. The 3 series are almost identical in coterminous 
periods. 

The NRP employment index is the BLS series adjusted to conform 
to revised Census wage-earner totals. This index is not identical 
in scope with the deflated value series since it includes wage 
earners engaged in the manufacture of secondary products and in 
custom, contract, and repair work. The number of such wage earn
ers could not be ascertained, but the effect of their inclusion 
on the comparability of the production and employmen t indexes is 
probably small since the value of their output constitutes only 
about ~ percent of the total. 

The man-hours series was derived from the employment index and 
from an annual series of average actual weekly hours based on 
adjusted Census prevailing hours for 1919, on NICB actual hours 
for 1920-31, and on similar BLS statistics for 1932-36. The 
correction factor applied to the Census figure for 1919 is the 
1923 ratio of actual to prevailing hours. 
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T •• I. 11.- SUMMARY INDIIII 'OR THI 'URNITURI INDUITRY: 1111-31 

( 1111 • 100) 

Year Production EIIplo)'llent. H ..... hours 
Out.put. per -

Wage earner H ..... hour 

1919 55.1 '72.5 .'75.8 '76.0 '72.'7 
1920 48.0 80.0 79.8 60.0 60.2 
1921 45.1 64.3 60.9 '70.1 '74.1 
1922 59.9 '76.4 '78.8 78.4 '76.0 
1923 ee.'7 86.9 89.3 '79.1 '76.9 

1924 '73.8 85.2 85.5 86.6 86.S 
1925 84.9 93.6 94.8 90.'7 89.8 
1926 92.2 98.2 100.11 93.9 91.'7 
192'7 92.2 9'7.8 99.0 94.8 93.1 
1928 90.8 95.4 95.2 95.2 95.4 

1929 100.0 100.0 100.0 100.0 100.0 
1930 '70.8 '79.11 '71.9 88.4 9'7.8 
1981 158.8 65.9 511.9 81.6 96.2 
1932 38.8 51.8 3'7.8 '71.8 96.8 

1938 38.8 54.11 42.1 '71.2 92.2 
1934 43.15 158.2 43.0 74.'7 101.2 
1935 58.15 6'7.6 56.0 83.6 100.9 
1938 66.15 '715.2 ee.o 88.4 9'7.8 
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21. ILASI IRDUP 
24. WINDOW ILASI 
2&. PLATE lLASI 
21. ILASI CDNfAINERS 
27. PRESSED AND BLOWN WARE 
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The Glass group, as here defined, is restricted to the output 
of the following classes of products: 11) Window glass (including 

obscured glass); (2) plate glass (including polished plate and 
rough and polished wire glass); (3) glass containers; and (q.) 

pressed and blown ware (e. g., tableware, ovenware, tumblers, 
lenses, lamps, and bulbs for electric lamps). The q. industries 
in the Glass group correspond to the total output of these q. 

classes of products. 

The Glass group is a modification of the Census "Glass" industry, 
which includes establishments engaged primarily in the manufacture 
of glass and glass products from raw materials but not those 
engaged primarily in the production of glassware from purchased 
"blanks." In 1929 the Glass group employed about 65,'100 wage 
earners, or 9'1 percent of the total reported for the Census in
dustry. In this year Window Glass accounted for about one-tenth 
of thewagee~rne;'s inthegroup, PlateGlass for about two-tenths, 

Glass Containers for about three-tenths, and Pressed and Blown 
Ware for about four-tenths. 

Significant technological progress has been made in all these 
industries since the beginning of the century. The Lubber (semi
automat ic) cylinder machine for making window glass was introduced 
in 1905; it was followed by the Colburn (automatic) cylinder ma
chine in 191'1 and the Fourcault (automatic I sheet machine in 1921. 
By 1926 only 2 percent of the total output of window glass was 
still produced by the old hand process. Many of the operations 

in the Plate Glass industry were completely mechanized early in 
the century; the most important innovation, the continuous proc
ess (from casting to grinding and polishing), was made in 1921. 
Semiautomatic machines were substituted for the hand-blowing 

of wide-mouth glass containers as early as 1898; between 1905 
and 1917 these machines and similar ones for small-mouth ware 
were superseded by the Owens automatic machines. Between 191'1 
and 192q. feed-and-flow devices were installed. Semiautomatic 
and feed-and-flow devices are used in pressed-ware production, 
although extensive mechanization has been impeded by the mul
tiplicity of products. In the manufacture of blown ware, however, 
tbe processes have been mechanized to a greater degree. For 



82 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

example, prior to 1917 the hand process was used 'exclusively in 
making electric-light bulbs, but as a consequence of the in
troduction of the Empire E (semiautomatic) and the Empire F 

and Westlake (automatic) machines the hand process was almost 
completely displaced by 1929, 

PradaetlDa 

Glass G,.ou~.- The group production index, which includes about 
80 percent of the value of the group's output, was constructed 

in the following manner from ,relatives for the II- component in
dustries: First, the indexes of production for the II- industries 

for 1919 and the odd-numbered years 1925-35 were combined in a 
harmonic mean with changing employment weights; the resulting 
series was then rendered continuous for the period 1919-36 by the 
use of an annual index which is a similarly weighted harmonic 
mean of relatives for the Window Glass, Plate Glass, and Glass 

Containers industries for 1919, 1923, and 1925-36 interpolated 
by a harmonic mean for the first 2 of these industries. 

The NRP group index compares as follows with an arithmetic 
mean of the II- component series weighted by employment in 1929: 

Index of production with -

Year Changing Fixed 
weights weights (1929) 

1919 65.1 67.3 

1925 89.4 90.2 
1927 98.6 99.0 
1929 100.0 100.0 

1931 74.9 75.0 
1933 75.6 75.7 
1935 105.7 106.4 

Window Glass.- The ind~x for this industry was computed for 
the odd-numbered years 19 19-35 from Census series for window and 
obscured glass, which were weighted by averages of unit values 
for the same years. 1 It was completed by means of statistics 
supplied by H. Jerome for the years 1919-23 and 1925,2 figures 

10bscured and wire glass (the latter is a primary product or the Plate Glass 
industry). reported in combInation in 1933. were separated on the basis or 
theIr 1931 proportions. ' . 
2The data were collected in the course or preparation or NechllntzllHon 'n 
Industry (New York: National Bureau or Economic Research. 1934). 
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reported by the U. S. Tariff CO\lllllission for 1926-36,3 and an 
estimate for 1924 obtained by straight-line interpolation. The 
products included in the index for census years represent the 

total output of the industry. 

PLAte GLASS.- The index for this industry was constructed for 

the odd-numbered years 1919-35 from Census series for polished 
plate glass and for rough and polished wire glass weighted by 

averages of unit values for 1919-35. 4 It was completed by means 
of a continuous plate-glass-production series compiled by the 

Plate Glass Manufacturers of America and published by the U. S. 
Tariff CO\lllllission (1919-20)5 and the Survey of Current Business 
(1921-36). The products included in" this index in each odd
numbered year represent the total output of the industry. 

GLASS ContAiners.- The index for Glass Containers for the odd
numbered years 1927-35 includes series for the following 9 classes 
of products weighted by averages of unit values in the same years: 6 

Containers for medical and 
toilet preparations 

Frui t jars . 
General-purpose·· containers 
Milk bottles 

Narrow-neck bottles 
Nonpressure ware 
Pressed ware (packers') 
Pressure ware 
Wide-mouth bottles 

The relatives for 1919, 1923, and 1925 were obtained by splicing 
this index and a series for the unweighted total number of glass 

containers' in their first cO\lllllon year, 1927; the relatives for 

the remaining years, except 1920-22 and 19211-, were estimated 
by the use of 2 other unweighted series (compiled by the Glass 

Container Association and published in the Survey of Current 

3 "CIt 0 lClss Clnd He lClted 0 lClss Products (Rep. No. 123. 2d ser.. 1937). P. 144. 
The tlgures tor 1926-30 were obtained by t"he Tartrt Commission trom manufac
turers' records; those tor later years. trom the Window Glass Manufacturers 
Association. 
4The quantity ot polished plate glass tor 1933 was Interpolated by means ot 
the plate-glass series publ1shed In the SUf"vey Of CUf"f"ent Business; its value 
was segregated from the total tor 'plate glass and other glass products' by 
appl1catton ot the 1931 ratio to the corresponding totaL For the 1933 es
tlma~es ot the value and production ot wire glass. see ttn. 1. 
5CCls t Polished Pl4te OlClss (1929). p. 3. 
6The quantt ties and values ot some ot these products were reported In com
blnatton In several years; In such Instances they were separated In accordance 
with their proportions In the preceding census year. 
'This series ot totals. complIed by the Census. was reported In a BLB study 
by B. 8tem. Productivity of J,ClbOf" in tile GlCIss Industry (Bull. No. 441). 
p. 15. 
The unwelghted and weighted 

Year 
1927 
1929 
1931 
1933 
1935 

Indexes compare as 
Weighted (NRP) 

100.6 
100.0 
93.9 
98.8 

118.4 

tollows: 
Unwelghted 

96.8 
100.0 
89.5 
97.8 

114.8 
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Business), one for a sample of 31 manufacturers for 1926-33 and 
the other for ~2 manufacturers for 1933-36. 8 As in the indexes 
for the 2 preceding industries, the series entering into this 
index in the odd-numbered years represent the total value of the 
industry's output. 

Pressed. lind BLoIil1l Ifllre.- The production index for this industry 
was constructed for 1919 and the odd-numbered years 1925-35 f~om 
5 series weighted by averages of unit values. 9 Four of these 
series - for chimneys, lantern globes, tubing, and pressed tum
blers and goblets - were obtained from the Census of }llInufllctures; 

the fifth, for electric-lamp bulbs, was obtained from a BLS survey 
(for 1925-31), from the Census of Mllnufllctures (for 1919), and 

by extrapolation (for 1933 and 1935).10 In contrast with the 
production series for the other industries of the group, -the 
index for Pressed and Blown Ware includes only about one-third 
of the total value of the industry's output. 

Emp I aym .. t 

The NRP employment series for the ~ component industries (and 
hence for the group also) correspond exactly in scope to the 
production indexes. They do not include wage earners engaged in 
the manufacture of either secondary products or of "other glass 
products" which, reported only in terms of total value, could 
not be distributed. 

The first step in determining the number of wage earners in each 
industry of the group was to make preliminary estimates which 
include workers producing secondary and "other" glass products. 
For the odd-numbered years 1929-35 use was made of detailed sta

tistics supplied toNRP in a special Census tabulation; for 1923 

8ACC ord Ing to the S"f"VBY of C"f"f"ent .B"s'ness. the 31 manutac turers represented 
83 percent ot the total productlve capacity; the 42 accounted tor 95 percent 
ot all glass-contalner outpu~ In 1933. 
9The average unl t v~lues reter to the odd-numbered years 1925-35 tor all 
but 1 product (electrlc-lamp bUlbS). the unlt value torwhlch could be computed 
tor 1925 only. The quantlty and value ot pressed tumblers and goblets were 
estlmated tor 1935·trom totals whlch also Included blown tumblers. goblets. 
and barware on the basls ot the 1931 value ratto. No unlt-value tlgures 
could be computed tor 1919 Since value statlstlcs were not avallable. 
10The BLS study. fecllnologica l Cllanf!es and ',.(>loy"ent in tile , lectf"ic-La.(> 
[ndustf"y (Bull. No. 593). by W. Bowden. reports annual productlon and labor 
statlstlcs tor lamps and parts tor the perlod 1920-31. Extrapolatlon to 1933 
and 1935 was accompllshed by means ot a serles tor Incandescent-tllament lamps 
(lnCluded by the Census as a normal product ot the Electrlcal Machlnery. 
APparatus. and Suppl1es lndustry); the Incandescent-tllament lamp tlgures 
tor these 2 years were multlplled by the average ot the ratlos In the odd
numbered years 1921-31 ot the BLS to the Census serles. 
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and 1925 similar data were obtained from a BLS bulletin; 11 and 
for 1927 the total reported in the Census of Nanufactures was 
distributed in accordance with averages of the proportions in 
1925 and 1929. In order to render these q. preliminary series 
comparable with the corresponding production indexes, an adjust
ment was made to exclude the employment associated with secondary 
and "other" glass output. This adjustment was made on the as
sumption that for eacb of the component industries the value of 
output per wage earner waS the same for 111 products not normally 
belonging to the industry, 121 primary products made within the 
industry, and (3) primary products made in other industries. 
The adjustment factors applied to each series are ratios of 
la) the value reported by the Census for the primary products of 
the industry of the same name, wherever manufactured, to Ib) the 
total value of the industry's output as indicated in the special 
Census tabulation. These ratios were computed for each of the 

odd-numbered years 1929-35; their average was used for the odd
numbered years 1923-27. The employment index for Glass Containers 
was then completed for the even-numbered years of the period 

1923-36 by means of an employment series supplied in a special 
BLS tabulation; no satisfactory data were available for the com
pletion of the employment indexes for the other 3 industries. 12 

The group employment index was obtained by interpolating and 
extending relatives of the total number of wage earners in the 

q. component industries for the odd-numbered years 1923-35 by 
means of a continuous BLS index. 13 

The index of man-hours for the group was derived from the em
ployment index and a series for average weekly hours based on 

118• Stern, o~. cU., p. 16. The Census Is cited as the source ot the data. 
The Ugures tor the Window Olass and Plate Glass IndustrieS were raised In 
ths 2 years to Include emplo)'lllent tor obscured and wire glass, respectively. 
Tbe nunber ot wage earnera tor each product wae estimated by distributing 
ths dltterence between the Census total tor the -Glass' Industry and the 
total tor the 4. components (as reported In this bulletin) In accordance w1th 
the ratio ot the value ·ot each product to their combined value. 
12Statlstlcs were alBo turn1Shed tor the Window Glass and Plate Olass In
dustries In the speCial 8LB tabulation, but the derived Indexes were not 
used because ot the magal tude ot the adjustments required to contorm them 
to the trends ot the NRP relatives tor the odd-numbered years. 
Altbougb none ot tbe employment Indexes could be rendered continuous tor 
tbe entire period, percentage distributions tor all years were nevertheless 
computed tor usa as weights In tbe group production Index. Tbe 1923 per
centage. were assu.ed tor 1919-22. The dltterences between tbe group totals 
and tbe figure. tor tbe Olaes Containers Industry In tbe remaining Intercensal' 
years were distributed among tbe otber 3 Industries In accordance wi tb aver
ages ot tbe proportions In adjacent census years (the 1935 proportions were 
aasu.ed tor 1938). 
l~e 8L8 Index bad to be adjusted tor 1919-21 to contorm to tbe movement 
ot awployWent In tbe Censua 'Olass' Industry. 
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Census prevailing hours for 1919, 1921, 1923, and 1929; on BLS 
actual hours for 1932-36; and on estimates for the remaining 
years obtained by straight-line interpolation. 

Only fragmentary man-hours series could be computed for 3 of 
the ~ component industries and none for the fourth (index numbers, 

1933=100) : 

Year Window Plate Glass 
Glass Glass Containers 

1932 66.3 n.a. 101.9 
1933 100.0 100.0 100.0 
1934 102.2 n.a. 116.1 
1935 106.4 150.5 127.6 
1936 102.4 n. a. 143.9 

These estimates are relatives of the quotients of pay rolls and 

average hourly earnings provided in the special Census and BLS 
tabulations. 14 

1919 
1920 
1921 
1922 
1923 

1924 
1926 
1926 
1927 
192B 

1929 
1930 
1931 
1932 

1933 
1934 
19315 
1936 

T •••• 11.- IUMMAAY INDIIES 'DR THI ILAIS INDUSTRY IRDU': 1111-11 

(11Z1·IDD) 

Year Product.lon Emplo1llent. Kan-hour. 
Out.put. per -

Wage •• rner Kan-hour 

65.1 110.7 109.B 5B.B 69.3 
77.7 115.3 114.1 67.4 68.1 
153.3 7B.2 77.3 68.2 69.0 
Bl.9 94.6 93.3 B6.6 B7.6 
BB.4 104.7 102.B B4.4 B6.0 

B2.2 94.B 93.6 B6.7 B7.9 
B9.4 9B.2 97.0 91.0 92.2 

103.3 102.B 102.0 100.15 101.3 
9B.8 93.6 93.0 lOS. 8 '106.0 

100.2 93.9 93.7 106.7, 106.9 

100.0 100.0 100.0 10:).0 100.0 
81.3 B5.6 7B.3 95.1 103.B 
74.9 71.8 159.8 104.3 125.3 
56.2 69.4 44.5 -. 94.6 126.8 

715.6 '70.6 150.9 107.1 14B.5 
83.6 90.2 61.2 92.'7 136.6 

106.7 94.15 6'7.2 111.9 115'7.3 
116.1 96.B ~ 71.5 119.9 162.4 

14Census pay-roll stat1Stlcs tor the Window Glsss and Glass Contalners in
dushies tor 1933 and 1935 were extended by means or corresponding BLB series. 
The hourly. earnings are averages ot the quotients ot BLB monthly pay-rolls 
and man-hours tigures tor sample establishments. 
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T ••••• 4.- IUMMARY IKDIIII rOI THI WIKDDW ILAI. IKDUITRY: 1119-S8 

(IIZI g 100) 

Y .... Pl'OdllCtoiOD ZaplO7lleD" OIl"PIl" pe .. wage .a .. De .. 

1919 92.8 Il.a. -
1920 99.4 D.a. -
1921 84.1 D.a. -
1922 128.4 D..a. -
1923 127.9 144.4 BB.8 

1924 135.8 D.a. -
19211 1013.2 1811.B B8.4 
1928 132.0 D.a. -
11127 119.'7 129.4 92.5 
192B 1011.'7 D.a. -
1929 100.0 100.0 100.0 
1930 88.3 D..a. -
1931 84.2 112.1 123.2 
1932 43.0 D.a. -
1933 5B.0 57.0 101.B 
1934 '74.9 D.a. -
19311 9'7.4 BO.II 121.0 
1938 B4.11 Il.a. -

T •••• 25.- IUMMARY IKDIIII rOI THI PLATI ILASS INDUSTIY: 1919-SI 

(1111- 100) 

Te ... Prodllc .. loD Zaplo;vaeDt OIltput p ... wage earne .. 

1919 38.1 Il.a. -
1920 110.4 D.a. -
1921 37.B D.B. .-
1922 154.'7 D.a. -
1923 84.11 Bl.0 '79.8 

1924 83.5 D.a. -
19215 7B.'7 98.2 BO.l 
1928 B9.0 D.a. -
1927 '7B.4 B'7.0 90.1 
1928 88.8 D.a. -
1929 100.0 100.0 100.0 
1930 89.5 D.a. -
1981 118.15 48.B 120.'7 
1932 83.11 n.a. -
1933 u.a a8.9 147.2 
1984 IIB.9 D..a. -
1985 110.B 54.8 202.9 
1938 122.0 Il.a. -
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T.". 21.- SUMMARY IND!XIS rOR THI ILASI CONTAINIRS INDUITRY: '111-11 

(1929 a 100) 

Year Product.lon Emplo;vment Output per wage earner 

1919 64.9 D.a. -
1920 n.a. D.a. -
1921 D.a. D.a. -
1922 D.a. D.a. -
1923 82.7 101.0 81.9 

1924 D.a. 87.9 -
1925 75.8 91.3 83.0 
1926 97.2 97.9 99.3 
1927 100.6 91.7 109.7 
1928 104.6 96.3 108.6 

1929 100.0 100.0 100.0 
1930 98.4 89.5 109.9 
1931 93.9 84.2 111.5 
1932 78.7 75.9 103.7 

1933 98.8 85.1 116.1 
1934 107.7 106.2 101.4 
1935 118.4 113.2 104.6 
1936 138.1 120.5 114.6 

T •• I. 27.- SUMMARY INDIXIS rOR THI rRIBBID AHD BLOWN WARI INDUITRY: .1.1-11 

(1129· .00) 

Year Production Emplo;vment Output per wage earner 

1919 77.1 n.a. -
1920 D.a. D.a. -
1921 D.a. n.a. -
1922 D.a. n.alll -
1923 D.a. 109.4 -
1924 D.a. D.a. -
1925 95.0 86.5 109.8 
1926 n.a. D.a. -
1927 102.2 89.2 114.6 
1928 n.a. D.a. -
1929 100.0 100.0 100.0 
1930 D.a. . n.a. • . 
1931 69.5 77.9 89.2 
1932 D.a. 

" 
n.a. -

1933 69.7 . . 77.6 89.8 
1934 n.a. D.a. -
1935 95.6 100.6 95.0 
1936 n.a. n.a, -
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18. I CI CRIAM 

The establishments included in this industry are engaged pri
marily in the manufacture of ice cream, ices, and related special
ties. The manufacture of these products by hotels, restaurants, 
and retailers for use in their soda fountains is not considered 
part of this industry. The number of wage earners employed in 
the Ice Cream industry in 1929 was over 22,000 . 

.......... 
The index of production for the odd-numbered years 1923-35 is 

based on the total number of gallons, reported by the Census, of 
ice cream, ices, and specialties made in all industries; it was 

completed for the even-numbered years of the period 1919-36 by 
means of a production series for ice cream compiled by the Bureau 
of Agricultural Economics. The latter agrees closely with Census 
statistics for the same product and concurs with the relatives 
of the unweighted aggregates for all 3. 

I.,I.~ •• ' ••• M •• - ••• r. 

The index of employment, IIhich conforms to Census trend, is 

based on BLS series for 1923-36, Census wage-earner statistics 
for 1919 and 1921, and estimates for 1920 and 1922 obtained by 
straight-line interpolation. 

The man-hours index was computed from this employment series 
and a series of average weekly hours. The lat ter includes Census 

prevailing hours for 1919,1 1921,1 1923, and 1929; BLS actuiU 
hours for 1932-36; and estimates fo.r intervening years derived 
by straight-line interpolation. 

The labor and production indexes are not strictly comparable 
in scope since some of the wage earners in the industry are engaged 
in the manufacture of secondary products while others outside 
the industry are engaged in the production of ice cream, ices, 
and specialties. The only indicat ion of the extent to which this 
situation prevails is given by III the percentage which secondary 
products constitute of the total value of the industry's output 
and lal the percentage which ice cream, ices, and specialties 
made outside the industry comprise of the value of such production 

in all industries: 

lpreValUnl houra for these :rears were estlmated frolll cOlllblned statlstlcs 
for the Contectloner:r andice Creu Industrles on the baslS ot the relatlonshlp 
between the flgures tor each Industr:r In later :rears. 
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Secondar;y Product1on 

Year production of ice cream, 

in 1ndustr;y etc. outside 
1ndustr;y 

1923 6.6 11.7 
19215 6.3 10.15 
1927 6.3 9.15 
1929 6.9 7.9 
1931 5.6 6.2 
1933 7.7 9.0 
19315 8.0 10.2 

A crude adjustment of the employment and man-hours indexes may 
be attempted on the basis of the above percentages. Such an 
adjustment implies that value productivity is the same not only 
for products included in the prOduction index, wherever manufac
tured, but also for secondary products of the Ice Cream industry: 

EIIIplo~el'lt indez Man-houri 1zu1u: 
i 

Year NRP Valul- NRP Valul-
adjultecl adjultlcl 

1919 815.15 89.15 815.1 89.1 
1921 90.2 94.4 90.4 94.8 
1923 103.3 lOB.l 104.4 109.3 
1925 102.9 106.15 103.6 107.2 
1927 97.9 100.2 98.3 100.6 

1929 100.0 100.0 100.0 100.0 
1931 79.2 78.8 75.9 75.15 
1933 64.2 64.15 1515.3 515.6 
19315 77.3 '78.4 63.15 64.4 

It is apparent that the value-adjusted labor series would yield 
lower index numbers of prOductivity for years prior to 19~9 but 
almost identical ones thereafter. 
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' •• 1 •• 1.- IUMMARY INDIIII 'DI YHI ICI CIIAM INDUITIY: 1919-11 

(IUI·IDD) 

Y .... Product.loa bplopeat. Maa-hours 
Out.put. pe .. -

Wage earner Man-hour 

1919 81.8 811.11 811.1 72.3 72.8 
1920 ee.7 87.9 87.7 78.2 78.3 
1921 ee.6 90.2 90.4 78.1 711.9 
1922 711.0 98.8 97.15 77.5 76.9 
1923 80.4 103.3 104.4 77.8 77.0 

1924 79.1 106.3 107.3 74.4 73.7 
1925 87.2 102.9 103.6 84.7 84.2 
1926 86.11 100.3 100.8 86.2 85.8 
1927 90.2 97.9 98.3 92.1 91.8 
1928 81.7 99.11 99.7 92.2 92.0 

1929 100.0 100.0 100.0 100.0 100.0 
1930 911.1 92.7 90.8 102.6 104.7 
1931 82.11 79.2 711.9 104.2 108.7 
1932 61.11 67.3 63.1 91.4 97.5 

1933 119.11 64.2 1111.3 92.7 107.6 
1934 72.11 711.2 60.1 96.4 120.6 
11311 81.3 77.3 63.11 105.2 128.0 
1936 99.0 78.11 67.4 126.1 146.9 
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29. IRON AND STEIL ORDUP 
SO. BLAST PURNACES 
St. STEEL WORKS AND ROLLINO MILLS 

Establishments in the Iron and Steel group, which in 1929 em
ployed almost q.20,OOO wage 'earners, are classified by the Census 
in 2 industries: (11 Blast Furnaces and (2) Steel Works and 
Rolling Mills. Blast Furnaces, which employed about 25,000 wage 
earners in 1929, produce pig iron, ferro-alloys, and various 
byproducts from ore and scrap. Steel Works and Rolling Mills, 
which employed 395,000 wage earners in 1929, make raw (ingot I , 
semifinished, and finished steel. The following diagram repre
sents a simplified scheme of the flow of products: l 

Pig 
iron 

Ingots 

Muck 

Armor plate 
and ord
nance 

{

Tin 
Sheet and plate 

tin-plate Terne-
bars plate 

Rolled blooms 
and billets 
for forging 

Blooms, billets, 
and slabs, ex
cept for forg
ing 

and --Iron merchant 
scrap bars 
bars 

Steel castings 

Pra ••• tl.D 

New rails 
Rail joints and fastenings 
Rolled and forged axles 
Car and locomotive wheels 
Structural shapes, heavy 

and light 
Concrete-reinforcing bars 
Merchant bars (open-hearth 

and Bessemer; crucible 
and electric) 

Wire rods 
Plates 
Sheets 
Cotton ties, hoops, bands, 

and strips 
Seamless pipes and tubes 
Bolt and nut rods and 

spike and chain rods 
Skelp--Wrought-welded: 

Oil-country cas
ing, tubing, 
and pipe 

Other black pipe 
Galvanized pipe 

Ir01l 111Id S~eeL Groui'.- The composite index for the Iron and 
Steel group is a harmonic mean of the production relatives for 
the 2 industries with changing employment weights. This index 
is almost identical with an arithmetic mean of relatives weighted 

lAdapted tram C. R. Daugherty, M. O. deChazeau, and S. S. Stratton, fils 
j'conOtl'cs of tile Iron and Stes' Indus try (New York: McGraw-Hlll Book Co., Inc., 
1937), I, fa; and J. M. CampandC. B. FranCiS, NaUnt. 8ho.~'nt and fnaUnt 
01 Steel (Plttsburgh, fa.: Carnegle Steel Co., 1926), p •• 79. 
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by 1929 employment because of the comparative insignificance in 
all years of the nUmber of Blast Furnace wage earners (less than 
10 percent of the group totall: 

Index of production with -

Year Changing J'ixed 

weights weights 
(1929) 

1919 61.6 61.2 
1921 35.4 35.3 
1923 7B.O 77.B 
1925 78.6 78.6 
1927 79.0 79.0 

1929 100.0 100.0 
1931 48.1 48.1 
1933 43.7 43.7 
1935 64.1 64.0 

Blast Funtaces. - The index for this industry is based on the 
aggregate tonnage of pig iron and ferro-alloys, which together 
represent about 97 pe,rcent of the value of products. Census data 
for the odd-numbered years of the period 1919-35 were interpolated 
and extended to 1936 by means of a continuous tonnage series 
obtained from the American Iron and Steel Institute's Allllual 

Statistical R,~ort. In no census year did the difference between 
these 2 series exceed 1 percent. 

Since the Censns treats blast-furnace operations of steel works 
and rolling mills separately, the reported quantities of pig iron 
and ferro-alloys represent total production regardless of changes 
in integration. 2 

Stul forb and Rollillg lIills.- The index for the odd-numbered 
years 1919-35 is based on weighted aggregates for 31 products 
which represent about 70 percent of the total value of this 

2Cbal18es In Integration In recent ),earB are IlluBtrated b)' the rollowlng 
tabulation (Daughert)' et ol •• o~. cit., I, 382): 

Tear 

11128 
1931 
1938 

Percent or pig Iron produced b)' -
Kerchant blaBt ' 

rurnacea 
16.1 
12 •• 

'7.8 

Integrated 
companleB 

116.8 
8'7.8 
82.2 

There are • t)'pes ot coapanteB In the Iron and Steel group: Kerchant blast
turaace, Integrated, eeal-Integrated, and nonintegrated. A aerchant blaBt
turnace coapaD)' operateB onl)' blaBt turnaces. An lJItegrated compaD)' has 
blaet turnaces, eteal turaaces, and rolling aUlB. A seal-Integrated cOlllpan), 
11&8 ateel turnacee aad rollias alllB but ao blaBt turnaceB. A nonintegrated 
coapaD)' baa onl)' rollins-alII capaclt)'. 



94 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

industry's output. 3 The weight for each product is the average of 
the estimated values added per unit for the census years 1921-35. 
This index was completed by means of another, which is a weighted 
aggrega ti ve index for 21 of the 31 products;' each of the 21 
series was rendered continuous by the use of comparable American 
Iron and Steel Institute data. The 21- and 31-product indexes 
compare as follows: 

Year 

1919 
1921 
1923 
1925 
1927 

1929 
1931 
1933 
1935 

Index of production of -

31 products 21 products 
.(NRP) 

60.5 56.7 
35.1 33.7 
76.7 76.2 
78.1 77.8 
76.6 76.6 

100.0 100.0 
46.4 46.4 
44.5 45.0. 
64.9 65.5 

The quantities of each product represent total output, i. e., 
the sum of production for sale, interplant transfer, and con
sumption on premises. There are a few exceptions in the reported 
statistics, however, but adjustments were made wherever possible. 5 

It was appropriate to use uni t-value-added weights since prod
ucts of steel-rolling mills are obtained by shaping others made 
at earlier stages and almost every series represents total output. 
The estimates of unit value added, which were obtained by taking 
the differences between unit values at successive stages, are 
subject to a number of limitations arising from the defects of 

the basic statistics. It is believed that these computed weights, 

3These proclucts are: Ingots; steel castlngs; ra1ls - new ancl rerollecl; 
ra1l jolnts ancl tastenlngs; structural shapes - heavy ancl l1ght; concrete
relntorclng bars; merchant bars - 1ron. open-hearth ancl Bessemer, ancl crucl ble 
ancl electrlc; wlre rocls; plates; sheets; skelp; cotton ties, hoops, bancls, ancl 
strlps; oll-country caslng, tub1ng, ancl pIpe (wrought-welclecl); other black 
pIpe (wrought-welclecl); galvaniZecl plpe (wrought-welclecl); tIn plate; seamless 
pIpe ancl tube; blooms, blllets, ancl slabs. except tor torglng; rollecl blooms 
ancl bllletB tor torg1ns; sheet ancl tin-plate bars; bolt ancl nut rocls anclsplke 
ancl cha1n rocls; muck ancl scrap bars; aXles, rollecl or torgecl; car ancl locomo
tlve wheels; armor plate ancl orclnance; scrap lron ancl steel; ancl terneplate. 
'These are the tl~st 21 llstecl In the prececling tootnote. 
6For example. procluctlon ot each ot 2 types ot merchant bars ("open-hearth 
ancl Bessemer" ancl 'cruclble ancl electrlc') was estlmatecl tor 11125-35 trom 
comblnecl total procluctlon ancl the respectlve amounts proclucecl tor sale ancl 
transter; ancl slnce total procluctlon In 1936 was not reportecl separately tor 
stalnless-steel plates anclsheets. thelr comblnecl tonnage was cllstr1butell In 
accorclance wl th the 1933 proportIons. On the other hancl, no aclJustment coulll 
be macle tor the excluslon ot consumptlon In the same establlshment trom the 
quantities reportecl tor rerollecl ra1ls nor tor the restr1ction ot the stat1S
tlcs tor armor plate ancl orclnance to procluctlon tor sale. 
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nevertheless, yield a more satisfactory index than would unit
value weights used in conjunction with production for sale. The 
limitations of the computed value-,added weights may be summarized 
as follows: 

11t Census value data correspond to production for sale and 
interplant transfer, not total production. 

121 The values per ton at 2 successive stages are not strictly 
comparable as a consequence of losses from scale formation, 
spoilage, cropping, etc. Indeed, it has been estimated that 
an ingot yields only about '/0 percent of its weight in 
finished product. s 

13t The difference between successive uni t values still includes 
the cost of fuel, electric energy, and any additional raw 
materials consumed in the manufacture of the more highly 
fabricated product.? 

14t There may be a lack of strict correspondence between suc
cessive product classes. For example, since stainless-steel 
bars are rolled from expensive stainless-steel billets, 
blooms, or slabs, subtraction of the unit value of all 
billets, blooms, and slabs - the only figure which can be 
computed from Census data - from the uni t value of stainless
steel bars yields an excessive estimate of value added 
per ton. 8 

1st Many other factors, such as disproportionate changes in the 
price structure and differences in pricing systems, may 
distort the relationship between unit values at successive 
stages. 

SDaughert, at II'., o~. cU., I, 322; Pkttwe 8to1"Y of 11"0" IItId 8tee' (New 
York: American Iron and Steel Instl tute), p. 21: and {Yearbook ot Industr"" 
It .. , (Jan. S, 11138), p. 20S make stmllar estimates. . 
?AlthOUgh additional raw materialS are Introduced almost excluslvel, In the 
Pig-Iron and Ingot 8tagea ot production, the manutacture ot tin plete and 
terneplate requires coating metal. Furthermore, aCid baths are used at some 
atages to remove scale. 
8That a 81ml1ar problem arises In other cases IS ev1denced b, the tsct that 
negaUve unl t valuea added were obtained In 11121, 11133, and 11136, tor "blooms, 
bl11eta, and Blabs, except tor torg1ng" and tor "sheet and tin-plate bars." 
Buch a reault 8eems to be due to the unrepresentatlveness ot Census data 
tor Ingots tor sale and Interpl&nt trans tel' (about 1 percent ot the total 
productlon~whlch refer almost excluslvel, to the more expensive allo,- or 
epeclel-steel Ingots. The remaining 99 percent, which conststs prlJ118rH, at 
relaUvel, Inupenslve carbon-8teel Ingots (ct. prices tHed b, manutacturers 
with the NRA Steel Code Authorlt, and cHed by 11"0" Age), 18 consumed within 
reportinl companlea and hence la asUgned no value In Census returns. An 
attempt was made to minimize the eugleration by uUnl the Inlot unit values 
tor lnterplant transtera, which are lower than those reterrlnl to producUon 
tor 8ale. Nelative unlt-values added were, nevertheless, obtained tor the 
II products In 11121, 11133, and 1936. (The weight tor each product - an aver
ale tor 11121-36 - Is, ot course, positive.) 
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Strict proportionality between uni t-value-added weights and 
uni t labor requirements is not to be expected in view of the low 
labor content of value and value added i and the limi ta tions noted 
above. A comparison of the 2 sets of weights for 15 categories 
of products follows: 10 

Product 

Total, all products 

Steel ingots 
Billets and slabs 
Wire rods 
Structural shapes, rolled 
Plates, sheared and 

universal 

Concrete-reinforcing bars 
Standard rails and 

fastenings 
Bar steel 
Sheets, all grades 
Hoops and bands 

Pipes .and tubing 
Steel car wheels 
Railroad axles 
Fabricated structural 

work 
Tin plate and terneplate 

Average value 
added per 
gross ton 
(1921-351 

Percent
Dollars age dis

tribution 

10.77 
3.09 

10.26 
9.44 

12.03 

11.34 

11.39 
23.53 
39.00 
22.46 

56.72 
67.59 
45.75 

21.93 
73.64 

100.0 

2.6 
0.7 
2.4 
2.3 

2.9 

2.7 

2.7 
5.6 
9.3 
5.4 

13.5 
16.2 
10.9 

5.2 
17.6 

Man-hours 
added per 
gross ton 

Man
hours 

3.00 
5.65 
4.39 
2.27 

1.93 

4.26 

4.52 
5.09 

16.50 
7.64 

22.45 
20.63 
16.52 

43.74 
40.34 

Percent
age dis
tribution 

100.0 

1.5 
2.6 
2.2 
1.1 

0.9 

2.1 

2.2 
2.5 
9.1 
3.6 

11.0 
10.3 

9.1 

21.5 
19.9 

Indexes computed with these 2 sets of weights are similar. This 
resemblance, however, may not reflect the influence of the weights 
so much as the predominance of steel ingots and of billets and 
slabs in the weighted aggregates: 

iWages 1n 192i, tor example, const1tuted 26 and 5 percent, respect1vely, ot 
Value added and'value ot products ot Blast Furnaces. The correspond1ng per
centages tor Steel Works and Rol11ng M111s are 47 and 20. 
10The man-hour rat10s were computed trom cumulat1ve data tor an undet1ned 
but recent per10d shown 1n B. H. Topk1s and H. O. Rogers, "Man-Hours ot Labor 
per Un1t ot Output 1n Steel Manutacture," Mont"', ],lIbor Review, May li35, 
pp. 1168-i. Census products were regrouped to secure a comparable class1t1-
cat10n. In the computat10n ot man-hours added, account was taken ot con
vers10n 108ses. 
These t1gures, wh1ch reter to 65-60 percent ot capac1ty utll1Zat10n, may not 
be typ1cal s1nce ut111zat10n var1es w1dely not only trom product to product 
at any g1ven time but alSo trom year to year. (Ct. Daugherty et II l., o~. cH., 
II, 717.) 
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Index of production with -

Average value- Value-added 
Year Man-hours- weights added weights 

(1921-351 added weights (ingots, billets, 
and slabs) 

1921 34.9 35.7 34.7 
1923 79.0 BO.7 BO.B 
1925 79.7 BO.7 BO.9 
1927 BO.3 BO.7 79.6 

1929 100.0 100.0 100.0 
1931 46.7 47.2 46.7 
1933 42.5 43.3 41.B 
1935 64.1 66.0 62.3 

Em,I.,. •• , ••• M •• -h •• r. 

The index of wage-earner employment for the industry group 
conforms to the trend of Census totals. It was constructed by 
extending the BLS index for the period 1923-36 back to 1919 by 
the use of month-to-month link relatives also supplied by BLS 
(Jlo"tlaly Lelbo,. Reviewl. 

The wage-earner indexes for the component industries were de
rived from Census statisticsll for the odd-numbered years and 
estimates for the even-numbered years made by distributing the 
group totals through the use of averages of the proportions in 
adjacent census years. 

The man-hours index for the industry group was constructed from 
the employment index and an annual series of average weekly hours. 
The latter is based on estimated actual hours for 1919, the NICB 
series for 1920-)1, andBLS hours for 1932-36. The estimate for 
1919 was made by assuming the same percentage change in actual 
hours between 1919 and 1920 as was indica ted by average prevailing 
hours for selected occupations. 12 Separate man-hours series could 
not be constructed for the component industries. 

l1Deep1 te changes In Integration, employment In Blast Furnaces Is comparable 
with production since the Ceneus combines blast-furnace employment and pro
ductlon of Integrated cOllpanles with the corresponding stat1stics formerchant 
blaet furnaces. 
12t>eta for .elected occupations were publlshed In /fages and 80111rs of Lab01" '8 tM 1 .. 0fI ond ~tee' Indust .. y: 1808 to 1820 (BLS Bull. 110.305). The com
puted houra for 1919 are 83.7. 
Several alternatlve estlmates were relected because the, appeared to be 
unreasonabl, low In the light of known facta. For example, an estimate ot 
'5.' boura, based on statistics presented In Indust .. ia£ S .... vey 'n Se 'eetea 
Indt.,,* .. ,u '8 tM UnHea States: 1818 (BLS Bull. 110. 265) Is obvlousl, an 
understatement since (1) the 8-hour da, was not Introduced until 192', (2) 
the data rater to selected fUll-time pa, rolls, and (3) the 1919 steel strike 
probabl, depressed average employment rather than average hours per week for 
tbe ,ear. Another estimate, 51.' hours, was obtained b, dlVl,lIlng totaJ. 

LCOftthueaJ 
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Prallactlylty13 

Bla.st Furna.ces. - Some productivity statistics are available by 
region, capacity of furnace, and type of company. Fromthe fol
lowing table, it may be seen, for example, that the pig-iron and 
ferro-alloy labor-requirement ratio for Chicago was about half 
as large as the one for Birmingham in 1929, despite the similari ty 
of the rates of operation: 14 

1929 1931 1933 

Percent Man- Percent Man- Percent Man-
District of hours of hours of hours 

capaci ty per capacity per capacity per 
opera- ton opera- ton opera- ton 
tion tion tion 

Eastern 70.0 1.65 36.9 1.59 26.6 1.48 
Pittsburgh 76.3 1.67 28.9 1.87 22.2 1.82 
Youngstown 80.8 1.59 31.2 1.83 32.6 1.88 
Cleveland 88.4 1.60 40.7 2.00 34.0 2.11 
Detroit-Toledo 104.1 2.40 58.2 2.49 32.2 2.33 
Chicago 82.9 1.38 35.0 1.56 22.1 1.44 
Birmingham 79.5 2.72 59.8 2.35 31.3 2.35 

Furnaces of less than 500 gross tons daily capacity have 2 to 

3 times the labor requirements of higher-capacity groups. Fur-
thermore, integrated companies require only about half as much 
direct labor per ton of pig-iron as do merchant producers. 15 

Capacity (gross tons 
per day) 

1-500 
501-1.000 

1.001-1.500 
1.501-2.000 
2.001-3.000 
3.001-5.000 
5.001-7.500 
7.501 or over 

All companies 
Integrated companies 
Merchant producers 

12 [ConHnue.d 

Man-hours of direct 
labor per ton, 1933 

5.5 
1.8 
2.5 
1.9 
1.6 

2.0 
1.5 

1.7 
1.6 
3.0 

(Census) wages by average hourly earnlnge (BLS). Such earnIngs, however, 
are probably not adequate sInce only haH ot the workers (all mechanIcal 
and maIntenance) are paId hourly wage rates, whIle the other halt (all pro
ductJon) are paId on a tonnage or pIece-work basIs and may, In addl t1on. 
earn bonuses. 
13Thls dIscussIon Is contlned to Blast Furnaces sInce avaIlable statIstIcs 
tor Steel Works and RollIng H111s were presented In the 'Product1on' sect10n 
In the torm ot labor-requIrement ratIos. 
14DaUgherty at ol.. 0". cU., I, 400-1. Computed by Bureau ot BusIness 
Research (UnIversity ot Pittsburgh) trom specIal tabulat10ns suppl1ed by 
the Census and Iron Age. . 
15Ibi<1., p. 23. 
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r •• I. 21.- SUMMARY IXDIXES .OR YHI IROX AND srEIL IXDUSrRY aROUP: 1919-18 

(1129 E 100) 

Year Production EIIlplo71Dent Man-hours 
Output per -

Wage earner Man-hour 

1919 81.8 99.9 120.8 81.7 51.0 
1920 78.5 102.3 117.8 '14.8 84.9 
1921 35.4 80.8 59.7 58.4 59.3 
1922 82.1 77.4 82.0 80.2 75.7 
1923 '18.0 101.3 106.5 77.0 73.2 

1924 85.3 94.1 87.9 89.4 74.3 
1925 78.8 95.3 93.1 82.5 84.4 
1926 84.2 97.8 96.9 86.1 88.9 
1927 79.0 92.8 89.8 85.1 88.0 
1928 91.0 93.2 91.6 97.8 99.3 

1929 100.0 100.0 100.0 100.0 100.0 
1930 73.8 87.5 77.9 84.1 94.5 
1931 48.1 86.3 52.4 72.5 91.8 
1932 28.5 58.0 27.7 47.3 95.7 

1933 43.7 88.9 42.5 83.4 102.8 
1934 48.8 82.8 47.9 '5B.9 101.9 
1935 84.1 89.3 59.1 71.8 108.5 
1936 89.1 101.8 79.0 87.5 112.8 

r •• I. 10.- SUMMARY INDEXES .OR SLAST 'URMACIS: 1919-1& 

(1929 = tOO) 

Year Production Emplo71Dent Output per wage earner 

1919 72.7 1'18.3 41.2 
1920 88.8 153.0 58.8 
1921 39.1 74.9 52.2 
1922 83.8 104.1 81.3 
1923 94.5 147.1 84.2 

1924 73.5 124.9 5B.8 
192&1 85.9 118.9 73.5 
1926 92.0 11B.4 77.7 
1927 85.3 112.0 76.2 
1928 B9.3 101.8 B7.7 

1929 100.0 100.0 100.0 
1930 74.4 79.4 93.7 
1931 43.0 54.4 79.0 
1932 20.&1 42.3 48.5 

1933 31.2 48.5 64.3 
1934 37.7 57.1 88.0 
1935 49.8 80.8 81.9 
1936 72.3 88.4 105.7 



100 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

. T •• I. 11.- SUMMARY INDEXES POR STEEL VORKS AND ROLLINS MILLS: IB19-18 

(1929 ~ 100) 

Year Product.ion EmployDIent. Out.put. per wage earner 

1919 60.5 , 95.1 63.6 
1920 75.6 99.1 76.3 
1921 3S.1 59.7 S8.8 
1922 62.0 7S.7 81.9 
1923 76.7 98.4 77.9 

1924 6"'.7 92.1 ?O.2 
1925 78.1 94.0 83.1 
1926 83.6 96.5 86.6 
1927 78.6 91.6 8S.8 
1928 91.1 92.6 98.4 

1929 100.0 100.0 100.0 
1930 73.6 88.0 83.6 
1931 48.4 67.1 72.1 
1932 26.9 S6.9 47.3 

1933 44.5 70.2 63.4 
19340 409.40 840.5 S8.5 
1935 64.9 91.1 71.2 
1936 90.0 103.9 86.6 
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12. KNIT IODDI IROU. 
U. HOSIERY 
14. UNDERWEAR 
15. OUTERWEAR 
lB. KNIT CLOTH 

101 

The Knit Goods group, which employed over 208,000 wage earners 
in 1929, embraces establishments whose principal products are 
knit by machine from various yarns, such as cotton, wool, silk, 
and rayon. The q. component industries are named in accordance 
with the nature of their primary products. The approximate number 
of wage earners employed in each in 1929 was as follows: 

Hosiery 
Underwear 

...... 111. 

130.000 
41.500 

Out.erwear 
Knit. Clot.h 

29.000 
8.500 

Init Goods Gnv; ,- The production index for the group was 
constructed in the following manner: First. a harmonic mean of 
relatives for the q. component industries was computed for the 
odd-numbered years 1919-31 with changing employment weights; 
this mean was then extended to 1933 and 1935 through the use 
of a similar average of relatives for Hosiery, Underwear, and 
Outerwear, 1 

The NRP index agrees closely, except in 1919. with an arith
metic mean of the q. series of production relatives weighted by 
the number of wage earners in 1929: 

Index of product.ion wit.h -

Year Changing Fixed 
employment. employment. 

weight.s weights (1929) 

1919 60.8 66.9 
1921 65.2 67.2 
1923 79.2 81.9 
1925 82.5 84.4 

1927 85.2 85.0 
'1929 100.0 100.0 
1931 92.6 93.7 

The disparity of the 2 index numbers for 1919 is a reflection 
of the great difference in level between the production and 

lproductlon relativea comparable with thoae tor earlier yeara could not be 
obtained tor Knit Cloth for 1933 and 1935 (see Hn. 15). The NRP group Indell: 
number for 1936 (1933-100), however, dUters by only 0.5 percent trom an Indell: 
number based on product10n relatlvea tor all 4. Industries. In any case, the 
NRP group Indez dltfers by a mazlmum ot only 1.0 units trom a harmonIc mean 
ot relatlvea tor Botler7, Underwear, and OUterwear In the perIod 1919-31. 
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productivity relatives for the Underwear industry and those for 

the other 3 components of the group. 

Bosiery.- The Hosiery production index was computed for the 
odd-numbered years 1919-35 from Census data representing about 
99 percent of the value of all hosiery output;2 it comprises 
3 segments, each of which is an aggregative index with unit-value 
weights. The first segment, for the odd-numbered. years 1919-25, 
includes the following 19 products (indicated by xl weighted by 

averages of unit values for the same years: 

Type of yarn 

All-cotton 
All-wool 
Cotton-wool mixed 
Silk 
Rayon 
Silk or rayon mixed 

with other fibers 

Hose 

Full
fash
ioned 

x 
x 
x 
x 

x 

Seam
less 3 

x 
x 
x 
x 
x 

x 

Half-hose 

Full
fash
ioned 

Seam
less 

--x--' 
--x--
x 

x 

x 
x 
x 

x 

The second segment, for the years 1925 and 1927, includes the 
same products classified in 6 categories according to type of 
yarn; these 6 series were weighted by averages of unit values 

for the same 2 years. The third segment, for the odd-numbered 

years 1927-35, includes 30 series weighted by 1929 unit values; 
these series (indicated by x I are comparable in scope wi th those 

in t he preceding segments, except for minor omissions which have 
a negligible effect on value coverage: 

Type of yarn 

All-cotton 
All pure-thread 

silk 
Pure-thread silk 

with lisle 
or cotton 
tops, heels, 
and toes 

Men's 
I 

Full- Seam-
fash- less 3 
ioned 

x x 

I 
-x-

I 

Boys', 
Women's misses' , Infants' 

and (princi-Full- Seam- children's 
fash- less (princi-

pally 

ioned pally 
seamless) 

seamless) 

x x x x 

x x 

x x 
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(CO".] Boys', 
Ken's Women's misses', Infants' 

i and (princi-
TJ'pe of J'arn Full- Seam- Full- Seam- children's 

fash- less 3 fash- less (princi-
pally 

loned ioned pally 
seamless) 

seamless) 

All-raJ'on x I I I RaJ'on with cot-
ton tops, x x x 
heels, and I I I toes -x-

All wool -x- I 
--x-

Cotton and wool x I x 
Silk and rayon x 
Rayon and wool x x 
RaJ'on and cotton x x x 
Other x4. _x5_ x 8 x7 

No satisfactory data were available for completing the index 
for the Hosiery industry for the even-numbered years.8 

Und.'nJU,..- The production index for Underwear was computed 
from Census data for the odd-numbered years 1919-35; it comprises 
~ segments, each of which is an aggregative index with 1929 unit
va.lue weights. The first segment, for the odd-numbered years 

2Betore 1929 tbe detaUed Census quantity statistics reter only to tbe output 
ot establishments in tbe Kni t Ooods group; in 1929 and subsequent years, 
bowever, tbey reter to tbe output ot establishments In all industrles. 
3principall, seamless (i. e., includes some tu11-tasb10ned), except tor all
cotton. 
4.Includes aUk and cotton, aUk and wool (except tor 1935), and tr1ple 
mixturea. 
6Includes ailk and cotton, silk and wool, silk snd rayon, rayon and cotton, 
and tr1ple m1xtures. 
IIIncludes aUk and cotton; aUk and wool; sUk snd rayon; rayon and wool; 
pure-tbread silk witb lisle or cotton tops, beels, and toes; all pure-tbread 
Silk; and triple mixtures. 

7Includea a11-wool; all pure-tbread silk; pure-tbread silk witb lisle or 
cotton tops, beels, and toes; all-rayon; rayon w1tb cotton tops, beels, and 
toes; cotton and wool; a11k and rayon; s1lk and cotton; s11k and wool; and 
triple mixtures. 

8Two unweightedinClexes at bosiery output, wbicb could be computed tor several 
,ears trom aample statistics, d1d not concur witb tbe NRP Index. One at 
tbese, tor tbe ysars 1923-30, 1s based on dats compiled by tbe Census and 
publ1sbed1n 8twlJe:y 0/ Ctwf"8"t Bu.s'ness, "1931 Annual Supplement, I pp. 130-1. 
Tbe other, compiled b, tbe NRA Code Autbority, 1s publ1sbed 1n W. A. 0111, 
r. Pouder, W. H. Ray, and A. H. Barenboim, ll1e LnUUng IIIdu.st .. ies (NRA, 
Divis10n ot Review, Work Mater1als No. 80, Mar. 19311). 

Year Index (1929=100) 

1923 
1926 
1927 
1929 
1931 
1933 
1936 

HRP i SCB i 

80.11 1011.8 
70.3 108.2 
81.4. 104..6 

100.0 100.0 
91.7 
98.8 

110.0 

n.a. 
n.a. 
n.a. 

HRA 
n.a. 
n.a. 

104..6 
100.0 

811.6 
90.2 
94..2 
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1919-27, includes 8 products (indicated by asterisks in the' fol
lowing list) which represent about 98 percent of the value of 
underwear made in the Knit Goods group; the second segment, for 
the odd-numbered years 1927-35, includes 15 series (for all the 
products listed below) whicll represent about 93 percent of the 
value of underwear made in all industries: 9 

Shirts and drawers Union suits Bloomers and step-ins 
*All-cotton *All-cotton All-cotton 
*All-wool *All-wool Sllk 
*Cotton and wool *Cotton and wool Rayon 

mixed mixed Other12 

Rayon Rayon 
*Other1O *Other ll Slips and petticoats 

Available data were not considered satisfactory for interpo
lating or extending the NRP index. 13 

Oute,.",ea,..- The production 'index for Outerwear, computed from 
Census data for the odd-numbered years 1919-35, is composed of 
2 segments, each of which is an aggregative index with unit-value 
weights. The first segment, for the odd-numbered years 1919-27, 

includes the following 7 classes of products (which represent 
90 percent of the total value of outerwear made in the group)14 
weighted by averages of unit values for the same years: 

Sweaters, sweater coats, 
jerseys, cardigan 
jackets, etc. 

Headwear, except infants' 
Neckties 

Bathing suits 
Scarfs and shawls 

Sueded cotton gloves 
Gloves and mittens 

except sueded 

The second segment, for the odd-numbered years 1927-35. includes 
7 products (which account for about 86 percent of the value of 

9The Census ell:panded the scope ot Its canvaAs In 1929 (see ttn. 2). Intants' 
underwear. which Is reportedln terms ot value onl;v. 1s the onl;v slgnlUcant 
omlss1on In all ;vears. 
lOIn add1tlon to other Ubers. Includes aUk tor aU ;vears and sUk and ra;von 
mll1:tures tor 1927-33. 
11In addition to other tlbers. Inc1udes aUk and sUk or ra;von mixed with 
other tlbers tor s11 ;vears and silk and ra;von mll1:tures tor 1927-33. 
12Inc1udes wool. cotton and wool. and silk and ra;von tor 1927-33 and cotton 
and wool and other mll1:tures and tlbers tor 1936. 
13An unwelghted Indell: constructed trom sample statistics publ1shed In 3vrvey 
of Cvrf"ent Bus«ness. (11931 Annual Supplement •• pp. 130-1. and Mar. 1932. 
p. 42) does not concur with the NRP series: 

Year Indn (1929=100) 
NRP I sca 

1921 118.2 
1923 130.7 
1926 129.3 
1927 100.3 
1929 100.0 
1931 79.4 

footnote 14 G~~eGrs on the !ol'ow«nl ~Gle. 

71.7 
99.2 
97.8 
90.0 

100.0 
86.1 
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outerwear produced in all industries)14 weighted by 1929 unit 
values; these 7 products consist of the first 5 listed above and 
"athletic and golf hose" and "dresses and suits." 

No satisfactory data were available for completing the index 
for the even-numbered years. 

Kllit Cloth.- The production index for Knit Cloth, computed 
from Census data for the odd-numbered years 1919-31, is composed 
of 3 segments, each of which is an aggregative index with unit
value weights. The first segment, for the odd-numbered years 
1919-27, includes 3 series weighted by averages of uni t values 
for the same years: Jersey cloth (including milanese and tricot) 

and tricolette, sueded cotton cloth, and towels and toweling. 
The second segment, for the odd-numbered years 1927 and 1929, is 
based on 4 series weighted by averages of unit values for these 
2 years: Wool jersey; other knit woolens; silk jersey, including 
Milanese; and rayon tubing, including trico1ette. The third 
segment, for 1929 and 1931,15 includes "other knit rayons", "cotton 
jersey", and "corset cloth" in addition to the products of the 
second segment; the weights are averages of unit values for the 
same years. The products in the first segment represent about 
71 percent of the value of knit cloth made in establishments in 
the group, and those in the second and third account for about 
82 percent of the value of knit cloth made in all industries. 16 

•• ,1., ••• , ••• M •• -••••• 
The index of employment for the group was computed from Census 

statistics for the odd-numbered years 1919-35 and completed for 
the even-numbered years 1920-36 by means of the BLS index. The 
index of man-hours for the group was derived from the group em
ployment index and a series of actual weekly hours which includes 
adjusted Census prevailing hours for 1919 and NICB actual hours 
for subsequent years. Census prevailing hours for 1919 were 
reduced to actual by multiplication by the average of the ratios 
of NICB actual to Census prevailing hours for 1921, 1923, and 1929. 

14Th• census expanded the ecope ot Its canvass In 1929 (see ttn. 2). 
16The change (by tbe Census) In tbe unit ot measurement In 1933 trom square 
yards to pounds made It Impossible to extend tbe tblrd segment to 1933 and 
1936. It was pOSSible, bowever, to construct an index tor 1936 on the base 
1933 and estimate tbeettect In 1936 ot the exclusion ot Knit Clotb trom the 
grOUP Index (see ttn. 1). 
16The census expanded ths scope ot Its canvass In 1929 (see ttn. 2). 
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The employment index for each of the Lj. component industries was 

computed for the odd-numbered years 1919-35, except 1921, from 
Census statistics; the 1921 relatives are based on estimates ob
tained by distributing the group total for this year in accordance 
with averages of the proportions in the Lj. industries in 191917 

and 1923. The Lj. indexes were completed for the period 1919-36, 

except 1920 and 1922, by means of corresponding unpublished BLS 
indexes. No satisfactory hours series was available for computing 
a man-hours index for any of these industries. 18 

Although the labor indexes for the group are practically com

parable with the production index. 19 the employment and production 
indexes for the component industries differ somewhat in scope. 
Some of the wage earners inclUded in the employment index for 
each industry are engaged in making knit goods normally produced 
elsewhere in the group. This fact is indicated by the percentage 
which the value of such knit goods comprises of the value of all 
the output of each industry:2o 

Year Hosiery 

1919 3.6 
1923 4.9 
1925 5.1 
1927 2.4 
1929 3.9 

Underwear Outerwear Knit Cloth 

10.3 
17.6 
16.3 
17.5 
19.1 

15.9 
11.6 
7.8 
7.7 
6.9 

18.0 
·10.3 
13.0 
16.0 
16.0 

On the other hand, some of the output included in the production 

index for each industry is contributed by wage earners in the 
others. This fact is indicated by the percentage of the total 
value of the primary output of each industry which is made in 
establishments in the other 3 industries of the group: 

17For each Industry, the numller ot wage earners In 1919 was assumed to lle 
proportlonal to the numller ot splnners, knltters, stltchers, loopers, and 
tinlshers reported lly the Census. The numller ot wage earners In these occu
patlons comprlsed 63.8 percent ot all wage earners In the group In 1919. 
18Dataln Bull. Nos. 328, 376, and 591 ot the BLS Wages and Hours SerIes per
m1 t the computat10n ot average weekly hours tor the Hos1ery and Underwear 
1ndustrles tor the even-numllered years 1926-32. FIgures tor the same 2 In
dustrles tor 1932-35 are ava1lallle In a study lly NRA Dlvlslon ot Revlew (see 
ttn. 8). Census man-hours surveys provlde statistlcs tor all " Industrles 
In the group, llut only tor the years 1933 and 1935. 
19The value ot secondary products ot the KnIt Goods group (IncludIng cotton 
Yarns tor sale, cotton waste tor sale, old llagglng and tIes, etc.) constltutes 
less than 1.5 percent ot the total value ot the group's output. On the other 
hand, less than 1 percent ot the value ot all knIt goods has lleen contrilluted 
lly estalll1shments outsIde the group sInce 1929. (PrIor to thIs year the 
production Index reters only to output ot estalll1shments w1thln the group. 
See ttn. 2.) 
20The percentages are too hlgh sInce the value ot cotton yarns tor sale, 
cotton waste tor sale, old llagg1ngand tIes, etc. (see ttn. 19) could not lle 
el1mlnated trom the value Ugures tor all the secondary products ot each 
Industry. 
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Year Hosier7 Underwear OUt.erwear Knit. Clot.h 

1919 3.2 5.2 8.3 17.6 
1923 2.0 6.6 6." 12.6 
1925 1.1 3.3 10.1 11.0 
1927 1.7 3.8 9.9 9.8 
1929 0.7 9.6 8.4 9.4 

The employment index for each industry could not be adjusted to 
correspond exactly to the production index. 21 

~ •••• 11.- IIMMAIY .RWIXII 'DI IKI ... ~ IDDI. IRWD~Y IRDIP: 1111-11 

(IIZI = IDD) 

Year Production I!Ioplo7Jlent. Ma...hoarB 
Out.put. per -

Wage earner Man-hour 

1919 60.8 82.8 81.0 '73.4 '75.1 
1920 D.a. 86.1 81.6 - -
1921 65.2 '7'7.6 '76.3 84.0 85.5 
1922 D.a. 92.8 91.2 - -
1923 '79.2 93.2 90.6 85.0 8'7.4 

1924 n.a. 83.3 '76.5 - -
1925 82.5 89.5 84.8 92.2 97.3 
1926 no a. 90.0 85.2 - -
192'7 85.2 91.3 90.1 93.3 94.6 
1928 no a. 91.3 89.8 - -
1929 100.0 100.0 100.0 100.0 100.0 
1930 D.a. 91.1 82.9 - -
1931 92.6 85.4 75.7 108.4 122.3 
1932 n.a. 83.4 67.5 - -
1933 100.4 91.0 74.9 110.3 134.0 
1934 D.a. 98.1 71.3 - -
1935 111.0 105.4 '76.4 105.3 145.3 
1938 D.a. 10'7.5 80.9 - -

21Aa adJustaent fora few 7eara could be atteapted OD tbe basiS of tbe assUJllp
Uoas tlla t: 

(1) Tbe value output per wage earaer of (a) bosler7, (b) underwear, (c) 
outerwear, aDd (d) kalt cloth Is tbe saae In all 4 ladustrles. 

(2) All tbe secoadar7 output of each ladustr7 coastltutes a part of tbe 
prlaar7 output of tbe group. 

(3) MO kalt goOds are prOduced outside tbe group. 
(Tbe aethOd used la _lUag tbese eapl07lleat estlaates Is aa exteasloa to 
4 ladustrles of 1;be aethOd applled to 2 ladustrles of the Rubber Products, 
~obacco PrOducts, aDd woo lea aDd Worsted OoOds groups.) 
The coaparatlve •• rlea are sbowa below wltb the HRP eaplo7W8at ladexes: 

Iadex of eapl07lleat 
Bosler, Underwear 

, 
Outerwear ltD 1 t Clotb tear 

I Coapar- I Coapar- I Coapar- I Coapar-
IIRP atlve HRP atlve HRP atlve HRP atlve 

19111 tl1.7 tl4.3 139.8 136.0 100.1 93.1 67.1 60.3 
1923 74.8 78.6 117.0 114.3 143.3 135.2 86.2 e8.6 
1926 eo •• 81.8 lUI.6 107.4 96.6 100.3 76.7 76.6 
192'7 87.1 68.4 111.4 101.7 86.1 e8.0 '1'1.2 '16.8 
1828 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Tbe valldlt7 of tbe first of the 3 assuaptloas stated above cannot be tested. 
With respect to the second assUJllptloa, It sbould be Doted tllat tbe swa11 
percentage of secODda!'7 prOducts la tbe group (see ftas. 18 aad 20) aa7, If 
conceatrated la ODe of tbe ladustrles, distort the est .. tes for all. Tbe 
third assuaptloa Is valid for ever7 7ear prior to 1828. 
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T •• I. 11.- SUMMARY INDEXES .OR THE HOSIIRY INDUSTRY:. lSII-11 

( lUI· 100) 

Year Production Employment Output per waQe earner 

1919 43.7 , 61.7 70.8 
1920 n.a. 65.4 -
1921 48.9 60.1 81.4 
1922 D.a. 73.2 ... 
1923 60.6 74.8 81.0 

1924 n.a. 70.4 -
1925 70.3 80.2 87.7 
1926 D.B. 82.2 -
1927 81.5 87.1 93.6 
1928 D.a. 88.5 -
1929 100.0 100.0 100.0 
1930 n.a. 91.9 -
1931 91.7 86.7 105.8 
1932 n.a. 85.6 -
1933 96.8 91.0 106.4 
1934 n.a. 99." -
1935 110.0 106.5 103.3 
1936 n.a. 109.9 -

T •• I. 14.- SUMMARY INDBXES POR THI UNDERWEAR INDUSTRY: ISIS-II 

(11ZS = 100) 

Year P·roductlon Employment I Output. per waQe earner 

1919 149.1 139.8 106.7 
1920 n.a. 136.3 -
1921 118.2 114.3 103.4 
1922 n.a. 126.8 -
1923 130.7 117.0 111.7 

1924 n.a. 103.1 -
1925 129.3 116.5 111.0 
1926 D.a. 119.0 -
1927 100.3 111." 90.0 
1928 n.a. 102.7 -
1929 100.0 100.0 100.0 
1930 n.a. 86.6 -
1931 79.4 77.0 103.1 
1932 n.a. 72." -
1933. 92.2 86.6 106.5 
193 .. n.a. 84.6 -
1935 90.2 84.2 107.1 
1936 n.a. 91.5 -



KNIT GOODS GROUP 109 

T •• I. li.- IUMMARY INDIXII 'DR THI DUlIRVlAl INDUIT.Y: IIII-SI 

(1121 a 100) 

Year Production Employment Output per wa~e earner 

1919 59.6 100.1 59.5 
1920 D.a. 110.9 -
1921 76.9 106.7 72.1 
1922 D.a. 134.9 -
1923 112.1 143.3 78.2 

1924 D.a. 117.4 -
1925 87.4 98.6 90.5 
1926 n.a. 89.1 -
1927 82.0 85.1 96.4 
1928 D.a. 91.9 -
1929 100.0 100.0 100.0 
1930 n.a. 91.7 -
1931 106.5 90.2 119.1 
1932 D.a. 90.7 -
1933 119.3 92.9 128.4 
1934 n.a. ·104.4 -
1935 131.4 122.4 107.4 
1936 D.a. 111.3 -

T •• I. SI.- BUMMARY IHDIXIS 'DR THI KHIT CLOTH INDUBTRY: IIII-SI 

( 1929 = 100) 

Year Production Emp1o;vment Output per wage earner 

1919 43.0 67.1 64.1 
1920 D.a. 71.9 -
1921 63.9 66.7 95.9 
1922 n. a. 82.0 -
1923 65.4 85.2 76.9 

1924 D.a. ee.3 -
1925 71.1 75.7 93.9 
1926 n.a. 72.8 -
1927 74.7 77.2 96.8 
1928 D.a. 76.0 -
1929 100.0 100.0 100.0 
1930 n.a. 100.3 -
1931 150.7 88.8 169.7 
1932 D.a. 80.6 -
1933 Il.8. 105.5 -
1934 n.a. 123.6 -
1935 n.a. 133.9 -
1936 D.a. 136.6 -
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37. LEATHBR BRDUP 
18. SDLE AND HARNBSS LBATHER 
31. SIDB AND UPHDLITBRY LBATHBR 

'4D. CALPSKIN ' 
41. KID LEATHBR 
42. SHEEP AND,MIICELLANBDUS LEATHER 

The Leath~r group, which employed almost 50,000 wage earners 
in 1929, includes tanneries manufacturing leather (either from 
hides and skins owned by them or on a contract basis from hides 
and skins belonging to others) and establishments engaged only 
in currying and finishing. For the purpose of this study, the 
group has been divided into 5 industries: 

(1) Sole and Harness Leather. This industry, which has a 
lower ratio of wages to value of products than any other 
in the group, includes establishments engaged inthe manu
facture of heavy leather~, mainly from cattle hides, such 
as sole, machinery belting, harness, bag, and case. Offal, 
an important byproduct consisting of the inferior and thin
ner parts of the tanned hide and accounting for almost 
half of its weight, is usually made into rough leather, 
which may be used for heels or shoe welting. All of the 
leathers produced in this industry are principally vegetable 

tanned. In 1929 this industry employed 12,300 wage earners. 

(2) Side and Upholstery Leather. These 2 types of leather 
are manufac,tured in separate establishments, which had a 
combined employment of 12,100 wage earners in ,1929. 

(3) Calfskin. This industry, which employed 7,600wage earners 
in 1929, produces leather from calfskin and small kipskins, 
which are not too large to handle in 1 piece. (Calfskins 
are much smaller than cattle hides, averaging 10 square 
feet as compared with 35 for the latter.) 

(q.) Kid Leather. The establishments in this industry make 
leather from goatskins and kidskins, almost all of which 
are imported. These skins are expensive and require a 
high degree of finishing. The Philadelphia area accounts 
for about 85 percent of the total output of kid leather, 
most of the remainder is produced in Massachusetts. About 
10,300 wage earners were employed in this industry in 1929. 

(5 I Sheep and Miscellaneous Leather. Sheepskins, which are 
comparatively cheap andmore suitable for mechanical treat
ment than most hides and skins, are manuIactured into a 
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number of special forms, such as shoe-lining stock; glove, 
fancy, garment, roller, and chamois leather; hat sweats; 
skivers; and shear lings . Some fancy leather is also manu
factured from sealskins, 'pigskins, deerskins, etc. This 
industry employed 7,700 wage earners in 1929. 

,,. ....... 
The :2 NRP group indexes are, except for 1920, harmonic means 

of the production relatives for the 5 component industries, one 
with c.hanging employment and the other with changing man-hour 
weights. The former was used in determining output per wage 
earner and the latter in determining output per man-hour. The 
figures for 1920 were interpolated by the use of an index con
structed by BLS from Tanners' Council statistics. 1 The products 
included in the index represent about 90percent of the value of 
the group's output. 

Arithmetic means of the 5 series of production relatives with 
1929 man-hour and employment weights agree very closely with the 
NRP group indexes. A composite index which employs 1929 value 
weights is also shown in the tabulation which follows: 

Year 

1919 

1921 
1922 
1923 
1924 
1925 

1926 
1927 
1928 
1929 
1930 

1931 
1932 
1933 
1934 
1935 
1936 

Index of production with -

Changing weights 

Employ- Kan-
ment hours 

104.1 

84.1 
104.9 
113.3 

97.4 
97.4 

99.3 
104.0 
101.6 
100.0 

91.4 

83.1 
73.6 
87.5 
95.7 

107.4 
109.4 

104.3 

84.2 
104.7 
113.0 

96.5 
97.1 

98.9 
103.6 
101.7 
100.0 

91.7 

83.2 
73.6 
87.5 
95.9 

107.4 
109.1 

Fixed weights 
(1929) 

Employ- Kan-
ment hours 

103.9 

83.8 
105.2 
113.6 
97.2 
97.6 

99.6 
103.9 
iOl.5 
100.0 
91.7 

83.2 
74.1 
88.3 
96.1 

107.9 
108.2 

104.5 

83.9 
105.1 
113.4 

96.6 
97.3 

99.4 
103.7 
101.7 
100.0 
91.8 

83.3 
73.8 
88.0 
96.0 

107.9 
108.2 

Fixed 
value 

weights 
(1929) 

109.0 

87.4 
107.7 
116.5 

99.1 
100.6 

100.8 
105.6 
102.2 
100.0 

92.4 

82.5 
73.3 
86.7 
96.7 

109.3 
110.4 

llhl. lndex .a. publlshed In the MontA', ~Gbor Rev'ew. October 1928. P. 14. 



112 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

The measure of production for each of the 5 component industries 

of the group for the years 1919, 1921-31, 1933. and 1935 is an 
aggregative index wi th 1929 unit-value weights derived from Census 
quantity statistics. Estimates for 1932, 193~, and 1936 were 
made through the use of ~Census-Tanners I Council series published 
in the Survey of Cu,.,.ent Business. No satisfactory data were 
available for computing relatives for 1920. 

Annual production statistics published in the Census of Manu

factu,.es were used for 1919 and 1921-31. 2 These data include 
contract work and hence arecomparable with the employment statis
tics. Similar figures for identical products were obtained for 
1933 and 1935 by adjusting the regular biennial Census data to 

include all contract work. 3 The products4 in the index for each 

industry for 1919, 1921-31, 1933, and 1935 are: 

1. Sole and Harness Leather 
Oak and union sole 
Chrome sole 
Belting butts (rough and curried) 
Offal 
Harness leather: union black 
Harness leather: oak black and russet 
Bag, case, and strap leather 
Skirting and collar leather 
Lace 

2. Side and Upholstery Leather 
Upper leather (other than patent): cattle (including 

kip side) 
Patent leather (other than upholstery): cattle (in-

cluding kip side) 
Upper leather: horse, colt, ass, and mule 
Glove and garment leather: horse, colt, ass, and mule 
Fancy and bookbinders' leather: cowhide 
Fancy and bookbinders' leather: buffings (finished) 
Splits (other than upholstery; finished and rough) 
Upholstery leather: whole-hide grains and machine buffed 
Upholstery leather: buffings (russet) , 
Upholstery leather: splits (main and second) 

2The !1gures tor 1919 were obta1ned b:v the Bureau ot the Census In 1ts 
regular bIennIal canvass; those tor 1921-31 were collected In its Monthly 
Census ot HIdes, 8k1ns, and Leather authorIzed by the KreIder Act. The 
monthly census was d1scontlnued atter Apr1l 1932 as a consequence ot the 
repeal ot the Kre1der Act. 
3The adjustment tactor tor each product 'was the average ot the rat10s 1n 
1929 and 1931 between the !1gures Inc lud 1ng and those excludIng contractwork 
(the latter are also reported by the Census). 

4For certa1n years when stat1st1cs tor some products were deUc1ent, the 
1ndex numbers were computed trom comparable aggregates tor as many products 
as possIble. M1nor adjustments were also made to assure the 1nternal com
parab111ty ot the 1nd1vldual serIes. For example, tore1gn tanned patent 
leather was excluded trom the 1923 Ugure tor patent; and the reported Quant1t:v 
ot tancy and bookbInders' cabretta leather In 1922, whIch reterred to onl:v 
the last 7 months ot the :vear, was raIsed to represent the entIre :vear b:v 
multlpl:vlng the monthl:v average tor thIs perIod b:v 12. 
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3. Calfskin 
Upper leather: calf and kip (except kip side) 
Fancy and bookbinders' leather: calf and kip 

41. Kid Leather 
Upper leather: goat and kid 
Fancy and bookbinders' leather: goat and kid 

5. Sheep and Miscellaneous Leather 

113 

Upper leather: sheep and lamb (shoe stock) and cabretta 
Upper leather: kangaroo and wallaby 
Glove and garment leather: sheep and lamb (except 

shear lings ) 
Glove and garment leather: shearlings 
Glove and garment leather: dee~ and elk 
Fancy and bookbinders' leather: sheep, lamb, and 

cabretta 
Roller leather 
Skivers (including hat-sweat) 
Chamois 

The Census-Tanners' Council leather-production series which 
were employed to interpolate the 5 industry indexes for 1932 and 
1934 and to extend them to 1936 are: 6 

Industry 

. Sole and Harness Leather 
Side and Upholstery Leather 
Calfskin 
Kid Leather 
Sheep and Miscellaneous Leather 

•• '1.' ••••••• M •• -b •• r. 

Census-Tanners' 
Council 
series 

Cattle hides 
Cattle hides 
Calf and kip 
Goat and kid 
Sheep and lamb 

The index of employment for the industry group was obtained 
by completing Census wage-earner statistics for the odd-numbered 
years through the use of the BLS employment index. The man-hours 
index was derived from the product of this employment series and 
an annual index of average weekly hours based on an estimate de
rived from a BLS study for 1919,8 on NICB statistics for 1920-31, 
and on BLS figures for the remaining years. 

The employment and man-hours indexes for the 5 component indus
tries were constructed principally fromdata collected in a survey 

6The 4 Census-Tanners' Council series are bssed on monthly Census dsta tor the 
period January 1931 to April 1932 (see ttn. 2) sDd comparable Tanners' Council 
statistics thereafter (ct. StlKlJe, of CtlKnnt Bus'ness, "1936 Supplement, 1 

p. 173). 

IIItldust,,'al StlKve, 'n Selected IIldust",es 'ntlle United States: 1919 (Bull. 
No. 286). A weighted average ot hours per day tor male and temale workers 
was multiplied b7 II to obtain the weekly-hours tlgure. 
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of the Leather industry by the National Research Project in cooper
ation with the Bureau of Labor Statistics. 7 The NRP-BLS labor 
series used for this purpose are available for 5 branches of the 
Leather group which manufacture the principal products of the 
corresponding industries as defined in this study: Sole, side, 
calf, kid, and sheepskin. These series are based on 3 different 
samples of the NRP-BLS survey and on a fourth of an earlier BLS 
survey: 7 

(1) A 1935 sample for all 5 branches which represents 67.4 per
cent of the total employment in the group. 

La) A sample for the sole and kid branches for 1923, the side 
branch for 1924, the calf branch for 1926 and 1933, and all 4 
of these divisions for 1931 and 1934-36. 8 The percentage of 
estimated total production in each branch accounted for by the 
plants surveyed is as follows: 

Branch 

Sole 
Side 
Calf 
Kid 

Earliest 
year9 

32 
46 
26 
48 

1935 

59 
59 
37 
51 

(3) A sample which provides annual data for sole and kid leather 
11923-36), for side leather (1924-36), and for calf leather 
(1926-36).8 The coverage percentages, estimated in the same 
manner as for the second sample, are as follows: 

Branch 

Sole 
Side 
Calf 
Kid 

Earliest 
year9 

23 
28 
17 
28 

1935 

39 
33 
30 
30 

(4) A sample for the sheepskin branch for1923 and 1931 consid
ered in the earlier BLS survey. The plants canvassed accounted 
for about 50 percent of the output of the branch in 1931. 

7The results at. the survey are summarizeel by J. R. Arnolel in Labor Prod.uc
tivtty tn the Leather Industry (WPA National Research Project In cooperatIon 
WI th U. S. Bur. Labor StatIstics, Dept. Labor, Report No. B-1, Oct. 1937). 
More eletalleel unpubl1sheel statistics tabulateel by NRP-BLS, as well as an 
earlIer BLS stuely (Monthly Labor Review, September 1932), were alsO useel In 
the elerivation at these Inelexes. 
8The 1936 Ugures were estimateel on the basIs at elata tor 6 months tor sale, 
sle1e, anel calt anel tor 9 months tor kIe1. 
9 1923 tor sale anel kIe1, 1924 tor sle1e, anel 1926 tor calt. 
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The first step in determining employment and man-hours for each 
of the S industries was to construct continuous sample indexes 
of output per man-hour for the 5 branches as defined by NRP-BLS: 
Sole, side, calf, kid, and sheepskin. 10 This was accomplished 
by linking series from the several samples, adjusting the several 
segments to the levels of the series of highest coverage, and 
filling the gaps by straight-line interpolation. Annual indexes 
were thus obtained for the sole, kid, andsheepskin oranches for 

1923-36, forthe side branch for 192~-36, and for the calf branch 
for 1926-36. The index number for the earliest year for each 
branch was assumed for each of the preceding years of the period 
1919-25 (e. g., the 1923 index nUmber for the kid branch was 
assumed for each of the years 1919-22); the 1935 figure for 
sheepskin was assumed for 1936. 11 

Second, 5 branch indexes of production, comparable to the in
dexes of output per man-hour derived from the NRP-BLS data, were 

constructed from Census data for 1919, 1921-31, 1933, and 1935. 
The quantity series inclUded in these indexes (reported in terms 
of number of pieces) were reduced to pounds for sole leather and 
to square feet for the other branches by application of conversion 
ratios computed from the 1935 Census of Nanufactures. The prod
ucts in the index for each branch are the principal ones included 
in the corresponding NRP industry index. 12 

Third, divisionof theseproduction indexes by the corresponding 
output per man-hour series yielded indexes of man-hours for the 

10The units tor the first branch are pouncls: snd tor the others, square teet. 
11The outPut-per-1I1IIn-hour ratiOS tor sheepskin tor 1923 and 1931, which reter 
to direct labor In 4 large plants, were adJusted to Include lndlrect labor 
bl' division bl' 0.86. (ThlS tac.tor was computeel tram e1ata shown in No"t"'y 
.£Qbor R8IJ'ellJ, September 1932, p. 474.) The 1936 ratlo tor thls branch, 11ke 
the ratios tor-all l'ears tor the other 4 branches, inclueles both e1irect and 
indlrect labor. 
12The products inclueled in these brsnch lnclexes, whlchare not to be contused 
wlth those ln the lnelustrl' lnelexes (see text, sectlon on "productlon"), are: 

Sale leather: OBk anel union sale 
Chrome sale 
Ortal 

Slele leather: Upper leather (other than patent): cattle 
(including klp side) 

Calfskin: 
IUd lea ther: 
Sheepskin: 

Spllts (other than upholstery: tlnlsheel and 
rough) 

Upper lea ther: 
Upper leather: 

calt anel klp (except klp slde) 
goa t ancl kld 

Upper leather: sheep anel lamb (shoe stOCk) and 
cabretta 

Olove anel garment: sheep anel lamb (except 
shearl1ngs) 

Fancl' and bookblnders': sheep anel lamb and 
cabretta 

Roller leather 
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5 branches. These were then converted into actual man-hours 
through the use of the productivity ratios for the 4 samples de
scribed above and the production aggregates (pounds or square 
feet) for 1935. 

Fourth, the man-hours were adjusted to refer to the industries 
as defined in this study by multiplication by the ratio in each 
year of the production aggregates 11929 unit-value-weighted quan
tities) for the individual industries as here defined to the 
production aggregates for the corresponding branches as defined 
by NRP-BLS. 

Fifth, NRP-BLS average weekly hours for the separate branches 
were pieced together in continuous series and multiplied by 52 
to secure average hours per man per year .13 Division of the 
man-hours by these annual-hours series yielded estimates of the 
number of wage earners in each industry. 

Finally, before reduction to relatives, the employment and 
man-hours estimates for each industry were adjusted by the same 
percentage in order to make the sum of the estimates for the 
5 industries in each year equal to employment and man-hours in 
the group as a whole. 

13The second NRP-BLS sample described above prOVided average weekly hours 
tor all but the sheepskin branch tor 1931 and 1934-36 and. In addition. tor 
sole and kid leather tor 1923. torslde leather tor 1924. and tor cal! leather 
tor 1926 and 1933. Es tlms tes tor Intervening years were msde through the 
use ot data tor the third sample; weekly hours tor the earliest year tor each 
branch were assumed tor each ot the preceding years ot the period 1919-25. 
Weekly hours tor the sheepskin branch tor 1923-36 are averages ot those tor 
the other 4 branches weighted by the number ot wage earners Included In the 
respective samples; the 1923 average was assumed tor 1919-22. 
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1 •• 1. 17.- SUMMARY INDIIIS .oa IKI LIAIKIR INDU.IRY IROU.: 1919-1& 

( 1929 = 100) 

Produc- Produc-
tion Out.put. t.ion Out.put. 

Year le.plo:\,- EIIplo1JOent. per waQe ,.an-hour Man-hours per man-

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

1919 
1920 
1921 
1922 
1923 

192 .. 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

.eDt earner weight.e) hour 
welght.sl 

104.1 145.1 71.7 104.3 146.3 71.3 
86.0 131.0 65.6 86.1 127.2 67.7 
84.1 98.0 85.8 84.2 95.9 87.8 

104.9 117.2 89.5 104.7 117.4 89.2 
113.3 119.6 94.7 113.0 119.6 94.5 

97.4 104.7 93.0 96.5 101.7 94.9 
97.4 104.7 93.0 97.1 104.5 92.9 
99.3 106.1 93.6 98.9 103.7 95.4 

10".0 106.0 98.1 103.6 102.0 101.6 
101.6 103.5 98.2 101.7 98.3 103.5 

100.0 100.0 100.0 100.0 100.0 100.0 
91." 92.9 98.4 91.7 87.6 104.7 
83.1 84.2 98.7 83.2 80.0 104.0 
73.6 75.5 97.5 73.6 66.6 110.5 

87.5 88.5 98.9 87.5 76.4 114.5 
95.7 98.2 97.5 95.9 75.9 126.4 

107." 101.9 105.4 107.4 81.8 131.3 
109." 103.0 106.2 109.1 84.9 128.5 

1 •• 1. 11.- IUMMARY INDEXII rOR IKE SOLI AND HARNESS LIATHER INDUSTRY: 
1919-1& 

( 1929 = 100) 

Year Product.lon EIIplo1JOent. Man-hours 
Output per -

Wage earner Han-hour 

127.0 187.5 186.2 67.7 68.2 
D.a. D.a. D.a. - -

107.8 132.2 127.6 80.6 84.1 
113.3 137.1 135.8 82.6 83.4 
12 ..... 142.2 140.9 87.5 88.3 

99.9 116.2 111.2 86.0 89.8 
104." 127.2 126." 82.1 82.6 
98.7 120." 116.5 82.0 84.7 

108.9 113.5 113.8 95.9 95.7 
105.2 108.4 105.7 97.0 99.5 

100.0 100.0 100.0 100.0 100.0 
99.0 103.6 96.4 95.6 102.7 

78." 87.3 77.2 89.8 101.6 
68.3 81.7 62.6 83.6 109.1 

77.5 93.4 72.3 83.0 107.2 
93.2 101.2 78.1 92.1 119.3 

107.1 109.2 83.3 98.1 128.6 
110.5 107.4 90.1 102.9 122.6 
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T •• I. 19.- SUMMARY INDEXES .OR TNI BIOI AND UPHOLSTERY LEATHER INDUSTRY: 
1919-16 

(1929 = 100) 

Year Product.lon Emplo¥",en~ Man-hours 
Out.put. per -

Wage earner Man-hour 

1919 118.7 151.2 150.1 78.5 79.1 
1920 D.a. D.a. n.a. - -
1921 77.1 82.6 79.7 93.3 96.7 
1922 120.1 120.9 119.8 99.3 100.3 
1923 126.7 122.0 120.9 103.9 104.8 

1924 117.3 12:1.4 115.2 97.4 101.8 
1925 122.4 116.2 115.5 105.3 106.0 
1926 118.7 115.5 111.7 102.8 106.3 
1927 114.9 119.8 107.7 95.9 106.7 
192B 1:12.1 108.2 98.B 94.4 103.3 

1929 100.0 100.0 100.0 100.0 100.0 
1930 84.2 89.1 BO.7 94.5 "104.3 
1931 84.1 74.7 73.6 112.B 114.3 
1932 77.0 72.7 70.6 105.9 109.1 

1933 92.1 B5.9 7B.l 107.2 117.9 
1934 111.4 109.2 B7.2 102.0 127.8 
1935 128.B 114.9 95.3 112.1 135.2 
1936 133.0 140.7 112.5 94.5 118.2 

T •• I. 40.- SUMMARY INDEXES POR THI CALPSKIN INDUSTRY: 1919-1& 

(1929 = 100) 

Year Production Employment. Man-hours 
Out.put. per -

Wage earner Man-hour 

1919 77.9 106.2 110.4 73.4 70.6 
1920 n.a. D.a. n.a. - -
1921 97.0 111.3 112.5 87.2 B6.2 
1922 100.7 110.8 114.9 90.9 87.6 
1923 118.B 122.5 127.1 97.0 93.5 

1924 106.8 116.7 116.9 91.5 91.4 
1925 90.1 97.7 101.8 92.2 88.5 
1926 102.1 107.4 108.8 95.1 93.B 
1927 109.7 101.1 104.3 106.5 105.2 
1928 101.2 95.7 93.7 105.7 10B.0 

1929 100.0 10:1.0 100.0 100.0 100.0 
1930 92.3 86.8 86.2 106.3 107.1 
1931 80.8 8:1.7 81.3 100.1 99.4 
1932 77.7 65.9 65.2 117.9 119.2 

1933 90.3 83.3 81.2 108.4 111.2 
1934 86.3 88.8 69.6 97.5 124.0 
1935 96.1 87.0 77.4 112.8 126.7 
1936 91.1 87.3 54.7 159.0 166.5 
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T •• I •• 1.- IUMMARY INDIXII rOR THI RID LIATHIR INDUSTRY: 1919-1& 

(1111· 100) 

Out.put. peZ' -
Tear Product.ion EIIplo)'lllent. Man-hours 

WaQe earner Man-hour 

1919 93.2 135.9 134.9 68.6 69.1 
1920 n.B. D.a. n. a. - -
1921 61.9 75.9 73.3 81.6 84.4 
1922 86.4 101.6 100.7 85.0 85.8 
1923 84.1 92.8 91.9 90.6 91.5 

1924 63.0 64.4 65.5 97.8 96.2 
1925 74.8 79.2 77.1 94.4 97.0 
1926 88.7 93.6 90.5 94.8 98.0 
1927 90.6 9 •• 7 89.3 95.7 101.5 
1926 98.0 99.7 93.4 98.3 10 •• 9 

1929 100.0 100.0 100.0 100.0 100.0 
1930 98.6 93.4 88.7 105.6 111.2 
1931 87.1 88.1 8S.3 9B.9 10 •• 6 
1932 68.4 7 •• 1 64.2 92.3 106.5 

1933 84.2 88.0 75.0 95.7 112.3 
1934 B6.3 93.B 68.3 92.0 126.4 
1935 93.3 101.9 77.2 91.6 120.9 
1936 91.8 96.7 74.6 94.9 123.1 

T •• I •• 2.- SUMMARY INDIXIS rDR THE SHEEP AND MISCELLANEDUS LIATHER INDUSTRY: 
IBlI-18 

(1129 = IDD) 

Out.put. per -
Year Product.1on Emplo)'lllent. Han-hours 

Wage earner Man-hour 

1919 83.8 118.3 120.1 70.8 69.8 
1920 D ••• D.a. D.a. - -
1921 73.2 84.2 B3.1 86.9 BB • .1. 
1922 9B.3 108.5 107.7 92.S 91.3 
1923 110.1 112.2 113.6 9B.l 96.9 

1924 97.0 103.8 101.5 93 •• 95.6 
19211 811.2 91.7 91.2 92.9 93 •• 
1928 82.8 B4.1 83.0 9B.1I 99.8 
192'7 90.8 92.3 ee.9 98.2 101.9 
1928 99.8 100.8 96.3 99.0 103.6 

1929 100.0 100.0 100.0 100.0 100.0 
1930 81.9 87.3 B2.9 93.B 98.8 
1981 88.8 92.0 88.'7 94.3 97.9 
1932 82.8 81.11 '72.0 101.3 114.7 

1933 103.2 90.4 7B.4 114.2 131.6 
l11S4 IIII.S 91.4 71.3 108.6 139.3 
19811 1011.8 84.8 68.'7 124.8 153.'7 
11188 104 •• 90.8 7 •• 11 1111.0 139.1 
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41. LUMBER AND TIMBER PRODUCTS SROUP 
44. LOSBINB CAMPS 
45. SAWMILLS AND SAW·PLANE MILLS 

In addition to Logging Camps, the Lumber and Timber. Products 
group includes Sawmills and Saw-Plane Mills (1. e., merchant 
sawmills, cooperage-stock mills, and planing. mills operated in 
conj unction wi th sawmills). The chief products of the logging camp 
are logs; shingle, stave, and heading bolts; hewn and round poles; 
mine timbers; fence posts; railway ties; ana excelsior stock. 
Those of merchant sawmills are rough lumber, shingles, lath, sawed 
railway ties, and cooperage and veneer stock. Cooperage-stock 
mills make tight and slack staves, headings, hoops, etc. The 
principal planing-mill products are dressed lumber, sash, doors, 
blinds, and miscellaneous millwork. 

The Lumber and Timber Products group does not include logging 
camps operated by establishments in the Paper and Pulp group, 
independent planing mills, box factories not conjointly operated 
with sawmills, and establishments making cooperage (which should 
be distinguished from cooperage stock). In every year of the 
decade 1919-29, except 1921, it employed more than a billion man
hours. In 1929 it paid lj.22 million dollars in wages to some lj.19 
thousand wage earners and produced more than a billion dollars' 
worth of products. The high ratio of wages to value, about 35 
percent, is largely a reflection of the fact that logging (which 
engages over t of the employment in the group), as well as the 
furtper processing stages, is included. 

Lumber production attained its peak in the early years of the 
present century and has been declining since then. Theprincipal 
reason appears to be the shift to substitute materials, particu
larly steel and concrete, for building, highway, and engineering 
construction. The same tendency is observed in the increasing 
use of metal in automobiles and railroad cars and of paperboard 
boxes as containers. 

The South and Northwest account for almost t of the national 
production of lumber. The former region, which contributes yellow 
(southern) pine, cypress, and oak, declined from 37 to 32 percent 
of the total between 1919 and 1935, while the latter, cutting 
chiefly Douglas fir, ponderosa (western yellow) pine, hemlock, 

and white pine, advanced from 22 to.3lj. percent. 
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' ..... IID. 

The indexes of production are discussed in the following order: 
Logging Camps, Sawmills, Saw-Plane Mills, and the composite for the 
Lumber and Timber Products group. The second and third of these 
were combined to yield the index for Sawmills and Saw-Plane Mills. 

Laflin! Camps.- Since the total output of logging camps is not 
reported in detail by the Census except in 1929,1 a quantity 
series was obtained for 1919-36 by measuring what is tantamount to 
minimum log requirements or apparent consumption of logging-camp 
products by sawmi lls. The procedure was to reconvert to log 
volume, by means of a standard table ot equivalents, the annual 
output of various sawmill products - lumber, lath, shingles, 
veneers, staves, headings, and hoops - as reported by the Census. 2 

This technique neglects at least 3 factors - waste, possible 
changes in actual conversion ratios, and changes in log stocks. 
It is impossible to appraise the consequent error in the computed 
total log and bolt requirement for each year. 3 

Sawmills.- The Sawmills index is based on the total output of 
3 products forwhich the Census provides annual statistics: Lum
ber, lath, and shingles. These 3 products account for well over 
90 percent of the total quantity produced by this division. 

The index is a weighted average of relatives of the 3 series. 4 

The weighting factors were developed by multiplying the unit labor 

1Census value stat1st1cs tor logs for sale, however, were ava11able tor 1919, 
1929, 1933, and 1935. (Total output 1ncludes the amounts produced tor sale 
and tor consumption by report1ng compsnles.) 
2ThlS method was suggested by R. C. Hall ot the U. S. Forest Service. The 
equivalents are shown In "_e1"kan 'onsts and 'onst Products (U. S. Dept. 
Agr. Statistical Sullo No. 21, Oct. 1927), p. 27. Since lumber production 
1s reported by the Census 1n board measure, convers1on was not necessary. 
The average overrun ratio tor 1929 was app11ed to log-scale est1mates tor 
veneer. Overrun 1s the excess otactual production, board measure (the actual 
cubic content ot the sawed timber), over the log-scale estimates (the poten
tial board-measure yleld ot the unsawed logs). It 1s poss1ble tor the actual 
yield to be less than the log-scale estimate (underrun), but the reverse 1s 
more usual. 
3A rough estimate could be made ot the actual volume ot product1on. In 1929 
by applying the overrun ratio computed trom data repr~senUng 30 percent ot 
1929 output (U. S. Tarltt Commission, Report to the Pres'dent on Lu.ber, No. 
32, 2d eer., 1932) to the Census log-scale Ugure, which represents 94 percent 
ot the value ot logging-camp production. The resulting quantity, 33 b11l1on 
teet b. m., 1e lower than the NRP total ot about 40 b11l1on teet. ot the dlt
terence, about 3' b11110n teet appear to be ascribable to changes In log stocks, 
2 bUl10n to the Incompleteness ot the coverage ot the Census log-scale tlgure, 
and the remainder to possible variations In the actual conversion ratios and 
to the l1mltatlons ot the other stat1stlcs entering 1nto these calculatlons. 
4productlon tor 1919-21 1s not precisely compsrable with tha Ugures tor the 
remainder ot the period. Although, In these years, mills cutting less than 
60,000 bosrd teet ot lumber or Its equivalent were covered by the Census, they 
were exclUded therestter. In 1919, however, the lumber cut ot such m111s could 
be determined - It amounted to less than 0.2 percent - and deducted trom t~ 

OonUnuedJ 
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requirement for each product in 19356 by its output in 19:19, the 
base year. The series for lumber was constructed by combining 
regional production figures by means of regional labor weights. 

The final Sawmills production index follows: 

Year Index Year Index 

1919 98.2 1928 91.2 
1920 93.7 1929 100.0 
1921 78.5 1930 68.5 
1922 89.7 1931 42.4 
1923 103.7 1932 26.4 

1924 100.7 1933 36.8 
1925 106.5 1934 40.9 
1926 100.6 1935 51.9 
1927 94.0 1936 64.6 

Sa~-PLane KiLLs.- The index for this division - planing mills 
operated in conjunction with sawmills - was constructed from 
Census production statistics for 19:15 and subsequent odd-numbered 
years. Four quantity series - for dressed lumber, doors, sash, 

and window and door frames - were reduced to relatives and com
bined in an arithmetic mean with labor weights corresponding to 
those used in the Sawmills index. S The absence of any indication 
of the dimensions of these products (they vary in size I precluded 
the possibility of reducing the annual output of each to standard 

physical units. The quantities included in the index represent 
over 70 percent of the value of output of saw-plane mills.6 

The production index for Saw-Plane Mills follows: 

Year Index 

1925 108.4 
1927 115.2 
1929 100.0 
1931 54.0 
1933 43.8 
1935 59.2 

4 [Continued] 
total. There is reason to beUeve that the proportions ot lath and shingles 
produced by small mills were also negUglble, but the amounts could not be 
eliminated. The series tor each product. then. lIIay be regarded as unltormly 
Indicating only the production ot the establishments with an outp~t ot over 
60,000 board teet ot lumber or Its equivalent. 
Sunl t labor requirements tor Sawmills, Saw-plane Mills. and Logging Camps 
were derived trom B. H. Topkls, "Labor Requirements In Lumber production," 
Nontll'y LabOf'" Review, May 1937, PP. 1136-62. The sample accounted tor 12 
percent ot sawmill output In 1936. 
6Absolute quantity production may be understated In each year by an Indeter
minate amount as a result at the tallure at some respondents to the Census 
questionnaire to distribute their totals. In such cases, the Census was 
obUged either to attempt a detailed distribution or to tabulate the reported 
value as "miscellaneous millwork." Although the absolute quanti ties ot each 
product are attected, their relatives are not necessarily distorted. 
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Lu.ber Gild Ti.ber Products GrouiJ.- The indexes for Logging Camps 
and Sawmills, available annually for 1919-36, and for Saw-Plane 
Mills, available for alternate years of the period 1925-35, were 
combined by means of weights which represent tbe aggregate man
hours required by the production of each branch. These weights 
were obtained by inflating the man-hours for the several products 
included in each index5 by the ratio in 1929 of total value for 
tbe branchtothe value of these products. These ratios were as 
follows: Logging Camps, 1.027; Sawmills, 1.1~0; and Saw-Plane 
Mills, 1.302. 

The procedure consisted, first, in the combinat ion of Sawmills 
and Saw-Plane Mills relatives of output for odd-numbered years; 
second, in the interpolation and extrapolation of the resulting 
indexes by means of the continuous Sawmills series; and, finally, 
in the combination of this annual Sawmills and Saw-Plane Mills 
index with the Logging Camps series. 

The number of wage earners in the group was ascertained for the 
odd-numbered years from the Cusus of Kallufactlires. 7 Intercensal 
employment in 192~ and thereafter was estimated by use of the BLS 
index for the group, which conforms to Census trend. Before 192~, 
interpolation was accomplished through the medium of an annual 
series obtained by subtracting employment in the Furniture in
dustry from employment in the Census group, Forest Products, as 
determined in each case from continuous BLS indexes applied to 
Census totals. 8 

The next problem was to allocate the group totals between 
(11 Logging Camps and (21 Sawmills and Saw-Plane Mills. The 
number in each branch was computed from Census figures for 1919 

and 1923 and from BLS data for 1927 and 1929. \l Estimates for 

7census eaployaent statistics reter to establishments manutacturlng not less 
tban 200.000 feet ot luber annua1l7 or Its equivalent In latb (1.000.000) 
or sUngles (2.000.000). except In 111111 wben tbe mInImum was 50.000 teet. 
To aalntaln cbronologlcal comparabl1lt7. an ad3ustment was made to exclude 
workers engaged In 11119 In mills wblcb produced less tben 200.000 feet or 
luber or tbe equivalent tbereot. Tbe emploJlllent statIstics. In an7 case. are 
not strlctI7 cOllparable In scope wltb tbe production statIstIcs (see !tn. 4). 
8Tbe BLS Indezes tor "Luber and AIHed products" and "Furniture" were appl1ed 
to tbe census-7ear series tor "rorest products" and "FurnIture". respectIvel7. 
\lBLS Ugures. publ1sbed In "oges 0 .... 'ours of I.obor ill tile I. ... ber I .... ustry 
ill tile , .. Heli States: J930 (Bull. "NO. 560). p. 26 and In "oges 0 .... 'OII.rs 
of I.obor , .. tile I. ... ber Itltivstf'"y ill tile , .. Ueli States: J932 (Bull. NO. 686). 
p. 22. purport to sbow tbe nuber ot wage earners engaged In sawmUls located 
In States covered b7 specIal studies In 11127 and 111211. Tbese States (22 In 
11127 and 21 In 111211) account tor about 115 percent ot tbe number ot wtge earnert 
In tbe Lumber and Timber products group. COlltillueli 
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the remaining years were obtained by straight-line interpolation 
and by extrapolation of the percentages of total wage earners in 
each of the 2 branches. 

Maa-haa •• 

The determinat ion of man-hours worked in Sawmills and Saw-Plane 
Mills and in Logging Camps involved two distinct techniques: 
11) Multiplicat ion of employment, average hours per man per day. 
and number 'of days per year in the period 1919-29; and (2) segre
gation of man-hours for the group, which were derived by deflation 
of wages by average hourly earnings in the years following. The 
discussion, therefore, may conveniently be divided into 2 parts. 

1919-29'- The estimates for this period are based largely on 
informat ion obtained from special BLS studies, which are available 
for the odd-numbered years 1919-25 and the even-numbered years 
1928-32. 10 

Sawmills and Saw-Plane Mills.- Each of the above-mentioned 
studies. which covers only a few months of the year, supplied 
stat ist ics on average weekly hours and the number of days worked 
per week .11 The hours were adjusted by the rat io of NICB average 
weekly hours per man for the whole year to the NICB average for 
the specified months covered by the BLS survey.12 Theywerethen 
joined in a continuous series by means of the NICB data and di
vided by the average number of days worked per week (estimated 

9 [ConUnued] 
For each ot the 2 ;years. the total number ot wage earners in all sawmllls was 
assumed to bear the same relatlon to the number In the States canvassed b;y 
BLS as the Census group Ugure tor the Natlon bore to the Census group Ugure 
tor the same States. 
10Indvst ,.ia' SIWVeji i"Se'ected Indvstries 'n tile United states: 1'919 (Bull. 
NO. 265) and Bull. NOs. 317. 363. 413. 497. 560. ancl586 1n the serles 'Wages 
and Hours ot Labor l (the titles var;y somewhat) wh1ch reter to sawmllls. - , 
11The data tor 1921. 1923. and 1925 are shown tor pa;y-roll periods ot unequal' 
length; those tor later ;years are shown unltorml;y tor 1 week. To reduce the 
earller tlgures to the l-week standard. a 2-week or .-month pa;y-roll perlod 
was considered the eQulvalent ot 2B l-week perlods. whlle a month was con
sldered the equivalent ot 41 1-week perlods. The data tor 1919 are presented 
on a per-diem basls. Since. according to BLS Bull. NO. 265. the weekly 
tlgures were standardlzed on the basis ot a 6-da;y week. this tactor was used 
to compute a comparable weekly average tor 1919. 
12The NICB hours series - tor the "Lumber and Mlllwork i inclustry - reters to 
independent planing mills only. Halt ot the value otplanlng-mlll products. 
however. 1s accounted tor by saw-plane mllls. 
NO adjustment was possible tor 1928. since the months covered by the BLS study 
are not stated. Slnce no satlstactory NICB data were available tor 1919. the 
adjustment tactor tor thls year was the ratl0 ot the average output per sawmlll 
wage earner ln the several months to the average tor the year. (ThlS assumes 
the constancy ot man-hour productlvl t;y over the year. ln whlch case wage-earner 
productlvlty would adeQuatel;y retlect changes 1n hours worked.) The output 
per sawm1ll wage earner was computed trom the Federal Reserve Board monthly 
product1on 1ndex tor lumber and trom Census wage-earner stat1st1cs. 
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for several years by straight-line interpolation) to ascertain 
the average number of hours worked per day.13 

The number of days operated annually by Sawmills was read from 
a graph of BLS statistics plotted at the midpoints of the fiscal 
years to which they refer and joined by a smooth curve. The 
indicated days of operation clustered about 270 in all calendar 
years except 1921, when the number was 236. The number in each 
year of the period 1919-29 except 1921 and 1922 was, therefore, 
fixed at 270; in 1921, at 2~0; and in 1922, at 255 (the average 
of 2~0 and 270). 

Finally, estimates of total man-hours worked annually in Saw
mills and Saw-Plane Mills were obtained by multiplying wage-earner 
employment by average daily hours and the average number of days 
the mills operated during the calendar year. 

Logging Camps.- Actual hours per week were estimated by ap
plying to the actual weekly hours worked in Sawmills and Saw-Plane 
Hills the ratio of prevailing'weekly hours for Logging Camps to 
tbose for Sawmills and Saw-Plane Mills in the years for which BLS 
studies were available. This procedure was necessitated by the 
fact that actual bours were shown only for the mills, altbougb 
prevailing bours were presented for both branches. Furthermore, 
since no indication was given of tbe number of days worked per 
week and per year in logging camps, it was necessary to assume 
these to be tbe same as for sawmills in corresponding years. 
Total man-bours were obtained in the manner already described for 
Sawmills and Saw-Plane Hills. 

Lumber and Timber Products Group.- The number of man-hours 
worked in tbe group in eacb year of tbe period 1919-29 was de
termined by addition of the estimates for the 2 branches. The 
aggregate tbus derived for 1929 is only 0.7 percent below that 
computed from the man-hours statistics collected by the Census 
for tbe same year. 14 

2930 -3 6.- Total man-hours for the Lumber and Timber Products 
group were estimated for the years 1930-36 by the deflation of 
pay rolls by average hourly earnings. These man-hour totals were 

13The 1921 deflator 18 not atrlctly comparable with the rest or the series 
alnce It represents average number or days 'starts' were made. 
14The NRP total Is 1.060 mUllon man-hours; the census' unpubllshed statistics 
tor tbe same year Indicate 1,067 mUll on. Tbe latter Ugure was computed 
by prorating to the whole Industry the Census Btate data tor 406 selected 
eatabllshlDenta wblcb employed 82,876 wage earners, oreome 20 percent ot tbe 
total. 



126 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

apportioned between Logging Camps and Sawmills and Saw-Plane Mills 
in accordance with the modal relationship in the period 1919-29. 
during which the relative proportions were practically constant. 

Census wage statistics for the group for the odd-numbered years 
of the period 1930-36 were' completed by means of a BLS index. 
The average-hourly-earnings series for the group was obtained by 
linking the BLS regular survey series for 1932-36 to figures for 
1930-32 which were computed as follows: (11 Earnings for each 
division of the Lumber and Timber Products group were first ~p
proximated for 1930 and 1932 from data for several months collected 
in special 13L8 surveys; (2) after adjustment to refer to the 
entire year. these figures were interpolated by means of an NICB 
earnings series; 15 (3) .the completed earnings series for the 2 

divisions were finally combined in an average for the group with 
weights proportional to the modal percentage distribution of wages 
in. the interval 1919-29. Wages for each division in the years 
1919-29 were determined by multiplying man-hours by hourly earn
ings computed in a manner similar to average hours for the same 

. period. 16 

T •• I. 41.- SUMMARY INDIIII .OR TNI LUHlIR AKD TIMlIR .RODUCTI 
INDUSTRY BROUP: t9t9-11 

(t929 = tOO) 

Year Production Employment Man-hours 
Output per -

WB~e earner Man-hour 

1919 96.0 112.0 100.2 85.7 95.8 
1920 92.8 102.9 101.2 90.2 91.7 
1921 76.6 86.9 74.8 88.1 102.4 
1922 88.4 113.9 107.9 77.6 81.9 
1923 102.6 118.3 118.5 86.7 86.6 

1924 99.4 112.7 112.7 88.2 88.2 
1925 105.5 111.3 113.7 94.8 92.8 
1926 101.4 108.9 109.4 93.1 92.7 
1927 95.8 98.7 99.5 97.1 96.S 
1928 92.7 96.2 97.'1' 96.4 94.9 

1929 100.0 100.0 100.0 100.0 100.0 
1930 70 •. 3 77.1 71.3 91.2 98.6 
1931 44.6 46.9 39.9 95.1 111.8 
1932 27.6 36.1 28.3 76.5 97.5 

1933 38.2 45.2 36.1 84.5 105.8 
1934 42.1 55.3 38.6 76.1 109.1 
1935 53.2 60.9 44.8 87.4 118.8 
1936 66.2 65.9. 52.4 100.5 126.3 

15see ttn. 12. 
16A compar1son ot the NRP an6 Census (lnterpolate6 tor even-numbere6 years 
1n a manner s1m1lar to employment) est1mates ot group wages reveals a s1zable 
61screpancy only 1n the 1ntercensal year 1920. 
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T •• I. 44.- SUMMARY I.DIXIS rOR LOllI •• CAMPI: 1919-!1 

(1929 = 100) 

Year Product1oD EIIlploymeDt MaD-hours 
Output. per -

lIaQe earner Man-hour 

1919 91.5 119.9 105.8 76.3 86.5 
1920 90.8 108.8 105.6 83.5 86.0 
1921 73.0 90.7 76.9 80.5 94.9 
1922 85.7 117.3 109.5 73.1 78.3 
1923 100.0 120.2 119.1 83.2 84.0 

1924 96.5 114.3 113.3 84.4 85.2 
1925 103.1 112.8 114.3 91.4 90.2 
1926 99.8 110.0 110.3 90.7 90.5 
1927 93.9 99.6 100.5 94.3 93.4 
1928 92.6 96.6 98.7 95.9 93.8 

1929 100.0 100.0 100.0 100.0 100.0 
1930 71.2 77.1 71.6 92.3 99.4 
1931 45.6 46.9 40.1 97.2 113.7 
1932 28.2 36.1 28.4 78.1 99.3 

1933 38.9 45.2 36.1 86.1 107.8 
1934 42.7 55.3 38.7 77.2 110.3 
1935 53.6 60.9 44.8 88.0 119.6 
1936 66.9 65.9 52.5 101.5 127.4 

T •• I. 45.- IUMMARY INDIXII rOR SAWMILLS AND IAW·PLANI MILLS: 1919-!& 

(1929 = 100) 

Year ProduCt.10D EIIlployment. Man-hours 
Out.put. per -

lIaQe earner Man-hour 

1919 98.5 107.4 97.0 91.7 101.5 
19:>.0 94.0 99.5 98.8 94.5 95.1 
1921 78.7 84.8 73.6 92.8 106.9 
1922 90.0 112.0 107.0 80.4 84.1 
1923 104.0 117.2 118.1 88.7 88.1 

1924 101.0 111.8 112.3 90.3 89.9 
1925 106.8 110.7 113.4 96.5 94.2 
1926 102.3 108.3 108.9 94.5 93.9 
1927 96.9 98.3 99.0 98.6 97.9 
1928 92.7 96.0 97.2 96.6 95.4 

1929 100.0 100.0 100.0 100.0 100.0 
1930 69.8 77.1 71.2 90.5 98.0 
1931 44.0 46.9 39.8 93.8 110.6 
1932 27.3 36.1 28.2 75.6 96.8 

1933 37.8 45.2 36.1 83.6 104.7 
1934 41.8 55.3 38.15 75.6 108.6 
1935 52.9 60.9 .44.7 86.9 118.3 
1936 65.8 65.9 52.3 99.8 125.8 
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48. MANUFACTURED GAS 

This industry, . which employed 43,000 wage earners in 1929, 
includes private and municipal utilities engaged primarily in 
the commercial manufacture and distribution, or in the manufacture 
only, of illuminating and heating gas for household and industrial 
purposes. It excludes establishments which mer.ely distribute gas 
not of their own manufacture or which are engaged primarily in the 
production and marketing of natural gas. The industry thus d.e
fined is by no means the chief producer of gas; in fact, the Coke, 
Not Including Gas-House Coke industry usually produces much more 

gas and even sefls some of it to the Manufactured Gas industry. 

Gas has no uniform chemical composition or properties. Carbon 

monoxide, hydrogen, and methane comprise 80 to 90 percent of the 
combustible portion of gas used in the Uni ted States. The chief 

fuels used in its manufacture are bituminous coal, coke, oil, and 
anthracite. Of these, bituminous coal is the most important and 

anthracite the least •. 

The II- major varieties of manufactured gas arewater, coke-oven. 
coal, and oil. These are usually blended, enriched, or carbureted 

to yield mixtures which are appropriate to. the particular needs 
of a communi ty. Water gas, the principal variety, is essentially 
carbon monoxide and hydrogen; it is made by the chemicai reaction 

of incandescen t coal or coke wi th s team. Coke-oven gas. the 
manufacture of whiCh also yields valuable byproducts, is made by 
the destructive distillation of bituminous coal. Coal gas, which 
is being replaced by coke-oven gas, is made by the carbonization 
of coal in vertical or horizontal retorts. Oil gas is produced 
by the cracking of petroleum or its derivatives into lower hydro
carbons and hydrogen. 

Product Ion 

The NRP index is based on~eighted aggregates of the amount of 
gas manufactured wi thin the industry and the total distributed 
by it for sale to customers. l The output series for 1919-35 
includes Census totals for the odd-numbered years and estimates 

for the other years derived from annual data available in the 
Statistical Butletinof the American Gas Association. The2 series 
relate to almost identical production universes and are in close 
accord in all common years. 

IGas sales alone contributed about 8S percent ot the revenue reported by the 
1ndustry tor 1929; the sale ot byproducts and the sale and rental or lamps 
and appliances accounted tor the remainder. 
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The distribution series was constructed from Census data for 
the odd-numbered years only. The amount of gas distributed is 
equal to the sum of the quantities produced and purchased from 
outside the industry by reporting establishments minus the sum 

of the quantities consumed on the premises and not accounted for. 2 

The amount distributed is less than total "send-out", for it 
excludes losses. 

The weights used in combining the 2 series are relative unit 

wage-earner requirements for 1933. In this year the Census seg
regated the wage earners engaged in the production and distri
bution activities of 21 establishments whose primary business 
was the distribution of purchased gas. 3 A special tabulation 
furnished by the Census provided the supplementary statistics 

which were necessary for the calculation of the average number 
of wage earners required by these establishments to distribute 
a cubic foot of gas. This ratio was then applied to the total 

amount distributed by the industry to ascertain the total number 
of wage earners occupied in this phase of the work. Thediffer
ence between all wage earners in the indust-ry and this figure -

i. e., the number of workers engaged in production - was then 
divided by total gas output to determine the requirement ratio 

for production. The preponderance of this weight - 2.3 times 

that for distribution - makes the composite index fairly similar 
to relatives for production alone; in no year does the difference 

exceed 5 units. The production series was therefore used to 
complete the composite for intercensal years. 

NRP Gas- Gas-
Year production production distribution 

index index index 

1919 76.1 79.7 69.1 
1920 82.2 86.7 n. a. 
1921 78.3 83.2 68.4 
1922 79.9 83.2 n.a. 
1923 83.3 85.2 79.5 

1924 89.0 91.8 n.a. 
1925 91.4 95.2 83.8 
1926 99.5 102.0 n.a. 
1927 99.4 100.4 97.4 [C01l.] 

2.rhe amount computed tor 1935 Is somewhat understated. tor It does not In
Clude In purChases the quantity resold wi thout turther mixing. enriChing. 
or carbureting. 
3These 21 eatabllshments accounted tor about 25 percent ot the total number 
ot wage earnera. 18 percent ot production. over 99 percent at purchasea. and 
almoat 40 percent ot aalea. 
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[Can.] NRP Gas- Gas-
Year production production distribution 

index' index index 

1928 102.5 103.0 n. a •. 
1929 100.0 100.0 100.0 
1930 94.0 93.2 n.a. 
1931 88.3 86.8 91.3 

1932 77.7 75.8 n.a. 
1933 71.6 69.4 76.2 
1934 73.0 70.5 n. a. 
1935 72.2 69.5 77.5 

Several varieties of gas exhibit trends which differ signifi

cantly from that of the unweighted production index shown above. 
A weighted index,· however, would have.the same general contour 

since water gas, the chief variety, has consistently' accounted 
for almost two-thirds of the total volume. The shifts in the 
composi tion of the total are confined to the .3 less-important 

types: Coke-oven, coal, and oil and other gas. Between 1919 

and 1935 the first advanced from 3 percent of the total to 22, 

while the' second declined from 23 to 11 and the third (which 

excludes the increasingly popular natural gas) declined from 
11 to 2 percen t. 

Relatives of production5 

i 

Year All Ilas Water gas Coal gas Coke-oven Oil and 
gas other gas 

1919 79.7 77.9 141.5 15.8 105.3 
1920 86.7 90.2 138.5 17.3 94.3 
1921 83.2 86.1 131.1 14.4 102.4 
1922 83.2 91.6 110.0 12.2 96.6 
1923 85.2 93.0 115.8 16.6 92.7 

[can .] 
4Labor reQ.ui remen tB are most probably uneQ.ual since each importan t variety of 
gas IS identifIed wIth a dIfferent process and reQ.uIres mIxIng or enrIchIng 
to a dlUerentextent before d1Stributlon to the consumer. Lack of unltormity 
wi thIn each type, due to variatIons in the' tuel or process, makes it impossIble 
to determine sultablewelghting factors from avallablestatlstlcs. Fragmentary 
data are sufficient, however, to indIcate that production-labor costs wIthIn 
and among the several varieties differ considerably. 
5The production relatives for the 4 components, WhiCh are consistent with 
the unweighted aggregates,were constructed by interpolating and extrapolat
ing Census statistIcs for the odd-numbered years 1925-35 by means of con
tInuous AGA series. Coke-oven and coal gas, reported in combInation by the 
Census, were distributed by means of the AGA data. Both sources agree sub
stantially on the Q.uantities In the first 3 categories in common years but. 
not on the Q.uantities in the miscellaneous and relatively unimportant fourth 
group, particularly after 1929. ·One reason for the diUerence may be the 
Census' transfer ot Pintsch gas to the Compressed and Liquefied Gas industry 
(included by NRP in the ChemIcalS industry) in 1927; another may be AGA's 
inclusion of butane-Urand reformed natural and oil-refinery gaa since 1929. 
The AGA-Census coke-oven gas Q.uantities·are lower in earlier years than the 
corresponding amounts reported by the Bureau of Hines for coke ovens owned 
by city gas companIes. The 2 series converge, however, in later years. Al
though there are reasons to prefer the latter, the totalS reSUlting from its 

'use would not be so close to the totals reported by the Census. 



Year 

1924 
1925 
1926 
1927 

1928 
1929 
1930 
1931 

1932 
1933 
1934 
1935 

All gas 

91.8 
95.2 

102.0 
100.4 

103.0 
100.0 
93.2 
86.8 

75.8 
69.6 
70.5 
69.5 
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Relatives of production6 

i 
Water gas Coal gas Coke-oven Oil and 

gas other gas 

99.6 
101.0 
109.4 
104.0 

105.3 
100.0 
95.8 
87.1 

77.2 
68.6 
69.6 
69.7 

120.3 
127.2 
124.3 
118.7 

112.5 
100.0 
93.8 
86.4 

71.7 
65.4 
66.4 
59.6 

20.3 
26.7 
38.3 
56.4 

79.9 
100.0 
105.0 
117.2 

102.3 
106.0 
110.6 
109.2 

107.6 
116.5 
118.9 
118.0 

108.6 
100.0 
51.1 
31.7 

25.4 
18.0 
15.8 
14.8 

It would have been desirable to include the byproducts of gas 
in the index of output, but no method of apportioning the labor 
required in their manufacture is altogether satisfactory. An 
index employing 1929 unit-value weights,S however, differs from 
the NRP series of gas ou tpu t by less than 3 uni ts in any 1 year -
a reflection of the fact that the aggregate value of byproducts in 
that year is only t that of gas. A composite of this production 
index and the gas-distribution series, weighted by the estimated 
relative number of wage earners engaged in production and distri
bution, differs from the NRP index by a maximum of 2 units. 

Index of Index of production and 
production distribution 

Year 
Gas and Gas Gas and NRP 

byproducts only byproducts 

1919 78.6 79.7 75.2 76.1 
1921 80.9 83.2 76.4 78.3 
1923 83.0 85.2 81.8 83.3 
1925 92.5 95.2 89.4 91.4 
1927 98.8 100.4 98.3 99.4 

1929 100.0 100.0 100.0 100.0 
1931 88.3 86.8 89.4 88.3 
1933 71.2 69.4 73.0 71.6 
1935 71.2 69.5 73.5 72.2 

SThe b;yprOClucts are: Coke, breeze, and screenings; tar; crude l1ght 011; 
and ammonia equivalent. The unl t value used tor gas production Is really 
the value per unit ot gas distributed. 
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Empl,ym •• t ••• M •• -h,.r. 

The index of wage earners is based on Census data for the Odd
numbered years. 7 Since no satisfactory interpolating medium 

could be found, the man-hours and productivity indexes are also 

deficient in intercensal years. 8 

A change in the Census schedule for 1935 resulted in there
porting of only those wage earners engaged in production. There
fore an adjustment had to be made for the excluded distribution 

workers. For this purpose it was assumed that the change in 

distribution-labor efficiency from 1933 to 1935 was the same as 
the change in manufacturing productivity between the same 2 years. 
It will be recalled that the 2 ratios for 1933 were provided by 
the Census in a special tabulation. The third known quantity, the 
manufacturing-producti vi ty ratio for 1935, was easily derived 

frompublished Census statistics. The distribution ratio computed 
for 1935 was then divided into the corresponding quantity of gas 

distributed to determine the number of excluded wage earners. 

This estimate was added to the number reported by the Census to 

obtain a total comparable with those for earlier years. 

The man-hours index was computed from relatives of wage earners 

and average actual hours per week. The weekly-hours series was 

derived from NICB data for only 1 or 2 months in each year, 9 

but since the industry is not seasonal the difference from the 

annual average is probably small. The 1919 figure, obtained by 
straight-line interpolation between NICB figures for July 191q. 

and June 1920, is probably the least reliable. 

7An unknown number ot employees Isengaged neither In production nor distri
bution but In selling and renting lamps and appliances. Such secondary 
business accounts tor about 6 percent ot total revenue. Host ot the workers 
so engaged are probably salaried and are there tore not Included In the Index 
but the number ot such wage earners, It any, could not be excluded. 
8An AGA total-employment series was rejected because It obviously reters to a 
larger universe than does the Census-AGA gas-production series. FUrthermore 
I t shOWS 11 ttle resemblance In movement to the wage-earner or total-employment 
tlgures reported by the Census. 
9A BLB hOurs series tor the Electric Light and Power and the Manufactured 
Gas Industries combined, which Is available tor several years, was not used 
since the total number of employees In the tormer Industry Is about 4 times 
the number In the latter. 
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T •• I. 41.- SUMNAAY INDEIEI POR THI MANUPACTURED lAS INDUSTRY: ISIS-15 

(1129 = 100) 

Year Product.ion EIIp101llent. Man-hours 
Out.put. per -

WaQe earner Han-hour 

1919 76.1 99.6 99.0 76.4 76.9 
1920 82.2 D.a. n.a. - -
1921 78.3 81.2 83.4 96.4 93.9 
1922 79.9 D.a. D.a. - -
1923 93.3 99.2 95.4 84.8 87.3 

1924 89.0 n.a. Il.a. - -
1925 91.4 109.1 99.9 83.8 91.5 
1926 99.5 D.a. D..a. - -
1927 9i1.4 112.6 105.6 88.3 94.1 

1928 102.5 D.a. D..a. - -
1i129 100.0 100.0 100.0 100.0 100.0 
1930 94.0 D.a. D.a. - -
1931 88.3 80.2 78.2 110.1 112.9 

1932 77.7 D.a. n.a. - -
1933 71.6 71.0 61.1 100.8 117.2 
1934 73.0 D.a. 11. a. - -
1935 72.2 71.9 57.8 100.4 124.9 
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47. MANUFACTURED ICE 

This industry, which employed over 30.000 wage earners in 1929, 

includes establishments engaged in the manufacture of ice for 
sale but excludes those engfiged in the cutting and storage of 
natural ice. Delivery service' is not classified by the Census 
as part of this industry. 

P,adult lall 

The index was derived from Census tonnage statistics f9r ice 
production wi thin the industry and from estimates for inter
censal years obtained by interpolation by an annual sales series. 1 

Production and sales agree closely in trend although sales are 
consistently greater in tonnage. 

The NRP production index does not include ice manufactured 
outside the industry. Although such production statistics are 
available, the corresponding employment could not be determined. 
The inclusion of such output would nevertheless result in a 
similar series: 

NRP Index of 
Year production production in 

index all industries 

1919 56.9 61.5 
1921 66.7 69.0 
1923 76.5 77.8 
1925 87.3 88.3 
1927 87.8 88.6 

1929 100.0 100.0 
1931 95.2 95.2 
1933 73.9 74.7 
1935 71.6 71.8 

Iilllpla,lIIll1t Illd MllI-haUri 

The trend of employmen t was established from Census wage-earner 

statistics. Satisfactory estimates for intercensal years could 
not be obtained. 

The Census considers the employment figures for 1919-25 to be 
somewhat unreliable because of the inclusion, by the repotting 

1aaleS are reported In H. B. Drury. Production and CIlf1GcUy Contro' 'n tile 
Ice Industry Under N. R. A. (National Recovery Admlnls~ratlon, Dlv1s1on ot 
Review, Har. 1936), pp. 4-5. Data tor 1934 and 1935 were suppl1ed by Ice 
publicity Association ot Philadelphia. 



MANUFACTURED ICE 135 

establishments, of some delivery employees. 2 An additional but 
negligible error is contributed by the inclusion of a small number 
of wage earners engaged in secondary productive activities. 3 

The index of man-hours was derived from the employment series 
and a series of average weekly hours. The latter includes Census 
prevailing weekly hours for 1919. 1921, 1923, and 1929; average 
actual weekly hours computed from Census surveys' for 1933 and 
1935; and estimates for intervening years obtained by straight
line interpolation. 

T.' •• 47.- SUMMARY INDEXEI PDR TNE MANUPACTURED ICE INDUSTRY: 1919-15 

(1929 = 100) 

Year Production Employment. Man-hours 
Output per -

Wade earner Man-hour 

1919 56.9 94.0 93.2 60.5 61.1 
1920 60.2 n.a. D.a. - -
1921 66.7 74.8 74.3 89.2 89.8 
1922 69.4 n.a, n.a. - -
1923 76.5 83.4 82.6 91.7 92.6 

1924 78.1 n.a. n.a, - -
1925 B7.3 77.4 77.0 112.B 113.4 
1926 85.3 D.a. n.a. - -
1927 87.8 6B.7 68.5 127.B 12B.2 

1928 94.7 n.a. n.a, - -
1929 100.0 100.0 100.0 100.0 100.0 
1930 99.2 n.a. n.a. - -
1931 95.2 7B.4 73.1 121.4 130.2 

1932 77.6 n.a. n.a. - -
1933 73.9 66.3 57.3 111.5 129.0 
1934 79.2 D.a. n. a. - -
1935 71.6 59.1 50.6 121.2 141.5 

2See Ceft8us Of NGnufGct~Bs: 1985, p. 1.8. 
3The assregate value ot secondary products and receipts tor cold storase 
never exceeds 6 percent ot the total value ot the Indus try' a produc ts In 
census ,eara. 
4Ceft8us of NGflUtGct~es: 1933, "Man-Hour Statistics tor 32 Selected In
dustries"; "nd Ceft8us Of NGnufGct~es: 1935, "Man-Hour Statistics tor 59 
Selected Industries." The nU\llber ot wage earners tor who\ll \Ilsn-hours were 
reported constituted 43 and 71 percent, respectlvel" ot the totalS tor the 
Industr, In the 2 yeara. 
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48. MlIDR VEHICLES 

The Motor Vehicles industry includes establishments classified 
by the Census in .2 industries: "Motor Vehicles" and "Motor
Vehicle Bodies and Motor-Vehicle Parts." These establishments 
are engaged primarily in the manufacture of automobiles, trucks, 
chassis, fire-departmen t apparat us, trailers, etc.; motor-vehicle 
bodies; and a large variety of original and replacement parts 
·(e. g., tops, gears, rims, frames, wheels, radiators, windshields, 
axles, bumpers, and shock absorbers). Motorcycles, engines (for 

sale), and accessories such as tires, ignition.apparatus, bat

teries, and starting and lighting systems are the principal 
products of other Census industries. 

In 1935 the 3 largest manufacturers - General Motors Corporation, 

Ford Motor Company, and Chrysler Motor Corporation - accounted 

for about 90 percent of all finished-motor-vehi.cle production 
and for a considerable volume of bodies and parts. 

The Ford Motor Company shows a high degree of vertical inte
gration. Its River Rouge plant, for example, includes blast 
furnaces, steel mills, a power station, aglassplant, a foundry, 

byproduct coke ovens, a cement plant, and a paper mill. Many of 
the parts (bodies are an exception) are produced on the premises, 

and a large proportion of the total number of vehicles is also 

assembled in this plant. The General Motors Corporation, on 
the other hand, is actually a holding company, the subsidiaries 

of which manufacture passenger cars, trucks, taxicabs, bodies, 

hardware, spark plugs, shock absorbers, springs, clutches, bat

teries, and various other parts and accessories. The Chrysler 

Motor Corporation is similar to General Motors in organization, 
but not so highly integrated. 

The Motor Vehicles industry is not only the largest producer 
of machinery but also the largest employer among the manufacturing 
industries. In 1929 it had ~~7 thousand wage earners .on its 

pay roll and disbursed 733 million dollars in wages; in 1935 it 
employed 388 thousand wage earners, to whom it paid 5~5 million 
dollars in wages. It also ranked first in the consumption of 
steel (not only all forms in general but also strip, bars, sheets, 

malleable iron, and alloys), rubber, plate glass, nickel, lead, 

and mohair. 
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,,. ....... 
The measure of production for the years 1919-36 is a weighted 

indexof the total output of finished vehicles (i. e., passenger 
cars and trucks) and chassis1 adjusted to include replacement 

parts. The unadjusted series for vehicles and chassis comprises 
2 segments, each of which is an aggregative index with averages 
of unit values for the odd-numbered years of the corresponding 
period as weights. The first segment, for 1919-29, includes 
the following 11 classes of products: 

Open passenger cars 
11) 2-door (6. Public conveyances and other 
(2) 4-door commercial vehicles 
(3) Closed passenger cars (7) Hearses and undertaker 
(4) Light delivery trucks wagons 

(under 1 ton) (S) Ambulances 
(S) Heavy trucks [1 ton and (9) Fire-department apparatus 

over) and truck (10) Other vehicles and apparatus 
tractors ( 11) Chassis 

The second segment, for 1929-36, includes 17 classes, which re
sult from a more detailed classification of the 11 in the first 
segment. These 17 comprise, in addition to items [11, (2), [~), 

Is), and (7)-(101 of the above list, the following 9 products: 

Closed passenger cars 
(1) 2-door (6) Taxicabs and other 
(2) 4-door commercial vehicles 

Motor buses Chassis 
(3) Under 21 passengers [71 Passenger 
14 ) 21-32 passengers IS) Commercial 
(5) 33 passengers and over (9) Bus 

The quantity series were obtained for the odd-numbered years 

1919-35 from Census of Nanufactures;theywere completed for the 
even-numbered years 1920-36 by distributing total sales [published 

in Auto .. obile Facts and Fitvres 1,2 which had first been adjusted 
to the level of total production, among the Census product classes. 
The adjusted sales were distributed in accordance with averages 
of the percentages of total output accounted for by each class 

of vehicles in adjacent odd-numbered years. 3 

lchasela are relatlvel;y unimportant. In all ;years except 1919 and 1929, 
the;y comprised aDout 5 percent or the total number or motor vehicles and 
chassis; In these 2 ;years, the;y accounted ror about 10 percent. 
2.rhe &ales series, which refers to the same group or establlshments as the pro
duction series, was compHed b;y the Census In cooperation with the Automob1le 
Hanutacturers Association. The 2 series never dUter b;ymore than" percent. 
3The percentage distribution for 1935 was assumed tor 1936. 
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As has already been indicated, the establishments in the in
dustry are engaged in the manufacture of replacement parts as well 
as of finished vehicles and original parts. Since replacement 
parts constitute an important though varying proportion (from 
one-eighth to one-fourth) of the unduplicated value of the in
dustry's output (i. e., exclusive of original parts), it was 
desirable to include them in the NRP index. 4 Although no quantity 
statistics were available, this purpose could be accomplished 

by the adjustment of the index for vehicles and chassis by means 
of value figures. The adjustm,ent consisted in the division of 
this index by relatives of the ratios of (1) the value of finished 
vehicles and chassis to (21 the total value of finished vehicles, 

chassis, and replacement parts made in the whole industry (i. e., 

in the Census industries, "Motor Vehicles" and "Motor-Vehicle 

Bodies and Motor-Vehicle Parts"). The validity of the premise 
underlying this adjustment (viz, a constant relation between the 

price levels of t~e 2 types of products from year to year) could 
not be tested. 

The above-mentioned adjustment factors were derived from 3 value 

series - one for finished vehicles and chassis and the others 
for replacement parts made in the 2 branches. The series for 

finished vehicles and chassis includes Census statistics for the 
odd-numbered years and intercensal-year estimates derived from 

Au~omobile Manufacturers Association sales data. The series 
for replacement parts produced in the Motor Vehicles branch was 
constructed (1) for census years by subtracting the value of 

assembled vehicles and chassis from the total value of products; 5 

(,2) f<;>r the intercensal years 1920-2q by multiplying the value 
of vehicles and chassis by interpolated census-year ratios of 

4Replacement parts, such as wheels. radiators, axles, gears, and shock ab
sorbers, are made by both automobile manutacturers (sometimes in separate 
plants) and independent parts-makers. Spare parts tor older models are otten 
produced with equipment that might otherwise have been dismantled or modern
ized, while parts tor current models are usually produced in the automobile 
tactory itseH. (ct. W. L. Carver, "How the Factories Are Heeting the Complex 
problem ot Replacement Parts PrOduction and Distribution,. AutOllothe 1ndus
t".(es, september 30, 1930, pp. 530-4; and "Supplying Service Parts," A.e".'cCifi 
NClCMflbt, Hay 20, 1926, p. 485.) 
In 1928, when Ford began the productIon ot Hodel-A cars, the manutacture ot 
Hodel-T parts (orders tor which were tllled at the rate ot $10,000,000 per 
month) stlll required as much as one-eighth ot the tactory equipment. By 
1932, however, parts sales had been cut over 50 percent (to about $3,830,000 
per month), retlecting the increasIng use ot the improved Hodel-A car. (F. 
L. Faurote, "Ford Shop Changes Es tima ted at $25,000,000,. l".ofl Age, Apr 11 1928, 
p. 1080; and "Mr. Ford Doesn't Care," 10".tufle, December 1933, p. 67.) 
5The remainder is here assumed to represent only replacement parts. According 
to the Census, it comprises the value ot bodies and parts, particularly the 
latter, produced tor sale to dealers or to ultimate consumers tor replace
ment and as additional eqUipment. For 1919-23, the remainder had to be 
ad3usted to exclude a small amount ot contract and repair work. 
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the value of replacement parts to the value of vehicles and chas
sis; and (31 forthe intercensal years 1926-36by means of an index 
of replacement-parts shipments {value)s compiled by the Motor 
and Equipment Manufacturers Association and published in Survey 

of Current Business. Shipments and production of replacement 
parts (valuel moved as follows in common years: 

Year 

1925 
1927 
.1929 
1931 
1933 
1935 

Census production 
(Motor Vehicles 

branch) 

82.5 
99.3 

100.0 
60.5 
58.1 
82.5 

MEMA shipments 

77.9 
87.7 

100.0 
75.7 
68.9 
86.6 

The third series, value of replacement parts made in the Bodies 
and Parts branch, which could not be determined from Census of 

Nanufacturers data, was constructed for 1929 and 1935 from value 
ot sales reported (by mode of disposition) in other Census pub
lications;' and for remaining years in the interval 1925-36 by 
means of the annual shipments series mentioned above. In treating 
the sales data for 1929 and 1935, it was assumed that all sales 
made to the manufacturers I own outlets, to independent whole
salers, jobbers, and retailers, and to ultimate consumers represent 
replacement sales only; the remainder linterplant transfers, 
receipts for contract and repair work, and sales to industrial 
and other large consumers) was assumed to refer only to original 
equipment for use in the assembly of motor vehicles. 8 Since the 
relatives of replacement-parts shipments and of sales by this 
branch are almost identical in 1935 (87.7 and 86.6, respectively, 
base 1929), the former series was considered suitable for the 
completion of the latter from 19~ to 1936. The estinra:t~s could 
not be extended back to 1919, but the failure to dO/~O has a 
negligible effect on chronological comparability.9 

8The original series was adjusted by NRP to show the same percentage change 
tram 1929 to 1935 as did the Value ot sales reported by the Census (see dis
cussion ot value ot replacement parts made In the Bodies and Parts branch). 
'The statistics tor 1929 were obtained trom "fteenth Census of He UnUetJ 
States, "Distribution ot Sales ot Manutacturlng Plants", and those tor 1935 
trom Census of 8us'"ess: 1985, "Distribution ot Manutacturers' 6ales." The 
figures tor total sales are In close accord with the total value at production 
shown In the Cellsus of NanufQCt~es tor the Bodies and Parts branch. 
SA small amount at replacement parts may be Included In this residue. In 1935 
sales not distributed through any ot the above-ment10ned ~hanne1s or not 
allocated (only about 1.4 percent at the total) were assumed to be replace
ment parts. 
lootnote 9 a~~ears on fo"ow'ng ~g8. 
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The NRP index of production is higher in most years than the 
unadjusted series for finished vehicles and chassis; both, how
ever, have the same general movement: 

Unadjusted 
NRP production 

Year production index for 
index vehicles 

and chassis 

1919 32.0 27.0 
1920 36.2 31.9 
1921 25.8 23.8 
1922 40.7 38.2 
1923 64.3 61.6 

1924 57.6 57.9 
1925 71.3 71. 9 
1926 75.4 76.0 
1927 65.0 62.9 
1928 83.0 81.0 

1929 100.0 100.0 
1930 65.1 62.2 
1931 47.6 43.9 
1932 30.0 25.1 

1933 40.9 35.1 
1934 56.3 51.1 
1935 77.7 74.5 
1936 85.3 84.0 

The Census classification of vehicles is not entirely satis
factory for our purposes since it includes in the same category 
cars which may differ considerably in quality and unit labor re
quirements. Amore detailed classification, like one which takes 
accountof at least price differences within each specified type 
or model, was not available. It was possible, however., to Con
struct a comparative index from series for cars of different makes 
grouped according to the estimated average price of all models 
of each make, but this could be done only with the sacrifice of 
other significant criteria~f classification. The series included 
in this comparative index represent the output of trucks and of 

9In 1923, however,and probably In earller years also, 1 large establlshment 
classltledby the Census In the Motor Vehlcles branch made a comblned report 
tor both vehlcles and chassls and bodles and parts; hence Its replacement
parts productlonls presumably Incorporated In our estlmatestor thls branch. 
~he changeln the reportlng practlce ot thls establlshmentln 1926 accounted, 
accordlng to the Census, tor the major part ot the decllne ot over 43,000 
In the number ot wage earners In the branch between 1923 and 1926. 
~he percentage whIch the value ot replacement parts comprlsed ot the un
dupllcated value ot products In both branches (1. e., excluslve ot orlglnal 
parts) Is hlgher In 1924 and earller years desplte the omlsslon ot the es
tlmated valueot replacement parts (except tor the estab11shment noted above) 
produced 1n the Bodles and Parts branch. 
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passenger cars grouped in 4 price ranges: Low-priced, medium
low-priced, medium-high-priced, and high-priced. 1o The form of 
the basic data made numerous estimates necessary; moreover, since 
the cars of a particular make are not necessarily included in 
the same price category from year to year, the continuity of the 
quantity series is only nominal. The following tabulation shows 
the NRP index, the index based on the price classification, and 
a third measure, which is a series of relatives of the unweighted 
total number of vehicles and chassis. 11 Although the 3 indexes 
sometimes differ considerably, they move in the same direction 
from year to year. 

Unweillhted Index of 
NRP production production 

Year production index for based on price 
index vehicles classification 

and chassis 

1919 32.0 39.8 35.4 
1920 36.2 45.4 41.1 
1921 25.8 30.7 30.1 
1922 40.7 49.7 46.9 
1923 64.3 73.0 73.5 

1924 57.6 64.9 66.1 
1925 71.3 81.2 78.7 
1926" 75.4 86.8 79.5 
1927 65.0 73.7 63.0 
1928 83.0 89.4 81.1 

1929 100.0 100.0 100.0 
1930 65.1 60.9 61.3 
1931 47.6 43.7 43.4 
1932 30.0 24.4 24.9 

1933 40.9 31.9 34.9 
1934 56.3 44.9 50.9 
1935 77.7 66.7 74.1" 
1936 85.3 78.2 83.6 

10The total number ot passenger cars produced ln the United States and Canada 
was dlstrlbuted smong the 4 prlce classes ln accordance wlth percentages ot 
totsl ssles of cars ot varlous makes (the sales statlstlcs represent 93 to 
100 percent of all output). These 4 serles were C1rst comblned ln an aggre
gatlve lndex wlth est1mated average retal1 prlces for 1929 as welghts; thls 
lndex. ln turn, was comblned w1th a serles ot relatlves for trucks by means 
of 1929 value welghts derlved trom Census of Konufoctures. " 
The quantlty statlstlcs were obtalned trom Annuo' Re;orts of Gsnero' Kotors 
Corl'cwoUon: Kootl.,'s Konuo' of Invest.ents: IndustrioZs: Poor's IndustrioZs: 
8tondor4 Ccw;oroUon Iscor4s (standard Statlstlcs Co.); Auta-obi 'e focts ond 
"lures: Auta-oUve Industf"hs: R. C. Epsteln, Auto.obUe Industf", (Chlcago: 
•• W. Shaw Co., 1925): and L. H. Seltzer, finonc'ol Bistcwy of the A.ericon 
Auta-ob'le Industf"}' (Boston: Houghton 111 rt l1n Co •• 1928). The retail prices 
were estlmated from statlstlcs published ln Auta.obUe ff"ode .Tourno' anel 
Auta-ob"e 'octs ond f'Iures. " 
" The serles of unwelghted relatlves was derlved ln the course ot constructlng 
the unadjusted lndex tor vehlcles and chassls from statlstlcs reported ln 
Census of Konufoctures and Auta.ob'le locts ond lilures. 
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It was not possible to make any quantitative adjustment in 
the NRP index for the revolutionary improvement in the quality 

'of the automobile since the war. Not only has this complex unit 
undergone change in materials, weight, power, engineering design, 
and body structure, but it, has also been transformed by such 

i~novations as the self-starter, knee-action wheels, syncromesh 
transmission, independent front-wheel suspension, 4-wheel and 
hydrauiic brakes, aluminum piston heads, vibration dampeners, . . 
and, more recently, automatic and semiautomatic shifting devices. 

The net result of these improvements has been a progressive in
crease in durability, speed, economy of operation, comfort, and 
aesthetic appeal. 

Empl.~ •• t ••• M •• -h •• r. 
The index of employment, which conforms to the trend of the 

Census totals for both branches, was constructed by BLS. The 
man-hours index was derived from this employment series and an 
annual index of average actual weekly hours which includes ad

justed Census prevailing ,hours for 1919, NICB actual hours for 
1920-1931, and BLS actual hours thereafter. The average computed 
from the Census frequency distribution for 1919 was reduced to 
actual hours by multiplication by the average of the actual

prevailing-hours ratios for 1921 and 1923. 

The production and labor indexes are not strictly comparable 

in scope since some of the workers are engaged in the manufacture 
of secondary products, which include springs, ignition apparatus, 
starting and lighting systems, and other original and replace

ment parts normally produced, according to the Census, in other 

industries. The lack of comparability, however, is restricted 
to the Bodies and Parts branch. 12 The value of secondary products 

not included in the index is consequently very small; it does 

not exceed 5 percent of the total value of finished vehicles, 
chassis, and replacement parts made in both branches. There is 

a counteracting tendency to understate employment in the omission 
of those wage earners in other industries who are engaged in the 
manufacture of items normally made in the Bodies and Parts branch. 

The value of such production constituted only about 2 percent 

12,\11 the secondary producta or the Kotor Vehlcles branch (1. e •• assembly 
plants) were assumed to represent in toto replacement parts (see dlscusslon 
or produc tlon). 
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of the total value of all bodies and parts in the odd-numbered 

years 1925-29. 111 

Another possible reason for differences in scope between the 
production and labor indexes is the changing integration of the 
industry. Although the Census excludes the employment of sep
arate plants (owned by automobile companies) which are engaged 
wholly or primarily in activities preceding automobile manufacture 
(e. g., the production of pig iron, steel, wire, glass, etc. by 
the Ford Kotor Company), it does include the employment for such 

products as engines made for consumption or interplant transfer 
and castings made for consumption in the same plant. When these 
products are made outside the industry (for sale, presumably, to 
assembly plants I , their value is reported. The failure, however, 

to assign a value to, or report the quantity of, thei r production 

within the Motor Vehicles industry makes impossible an evaluation 
of the lackofcomparability resulting from year-to-year changes 

in the proportion manufactured by establishments classified in 
the Kotor Vehicles industry.14 

...... 11911, 

It is of interest to compare the NRP indexes of productivity 
with others derived from the unadjusted production index for 
finished vehicles and chassis. As in the case of the production 

13Comparable percentages could not be computed for other :rears. 
1480.. fragmentar:r lnforllatlon on the changing proportion of. engines and 
castings made In the lndustr:r suggests thst the Influence on emplo7ment ma:r 
be slgnltlcant. For example, the number ot engines manutactU(ed as prlmar:r 
prOdUCts ot the Census lndustr:r, Engines, Turbines, [Tractors,J Water Wheels, 
and Windmills, comprised the following percentages of the total number of 
motor vehicles produced In corresponding :rears: 

1919 •••• 11.9 1933 •••• 1.4 
1925 •••• 7.3 1935 •••• 1.8 
1929 •••• 6.3 

"08t of the remaining engines were prOduced (for consumption) In the Motor 
Vehicles Industr:r. 
The proportion of castings made within the Motor Vehicles Industr:r appears 
to fluctuate conslderabl:r. Four Illustrations follow: (1) Before 1933, 
outside toundrles made the bulk of tbe castings for the cars of the Chr:rsler 
Corporation, but the mOdernization, In that :rear, of the foundr:r of the Cor
poratlon's Dodge plant permitted the manutacture of all castings except during 
rush periods. (2) In 192a General Motors Corporation opened a toundr:r to 
mau about 90 percent of the castings tor Pontiac and Oakland cars. From 
11132 to 1936 this roundr:r was closed, but It resUllled operation In 1938 to 
askS all the castings tor Pontiac cars. (3) The prOduction ot castings In 
tbe Buick toundr:r, constructed In 1917, was supplemented b:r the production 
or outside firms and other General Motors roundrles untll 1927. In that 
:rear the toundr:r was remOdeled and made selt-sufflclent. (4) The Ford Motor 
Compan:r csat the v-a crankShatt In its own toundr:r tor tbe first time In 
1933. On the other hand, It also ordered 700 to 800 c:rl1nder bloclts tor 
v-a engines rroll an outside compan:r In the saae :rear. In 1938 It began op
eration or a new allo:r-steel casting department at the River Rouge roundr:r. 
(These aDd other Illustrations as:r be tound In various Issues ot Aae"icG" 
MGCII'"ht. 'lcut ItWl&GCs 4114 8teel PlG"t. file louury. and 1"071 Age.) 
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indexes, the NRP productivity measures are higher in most years 
than those based on the unadj usted measure of output. Both series 
for output per wage earner, however, like those for output per 
man-hour, usually move in the same direction from year to year: 

output per wage earner Output per man-hour 

Year Comparative Comparative NRP NRP 
index index 

1919 41.8 35.3 42.7 36.0 
1920 45.7 40.3 46.4 40.9 
1921 54.3 :;0.1 56.8 52.4 
1922 63.0 59.1 61.2 57.4 
1923 71.1 68.1 69.8 66.9 

1924 68.5 68~8 70.8 71.1 
1925 75.0 75.6 74.2 74.8 
1926 80.0 80.7 78.5 79.2 
1927 78.7 76.2 79.4 76.8 
1928 85.5 83.4 83.9 81.9 

1929 100.0 100.0 100.0 100.0 
1930 90.3 86.3 105.9 101.1 
1931 74.6 68.8 94.6 87.3 
1932 55.1 46.1 82.4 69.0 

1933 75.2 64.5 100.0 85.8 
1934 71.6 65.0 99.8 90.6 
1935 89.6 85.9 112.4 107.8 
1936 95.2 93.8 115.7 114.0 

T •• 1. 41.- IUMMAKY INDIXII 'DK THI MaTDK VIHICLI. IKDUITKY: IIIB-II 

(1929 = 100) 

Year Product.ion EDlplo~ent. Man-hours 
Out.put. per -

Wage earner Man-hour 

1919 32.0 76.15 75.0 41.8 42.7 
1920 36.2 79.2 78.0 45.7 46.4 
1921 25.8 47.15 45.4 54.3 56.8 
1922 40.7 64.6 66.15 63.0 61.2 
1923 64.3 90.4 92.1 71.1 69.8 

1924 57.6 84.1 81.4 6B.5 70.8 
1925 71.3 95.1 96.1 75.0 74.2 
1926 715.4 94.2 96.0 80.0 78.15 
1927 65.0 82.6 81.9 78.7 79.4 
1928 83.0 97.1 9B.9 85.5 83.9 

t 
1929 100.0 100.0 100.0 100.0 100.0 
1930 65.1 72.1 61.5 90.3 105.9 
1931 47.6. 63.8 50.3 74.6 94.6 
1932 30.0 54.4 36.4 155.1 82.4 

1933 40.9 154.4 40.9 75.2 100.0 
1934 156.8 78.6 56.4 71.6 99.8 
19815 77.7 B6.7 69.1 89.6 112.4 
1938 815.S 89.8 73.7 915.2 1115.7 
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41. NEWSPAPER AND PERIODICAL PRINTING AND PUBLISHING 

The establishments in this industry are engaged primarily in 
the printing and publish ing or publish ing only of newspapers and 
periodicals. Contrary to the usual Census practice, establish
ments which do any printing or publishing whatever, even though 
these activities account for but a small portionof their income, 
are considered a part of this industry. In 1929 the industry 
employed almost 130,ooowage earners and 1I~3,OOO salaried workers. 

'radalila. 

Production is represented by total newsprint consumption, which 
was estimated by adding imports 1 to "shipments from mills" and 
subtracting from the sum exports, changes in "stocks at publish
ers", and changes in "stocks in transit to publishers •. " The import 
and export series were compiled by the Bureau of Foreign and 
Domestic CCl1IITErce and published in Foreign Commerce and Naviiation 

of the United States. 2 

Although some newsprint is consumed outside the industry, the 
bulk of it is usedin the manufacture of newspapers. 3 Book paper, 
only 5 or 6 percent of which is accounted for by books in bound 
form,· is also used in the production of certain newspaper sec
tions and of many periodicals, but it was not feasible to include 
such paper in the NRP index since the quantities could not be 
determined in every year and no satisfactory weighting system 
could be devised. It should be noted, however, that relatives 
of the total tonnage of newsprint and book paper consumed6 in 
census years resemble closely the index for newsprint alone: 

1'Oeneral imports' were reported to 1933 and "tmports tor consumption" there
atter. This change 1D deUnl tion, however, probably has no signUlcant etrect 
on comparability since the 2 groups ot imports dUrer only in that the tormer 
InCludes commodi ties entered into bonded customs warehouses tor storage while 
the latter includes withdrawals tor coneumption trom bonded warehouses. 
2prlor to June 1923 "shipments trom m11lS", "stocks at publ1shers", and ·stocks 
in tranS1 t to publiehers' were reported by the Federal Trade Commission to 
the Burve, of Current Business. Atter that date the tlrst series was con
tinued by the Newsprint Bervice Bureau; the second and thirl1, by the American 
Newspaper PubliShers' Association. The 2 stOCkS series had to be ad3usted 
for Incomplete coverage. au. B. Congress, Benate, lewsflrint PaPer Industr,: Letter lros the CIIllh"lllln 
Of tile lederlll frtJde COlI. hs' 011 , B. Doc. No. 21., 71St Cong., spec. sess., 
11130, p. U. ·0. B. Witham, Modem Pulfl lind Pllfier NIl"'ng (New York: Chemical Catalogue 
Co., 1920). p. 40. It 18 slgnltlcant that the perlodlcalS ot the Curtis 
Publishing Company, whlCh have an aggregate clrculatlonot 18,000,000 coples 
per month, are made ot smooth, surtace-coated book paper. 
6Book-paper consumption was estimated trom Census production data and trom 
Bureau ot Forelgn and Domestlc Commerce etatlstlcs tor Imports and exports. 
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Year 

1921 
1923 
1925 
1927 

1929 
1931 
1933 
1935 

Newsprint
consumption 

index 
(NRP) 

54.0 
71.7 
79.6 
90.2 

100.0 
85.8 
71.0 
87.8 

Newsprint and 
book-paper 
consumption 

index 

53.6-
74.4 
82.7 
90.0 

100.0 
84.4 
71.4 
87.3 

An attempt to construct a production index from Census statis
tics forthe number, publication period, and aggregate circulation. 
per issue of the various classes of newspapers and periodicals was 
not successful because-of the absence of an adequate series for 
average linage per copy·, which would have permitted the reduction 
of aggregate annual circulation to addi tive (linage) units. In
dexes of advertising linage per issue are available, but these are 
not suitable- for our purpose since the ratio of advertising to 
editorial and news matter varies according to the phase of the 
business cycle. Thus an index of the aggregate annual circulation 
of newspapers and periodicals reduced to advertisin g-linage equiv
alents by use of the Printer's Ink series ll approximates the 
consumption index in the period 1921-29, during which no serious 
recessions occurred. After 1929, however, the aggregate-linage 
index falls considerably below the consumpt ion series, reflecting 
the decline in the ratio of advertising to total linage concurrent 
with the retardation of business activity: 

Newsprint- Aggregate-
Year consumption linage 

index (NRP) index 

1921 54.0 57.9 
1923 71.7 73.7 
1925 79.6 81.8 
1927 90.2 94.3 

1929 100.0 100.0 
1931 85.8 72.6 
1933 71.0 46.2 
1935 87.8 63.7 

lI Th1s serles ot aelvert1s1ng Unage 18 baseel on a group ot approx1mately 90 
newspapers 1n 62 c1t1es. 
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Ea ••• ,.. ••••• M&.-••• ~. 
The iDdeI of wage-e&rner emplo,.ent, which conforms to Census 

trend, is based Oft BLS relatives for 19~~36, the nober of wage 
eaners reported by the Census for 1919 and 19~, and the tiICB 
iadeI for 19~ and 19.aa. 

Tile iadeI of IIaIl-II0urs was obtainedf~ tile indeIof wage--earner 
ellPloyJlen t and _ annual series for average weeklyllours compu ted 

f~ adj asted Census prevailing IIours for 1919, NICB actual hours 
for 19~31, and siailar m.S statistics for reaaining years. 
Census prevailing 1I0urs for 1919 wer~ adjusted by the 1931 ratio 
of actual to prevailing 1I0urs. 

The labor and productiOft indeIes are not strict17 cOllParable in 

scope since sa.e secondary activities - e. g., cOllllllercial or job 
printing - are carried on byestablish1llents engaged prilll&ri17 in 
the printing and publishing of newspapers and periodicals. Avail
able data are not adequate for adjusting tile employment indeI. 7 

l'Ublisllers who do no printing emplor practical17 nowage earn
ers, and even those who do their own printing doubtless have a 
large staff of salaried ellPloyees. In fact, according to the 
C"$1IS of lin_fact_res, the wage earners and salaried workers in 

the industry are about ellual in nuber. If salaried employees 
were included with wage eaners, the relatives of employment and 
productivity would cOllPare as follows with the corresponding 

NRP indeIes: 

IDdez of eaplo7aent. IDdex of out.put. per -

Year Wage All Wage 
earners eaplO)'ees earner EaplO)'ee 

(IIRP) (NRP) 

1921 82.9 75.2 65.1 71.8 
1923 89.1 84.9 80.5 84.5 
1925 90.2 88.2 88.2 90.2 
1927 92.1 92.0 97.9 98.0 

1929 100.0 100.0 100.0 100.0 
1931 92.2 noa. 93.1 
1933 84.1 77.2 84.4 92.0 
1935 91.5 83.7 96.0 104.9 

"01l17 III. Ya].u. of secoll4ar7 productlCIII Is 1m0llll. SUcll yalue cCIIIstitute4 
til. 101100rt&& perceataaes of tile tot.&l for lIIe Ill4ustl7: 

111111 •••• 12.8 19211 •••• 11.1 
11121 •••• 10.6 1931 •••• 8.1 
1923 •••• 11.0 1933 •••• 8.8 
11126 8.7 11136 •••• 8.8 
11127 •••• 7.11 
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Caution should be used in interpreting these indexes since the 
NRP production series is not an adequate measure of the output of 
salaried employees and hence of all workers in the industry. 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

1 •• 1. 41.- IUMMARY INDIXII 'DR IHI NIWIPAPIR AND PIRIODICAL PRINIINI 
AND PUOLISHINI INDUSIRY: 1919-11 

( 1929 = loa) 

Year Product.ion Emplo71llent. Man-hours 
Out.put. per -

Wage earner Man-hour 

51.8 92.8 91.6 55.8 56.6 
56.0 85.4 83.4 65.6 67.1 
54.0 82.9 80.6 65.1 67.0 
64.7 85.7 84.2 75.5 76.8 
71.7 89.1 87.8 80.5 81.7 

75.1 91.0 89.4 82.5 84.0 
79.6 90.2 89.2 88.2 89.2 
91.0 91.6 90.8 99.3 100.2 
90.2 92.1 92.1 97.9 97.9 
94.4 94~1 92.9 100.3 101.6 

100.0 100.0 100.0 100.0 100.0 
94.4 99.3 98.2 95.1 96.1 
85.8 92.2 88.0 93.1 97.5 
75.3 84.0 78.3 89.6 96.2 

71.0 84.1 72.9 84.4 97.4 
80.7 89.9 73.4 89.8 109.9 
87.8 91.5 73.7 96.0 119.1 
96.1 94.9 76.9 101.3 125.0 
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50. NONPERROUS METALS BROUP 
51. PRIMARY SMELTERS AND REPINERIES 
52. SECONDARY SMELTERS AND REPINERIES 
51. ALLOYBRS, ROLLINB.MILLS, AND POUNDRIES 

The Nonferrous Hetals group, which employed about 11q.,000 wage 
earners in 1929, comprises 3 industries: (1) Primary Smelters and 
Refineries (which corresponds tothe Census industry "Smelting and 
Refining, Copper, Lead, and Zinc"), (2) Secondary Smelters and 
Refineries (which corresponds to the Census industry "Smelting and 
Refining, Nonferrous Metals Other Than Gold, Silver, orPlatinum, 
Not From theOre"), and(3) A1loyers, Rolling Mills, and Foundries 
(which corresponds to the Census industry"Nonferrous-Metal Alloys 
and Products, Not Including Aluminum Products"). 

Primary Smelters and Refineries, which in1929 employed almost 

31,000 wage earners, are engaged principally in smelting and re
fining primary copper, lead, and zinc. In addition, theyproduce 
some secondary copper, lead, and zinc (about 20 percent of the 
total); gold, silver, nickel, andother metals from complex non
ferrous-metal ores; and some chemicals, such as sulphuric acid, 
copper sulphate, and lead and zinc pigments. 

Secondary Smelters and Refineries, which employed q.,100 wage 
earners in 1929, are engaged primarily in recovering copper, 
lead, zinc, nickel, and alloys of these metals from scrap and 
dross. The recovery of secondary metals has become increasingly 
important since the World War. In 1919 secondary output accounted 
for 22 percent of the total tonnage of primary and secondary 
copper, lead, and zinc; by 1929 the percentage was 28, and by 

1936, 3q.· 

Alloyers, Rolling Mills, and Foundries, which employed over 
79,000 wage earners in1929, manufacture nonferrous-metal alloys, 
plates, sheets, rods, bars, tubing, pipe, bearings, forgings. 
and rough and finished castings. 

P,. ....... 

Nonf,rrous N,t4ls Grou;.- The 2 NRP measures of production for 
the Nonferrous Metals group are harmonic means of the production 
indexes for the 3 component industries; one, wi th chang ing man-hour 
weights, was used in determining output per man-hour, and the 
other, with changing employment weights, in determining output 
per wage earner. Both are not only almost identical but are 
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also in close accord with arithmetic means of the production 
indexes weighted by 1929 employment. and man-hours: 

Index of production with -

Year Changing weights Fixed weights(1929) 

Employment Man-hours Employment Man-hours 

1919 43.4 43.8 44.8 45.2 
1921 24.9 25.2 26.0 26.3 
1923 60.0 60.1 59.7 60.0 
1925 69.7 69.9 69.8 70.1 
1927 68.8 69.0 69.8 70.2 

1929 100.0 100.0 100.0 100.0 
1931 53.3 53.4 53.4 53.4 
1933 38.7 38.7 39.1 39.1 
1935 54.1 54.0 54.4 54.4 

Primary Smelters and Refineries.- The index of production for 
the period 1919-36 is based on Bureau of Mines statistics1 for 
the following 111- products, which represent over 95 percent of 
the value of the industry's output: 

(1 ) Primary copper 
(2) Secondary copper 

(3) Primary lead 
(4) Antimonial lead 
(5 ) Secondary pig lead 

(6) Primary zinc 
(7) Redistilled secondary 

zinc 

(8) Silver 
( 9) Gold 

(10) Nickel 

(11) Copper sulphate 

(12) Sulphuric acid f~om 
blende 

(13) Sulphuric acid from 
sulphur 

(14) Sulphuric acid, 
byproduct " 

Produced at primary refineries 

Produced at primary smelters 
and refineries 

Produced at primary zinc
reduction plants 

Mine production from 
nonferrous-metal ores2 

Byproduct of copper refining 

Produced at primary-copper 
refineries 

Produced in zinc-blende 
roasting plants 

Produced at copper smelters 

Annual statistics were available for the whole period for 9 of 
these products - i. e., forall but antimonial lead, redistilled 
secondary zinc, and the 3 types of sulphuric acid. The series 

l The basiC production statistiCS are reported In snnual iSsues c>t N'"e,.a' 
Resources of the U"itea States and N'ne,.als lea,.book. 
2Copper, lead, zinc, copper-lead, copper-lead-zinc, and lead-zinc ores. 
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for antimonial lead 11929-36) and for secondary zinc 11919 and 

1928-36) were completed by means of estimates derived from other 
Bureau of Mines statistics. 3 The 3 series for sulphuric acid, 
however, could not be completed. The one for acid from bleude, 
available for 1919, 1920, and 192~-36, was interpolated for 1921 
and 1923 by means of Census statistics for the odd-numbered years 
1919-25 for sulphuric-acid production from zinc ores. The series 
for acid from sulphur could not be extended to the years prior 
to 192~. The third series, for acid produced at copper smelters, 4 

availablefor1919, 1920, and 1927-36, was interpolated for 1921, 
1923, and 1925 by means of comparable Census statistics for the 
odd-numbered years 1919-27. 

An aggregative index was constructed from these 1~ series with 

estimated unit values added for 1929 as weights. In 7 years 

fewer tha.n 1~ products were represe'lted 113 in 1919-21, 1923, 
192~, and 1926 and 11 in 1922); the weighted aggregates for these 

years were therefore raised to the level of the 1~-product aggre

gates for adjacent years before conversion to relatives. The 
weights are the differences between unit values before and after 
processing Ithe products are numbered as in the above list): 

Product 

(e ) Primary zi.Jlc 

} 
(1) Primary copper 

(3) Primary lead 

(2) Secondary copper 

Estimated unit value in 19295 

Before processing 

Average unit value 
of metal at mine 
(Census of Nines and 

Qua .... ies: 1929) 

After processing 

Weighted average 
price of all grades of 
primary metal sold by 
producers (Nine .. a' 
Resou .. ces of the United 
States: 1930, Part I) 

Average dealers' bu,y- Assumed to be the s~ 
ing price at New York as for primary metals 
for principal grades 
of copper scrap, "heavy 
copper". and "No. 1 CaIP
pesi tion." (Alllerican 
Metal Market, Neta' 
Statistics: 193~) [Con.] 

3The aerles tor antlmonlal leael Includes 2 varletles: (1) Byproduct antl
monlal lead (59 percent ot the total In 1929) anel (2) secondary antlmonlal 
leael produceel at prlmary-leael refinerles. Estlmates were maele tor 1919-28 
ll, the multlpllcatlon ot annual Ugures tor ll,product antlmonlal lead lly 
ratlos ot the antlmon, content ot all antlmonlal lead (1. e., lloth byproduct 
anel secondar,) made In prlmar, retlnerles to the antlmon, content ot b,product 
antlmonlal leael onl,. 
Estlmates ot the output ot reellBtllleel secondsr, zlnc at prlmsry zlnc-reeluctlon 
plsnts were made tor the ,ears 1920-27 b, means ot a serles tor the total out
put 0 t redlstllled secondar, zlnc. In 1919 anel1928 prlmar, plants accounted 
tor 66 and 28 percent, respectlvel,. ot the total output or reellstilled sec
ondar, Blnc. 
1ootnotes • anol 6 af'l1eM on ~. 153. 
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[con.] Est.imated unit. value in 19295 
Product 

Before processing 

(5) Secondary pig lead Average dealers' buy
ing price at New York 
for "heavy lead" 
(Xinef"a I Resotw'ces of 
tile United States: 

1929, Part I) 

(7) Redistilled sec
OIXlary zinc 

(4) Antimonial lead 

(11) Copper sulphate 

(8) Silver 

(9) Gold 

Average scrap-metal 
price at New York for 
"old zinc~' (Xinef"a£ 
Resotw'ces of tile 
United States: 1929, 
Part. I) 

Assumed to be t.he same 
as t.he average unit 
value of primary lead 
at. mine 

Mine value of copper 
content per unit of 
copper sulphate 
(est.imated fran 
statistics for copper 
content. and copper
sulphat.e production at 
copper refineries 
shown in X'nef"al 

Resources of tile 
United States: 1930, 
Part I) 

Average unit value at. 
mine for copper-, 
lead-, and zinc
mining enterprises (as 

computed fran total 
mine values reported 
in Census of Xines and 
Quaf"f"ies: 1929 and 
t.otal quantities of 
metal production fran 
copper, lead, zinc, 
copper-lead, copper
lead-zinc, and lead
zinc ores reported in 

X'nef"al ResoUf"ces of 
tile United States: 
1930, Part I) 

After processing 

Assumed t.o be t.he same 
as for primary metals 

Average unit value of 
byproduct primary 
antimonial lead 
(Ninef"al Resouf"ces of 
the United States: 
1930; Part I) 

Average unit value of 
copper sulphate produced 
(Census of NanufactUf"es: 

1929) 

Average price at New 
York for all silver 
(Ninef"al Resotw'ces Of 
tile United States: 

1930, Part I) 

Mint value of fine gold 
(Ninef"al Resotw'ces of 
tile United States: 
1930, Part I) [Con.] 



Product 

( 10) lIicke 1 

(12) Sulphuric acid 
f"raa blende 

(14) Sulphuric acid, 
byproduc1., ~ 
duced at copper 
smelters 

(13) Sulphuric acid 
tn:. sulphur 
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Fst.ilIIated unit. value in l.9295 

Bef"ore processing 

AsSlmled to be the same 
as the unit. value of" 
copper at. IIIine (since 
UDl"eC(Nered nickel 
reaches the market. as 
au impurity in copper) 

I AsSlmled to be negli-
gible since t.bese are 
bwroduct.s 

Value of" sulphur con
SImIed per short tan of" 
&P Baone sulphuric 
acid (canputed fran 
value per long ton 
reported in Ni"" .. ", 
Resources of the 
U"itell 8fates: 1929, 
Part. II and quantit.y 
of" sulphur cmsoned 
per short ton of" acid 
made at ziDo-blende 
roast.ing plants re

p<rt.ed in Nt"" .. ", 
Resources of the 
U".te4 8t"tes: 1930, 
Part. I) 

After processing 

Average unit. value of 
metallic nickel and the 
nickel ccmtent. of nickel 
salts made as byproduct.s 
of" copper ref"ining 
(Ni"" .. ", Resources of 
the U",te4 8f"tes: 
1929, Part. I) 

Average unit. value of" 
sales of" elP BaUJllf!' sul
phuric acid (Ni"" .. ",s 
l'e" .. booll: 1937) 

SecoftdGr1 S.elters Gftd Refifteries.- The production index for 
this industry was constructed for the odd-numbered years 1927-35 
frCIII Census quantity statistics; it was extended back to the 
odd-numbered years 1919-25, for which no satisfactory quantity 
data were available, by means of a series of deflated values 
based on Bureau of Hines and Census data. 

The index for 1927-35 comprises 3 segments, each of which is 
aD aggregative index for ingots and pigs of various metals with 

4Tble series excludes the acid produced b:r the Anaconda Copper Compan:r In 
111330-30 and the acid produced fro. p:rrl tea concentrate In Tennessee In 1934-36. 
6Tbe unl t-value tlgures are subject to certain limitations. For example, 
price Includes sucb extraneous costs as transportation trom the smelter to 
tbe retlner:r, and unit value at tbe mine excludes transportation cost to 
botb tbe smelter and retloery; price does not alwa:rs reter to the grades ot 
tbe .etal Included In tbe quanti t:r statistics; unl t value or price atter 
procesalng Ie not alwa:rs comparable to unit value betore processing; and 
tbe unit values betore processing assigned to b;rproducts (viz, nlcltel and 
2 varletlea ot sulpburlc acid) are somewbat arbltrar:r. 
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1929 unit values as weights. 8 The first segment, for 1927 and 
1929, includes thefirst 7 of the following 10 metals; thesecond 
segment, for 1929 and 1931, includes the eighth and ninth in 
addition to the first 7; and the third segment, for 1931, 1933, 

and 1935. includes all 10: 7 ' 

Copper 
Lead8 

Zinc9 

Solders 10 

Type metal 10 

Tin10 

Brass and bronze 10 

Antifriction bearing metal 10 
Aluminum9. 10, 11 

Miscellaneous metals 10 , 12 

The series of deflated values for the odd-numbered years 1919-27 

was computed from Census value statistics for the total output 
of the industry and unit values derived from Mineral Resources 

of the United States and Minerals Yearbook. The unit values -
which refer to the secondary metals aluminum, antimony, brass, 
copper, lead, zinc, and tin - were combined into an aggregative 

8S1nce value an<1 quantIty statIstIcs tor "mIscellaneous metals" are not 
avaIlable tor 1929, the unIt value tor thIs year was assume<1 to be the same 
as an estImate tor 2 Census In<1ustrles comblne<1. (One ot these In<1ustrles 
correspon<1s to Secon<1ary Smelters an<1Retlnerles, an<1 the other to Alloyers, 
RollIng MIlls, an<1 Foun<1rles.) The estImate tor these In<1ustrles was ma<1e 
on the assumptIon that the 1931 relatIonshIp between the unIt value tor 
"mIscellaneous metals' an<1 the welghte<1 average un1t value tor the other 9 
metals prevalle<1 In 1929. 
7The pro<1ucts ·lnClU<1e<11n the 3 segments represent the tollowlng percentages 
ot the value ot the In<1ustry's output: 

7 pro<1ucts 
1927 •••• 72.7 
1929 •••• 77.7 

9 pro<1ucts 
1929 •••• 85.9 
1931 •••• n.a. 

10 pro<1ucts 
1931 •••• 95.1 
1933 •••• 95.0 
1935 •••• 92.6 

8The quantI ties tor all years Inclu<1e both common an<1 antImonIal lead. 
9The quantIty tor Secon<1ary Smelters an<1 ReUnerles tor 1935 was segregate<1 
trom the reported total tor. 2 Census In<1ustrles (see rtn. 6) on the basIs 
ot the 1933 relatIonshIp. (The output ot zInc Is reported In Census of 
Nanufacttvres: 1935; the Ugure tor alumInum was turnIshe<1 by the Bureau 
ot the Census.) 
lOA portIon ot the output In 1935 was reporte<1 by value only tor 2 Census 
Industries comblne<1 (see ttn.8). The quantI ty was estimate<1 by <11 vl<1Ing thIs 
Ugure by the unl t value tor the total quantI ty reported tor both In<1ustrles 
and then dlstribute<1In accor<1ance with the proportIons ot the quantitIes 
reporte<1 separately. The percentages ot the value tor whIch quantItIes ha<1 
to be estlmate<1 are: 

Brass an<1 bronze 
Antltrlctlon bearIng 

metal 
Sol<1ers 
Type metal 

1.4 

15.4 
10.7 
4.8 

TIn 
AlumInum 
MIscellaneous metals 

All metals In Index 

1.8 
0.3 

39.9 

10.8 
llThe value tor 1929 and the qUantI tIes anci values tor 1931 an<1 1933 were 
estimate<1by subtractIon ot revlse<1 Ugures whIch exclu<1e alumInum Ingots an<1 
pIgs (shown In Census at lIanufacttvres: 1935) trom unrevlse<1 Ugures whIch 
Inclu<1e them (shown In Census at Nanufactuns: 1933}. The quantIty tor 
1929 was <1erlved by deflatIon ot the value tor thIs year by an estImate ot 
unIt value; the latter was computed on the assumptIon that the 1931 ratIo 
ot the unIt value ot alumInum Ingots and pIgs made In secondary Smelters 
and Retineries to the unIt value ot the quantIty ma<1e In both thIs Industry 
and Alloyers, RollIng MUls, and FoundrIes prevaUed In 1929. (An unpubl1shed 
tlgure tor the total quantIty ot Ingots an<1 pIgs made In the 2 Industries 
In 1929 was supplle<1 by the Bureau ot the census.) 
12A portIon ot the output tor 1933 (7.8 percent ot the value) was estlmate<1 
In the manner descrIbed In ttn. 10. 
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index with 1929 quantity weights. 1S The deflated-values series 

was extended to the years 1927-35 for comparison with the NRP 
index: 

NRP Deflated-values 
Year production index 

index 

1927 78.5 80.6 
1929 100.0 100.0 
1931 61.4 54.9 
1933 '14.0 68.9 
1935 86.7 90.4 

No satisfactory interpolating index could be constructed for 
this industry. 14 

AUoy,n, Rolliat Jlills, IJad Fouadrics.- The index was con
structed for the odd-numbered years 1919-35 from Census quantity 
statistics for secondary nonferrous metals and for nonferrous
metal alloys and products made chiefly in this industry. 16 It 
consists of 5 segments: 

Years 

1919-25 
1925-27 
1927-29 
1929-31 
1931-35 

percentage of value of 
Number industry's output (excluding 

of series product'ion for consumption 
in same works) 

10 55 (1925) 
20 68 (1925); 65 (1927) 
21 67 (1927); 76 (1929) 
29 65 (1929) 
31 68 (1931); 65 (1933-35) 

l~e weight for each product except brass represents the total amount pro
duced In 1929, Including the estillated quantity of pure lIetal contained In 
alloys. The weight for brass represents the output of brass and bronze. 
14A11 aggregatlve ~ndex of the output of 8 secondary nonferrous lIetals lIade 
In all Induatrles cOllparea as follows with the MRP Index: 

Year 

1919 
1921 
1923 
1926 
1927 
1929 
1931 
1933 
1936 

MRP COllparatlve 
production production 

Index Index 
42.0 47.8 
18.6 35.3 
36.2 66.8 
72.2 72.6 
78.6 84.4 

100.0 100.0 
61.4 68.4 
74.0 68.6 
88.7 76.7 

The weight. (1929 unit values) and the quantltlea were derived froll X'neral 
'uOtWce. 01 tile g"Ueci Itat .. , Part I, and *'nerab Iearboo". The 8 lIetals, 
about 36 to 40 percent of the aggregate tonnage of which Ie produced In 
Secondary 8IIeltere and ReUnerles, are copper, rellelted brass scrap, lead, 
alnc, tin, antimony, alUlllnulI, and nickel. The eerlea for copper and alnc 
Include the nounte of the respective metalS In allo)'s other than brass; for 
a lUlllnum, antimony, and lead, the nounts of the respective lie tale In allo)'s; 
and for nickel and tin, the amounta In alloya and BaIts. 

lOO'flOt. 16 aHBara Oft 'oUm", ~,a. 
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In all, 34 different series, weighted by 1929 unit values, 
enter into the index •. Their names and the years for which they 
were available are as follows: 

Product Years, Product Years 

Copper Alloys, other than brass 
(1) Ingots and pills 192&-35 and bronze 
(2) Plates and sheets 1919-35 Ingots and pigs10 

(3) Seamless tubing (21) Antifriction bearing 
and pipe 1919-35 metal 1925--35 

(4) Rods 1919-35 (22) Solders 1925-35 
(5) Wire, bare 1919-29 (23) Type metal 1925-35 
(6) Rough castings 1919-35 

Heat-corrosi6n-resistant 
Brass and bronze alloys, not including 

(7) Ingots and pigs10 1925-35 ferro-alloYs 
(8) Plates and sheets 1919-35 (24) Rough castings 1929-35 
(9) Seamless tubing 

Nickel-alloy products and pipe 1919-35 
(10) Rods 1919-35 

(25) Plates and sheets 1927-35 

(11) Wire, bare 1919-29 (26) Seamless tubing 

(12) Rough castings 1919-35 . and pipe 1929-35 
(27) Rods, including 

Lead some of miscel-
(13) Ingots' and pigs8 1925-35 laneous metals 1929-35 
( 14) Plates and sheets 1925-35 (28) Rough castings, 
(15) Seamless tubing other than heat-

and pipe 1925-35 corrosion-
resistant 1929-35 

Zinc 
(16) Ir.gots and pigs9 1925-35 Miscellaneous metals6 

(17) Plates and sheets 1929-35 (29) Ingots and pigs10,12 1931-35 
(ro) Plates and sheets 1929-35 

Aluminum (31) Seamless tubing 
(18) Ingots and and pipe 1929-35 pigs9. 10,.11 1929-35 (32) Wire, bare 1925-29 
(19) Rough castings 1929-35 (33) Rough castings 1929-35 

Tin All metals 
(20) Ingots and pigs lO 1929-35 (34) Tubing, other than 

seamless 1931-35 

Twenty-seven of the 34 series include consumption in the same 
works and production for sale and interplan t transfer; the remain
ing 7 refer to production for sale and interplant transfer only~ 16. 

15unpubl1shed t1gures tor alum1num rough cast1ngs tor 1919-35 were suppl1ed 
by the Bureau ot the Census. (8ee ttn. 19 tor adjustment made tor 1935.) 
A small port1on ot the output 1ncluded 1n the 1ndex lab out 1 or 2 percent by 
value) 1s accoun ted tor by establishments other than 1loyers, Roll1ng MIlls, 
and FoundrIes. 
l6The 7 products are: 

Seamless tubIng and pIpe 
Copper 
Lead 
N1ckel-alloy 
MIscellaneous-metal 

Plates and sheets 
Lead 
Z1nc 
M1scellaneous-metal 
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Various minor adjustments which are not likely to impair the 
validity of the NRP index were required in the Census statistics: 

III The quantities of ingots and pigs were estimated for some 
years in the same manner as the quantities made in Secondary 

Smelters and Refineries. IThe methods are described in 
ftns. 9-12. I 

121 For 6 products, the quantities in the years prior to 1929 
and the values in 1929 were reported for production for 
sale and interplant transfer only; they were raised to in
clude consumption in the same works by means of the quantity 
figures for the 2 types of output reported for 1929. 17 

131 The quantities of 5 brass, bronze, and copper products 
were reported for only a part of the industry for 1919-23; 
they were multiplied by the ratio between output in the 
entire industry and in this branch only in 1925. 18 

141 The quantities of brass, bronze, and copper rough castings 
for 1919 and 1921 were rendered comparable with those for 
later years by the exclusion of finished castings, the 
amounts of which were estimated on the basis of the 1923 
relationship between rough and finished castings. 

lSI The quantities and values of heat-corrosion-resistant and 
nickel-alloy rough castings, reported in combination for 

1929, were separated on the basis of the 1931 relationship. 
161 For 9 products, a portion of the output was reported in 

terms of value only for some years; the corresponding quan
tity of each was estimated on the assumption that the unit 
value was the same as for the remainder reported in terms of 
both quantity and value. In 1935 the estimated quanti ties 

17The quanti ties tor the tollowlng e products were sd3usted tor the years 
Ind1cated 1n parentheses: 

Plates and sheets 
Copper (1919-27) 
Brass and bronze (1919-27) 
Nlckel-slloy (1927) 

Rods 
Copper (1919-27) 
Brass and bronze (1919-27) 

Seamless tublng and plpe 
Brass and bronze (1919-27) 

ror a seventh product, nlckel-alloy and other rods, only the value "In 1929 
requ1red ad3ustment. 
18The 6 products are: 

Brass and bronze 
Seamless tubing and pipe 

(tor sale and inter
plant trans tel') 

Rough taBtings 
1I1re 

Cop~er 
Seamless tublng and plpe 
Rods (tor sale anel 1nter

plan t trans tel') 

The atatistlcs tor 1919-23 refer to the Census industry .Brass, Bronze, and 
Other Nonterrous Alloys, and Kanutacture ot These Alloys and ot Copper Not 
Speclfically Classltled., whlch was consol1dated wlth 2 other Census indus
tr1es (.Babbltt Ketal. Whlte Ketal. Type Ketal, and Solder. and .Lead: Bar, 
Plpe, anel Sheet") 1n 1929 to torm the 1ndustry wh1ch corresponds to Alloyers. 
Rol11ng K111s, and Foundrles. • 
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of the 9 products together represented only 7.1 percent 
of the value of all the items in the index. 19 

No satisfactory data were available for the completion of the 
index for the even-numbered years of the period 1919-36. 20 

Empl.ym.at ,a4 M.a_h, •• s21 

Nonferrous HetaLs Group.- The NRP group indexes of employment 
and man-hours, which are available for only the odd-numbered 
years 1919-35, are based on the sums of the estimated number 
of wage earners and man-hours, respectivelY,forthe 3 component 
industries. 

19The 9 products, the years, and the percentages ot total value tor whIch 
the estImates were requIred are: 

Percentage 
product Year ot total 

value 
Copper rough castIngs 1935 45.5 
Brass and bronze rough cas tings 1925 11.9 

1927 10.5 
1933 2B.l 
1936 42.7 

AlumInum rough castings 1936 26.6 
MIscellaneous-metal 

Plates and sheets 1936 23.6 
Seamless tubIng and pIpe 1935 6.6 
Rough castIngs 1935 19.2 

Heat-corrosIon-resIstant rough 
castIngs 1936 22.4 

NIckel-alloy rough castIngs, 
other than heat-corrosIon-
resIstant 1935 2.4 

TubIng, other than seamless, 
all me tals 1935 81.6 

20A contInuous aggregative index with 1929 unit-value weights, which was 
constructed trom domestic-output statistics tor the 8 princIpal metals treated 
by Alloyers, RollIng Mills, and Foundries (primary and secondary antImony, 
nickel, lead, copper, and zInc - exclusIve ot the amounts ot the last 2 metals 
contained In brass; secondary tIn; secondary alumInum; and brass scrap re
melted), agrees with the NRP serIes only atter 1929: 

Year 

1919 
1921 
1923 
1925 
1927 
1929 
1931 
1933 
1936 

NRP ComparatIve 
productIon productIon 

Index Index 
37.7 59.6 
21.8 37.0 
65.7 71.9 
63.9 BO.6 
62.1 87.4 

100.0 
62.8 
38.6 
63.9 

100.0 
65.6 
40.0 
56.0 

The statIstIcs tor the comparatIve Index were obtained trom NLner/ll Resources 
of the Untted St/ltes, Part I, and NLner/lls Tearbook. 
21The several labor Indexes do not correspond precIsely to the productIon 
Indexes in scope. Some ot the output included in the index tor one Industry 
may have been contributed by another, possibly outsIde the group; and some ot 
the workers Included in the labor indexes may be engaged in makIng products 
normally reported by the Census with the statistics tor other industries 
within or outside the group. The possible lackot comparability between the 
production and labor indexes cannot be estimated, but, trom some calculations 
based on value statistics which are not altogether satlstactory, it appears 
to be negligible. 
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Pri,..,.y Sme lte f"S and Ref ine,.ies . - The employment index for 
this industry was constructed for the odd-numbered years 1919-35 

from Census wage-earner statistics. Interpolation for the even
numbered years 1920-30 was accomplished by means of a series for 
man-shifts of direct and indirect labor22 derived from Bureau of 
Mines data; estimates for 1932, 193~, and 1936 were made through 
the use of the BLS index for "Smelting and Refining, Copper, Lead, 
and Zinc" (which corresponds to the NRP industry). 

The man-hours series was constructed in the following manner: 

(1) Bureau of Mines man-hours figures for 1931-36 were adjusted 
to include both direct and indirect labor at smelters and 
refineries. 23 

(2) Census prevailing weekly hours for each of the 3 branches of 

the industry (Copper, Lead, and Zinc) for 1919, 1921, 1923, 

and 1929 were multiplied by 52 times the corresponding 
Census employment figure; the results for these 3 branches 
were then totaled. 

(3) Estimates for 1925,1927, and the even-numbered years 1920-30 

were interpolated by means of the continuous employment 
series for the industry. 

Seconda,.y Sme ltef"S and Refineries.- The index of employment for 

this industry, which is based on Census wage-earner statistics, 
was constructed for only the odd-numbered years 1919-35. The 
man-heurs index was derived from the employment series and another 
for average actual weekly hours. The weekly hours were esti
mated from the final hours series for A11oyers, Ro11ing Mi11s, 
and Foundries (described below) by means of ratios between the 
prevailing-hours figures for the 2 industries. These ratios 
were computed for 1919, 1921, 1923, and 1929 from Census figures 
and for 1925 and 1927 by straight-line interpolation; the 1929 

ratio was assumed for 1931, 1933, and 1935. 

22The series tor lIan-shUts Includes, In addition to direct labor at smelters 
and reUnerles, the estimsted man-shUts ot Indirect labor st "sux1l1ary 
works' sssignable to this Industry. The man-shltts for "aux1l1ary works" 
were distributed betwe;n smelters and refineries and ore-c1resslng plants In 
accordance with the proportions of the man-shUts of direct labor reported 
lleparately for both. (The necessary stat1Stlcs are pubUshed In Accidents 
at Neta"~t'ca' ro~as 'n tAe On'ted States: 1982.) 
23The lIethod of estimating the man-hours of Indirect labor at "auxlUary 
works' Is analogous to the method of estimating man-shltts (see ttn. 22). 
The un-hours statistics tor 1932-36 for ore-dressing plants, smelters and 
reUnerles, and "aux1l1ary works" are pubUshed In Bureau ot Kines reports 
on Acc£dents CIt ltetIlU~t'ca' ro~as; those tor 1938 were suppl1ed by the 
Bureau ot Kines In advance ot publication. 
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Alloyers, Rollin, Kills, and Foundries.- The index of employment 
for thls industry was constructed for the odd-numbered years 
1919-35' from Census statistics; relatives for 1924-36 were com
puted by means of the BLS index for "Brass, Bronze, and Copper 
Products", which is comparable to the NRP industry. The index 
of man-hours was derived from the employment series and another 
for average actual weekly hours. The latter was constructed 
from BLS actual hours for 192'7 (obtained from a special study) ,24 

1933, and 1935; from Census prevailing hours for 1919, 1921, 

1923, and 1929 reduced to the ,level of actual hours by means of 
the 192'7 ratio of BLS actual to BLS prevailing hours; and from 
estimates for 1925 and 1931 made by straight-line interpolation. 
The estimate for 1931 was interpolated between the adjusted figure 
for 1929 and a BLS actual-hours figure for 1932 (unpublished). 

T •• I. 50.- SUMMARY INDEXES .OR THI NON.ERRDUS METALS INDUSTRY IROU.: 
CENSUS YIARS t9t9-15 

( t929 = tOO) 

Produc-
tion Output produc- Output 

Year (employ- Employment per wage tion Han-hours per man-
ment earner (man-hour hour 

weights) weiQhts) 

1919 43.4 103.5 41.9 43.B 105.1 41.7 
1921 24.9 54.3 45.9 25.2 54.6 46.2 
1923 60.0 90.B 66.1 60.1 91.9 65.4 
1925 69.7 BB.4 7B.B 69.9 B9.9 77.B 
1927 6B.B B6.B 79.3 69.0 BB.5 7B.0 

1929 100.0 100.0 100.0 100.0 100.0 100.0 
1931 53.3 61.3 B6.9 53.4 4B.4 110.3 
1933 31l. 7 57.1 67.B 3B.7 41.9 92.4 
1935 54.1 7B.0 69.4 54.0 62.4 B6.5 

-

24 ' BLS reports both actual and prevall1ng hours tor 1927 1n Kont"ly Labo.,. 
Review. August 1938, p. 138, tor a sample ot 20 brass and copper sheet, rod, 
tube, w1re, and shape mllls, wh1ch employed 17 percent ot the total number 
ot wage earners 1n the 1ndustry. 
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f •• I. 11.- IUMMARY IRDIXII '01 PIIMAlY SMlLfllS AHD II'IRIIIIS: ISIS-II 

(1121 = 10D) 

Year Product,ion ElDplo~ent, Man-hours Out.put, per -
Wage earner Man-hour 

111111 63.8 121.3 124.2 52.2 51.0 
11120 61.8 126.1 129.6 49.0 47.7 
11121 37.9 80.0 61.9 63.2 61.2 
1922 52.1 90.5 91.4 57.6 57.0 
11123 73.2 112.6 111.3 65.0 65.8 

1924 80.3 111.1 110.0 72.3 73.0 
19211 84.4 106.5 105.7 79.2 79.8 
1926 89.3 105.8 104.7 84.8 85.3 
1927 88.2 98.5 98.1 89.5 89.9 
1928 92.3 98.7 98.5 93.5 93.7 

11129 100.0 100.0 100.0 100.0 100.0 
1930 80.2 91.4 84.1 87.7 95.4 
11131 53.8 59.6 50.1 90.3 107.4 
1932 30.6 45.3 34.0 67.5 90.0 

1933 36.0 47.0 36.4 76.6 98.9 
1934 41.8 62.5 43.9 66.9 95.2 
19311 51.3 72.6 80.3 70.7 85.1 
1936 64.3 80.6 71.4 79.8 90.1 

f •• I. 51.- IUMMAIY IRDIXII '01 SICoNDARY SMELfERS AHD IBPINERIES: 
CINSUS YIARS IllS-IS 

(1929 DIDO) 

Year Product,ion Emplo~ent, Man-hours Output per -

Walle earner Man-hour 

1919 42.0 52.4 53.6 80.2 78.4 
1921 18.5 29.0 30.4 63.8 60.9 
1923 35.2 38.4 40.8 91.7 86.3 
1925 72.2 71.2 75.0 101.4 96.3 
1927 78.5 67.2 69.9 116.8 112.3 

1929 100.0 100.0 100.0 100.0 100.0 
1931 61.4 63.5 48.9 96.7 125.6 
1938 74.0 70.7 51.3 104.7 144.2 
19311 86.7 91.0 72.0 95.3 120.4 
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1919 
1920 
1921 
1922 
~923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
19S6 

, •••• &1.- IUMHAIY INDIXI8 rOI ALLOYBIS, 10LLINS MILLI, AND rOUNDIIES: 
1111-11 

(tl21 ~ 100) 

Year Production Employm~nt Kan-hours 
Output per -

Wage earner Kan-hour 

37.7 99.2 99.8 38.0 37.8 
Il.a. D.a. n.a. - -
21.8 53.4 52.9 40.8 41.2 
D. a. n.a. n.a, - -
55.7 85.0 S6.5 65.5 64.4 

n.a. 79.5 n.a. - -
63.9 82.3 84.1 77.6 76.0 
n.a. 84.5 n.a. - -
62.1 83.3 85.4 74.5 72.7 
n.a. 8S.3 n.a. - -

100.0 100.0 100.0 100.0 100.0 
D.a. 79.5 n. a. - -
52.8 61.8 47.6 85:4 110.9 
n ••• 51.4 D.a. - -
38.5 eo. 3 43.7 63.8 88.1 
n.a. 71.4 n.a, - -
53.9 79.5 62.8 67.8 85.8 
n.a. 88.8 neal - -
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54. PAINTS AND VARNISHES 

This industry, which employed over 29,000 wage earners in 1929, 
includes establishments engaged primarily in the manufacture of 
pigments or colors (other than bone black, carbon black, and 
lampblack - which are classified elsewhere); paints in paste 
form; paints mixed ready for use; water paints and calcimines; 
varnishes, japans, and lacquers; and miscellaneous products, 
like fillers, putty, bleached shellac, driers, and stains. 

Pu ••• t ... 

The index of output was constructed for the odd-numbered years 
of the period 1919-35 from Census quantity statistics for 19 
classes of products; 1929 unit values were used as weights. These 
19 products, which represent over 95 percent of the value of 
paint-and-varnish production,. are: 

White lead, dry 
Lead oxides 
Zinc oxide 
Lithopone 
Iron oxides 
Chrome yellow, orange, 

and green 
Pulp colors, sold moist 
All other pigments 
Water paints and calcimines 
Paints in paste form 

Paints mixed, ready for use 
Varnishes, oleoresinous 
Varnishes, spirit not turpentine 
Varnishes, other than oleoresinous 

and spirit 
Drying japans and driers 
Baking japans 
Enamels and pyroxylin lacquers and 

thinners 
putty 
Shellac, bleached 

The production index was completed for the even-numbered years 
of the period 1919-36 by means of 2 additional series. The first, 
used for interpolation between 1919 and 1927, is an index based 
on annual Census output statistics for 3 groups of products -
paints in oil in paste form, paints in oil in mixed form, and 
varnishes - weighted by 1929 unit values. This series is similar 
in contour to the 19-product index. 1 The gaps in the even-numbered 
years after 1927 were filled by means of an annual series of 
deflated sales of paints, varnishes, and lacquers. 2 The sales 
statistics were compiled by the Census from data furnished monthly 

tTbe data for tbe 3 groups, avsllable for tbe ;rears 1920-27, were derived 
from 8emlannual Censu8 Burve;r8 covering from 63 to 69 percent of tbe estab
Ushments In tbe lndustr;r. Tbe t1rms reporting In 1922 accounted In the 
prevlou8 ;rear for 89 percent of tbe prOduction of paste paints In 011, 95 
percent of read;r-lllllred paints. and 80 percent of varn18bes, lacquers, and 
3apans. 
2Tbe 8ales series, available since 1928, was extended back to 1927 b;r appl;rlng 
to the Census prOduction value lor t927 the ratiO of sales to value of pro
duction In 1929. 
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by establishments accounting for about 80 percent of the in
dustry's output. The deflater is a weighted average of 19 BLS 
series of wholesale-price relatives. 3 

EmplDymeDt aD. MaD-hDBra 

The NRP employment index, which conforms to Census trend, is 
based on the BLS series for 1923-25, 1927, 1929, and 1931-36; 
Census wage-earner figures for 1919 and 1921; and the NICB index 
for the remaining years of the period 1919-36. 

The man-hours index was derived from the employment series and 
an annual index of average actual weekly hours. The latter is 
based on adjusted Census prevailing hours for 1919, NICB actual 
hours for 1920-31, and BLS actual hours thereafter. Prevailing 
weekly hours for 1919 were adjusted by the average of· the 1921 
and 1923 ratios of actual to prevailing hours. 

It should be noted that the production and labor indexes are 
not precisely comparable in scope. Some of the labor consumed 
in the industry is devoted to the manufacture of secondary prod
ucts, which accounted for 10.5 percent of total value in 1919 
and only 4.0 t07.0 percent thereafter. On the other hand, some 
of the production of paints and varnishes is contributed by es
tablishments not classified in the industry. The value of such 
output comprised 12 .• 0 percent of the total production of paints 
and varnishes in all industries in 1919 and 5.3 to 8.8 percent 
thereafter. 

3The 1 tems ln the prlce lndex. whlch are typlcal or products havlng about 
the same coverage as the sales serles. were welghted by estlmated sales values 
ln 1926. 
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T •••• 54.- SUMMARY INDIX.I 'DB THI .AINT. AND VARNISHES INDUSTRY: 1919-11 

(1929 = 100) 

Year Product.ion Eaployaent. Han-hours 
Output. per -

Wage earner Man-hour 

1919 50.8 73.8 88.7 89.0 73.9 
1920 54.9 89.1 84.3 81.8 85.1 
1921 44.9 81.7 58.3 72.8 79.8 
1922 59.8 88.5 83.9 89.9 93.8 
1923 88.3 78.2 75.2 87.3 90.8 

1924 71.4 79.8 81.5 89.5 87.8 
1925 78.7 87.3 88.8 90.1 88.8 
1928 82.2 101.8 99.9 80.7 82.3 
1927 87.8 98.1 93.7 91.2 93.5 
1928 98.4 97.0 95.2 99.4 101.3 

1929 100.0 100.0 100.0 100.0 100.0 
1930 81.8 88.5 80.0 94.3 102.0 
1931 70.8 77.2 88.2 91.5 108.8 
1932 55.4 71.4 58.3 77.8 98.4 

1933 80.4 78.4 81.3 77.0 98.5 
1934 70.7 90.1 88.3 78.5 106.6 
1935 87.1 94.8 72.8 91.9 119.6 
1936 97.2 98.9 80.0 98.3 121.5 
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55. PAPER AND PULP BRDUP 
56. PAPER 
57. PULP 

The Paper industry includes mills engaged principally ·in the 
manufacture of paper and the paper-making departments' Of mills 

which are also engaged in the manufacture of pulp. Similarly, 
the Pulp industry embraces mills which make pulp as their chief 
product and the pulp-making departments of mills which also 
produce paper. Together, all these' mills constitute the Paper 
and Pulp group. 

The Paper industry, which is by far the larger, employed about 

t of the 128,oll-9 wage earners in the group in 1929. In 1927, 
5l1-5 of the 764 mills in the group produced paper only, while 54 
produced pulp only and 165 made both. 

The inc;lustries are both physically and financially interrelated. 
About t of total pulp production is intended for consumption in 
the same mill or in others operated by the same company. In some 

instances integration extends beyond the processing stages to 

ownership of pulpwood reserves, light and power stat ions. and 
chemical plants. 

The requirement of a large fixed investment in most of the 

branches of manufacture is conducive to the development of a few 
dominant companies. In 1931, for example, 6 companies controlled 
5l1- percent of the newsprint capacity of North America; 7 controlled 
52' percent of the book-paper capacity of the United States; and 

10 accounted for 37 percent of national wrapping-paper capacity. 
A general tendency toward concentration is indicated by the fact 
that in 1920 the 10 largest American companies and their chief 
subsidiaries controll~d 20 and 26 percent, respectively, of the 

national paper and pulp capacity;bY1933 the corresponding per
centages were 26 and 34. Similarly, the 20 largest organiza
tions controlled 29 and 38 percent, respectively, of the total 

paper and pulp capacity in 1920, and 36 and 42 percent by 1933. 

Technologically, both industries are well advanced. In 1929 
the group ranked second only to Iron and Steel in total primary 
horsepower and was also among the highest in the average per wage 
earner. Electric power was introduced at a very early date. 

The most important technological advances were made in the 19th 
century - viz, the invention of the Fourdrinier paper-making 
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macbine, wbicb laid tbe foundation for large-scale manufacture: 
tbe invention'oftbe wood grinder, wbicb opened a new unlimited 
source of raw material for tbe manufacture of pulp; and tbe'de
velopment of, cbemical processes of pulping (particularly 'the 
sulpbite process), whiCh made possible tbe production of finer 
paperfroma greater varietyofwo~, species. Although the period 
since 1919 is cbaracterized by a great increase in productivity, 
it is more distinguished, perbaps, for the rapid commercial de
velopment of the sulphate process for making a cheap variety 
of pulp (used for kraft paper and paperboard) than for any hnda:
mental technological innovation. One of the chief factors account
ing for the rise in productivity is the increase in tbe average 
capacity of such important items of equipment as wood grinders, 
chemical digesters, and paper machines. Between 1919 and 1929 

t.he average grinder increased in capacity by i and the average 
digester bi over.. A generation ago the belt of the newsprint 
macbine was only about 100 inches wide and traveled forward at 
a speed of less than 600 feet per minute; now the belt is about 
230 inches wide and has a speed of 1 .400 feet per minute. High
speed machines have also been adapted to the manufacture of better 
grades of paper. Sulphite bond, for example, whicb was made at 
the rate of 100 feet per minute at the beginning of the century, 
is now produced at the rate of 900. Other important factors are 
the introduction of various technical refinements (which resulted, 
for example, in the increased pulp yield per cord of wood) and the 
increased use of cODveying and handling equipment and automatic 
control devices. 

Tbe traditional center 'of the Paper and, Pulp industries is the 
Northern spruce region, which comprises New England, the Middle 
Atlantic States, and the Lake States. With the depletion of 
domestic spruce reserve~ (upon which mechanical pulp and newsprint 
are dependent I and the development of the sulphate process (which 
is adaptable t,o the pulping of the abundant yellow pine), the 
industries have spread to Canada and tlie South'. Between 1920 and 
1933 tbe percentage of the enational'pulp capacity located in the 
South increased from 9 to 20 and in the Pacific ~tates from 7 to 

'16, wbile the percentage located in the New England and Middle 
Atlantic States declined from 61 to 42 and in the Lake States 
from 23 to 21. 

The United States consumes more paper than any other country.' 
It also has tbe higbest per capita consumption - about 3 times 
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as large as Great Britain's and lot imes the average for thE 
world. Much of the pulp and _paper consumed, however, is of for
eign origin, and the volume of exports is equal to only about fc 

of the volume imported. In 1919,16 percent of the-total tonnagE 
of pulp consumed was impo~ted (from Canada, the Scandinaviat 
countries, etc.); in 1935, 29 percent. In t he same 2 years im
ports of newsprint (from Canada), which practically constitute 
the total paper imports, accounted for 3Lj. and 72 percent, re
spectively, of domestic newsprint consumption. 

prodactlDa 

Paper and Pulp Group.- The 2 NRP production indexes for thE 
group are harmonic means of the relatives for the separate indus

tries. One, which incorporates changing employment weights, was 

used to determine wage-earner productivity; the other, with chang
ing man-hour weights, was used to compute output per man-hour. 
These indexes are not only very similar to each other but als( 

-to indexes with fixed (1929) labor weights: 

Indexes of production with -

Year Changing weights Fixed weights (1929) 
I 

Employment Man-hours Employment Man-hours 

1919 59.8 59.7 60.1 59.9 
1920 69.5 68.5 68.7 68.5 
1921 51.9 52.0 52.0 51.9 
1922 66.7 66.8 66.8 66.7 
1923 74.8 74.8 74.7 74.7 

1924 72.8 72.8 72.7 72.7 
1925 82.7 82.7 82.7 82.8 
1926 99.7 98.7 89.7 88.7 
1927 89.7 89.7 89;8 99.8 
1928 93.3 93.3 93.3 93.4 

1929 100.0 100.0 100.0 100.0 
1930 92.4 92.4 92.5 92.4 
1931 85.9 85.9 95.9 95.9 
1932 72.9 72.7 72.8 72.9 

1933 83.0 83.0 83.2 93.1 
1934 93.3 93.2 93.5 83.3 
1935 94.2 94.1· 94.4 94.3 
1936 104.9 104.8 105.3 105.1 

Paper.- The Paper industry production index was derived for the 

odd-numbered years 1919-35 from Census quantity data for 6 vari
eties of paper for which unit man-hour requirements could be 
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ascertained: Book paper, newsprint and similar paper, paper
board, tissue paper, wrapping paper, and writing (fine) paper. 
These products have consistently represented over 85 percent of 
the value of the whole output of the Paper industry and over 90 

percen~ of the total value and tonnage of paper. The index was 
completed for the even-numbered years by the use of a continuous, 
unwe ighted product ion series constructed by the Su,.ve y of Cu,.,.e Tit 

BusinllSs from data supplied by the Federal Trade Commission, the 
American Paper and Pulp Association, the Newsprint Service Bureau, 
and the National Paperboard Association. 1 

The weighting factors, all of which refer to the NRA Code period 
(1934-:35) represent the most satisfactory set which could be de
veloped from available data. Those for book, writing, and tissue 
paper and newsprint are averages of unit man-hour requirements 
distributed by mill capacity and weighted by the midpoints of the 
respective capacity intervals. The weight for wrapping paper is 
an average of the requirement ratios for the North and the South, 
weighted by the relative production of the 2 regions. Finally, 
the weight for paperboard is a simple average of 12 monthly 
figures supplied by the National Paperboard Association. 2 

It is of interest to compare the NRP index with an unweighted 
index of the same 6 products. Although the man-hour weights 
show considerable dispersion (the maximum, for writing paper, is 
almost 5 times the minimum, for paperboard) and the pattern of 
product ion changes s ignif icantly (between 1919 and 1935 newsprint 
declined from 24 percent of the total tonnage ~o 12, while paper
board rose from 31 percent to 45), these 2 indexes never differ 
by as much as 3 units: 

1The 8twIJ8Y of Ctwrent Business tonnage tlgures tor 1935 and 1936 were raised 
to the Census level by use ot the 1935 ratio ot the Census total to the re
ported tonnage. The tlgure tor 1920 Is an unpublished revision. 
2The data tor the tlrst 4 weights and tor wrapping paper (South). which 
represent about 300 mills. are shown by J. P. Hagenauer In -Labor Cost ot 
Production In the Paper and Pulp Industry." Papef" ff"tltie JOIKMl, April 25. 
1935. p. 36. C. W. Boyce. "Labor Costs and Value ot Paper Produced." Papef" 
It'" and rood Pulp News, February 23. 1935. provided .the wrapping-paper Ugure 
tor the North. Hagenauer's data really reter to "Kratt", which Is made 
ot sulphate pulP. a variety produced principally In the South. The weights 
used to combine the 2 wrapping-paper estimates represent 80 percent ot the 
total ot such output; they were obtained trom Census State data tor 1929. 
the last year tor which a regional analysis ot prOduction Is presented. 
The monthly man-hour-requlrement ratiOS tor paperboard were computed by the 
National Paperboard Association trom a virtually complete sample. (In 1936 
the paperboard branch employed 19.600 wage earners. or almost t ot the total 
In the Paper Industry.) 
80lle ot these sources presented add1tlonal statistics trom Which less satis
factory weights could be developed. Fragmentary material Is also available 
In L. P. AltOI'd and J. O. Hannum. "A Basis tor Evaluating Manutacturlng Op
erations." ltecIllJl,'cal 'ng'needng, March 1929. PP. 184. 185; In Labof" Cost 
of Pf"odUCUOII and rages and BalKS Of LabOf" 'n till! Papef" B",,-Boaf"4 Industf"Y 

IBL8 Bull. NO. 407); and In American Engineering Councll. Safety and Pf"04ucUoII 
New fork: Harpel' and Bros., 1928). pp. 294-309. 
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NRP Unweighted 
Year production production 

index index 

1919 57.6 54.9 
1921 50.7 49.5 
1923 74.4 72.7 
1925 83.4 81.7 
1927 90.2 89.8 

1929 100.0 100.0 
1931 85.0 85.8 
1933 81.9 84.2 
1935 ~2.4 95.1 

It is also noteworthy that, although wages constitute but 15 
percent of the value of products, percentage distributions of 
unit man-hour requirements and unit values resemble each other: 

Percent of total 

Product Man-hours Value per ton 

per ton 1929 1935 

Book paper 22.49 17.26 18.09 
Newsprint 10.04 9.48 8.34 
Paperboard 5.83 7.86 8.77 
Tissue paper 18.17 21.12 20.11 
Wrapping paper 16.45 15.64 16.03 
Writing paper 27.03 29.64 28.66 

An index embodying value weights therefore differs but little -
in no year by as much as 2 units - from the NRP index: 

NRP Production index 
Year production with 1929 unit-

index value weights 

1919 57.6 56.0 
1921 50.7 49.4 
1923 74:,4 . 72.8 
1925 83.4 82.1 
1927 90.2 89.5 

1929 100.0 100.0 
1931 85.0 85.5 
1933 81.9 83.4 
1935 92.4 94.0 

In view of the foregoing and of a comparison of unweighted and 
value-weighted indexes of the 6 NRP products and of all paper 
. (including also b~i1ding and absorbent paper and other relatively 
minor varieties), it may be concluded that the NRP index ade
quately represents the movement of all paper production: 
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Unweighted Production indexes 
production with unit-value 

Year indexes weights 
I I 

All paper 6 products All paper 6 products 

1919 54.7 54.9 57.0 56~0 
1921 48.8 49.5 49.0 49.4 
1923 72.1 72.7 72.7 72.8 
1925 82.4 81.7 82.9 82.1 
1927 89.8 89.8 89.2 89.5 

1929 100.0 100.0 ],00.0 100.0 
1931 84.2 85.8 84.3 85.5 
1933 82.5 84.2 82.6 83.4 
1935 94.1 95.1 94.1 94.0 

Pul~.- The measure of production for the Pulp industry is com
posed of 2 segments, both of which are aggregative indexes for 
6 varieties of wood pulp 1 including ~creenings)1I weighted by unit 
man-hour requirements: Sulphite, bleached and unbleached; sul
phate, bleached and unbleached; soda; and mechanica11ground wood). 

The quantity data for the odd-numbered years were obtained from 
the Census of Kanufactul'es and those for even-numbered years from 
the annual Census publication, FOl'est PI'oducts: Pulpwood Consump

tion and Wood-Pulp PI'oduction Ithe title varies). Before con
structing the index, 2 adjustments were made in the reported 

quanti ties. First, mechanical screenings were added to mecha.nica1 
pulp, and chemical screenings were distributed between the 2 
chief chemical variet ies, sulphate and sulphite. Second, the 
comb.ine4 production of bleached and unbleached.su1phite pulp in 
each even-numbered year from 1920 to 1926 was apport ioned in ac
cordance with the average distribution in adjacent 1 odd-numbered) 
years. Since the 2 constituents of sulphate pulp could not be 
segregated satisfactorily before 1930, 1 segment of the NRP index 
is based on 6 series 11930-J6), and the other 11919-30) on 5 
series representing the same products. 

The products included in the index presumably a.ccount for all 
pulp production in the industry until 1927, in which year the 
Census extended its canvass from wood pulp on1y.topu1p made from 
other fiber - like rags, waste paper, cotton linters, and manila. 
Apparent coverage has declined somewhat since then; by 1935 the 

3Screenlngs. an Interior and unimportant grade or pulp (whiCh Is separated 
out b, lIeans ot screens). accounted t0I: a maximum ot onl, 1.6 percent or 
total tonnage (19~5). 
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included products represented 96 percent of total pulp tonnage 
(or 90 percent of the value of the industry's products).4 

The weights, relative Man-hours per ton in 1935, referto.prac
tically the same period as those for paper. Each weight except 
the one for soda pulp was computed by deflation of average unit 
labor cost by average hourly earnings for a sample of character
istic occupations. The basic labor-cost data (distributed by 
product and region) and the occupational wage tatesweresupplied 
by the Tariff Commissipn. 5 The unit labor requirement for soda 
pulp was assumed to be the same, as for sulphate upon the authority 
of McGraw-Hill's Chemical and Netallurvical FlolI) Sheets of Process 
Industnes (2d ed.l. 

The distribut ions of man-hour and unit-value weights are not 
so close as in the Paper industry although the labor component 
of value - about 1~percent - is only slightly lower: 

Percent of total 

Product Man-hours Value 

per ton per ton 
(1935)8 

Sulphite 
Unbleached 16.7 16.4 
Bleached 19.2 24.4 [Con.] 

'Although in i927 the census revised its 1925 Ugure tor total tonnage by 
including pulp other than wood tiber, it d1d not revise the number ot estab
lishments or wage earners. It this production - comparable with the amount 
reported tor 1927 - was contributed only by establishments within the scope 
ot the old detinition, coverage was never complete, and the maJor consequence 
ot the change in detinitlon was the recording ot pulp production tram other 
tiber in the establ1shments normally canvassed. In 1929 only 3 ot 208 mills 
were engaged exclusively in the manutacture ot such pulp. ' 
In 1927 the Census tor the tirst time also presented data tor sem1chemical 
pulp, which 18 a chemically treated ground wood. It is not indicated whether 
this variety was included with mechanical pulp betore this year. 
6Regional labor-collt data tor January-september 1936 were suppl1ed by the 
Tarltt Comm1ssion in advance ot publ1cation ot its Repo.,.t to tile UnUeti Stlltes 
SelllJte on Nooti PuLp IIIlti PuLpwooti (Rep. No. 128, 1938). They represent oper
ating (conversiOn) labor (exclusive ot power, repairs, and miscellaneous) 
employed in the product1.on ot pulp in Blush torm and, in the case ot bleached 
pulp, include the additional cost ot bleachermen ... In the absence ot regional 
production tigures, productive capacity WBS used in combin1ng the reg10nal 
costs tor each product into a nationalllverage. Such capacity statist1cs, 
compiled trom LockWood's Dif"ecto.,., 01 tile Pllpe.,. IIIlti HLieli Illtiustdu: 1938 
and presented by States in O. C. Holleran, BlJSic Illtiust.,.'IIL NII.,./ults in tile 
Uniteti Stlltes: Pulp IIIlti Pllpe.,. Illtiust.,., (U. S. Dept. Com., Bur. For. and Dom. 
Com., Market Res. Ser., No. 14.4, Aug. 1937), had to be regrouped to represent 
regions corresponding to those designated by the Taritt commission. 
The hourly earnings computed by the TarUt commission trom records ot 34 mllis 
are also distributed by regions. Since not every region is represented by 
each occupation, ltwas necessary in some Instances to make estimates on the 
basis ot relationships existing in others. Occupational earnIngs are also 
reported tor Hay i929 and 1933 by J. P. Hagenauer, Lac. cU •• but these were 
not so satistactory tor our purposes as the Taritt Commission tigures. 
8Shown only tor i935 and not tor 1929 because ot the absence ot seg'regated 
statistics tor bleached and unbleached sulphate pulp betore 1930. FUrther
more, the 2 sets ot weights presented here Bre str1ctly comparable Insotar 
as both reter to 1935. 
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[Co •• ] Percent of total 

Product Man-hours Value 

per ton per ton 
(1935)8 

Sulphate 
Unbleached 16.6 11.2 
Bleached 19.0 18.1 

Mechanical 11.7 8.9 
Soda 16.8 21.0 

Furthermore, as in the case of paper, the production pattern has 
been modified greatly since the end of the war. For example, 
sulphate pulp (first reported in 191~) advanced from less than 
4 percent of all wood-pulp output in 1919 to 30 percent in 1935, 

while mechanical pulp declined fromq.~ to 28 percent in the same 
interval. Despite the differences in the 2 weighting systems 
and the change in the composition of production, indexes incor
porating labor weights or value weights or no weights at all 
Ii. e., equal weights) are very similar. In general, however, 
the NRP series is slightly lower before 1929 and slightly higher 
thereafter. Most striking is the fact that an unweighted index 
which includes pulp made of fiber other than wood in 1927 and sub
sequent years differs from the NRP index by a maximum of 1.2 units. 

Year 

1919 
1921 
1923 
1925 
1927 

1929 
1931 
1933 
1935 

I .... ' •••• 

6-product production 
index with -

Man-hour 1935 No 
require- unit- weights 

ment value (equal 
weights weights weights) 

(NRP) 

70.3 72.0 73.0 
57.4 58.3 59.6 
76.3 77.2 78.6 
80.0 80.9 82.2 
87.9 88.3 89.2 

100.0 100.0 100.0 
89.7 87.5 89.6 
88.4 85.4 86.9 

102.7 100.3 100.2 

Index of 
production 

of all 
pulp (un-
weighted) 

71.3 
58.3 
76.7 
81.2 
88.5 

100.0 
90.7 
88.4 

101.9 

The NRP index for the group is a series of relatives of total 
wage-earner employment in the component industries. 

The Census reports only group employment for the odd-numbered 
years 1919-25 but provides separate figures for subsequent years. 
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Because of the stability of the relationship between the industry 
employment figures from 192'7 to 1935 (approximately, Paper, 11-; 
Pulp, II, the group totals for the preceding census years were 

distributed in accordance with the 192'7 proportions. 7 
, 

The number of wage earners in the group in the intercensal 
yearS 1920-36 was determined by interpolation of the Census fig
ures by means of the cont inuous BLS index. These group totals 
were then distributed in accordance with the average percentage 
represented by each industry in adjacent odd-numbered years. 

The NRP production and employment indexes are not precisely 
comparable in scope since the former exclude some secondary 
products, which are reported only by value, although the latter 
include thewage earners making them. The percentages such prod

ucts (paper bags, boxes, etc.) comprise of t he total value of 
output of the Paper industry range from about 3 to 8; the per
centages such items (wood flour, fiber conduit, tannic acid, 
caustic soda, etc.) comprise of the total value of production 
in the Pulp industry are always less than 2. 

Man-haa,. 

The group index of man-hours is based on totals for the 2 com
ponent industries. The man-hours series for these components 

inclUde 2 types of figures. One set, for1919, 1923,.1929,1933, 
and 1935, was obtained by methods determined by the nature of 
the most reliable statistics available for each industry. For 
2 of these 5 years, 1919a.ndI923, the pay rolls of each industry 
(the derivation of which will be discussed later) were divided 
by average hourly earnings, which were computed from statistics. 
presented in 2 BLS bulletins. 8 The,number of man-hours worked 

70ther more compl1cated methods gave results whIch were consIdered less 
satIsfactory. one such method Involved the use of the Census dIstrIbutIons 
In the odd-numbered years 1919-25 of employment and wages by establIshments 
producIng paper only, pulp only, and paper and pulP. The average annual 
wages per man for establ1shments makIng only 1 kInd of product (1. e •• paper 
or pulp) were assumed for the whole correspondIng Industry and dIvIded Into 
estImated total wages (see ftn. 12). The quotIents for 1919-26, adjusted 
to equal the Census group totals, dId not show the fIxed relatIonshIp whIch 
mIght be expected In vIew of the stabll1ty In later years - 4:1 for 1919, 
8:1 for 1921, 6:1 for 1923, and 7:1 for 1926. 
8YafBS and Boturs Of .Lab"", ,n t/la Pa~'I'" ani Putfl Indvst'l'"y: 1923 (BUll. No. 
366 suppl1es averages at hourly earnIngs for the pUlp Industry and for 4 
branches of the Paper Indus try: Book, newsprInt, wrl tlng, and wrappIng (ex
cludIng manIla, bogus or wood manIla, and heavy). The average for the Paper 
Industry was computed by weIghtIng these' 4 t1gures by correspondIng annual 
wages (estImated on the assumptIon that the ratIo of wages to value for the 
whole Industry In 1923 Is appl1cable to each branch) and then dIvIdIng the 
sum of the products by the sum of the weIghts. 
Indvstda~ Sturvey \n Se lecte4 Indvst'l'"\es \n t/la UnHe4 States: 1919 (Bull. 
No. 265) supplIed only detaIled statlst1cs for selected occupat10Qs 1n paper 

' lOont\nve4 
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in eacb industry in 1929 was determined by adding the products 
of average montb1y bours per wage earner (computed principally 
from .statistics for NRA "zones"., whicb were compiled by the 
American Paper and Pulp Association I and the average number of 
wage earners for each zone in corresponding months (as estimated 
from Census data for Statesl. 9 The man-hours for 1933 and 1935 

were also computed by summing the products of monthly employment, 
as reported by the Census, and average monthly hours per man, as 
shown in companion volumes to the usual biennial Census reports. 10 

The figures for the remaining years of the period 1919-36 

(i. e., for the years 1920-22, 192~-28, 1930-32, 193~, and 1936) 

are simple averages of estimates of total man-hours made by 2 

methods: (AI The multiplication of employment by 52 times the 
average weekly hours per man, and (BI the division of annual pay 
rolls by average hourly earnings. The estimated man-hours are 
based largely on statistics for the group as a whole which had 
to be distributed between the 2 component industries. Each series 
of est imates was so constructed as to be consistent with the 
totals obtained for the 5 years described in the preceding para

grapb (i. e., for 1919, 1923, 1929, 1933, and 1935). 

8 [Ccmt inue.t] 
and pulp 1I1lls. Average hour11 earnings tor each Industr1in 1919 were there
tore cOllputed as tollows: (1) The averages tor those occupations tor which 
detaUed statistics were also reported In the 1923 bulletin were weighted b1 
corresponding sample employment and combined In an arithmetic mesn: (2) this' 
lIean was then ad3usted b1 the ratio In 1923 ot the average tor 8:11 occupations 
to the average tor the several occupations (also weighted b1 corresponding 
lallple emplo1Sent). 
The total number otworkers included in the 1923 canvass, 39,067, represented 
32.4 percent ot the total tor the Paper and Pulp group; those included In 
the 1919 aurve7. 8,326, accounted tor 7.3 percent ot the group total. 
9The statistics, which reter to Ha1 1929, were derived trom reports b1 209 
paper lIills ellpl011ng 31,127 workers (or 30.1 percentotthe Industr1 total) 
and 73 pulp 1I1lls empl01ing 7,196 workers (or 29.1 percent ot the Industr1 
total); the1 are cited In Bri.f aft4 Je;orts 8ubsitted b, the Pa;er Indusfr, 
AutllorU, to the 'aUolIIIJ JecOIJer, Ads'nbtraHcm (June 29, 1934). 
The 8 JIRI. lones eatabUshed tor the Paper and Pulp group (JIRI., .Codes of lair 
Cos;eUUon, vol. III, November ll-December 7, 1933, p. 122), were Central 
(Del., D. C .. 17 .. Hd., N. C., Tenn., Va., and W. Va.), Southern (Ala., Ark .. 
rla., Oa., La., HiSS., S. C., and Tex.), and Northern (all other States). 
Atter average lIonth11 hours per wage earner were computed tor Ha1 1929 trom 
APP4 and Census tlgures, estimates were made tor the remaining 11 months ot 
the 7ear on the assullption that average lIonth11 and week11 hours (the latter, 
compiled b1 IIICS tor the group, w11l be discussed later in the text) had the 
aame seaaonal pattern. (The range ot the IIICS hours tor 1929 Is 61.1 to 52.9.) 
10C• tlSUS of lIarwfactw.s: 1988, 'Han-hour Statistics tor 32 Selected Indus
tries' presents month17 man-hours tor 84.1 percent ot the wage earners In 
the Paper Industr1 and 87.9 percent ot the number In the Pulp Industr1. 
Tile corresponding coverage percentages tor C.MUS of lIanufactuns: 1935, 
'Han-hour 8tatistlcs tor 69 Selected Industries' are S8.9 and 87.7. 
I. variation In procedure was necessar1 in computing 1933 man-hours tor the 
paper Industr7 since the smaller establishments reported on abbreviated 
schedules which requested wage-earner Ugures tor on11 4 specltled months. 
S1 use ot emplo1Sent weights tor establishments reporting on the standard 
12 ... onth schedule, en annual average per man _s obtained which was then 
lIultiplled b1 tha nUllbar ot wage earners tor the whole Industr1, as computed 
b7 the Cenaus trOll both sets ot schedules. 
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Method A required the development of a continuous series of 
average weekly hours for each industry. This was done by dividing 

man-hours for 1919, 1923, 1929, 1933, and 1935' by corresponding 
employment and interpolating the quotients by means of a weekly
hours series for the group, wh'ich includes NICB figures for 1919-32 

and BLS figures thereafter. 11 

Method B necessitated the construction of continuous series of 

pay rolls and average hourly earnings for each industry. As in 
the case of employment, separate pay-roll statistics are provided 

for the odd-numbered years 1927-:-35 by the Census of Hanufacturu; 

the figures for the earlier odd-numbered years were again obtained 

by distributing the Census group totals in accordance with the 
ratio of Paper to Pulp in 1927 (approximately q.:11;12 and wages 
in the remaining (even-nu!'lbered I years were determined' by dis
tributing the totals derived from the BLS group index, which 
conforms to Census trend. Hourly earnings for each industry 

were derived by interpolating the figures for 1919, 1923, 1929, 

1933, and 1935 (those for the latter 3 years are quotients of 
Census pay rolls and NRP man-hours I by means of a series for the 
group, which includes NICB earnings for 1919-32 and BLS earnings 
thereafter. 13 

Prahllt hit' 

Tons of output per wage earner and per man-hour can be estimated 
for each industry if an adjustment is made in the NRP employment 
and man-hours series to exclude the labor attributable to secondary 
products. The basis for the adjustment - the assumption of equal 

llExtrapo1ation to 1936 was accomplished on the basis ot the 1935 relation
ships between average annual and weekly hours per man. 
The NICB t1gure tor 1919 Is a weighted mean ot the averages presented In 
It'a1"tille C/lanl!es inlt'al!es: Se~tellbe1" 1911l-Na1"cll 1919 (Boston: 1919). p. 78. 
tor 986 temales and 9.579 males employed In the Paper Industry (about 10 per
cent ot the total) In the month ot March. The Inclusion ot this tlgure tor 
the paper Industry In the series tor the group Is permissIble Inasmuch as 
weekly averages derived trom 1919 man-hours and employment In the paper and 
Pulp Industries are 53.4 and 52.8. respectively. The hours tor March. turther
more. should be representative ot the whole year since the mean ratio to the 
annual average In later years Is 1.001 and the dIspersIon Is small. The , 
NICB Ugures tor the years 1920-32 were obtaIned trom It'al!es, 801KS, aM ' 
'"l1'oytlent in tile United states: 19111-193B (New York: 1936). • 
120ther methods ot apportIonIng wages betore 1927 gave results whIch were 
consIdered less satlstactory. one such method Involved the assumptIon that 
the ratIo ot wages to value ot products ot mUls produc Ing paper only Is 
typIcal ot the Paper Industry as a whole (wages tor the pulp Industry were 
to be obtaIned by subtractIon). The dlstrlbutlon ot wages estImated on the 
basls ot thls assumptlon showed no stabll1ty - 4: 1 In 1919. 8: 1 In 1921. 8: 1 
In 1923. and 7:1 In 1925 (see ttn. 7). 
13The 1935 relationship was assumed In extrapolatlon.oteach series to 1938. 
The NICB t Igure tor 1919 was computed trom It'a1"U.e Cllanges in It'ages (see ttn. 
11); although 1.t reters to March. no ad3ustment was considered necessary since 
the ratiO to the annual average In later years Is 0.999. 
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value productivity and equal average annual hours for workers 
engaged in the manufacture of primary and secondary products - may 
not be tenable; nevertheless, since secondary products comprise 
but a small percentage of total value, particularly in the Pulp 
industry, the possible consequent error in the absolute man-hours 
series is small. 

The output (short tons) per wage earner and per man-hour for 
pulp is about twice as high as for paper: 

output (short tons) per -

Year walle earner Han_hour 

Paper PUlp Paper PUlp 

1919 70.3 156.4 0.025 0.057 
1920 69.8 149.1 .027 .057 
1921 66.2 138.1 .027 .055 
1922 83.1 162.5 .033 .060 
1923 85.9 158.7 .036 .060 

1924 87.9 160.3 .037 .065 
1925 98.3 163.7 .041 .066 
1926 101.5 176.2 .041 .071 
1927 107.0 179.5 .043 .075 
1928 113.1 194.3 .046 .083 

1929 115.4 203.1 .046 .087 
1930 109.4 202.7 .045 .089 
1931 116.2 223.8 .052 .106 
1932 107.7 210.0 .052 .105 

1933 113.3 221.0 .054 .106 
1934 98.6 198.5 .052 .106 
1935 110.0 215.4 ;055 .108 
1936 119.5 245.0 .056 .115 

The relatives of the foregoing ratios for paper compare as 
follows with the corresponding NRP indexes .. The greatest differ
ences - almost 6 units - occur in the period 1919-23: 

Year 

1919 
1920 
1921 
1922 
1923 

Paper 

NaP index 
of output per -

Walle Man-
earner hour 

65.5 59.6 
65.4 63.2 
62.3 64.5 
77.6 77.0 
79.7 83.2 

Relatives of 
tonnage per -

walle Han-
earner hour 

60.9 55.4 
60.5 58.5 
57.4 59.4 
72.0 71.4 
74.4 77.8 [COli.] 
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[00".] Paper 

NRP index Relatives of 

Year of output per - tonnage per -

Wage Man- Wage Man-
earner hour earner hour 

1924 79.7 85.5 76.1 81.6 
1925 87.1 91.0 85.2 89.0 
1926 89.7 91.5 87.9 89.7 
1927 94.5 97.0 92.7 95.1 
1928 98!-9 100.9 98.0 99.8 

1929 100.0 100.0 100.0 100.0 
1930 94.6 98.3 94.8 98.4 
1931 100.1 113.6 100.6 114.3 
1932 92.5 112.9 93.3 113.8 

1933 97.0 116.5 98.1 117.9 
1934 83.7 111.8 85.4 114.0 
1935 92.4 116.1 95.3 119.7 
1936 100.2 117.8 103.5 121.6 

The relatives of the foregoing ratios for pulp differ from the 
corresponding NRP indexes by less than 1 unit in most years ana 
always by less than 3: 

Pulp 

NSP index Relatives of 
Year of output per - "tonnage per -

Wage Man- wage Man--
earner hour earner hour 

1919 76.0 64.6 77.0 65.4 
1920 73.1 64.5 73.4 64.8 
1921 67.1 61.9 68.0 62.8 
1922 79.5 68.6 80.0 69.0 
1923 77.8 68.9 78.2 69.3 

1924 77.8 72.8 78.9 73.9 
1925 79.4 74.6 80.6 75.6 
1926 85.6 80.7 86.8 81.8 
1927 87.6 85.5 88.4 86.2 
1928 95.0 94.3 95.7 94.9 

1929 100.0 100.0 100.0 100.0 
1930 100.2 102.8 99.8 102.4 
1931 109.7 121.2 110.2 121.7 
1932 102.8 119.1 103.4 119.8 

1933 108.9 121.3 108.8 121.1 
1934 98.2 121.9 97.7 121.4 
1935 107.5 125.9 106.0 124.1 
1936 123.0 134.8 120.6 132.2 
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T •••• 11.- IUMMARY INDIXII 'DR THI PAPIR AND PULP INDUSTRY,IRDUP: 1111_11 

( 1129 • 100) 

'I'odue- produc-
t.ion output t.ion Output. 

Year (""p107- EIIlp107llent pel' wage ,man-houl' Man-hours per Ilan-
ment earner weights) bour 

veight.s) 

1919 59.B BB.B 67.3 59.7 9B.9 60.4 
1920 6B.5 102.6 66.B 6B.5 107.9 63.5 
1921 51.9 B2.2 63.1 52.0 Bl.l 64.1 
1922 66.7 B5.6 77.9 66.B BB.7 75.3 
1923 74.B 94.2 79.4 74.B 93.2 BO.3 

1924 72.B 91.7 79.4 72.B B7.B 82.9 
1925 B2.7 96.7 B5.5 B2.7 94.4 B7.6 
1926 BB.7 99.7 B9.0 BB.7 99.2 B9.4 
1927 B9.7 96.3 93.1 B9.7 94.B 94.6 
1928 93.3 95.0 9B.2 93.3 93.7 99.6 

1929 100.0 100.0 100.0 100.0 100.0 100.0 
1930 . 92.4 96.6 95.7 92.4 93.3 99.0 
1931 B5.B B4.3 101.B B5.B 74.6 115.0 
1932 72.B 77.1 94.4 72.7 63.B 113.9 

1933 B3.0 B3.B 99.0 B3.0 70.7 117.4 
1934 B3.3 96.6 B6.2 B3.2 73.4 113.4, 
1935 94.1\ 99.2 95.0 94.1 BO.O 117.6 
1936 104.B 100.9 103.9 104.B B7.0 120.5 

T •••• 51.- SUMMARY INDEXES 'DR THI PAPIR INDUSTRY: 19t9-11 

(t129 = tOO) 

YeaI' Production Emp107Jllent Man-hours 
Output per -

Wage earner Man-hour 

1919 57.6 BB.O 96.7 65.5 59.6 
1920 66.4 101.6 105.0 65.4 63.2 
1921 '50.7 B1.4 7B.6 62.3 64.5 
1922 65.B B4.B B5.5 77.6 77.0 
1923 74.4 93.3 B9.4 79.7 B3.2 

1924 72.4 90.B B4.7 79.7 B5.5 
1925 B3.4 95.B 91.6 B7.1 91.0 
1928 BB.6 9B.B 96.B B9.7 91.5 
1927 90.2 95.4 93.0 94.5 97.0 
1928 93.6 94.6 92.B 9B.9 100.9 

1929 100.0 100.0 100.0 100.0 100.0 
1930 91.B 97.0 93.4 94.6 9B.3 
1931 B5.0 B4.9 74.B 100.1 113.6 
1932 71.9 77.7 63.7 92.5 112.9 

1933 B1.9 B4.4 70.3 97.0 116.5 
1934 Bl.5 97 •• 72.9 B3.7 l11.B 
1935 92.4 100.0 79.6 92.4 116.1 
1936 102.0 101.B B6.6 100.2 117.B 
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T •• I. 57.- SUMMARY INDEXES PDR THE PULP INDUSTRY: 1919-11 

( 1929 = 100) 

Year Product.ion EDlplol'lllent. Man-hours Output per -

Wage earner Man-hour 

1919 70.3 92 •. 5 10B.B 76.0 64.6 
1920 7B.l 106.B 121.0 73.1 64_5 
1921 57.4 B5.6 92.7 67.1 61.9 
1922 70.B B9.1 103.2 79.5 66.6 
1923 76.3 98.1 110.7 77.B 66.9 

1924 74.3 95.5 102.0 77.8 72.B· 
1925 80.0 100.7 107.2 79.4 74.6 
1926 88.9 103.8 110.2 B5.6 BO.7 
1927 87.9 100.3 102.8 87.6 85.5 
1928 92.1 96.9 97.7 95.0 94.3 

1929 100.0 100.0 100.0 100.0 100.0 
1930 95.3 95.1 92.7 100.2 102.B 
1931 89.7 81.8 74.0 109.7 121.2 
1932 76.8 74.7 64.5 102.8 119.1 

1933 88.4 Bl.2 72.9 108.9 121.3 
1934 91.9 93.6 75.4 98.2 121.9 
1935 102.7 95.5 81.6 107.5 125.9 
1936 119.4 97.1 88.6 123.0 134.8 
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58. PEtRDLEUM RlPININB 

The Petro1euIII Refining industry, which employed about 81,000 

wage earners in 1929, includes establishments engaged primarily 
in the refining of crude petroleum by distillation and cracking 
processes. It does not embrace either the production of gasoline 
from natural gas (about 8 to 12 percent of all gasoline) or the 
compounding of refined or partly refined petroieum products out
side petro1euIII refineries. 

The principal products of the Petroleum Refining industry are 
gasoline, kerosene, fuel oil, and lubricants. The relative yields 

of the several products are dependent in part on the kind of 
crude petroleum run to stills but can be varied to a considerable 
degree by the use of different processes. Thus, with the dis
placement .of the kerosene lamp by the gas and electric light 
and the increase in the demand for gasoline concomitant with the 
development of the automobile, the pattern of production has 
undergone considerable cha~ge since the beginn~ng of the century. 
This is shown by the percent of crude petroleum run to stills 
accounted for by the principal products of the industry: 

Gasoline Gas oil Lubri-
Year and Kerosene and eating 

naphtha fuel oil oils 

1899 12.9 57.6 14.0 9.1 
1909 10.7 33.0 33.6 10.7 
1919 25.2 15.4 50.2 5.6 
1929 39.3 5.7 45.5 3.5 
1935 44.2 5.8 37.3 2.9 

The growing market for gasoline stimulated the development of 
newer processes capable of producing more gasoline than is natu
rally contained in the crude petroleum. The introduction of 
cracking, which involves distillation under high pressure, made 
possible the formation of the lighter gasoline molecules from 
the heavier hydrocarbons in petroleum. In 1919 there was only 
1 commercial cracking process; in 1935 the Bureau of Mines re
corded 33. Between 1919 and 1936 the percentage of gasoline 
produced by cracking rose from 16 ... to "7.5. A more recently 
developed technique, polymerization Ii. e., the synthesis of 
lighter hydrocarbons into molecules of gasoline), has been making 
rapid strides. The other common methods of petroleum refining -
like skimming or topping, which does not carry the distillation 
process to complet ion, and straight-run distillat ion, which con-
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verts crude oil or the semicrude residues of the skimming plants 
into lubricants and byproducts .... merely recover the amount of 
gasoline naturally contained in the petroleum. 

The progress of automotive engineering has provided a stimulus 
for the improvement of the quality of gasoline. It is estimated 
that between 1925 and 1936 the average octane rating increased 

from 55 to 71. 

Production 

The index of production, whiCh is continuous for the period 

1919-36, is a series of relatives of the total volume of crude 

petroleum refined. This series was constructed from Bureau of 

Mines data by subtracting the estimated volume of shortage from 
the number of barrels of crude petroleum run to stills. 1 To 
maintain internal comparability of the shortage series, an adjust

ment was made to exclude some still gas burned at refineries in 
the years 1925-30. No adjustment was possible for the years 
1919-2q., but the 'error is probably·negligible since still gas 
became important only with the extensive introduction of cracking 

units in 1925; no adjustment was required for 1931-36, for which 
years the total output of still gas was reported separately. 
The quantities of still gas to be deducted from shortage in the 

years 1925-30 were estimated on the basis of the percentage of 
all still gas burned which was included in shortage in 1930; 

and the quantity included in shortage in this year was assumed 

to be the difference between the total burned (considered equal 
to total production) and reported production. 2 

This series for- crude petroleum refined is tantamount to an 
unweighted index of the total volume of finished products. The 
joint nature of many of the processes and the high proportion 
of maintenance labor (about 50 percent) precluded the construction. 

of an index with satisfactory labor-req.!'irement weights. 3 'That 

l The bas1c stat1st1cs are publ1shed 1n Petf"oleutl Refining StatisHcs: 1930, 
Ninef"als leaf"book: 1938, and Ninef"als leaf"boo~: 1938. 
2The stat1st1cs tor st111 gas burned were obta1ned trom SUf"vey of luel Con
sU1llpHon at Refinef"ies in 1931 (R. I. 3198); and those necessary to est1mate 
the volume ot stlll gas 1ncluded 1n shortage 1n 1930, trom Kinef"a' ResoUf"ces 
of the United States: 1931, Part II. Stlll gas burned, reported 1n cub1c 
teet, was convertea to 011 equ1valents 1n barrels by use ot a tactor (1 bbl. = 
3.989 cu. tt.) der1ved trom stat1st1cs tor 1931 1n terms ot both un1ts 
Dubl1shed tn Ninef"a's leaf"book: 1936. 
3Avallable labor stat1st1cs (e. g •• those 1n the m1meographed BLS release 
datea Dec. 1936. Changes;,n Avef"age /lage Rates ~f" 80Uf" aM Avef"age full-title 
80Uf"8 pef" /leek in 29 I"pof"tant Occupations in the Refinef"Y Bnnc'll of the OU 
Indus tf"Y , 1929-311) were not adequate tor even rough est1mates ot the labor 
1mputable to the major products ot the 1ndustry. Un1t-value we1gh~s are most 

lContinued 
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an index with such weights-might differ considerably from the 
NRP series is apparent from the differences in movement of the 
chief products of the industry: 

Relatives of production of -
NaP 

Year production Gas oil 
index Gasoline 4 Kerosene and Lubricants 

fuel oil 

1919 35.5 23.5 99.7 40.5 58.7 
1920 42.7 29.1 98.7 47.0 72.6 
1921 43.6 30.9 82.8 51.3 60.8 
1922 49.6 37.1 98.2 56.8 67.8 
1923 57.8 44.9 100.0 64.0 76.0 

1924 64.1 51.6 107.3 71.4 80.0 
1925 74.4 61.7 106.7 81.3 90.4 
1926 78.4 70.7 110.4 81.3 94.0 
1927 93.4 76.8 100.3 87.6 92.3 
1928 92.5 87.9 106.1 95.2 100.9 

1929 100.0 100.0 100.0 100.0 100.0 
1930 94.1 100.1 88.0 83.0 99.5 
1931 90.0 102.0 75.9 75.1 77.7 
1932 82.2 94.3 78.4 65.7 65.3 

1933 86.8 96.8 87.6 70.5 69.2 
1934 90.4 100.0 96.3 74.7 76.8 
1935 98.1 109.8 99.8 80.2 81.1 
1936 108.9 121.2 100.3 92.2 90.0 

E.,h, .... ••• Maa-l •• ,. 

The index of employment was derived from Census wage-earner 
statistics for the odd-numbered years 1919-35 and rendered.con
tinuous for the period 1923-36 by means of the BLS index. No 
satisfactory employment data were available for 1920 and 1922. 

The man-hours index was constructed from the index of employment 
and another for average weekly hours. The latter series is based 
on actual weekly hours computed for the odd-numbered years 1929-35 

from Census statistics for man-hours and employment6 and on figures 

8 [co"U_tJ] 
probably not proportional to uni t labor requirements Since the ratio ot wages 
to value of output tor the industry as a whole is very small (4 to 7 percent) 
and the relative prices ot the indlvidual products are determined largely 
by market conditions. Another possible welghting .system - derived byappor
tlonlng the total labor equally among the ylelds of the several products -
18 also unsatisfactory slnce. In addition to common treatment. the several 
product8 undergo separate processing. 
4A relatively 8mall amount ot natural gasol1ne blended Is excluded In all 
yeara. 
6The hours tor 1929 and 1931 were computed trom unpubl1shed data suppl1ed 
by the Census; those for 1938. trom CeMUS of lIollUfocttwes: 1988. 'Han-hour 
Statistic8 tor 82 Selected Industries'; and those tor 1936. trom CaMIIoS 
of lIo""focttwu: 1985. 'Han-hour Stat1atic8 for 69 Selected InClustrles.' 
The 1931 sample included 86 percent ot the total number ot establ1shments 
ln the Industry; the sample for each of the other years accounted for 97 per
cent of the total number ot wage earners employed. 
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for other years obtained by interpolation and extrapolation of 
these actual hours. Thus Census prevailing hours for 1919, 19.21, 
19.23, and 1929 were used to estimate actual hours for the first 
3 of these years; BLS actual hours for 1932-36 were used to derive 
the hours for the even-numbered years of this period; Pennsylvania 
data for 1929-316 provided the basis for the 1930 estimate; and 
in the absence of data for 192~-28, hours for these years were 
obtained by straight-line interpolation. 

, •••• &1.- IUMMARY IWDIIiI 'DI TIl 'ITIDLIUM II'IWIWI IWaUITlY: 1111-!1 

(1928 a 100) 

Year Production Emplo;vment. Man-hours 
Output per -

Wage earner Man-hour 

1919 35.5 73.1 71.9 48.6 49.4 
1920 42.7 D.a. D.a. - -
1921 43.6 78.4 77.5 55.6 56.3 
1922 49.6 n.a. D. a. - -
1923 57.8 82.8 80.9 69.8 71.4 

1924 64.1 77.3 75.8 82.9 84.6 
1925 74.4 81.1 79.8 91. '7 93.2 
1926 78.4 89.1 88.0 88.0 89.1 
1927 83.4 88.4 87.7 94.3 95.1 
1928 92.5 84.2 83.9 109.9 110.8 

1929 100.0 100.0 100.0 100.0 100.0 
1930 94.1 100.4 98.3 93.7 95.7 
1931 90.0 85.4 77.1 105.4 116.7 
1932 82.2 79.3 66.3 103.7 124.0 

1933 86.8 85.7 65.0 101.3 133.5 
1934 90.4 96.2 66.8 94.0 135.3 
1935 • 98.1 96.0 66.4 102.2 147.7 
1936 108.9 97.3 68.9 111.9 158.1 

6AVerage weekly hours tor PeMsylvanla were computed tram employment and 
man-I\ours serIes publ1shedln the NontUy BuBetin at the pennsylvanIa Depart
ment at Labor and Industry. The coverage at the· sample ranged tram 6 to 9 
percent at the total number at wage earners In the Industry. 
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59. PLANINI-MILL PRODUCTS 

This industry. which employed over 90,000 wage earners in 1929, 
embraces "independent" planing mills, i. e., mills not operated 
in conjunction with sawmills. (Those which are attached to saw
mills are classif ied in the Lumber and Timber Products industry. I 
The principal products of this industry are dressed lumber, sash, 

doors, window and door frames, interior woodwork, and molding. 

P,. •• Uh. 

The index of production' for the odd-numbered years 1925-35 
was derived from Census quantity statistics for ~ products, which 
account for about ~o percent of the total value of ~laning-mill 
products made in the industry: Dressed lumber, doors, sash, and 
window and door frames. The ~ series were weighted by their re

spective unit values in 1929 and combined in an aggregative index. 

For the years 1925-29 only the ~roduction within t~e industry 
is reported, but in the later years the output of establishments 
classified in other industries (except Lumber and Timber Prod

ucts) is also included. Such production constitutes only about 

1 percent of the total. More serious is the possible impairment 
of internal comparability of the quantity statistic~as a result 
of the lack of uniformity in reporting throughout the'period. 1 

The production index constructed from Census. quanti ty statistics 

was extrapolated for the years 1919, 1921, and 1923 by means of a 
value series deflated by a prite index. The value series, which 
was obtained from Census data, includes planing-mill products made 
in the industry and receipts for custom planing. 2 The price 

index was constructed from BLS wholesale-price quotations for 
u kinds of lumber ,for. 1919-25 and 16 kinds for the remaining 
years. In combining these prices in an aggregative index, use 
was made of BLS weights which represent the average production 

of each species in 1927 and 1929 as reported by the Census. 3 

lAccOrdlng to tbe Census, "some or tbe manuracturers, InclUding several or 
tbe more Important ones, raUed to supplr data In regard to tbe principal 
c lasses or planlng-mUI prOduc ts manutac tured. Tbls necessl ts ted In some 
cases tbe making or estimates and In otbers tbe 1nclus10n at the total out
PUt or tbe establlsbment In Question In tbe Item 'Miscellaneous millwork.'" 
2ror tbe odd-numbered rears 1919-27 secondary products were excluded on the 
beals ot the percentage ('.6) whlcb tbelr value comprised or the totsl value 
or the Industrr's output In 1929. 
3Tbree seta or weighting ractors are employed by 8LB tor these kinds at 
lumber during dltterent periods, but these reveal 11ttle cbange In relative 
Mgoltude. 
The price Index Is defective In at least 2 respects: (1) moet or the series 
are tor rough lumber; and (2) tbe weights rerer, not to speclt1c grades or to 
the amount ot eacb produced In the Industrr, but to tbe total production ot 
rough lumber or eacb kind. 
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The deflated-value series and the index derived from Census 
quantity statistics compare as follows in common years: 

NRP p'roduction Index of 
Year index (based de flat.ed 

on,wei.ghted value 
quanti t.ies) 

1925 123.8 121.8 
1927 97.4 106.4 
1929 100.0 100.0 
1931 48.7 57.9 
1933 29.6 29.7 
1935 45.2 40.4 

Empla,m.DI aDd Ma.-haDr. 

The employment index, which conforms to Census trend, is based 
on the BLS s~ries for the years 1923-36. Census data were used 
for 1919 and 1921; the figures for 1920 and 1922·are based on the 
NICB employment index. 

The index of man-hours was computed from the employment index 
and an annual series for average actual weekly hours, which in
cludes an estimate for 1919 from Census data, NICB figures for the 
years 1920-32,andBLS hours for 1933-36. The estimate for 1919 
was obtained by applying to the Census prevailing-hours figure 
for that year the average of the ratios of NICB actual to Census 
prevailing hours for 1921 and 1923. 

T •• '" .1.- IUMMARY INDIXII 'DR THI 'LANINI-MILL PRDDUCTI INDUITRY: 1111-.1 

(1929 = 100) 

. Year Product.ion Employment. Man-hours 
Out.put. per -

Wage earner Man-hour 

1919 77.1 96.5 105.7 79.9 72.9 
1920 n.a. 107.9 115.0 - -
1921 92.4 86.6 90.8 106.7 101.8 
1922 n.a. 106.1 115.4 - -
1923 108.0 114.3 124.4 94.5 86.8 

1924 n.a. 116.8 125.6 - -
1925 123.8 123.5 133.3 100.2 92.9 
1926 n.a. 121.4 128.1 - -
1927 97.4 107.2 112.3 90.9 86.7 
1928 n.a. 102.5 107.4 - -
1929 100.0 100.0 100.0 100.0 100.0 
1930 n.a. 76.1 73.7 - -
1931 48.7 60.4 53.5 80.6 91.0 
1932 n.a. 41.4 33.2 - -
1933 29.6 39.2 31.1 75.5 95.2 
1934 n.a. 44.0 33.6 - -
1935 45.2 53.5 "6." 84.5 97." 
1936 n.a. 63.1 159.9 - -
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BD. RAYON 

The Rayon industry, which employed over 39,000 wage earners in 
1929, manufactures rayon yarn and, in addition, staple fibre, 
transparent sheets, sausage casings, and cellulose caps and bands. 
It has been classified by the Census as a separate industry since 
1925, before which year it had been included in the plastics 
subdivision of the Chemicals industry. 

The 3 processes now used for making rayon in the United States -
viscose, cellulose acetate, andcuprammonium - were all developed 
in Europe. A fourth, nitrocellulose, which was discontinued in 

193~, had been patented half a century earlier in France, where 
it had been introduced commercially in 1891. The newest process, 

cellulose acetate, had made such rapid strides since its intro

duction at the end of the war that by 1935 it contributed 22 
percent of the total domestic output of rayon yarn. In the same 

year the viscose and cuprammonium processes accounted for 75 and 
3 percent, respectively. 

The growth of rayon production has been phenomenal. Since the 

beginning of rayon manufacture in the United States in 1911, 
the output of yarn has increased from 363 thousand pounds to over 
312 million, while world production has advanced from less than 
19 million to over a billion. 

Pudaet ... 

The index of production, which is cont inuous from 1919 to 1937, 
is based upon statistics supplied by the Census and by the Textile 

Economic Bureau in its publication, Rayon Organon. It was con
structed for the odd-numbered years 1923-35 by extending relatives 

of the total poundage of rayon yarns for 1923-29 by means of an 
index of ~ groups of products with 1929 uni t-value weights: Yarns 

finer than 125 denier, yarns of 125 to 150 denier, yarns heavier 
than 150 denier, and rayon staple fibre. 1 The total poundage of 

rayon yarns was provided by the Census of Jianufactures for 1923-27 
and by Rayon Organon for 1929. The statistics for the first 

3 products of the weighted index were also obtained from the 

1Tbe welgbted and unwelgbted production Indues compare as tollows In common 
years: 

Year 
11129 
1931 
1933 
1935 

Welgbted 
100.0 
130.7 
1110.6 
222.8 

Unwelgbted 
100.0 
124..3 
176.9 
212.2 
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fonner source; those for the fourth, from the latier. 2 Since 
the Census reports sales rather than production for 1929, the 
Rayon Orfanon figure for total production was used instead for 
that year; the Census figures for the 3 types of yarn were accord
ingly raised by the ratio of- the 2 totals. 3 

The series for the odd-numbered years 1923-35 was then completed 
for the period 1919-37 by means of an index which was constructed 
from statistics available in Rayon Orfanon. The latter was de
rived' by splicing relatives of the total poundage of yarn for 
1919-27 to a weighted index of lj. products: Yarns finer than 113 
denier, yarns of 113 to 162 denier, yarns heavier' than 162 denier, 
and rayon staple fibre. 4. Although the Rayon Orfanon class ifica
tion of yarns is. not ident ical with that of the Census, the degree 
of correspondence warranted the use of 1929 Census unit values 
as weights. The interpolating medium is similar to the basic 

series for the odd-numbered years 1923-35: 

NRP Interpolating 
Year production production 

index index 

1923 30.0 28.3 
1925 42.8 41.4 
1927 62.2 61.2 
1929 100.0 100.0 
1931 130.7 129.0 
1933 190.5 188.4 
1935 222.8 221.3 

As the industry developed, products other than rayon yarn and 
staple fibre increased in relative importance. Thus the items 
included in the NRP production index accounted for practically 
all reported value in 1925 but for only 80 percent by 1935: 

Year Percent of total 
value of products 

1925 99.9 
1927 96.9 
1929 94.4 
1931 85.0 
1933 82.9 
1935 79.7 

2The welght tor staple t1bre ls the prlce tor a spec1tlc type, 11. In. H 
denler no." 
3The 2 Quantlty serles tor total yarns are ln close accord; even ln 1929 the 
dltterence was only. percent. In all other years slnce 1927 Rayon O~eanon 
has adjusted lts tlgures to the Census level. 
4oRaYOn-staPle-t1bre produc tlon was not reported tor 1927. In 1928 1 t amounted 
to only 186.000 pounds ln contrast wlth 20.100.000 pounds ln 1937. 
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An adjustment for excluded products. although desirable. could 
have been made only for these few years ·on the assumption t.hat 
their rayon-quaatity equivalent is indicated by the ratio of their 
value to the total. Such a procedure. however. did not appear t9 
be justifiable in view of the precipitous decline in the price of 
rayon yarn. 6 Hence the NRP indexes of·production and productivity 
should be regarded as conservative statements of the phenomenal 
increases which took place during this period. 

It is interesting to note that a measure of production which 
agrees closely with the NRP index in all but 1 of the odd-numbered 
years 1919-35 may be obtained by deflating an index of the total 
value of rayon yarn by a series of price relatives for only 1 

grade of an important type:8 

NRP Denated-
Year production value index 

index 

1919 7.1 6.9 
1921 12.8 12.0 
1923 30.0 18.7 
1925 42.8 38.1 
1927 62.2 63.4 

1929 100.0 100.0 
1931 130.7 132.8 
1933 190.5 187.9 
1935 222.8 227.4 

The index of wage-earner employment. which extends from 1923 to 
1937. is based on Census statistics for the odd-numbered years 
1923-35 and on the BLS employment index. which is available for 
the entire period except 1926 and 1928. The relatives for these 
a years were interpolated by means of an index7 which closely 
resembles the BLS series. 

6'01' uample. the Ust price pel' pound or 160-denler Jarn (Urst grade. min
I_ nluent. vlacose process. C. o. b., II. Y.), aa lIuoted bJ the largest 
vlecose producer, declined steadllJ between 1926 and 1935 from $2.05 to $0.67. 
~'GyoM O~'GftOft •• Speclal Supplement,. JanuarJ 21. 1935. pp. 24-6.) 

The grade ocJaI'n to which tile price relaUne refer Is described In ctn. 5. 
The Census valus etaUstlcs had to be ad3usted In 1919 and 1921 to exclude 
other plastlca with which raron was grouped. 
7TUa Index waa constructed In the following manner: 'lrst. Census value 
t1gures Cor total prOduction were completed bJ means of a continuous 'GY0ft 
~'GftOft aerlea; aecond. the Interpolated (atralght-llne) census-Jear ratloa 
of wagea to value (which are not onlJ high - about 28 percent - but stable) 
.e ... appl1ed to the lntercensal-Jear valuea to complets tha series Cor wages; 
nln!. annual wages were dlv1ded bJ IIICB hourlJ earnings Cor the Chemicals 
lndust~ to obtain esUmatea of man-hours; and UnallJ. relatlns of these 
MIl-houra were d1vlded bJ the lodes of average actual hours described sub
aeQuantlJ. 
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. . 
The man-hours index was derived from the employment series 

and an annual index of average actual weekly hours. The latter 
includes !iLS statist ics for 1932-37 ,Census (prevailing I hours for 
1929,8 an estimate for 1930 based on a BLS study,9 and figures 
for 1931 and 1923-29 obtained by means of the continuous NICB 
index for the Chemicals industry.10 

' •• 1. 10.- SUMMARY INDIXIS 'OR THI RAYON INDUSTRY: ISIS-17 

(1929 a 100) 

Year Production Emplo¥Jllent.. Han-hours 
Out.put. per -

WaQe earner Han-hour 

1919 7.1 n.a. D..a. - -
1920 B.7 D.a. n.a. - -
1921 12.B n.a. n.a. - -
1922 20.7 D.a. 11. a. - -
1923 30.0 36.B 38.9 81.5 77.1 

1924 30.B 3B.7 40.1 79.6 76.B 
1925 42.B 4B.9 51.2 B7.5 B3.6 
1926 52.1 4B.6 4B.4 107.2 107.6 
1927 62.2 67.4 66.9 92.3 93.0 
1928 80.0 79.8 79.3 100.3 100.9 

1929 100.0 100.0 100.0 100.0 _ 100.0 
1930 106.9 99.2 84.8 107.8 126.1 
1931 130.7 99.1 86.8 131.9 150.6 
1932 120.3 B7.8 77.8 137.0 154.6 
1933 190.5 113.3 95.1 168.1 200.3 

1934 185.1 119.4 90.0 155.0 205.7 
1935 222.8 129.3 99.8 172.3 223.2 
19~6 247.4 133.8 105.2 184.9 235.2 
1937 281.5 148.3 116.6 189.8 241.4 

8Average preya111ng hours tor 1929were not reduced because they show almost 
the same relatIonshIp to actual hours In 1936 as exIsted between the actual 
hours In the ChemIcals Industry In the same 2 years. 
-9Th1s estImate was made on the assumptIon that the ratIo between the actual 
hours tor 1930 and 1932 was the same as that IndIcated by sample tlgures 
tor these 2 years In /fages and Hows oj Labcw in Rayon ond Other Synthetic 
Iarn Nanvjactvring: 1932 (BUll. No. 687), p. 3. 
10The estImate tor 1931 Is based on the percentage change shown between 1931 
and 1936 by NICB tlgures tor the ChemIcals Industry: those tor 1923-29 were 
obtaIned by extrapolatIon. In general, the Rayon and ChemIcals serIes agree 
except In the depress Ion years 1932 and 1933, when, as mIght be expected, 
hours In the growIng Rayon Industry were not curta11ed so much as In the 
ChemIcals Industry .• 
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The Rubber Products group, which employed 149,000 wage earners 
in 1929, comprises2 industries: III Rubber Tires and Inner Tubes 
and (21 Other Rubber Goods. The former, which employed 65,000 
wage earners in 1929, embraces the manufacture of all tires and 
tubes in establishments included in the group; the latter embraces 
the manufacture of other rUbber products within the group - such 
as boots, shoes, belting, fabrics, and hose. 

A few companies account for most of the production of tires 

and tubes. In 1935 tire sales of the 4 largest companies consti
tuted about 90 percent of the total by value. Most other rubber 
goods, except boots and shoes, are manufactured principally in 
small establishments. 

The automobile casing, the most important product of the group, 
has been improved considerably since the end of the war. Between 

1921 and 1933 its average weight increased from 16.4 to 24.2 
pounds; between 1921 and 1930 its estimated average life increased 

from 1.2 to 2.5 years. 

, ........ . 
Rubber Products GroufJ.- The NRP group indexes were constructed 

for the years 1921, 1923, 1925, and 1927-35 by combining relatives 
for the.2 component industries in harmonic means, one wi th changing 

employment weights and the other with changing man-hour weights. 
The former was used in determining output per wage earner and 
the latter in determining output per man-hour. 

The NRP composite indexes are almost identical, except in 1921 

and 1923, with arithmetic means of the relatives for the 2 in
dustries weighted by 19.29 employment and man-hours. The indexes 
with fixed weights for these 2 years are higher than those with 
changing weights because the relatives of production and pro
ductivity for the Other Rubber Goods industry are considerably 
higher than those for Rubber Tires and Tubes. 
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Index of production with -

Changing weights 
i Fixed weights (1929) Year 

I 
Man-hours Employment Employment. Man-hours 

1921 4~.8 47.6 52.3 54.4 
1922 
1923 70.1 72.2 74.2 76.4 
1924 
1925 79.7 80.4 80.2 80.8 

1926 
1927 93.8 94.9 94.6 95.7 
1928 103.5 10:3.6 103.5 103.6 
1929 100.0 100.0 100.0 100.0 
1930 80.4 80.6 80.3 80.6 

1931 68.1 67.8 68.4 68.1 
1932 61.7 61.6 61.7 61.7 
1933 70.7 70.7 70.7 70.7 
1934 74.4 74.3 74.6 74.5 
1935 78.4 78.3 78.8 78.6 

Rubber Tires lind Inne r Tubes.- The index for this industry is 
an arithmetic mean of II- series of relatives: (1) The poundage 
of automobile casings, (2) the poundage of au tomobile inner tubes, 
(3) the onumber of motorcycle and bicycle casings and inner tubes, 
and (4) the number of solid and cushion tires. 1 These II- groups 

of products, which together represent 99 percent of the value 
of the industry's output, were weighted by estimated man-hours 

in 1929' 

Weight was used as the measure of production for automobile 
tires and inner tubes in an endeavor to take account of the 
variation in labor requirements resulting from diHerences in 
tire sizes. 2 The 2 continuous poundage series were derived by 
multiplying the number of casings and inner tubes (obtained by 

completing Census figures for odd-numbered years of the period 

1921-36 by means of annual statistics compiled by the Rubber 

1S1nce the quantlties tor only the rtrst 2 groups ot products could be deter
mlned ln 1936, the lndex tor thlB year 18 based on the 1936 relatlonshlp 
between these 2 and all 4. . 
2AccOrdlng to B. Stern (Labor ProducUvUy ill tile Auto.obi le Ure IMustry, 
BLS Bull. No. 585, P. 5), the larger-siZe tlres requlre more labor tlme. 
The extent ot varlatlon ln the same year and over the period in average welght 
ot caslngs ls apparent trom the tollowlng tabulatlon tor 6 plants whlch pro
duce about halt the total number (Bull. No. 585, PP. 13-4); 

Year Plant 1 Plant 2 Plant 3 Plant 04 Plant 5 Plant 6 
1919 n.a. n.a. 11.4 20.8 n.a. 
1921 n.a. n.a. 11.9 21.7 16.9 
1923 17.1 12.3 11.6 21.8 15.11 
1925 17.4 14.0 12.3 21.0 17.1 
1927 19.9 14.4 13.3 24.5 18.4 
1929 22.3 17.0 14.8 27.2 20.1 
1931 21.9 18.4 16.1 30.11 22.9 

n.a. 
n.a. 
18.6 
21.0 
26.0 
36.6 
32.6. 
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Manufacturers Association3 ) by annual series of average poundage 
per casing and per tube, respectively (as estimated from a BLS 

report4 and from an article published in Rubber- Afe 5 ). The aver
age poundage of automobile casings was ascertained for 1922-31 
from the combined weight of rubber, chemical ingredients, and 

fabrics requi red in the production of casings in 6 plants can

vassed by BLS;4 for 1921, from an average for 3 plants raised 

to the 6-plant level;8 and for 1932-33, from Rubber- Afe. The 
average poundage of inner tubes was also determined for 1922-31 
from theBLS study (5 plants); for 1920 and 1933, fromRubber- Afe; 

and for 1921 and 1932, by straight-line interpolation. 

A different method was employed in determining total poundage 

of casings and of inner tubes for 1934-36. First, their combined 
weight in these years was estimated by means of a consumption 
index for crude" and reclaimed rubber and tire fabrics,7 which 
corresponded in movemen t wi t h the total weigh t of casing-and-tube 

production in earlier years; then the combined weight was appor
tioned between casings and inner tubes in accordance with the 

1933 distribution. 

The production of motorcycle and bicycle casings and tubes and 
of solid and cushion tires may be satisfactorily measured by their 

number since they vary little in size and weight. 8 The number 

of motorcycle and bicycle casings and tubes was supplied by the 

Census for odd-numbered years and estimated for others by straight-

3the 2 RHA series, WhiCh are published in S~vey of C~rent BUsiness, cover 
about 80 percent ot the total number ot casIngs and tubes produced, except 
during the period January 1934-July 1935, when they represent 97 percent. 
These series, whiCh had been raised to Census leVelS by Bureau at Foreign and 
Domestic Commerce through 1933, were ad3usted by NRP tor the remainIng years. 
4Bull • No. 585 (see ttn. 2). The plants inCluded in the survey produced 
46-69 percent and 46-66 percent ot the total number at casIngs and Inner 
tubea, respectively. 
6L• E. CarUmi th, IChanges in Tire SIzes,' Rubber Age, Kay 1935, p. 83. The 
Ugurea were aupplled by a large tIre manutacturer whose estImates tor 1925, 
1930, and 1931 agreed wIth those published by BLS. 
ISince the averages tor 3 and 6 plants move simllarly In other years, the 
percentage Change Indicated by the tormer between 1921 and 1922 was applied 
to the latter. 
7This index ia a series at relatives at the total weight ot the 3 materialS, 
aa estimated tram Census and RHA statistiCS. FIgures tor crude-rubber con
aumptIon reported b, the tormer were supplemented b, comparable RIIA data 
repreaenting about 80 percent at the industry: the continuous serles was 
then used to complete Census statistics tor reclaimed-rubber consumption. 
The RHA rubber-tire-tabrics consumption series was ad3usted to the Census 
level b, application at the ratios emplo,ed in the completIon ot the Census 
crude-rubber serIes. 
These 31 tems comprISed 82.7 percent ot the total weight ot the most Important 
raw materIals consumed In the manutacture ot automoblle casIngs and tubes 
In 1929, aa reported b, the Census. ChemIcalS represented the rema1nlng 
17.3 percent. 
SIn any event, these 2 Classes ot products are ot minor Importance. Together, 
the, accounted tor a maUmum ot 1.1 percent ot the total value ot producta 
InCluded In the productIon Index In 1923: by 1936 they represented onl, 1.6 
percent. 
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line interpolation. The Census also provided adequate statistics 
for solid and cushion tires for the odd-numbered years 1921-29;9 

these were supplemented by an RMA series for the remaining years 
throught 1935. 

In determining the weighting factors for the q types of tires 
and tubes, the adjusted aggregate number of man-hours 10 required 

in their production in 1929waS first divided into 3 parts in ac
cordance with the proportions of total value accounted for in that 
year by (11 automobile casings and inner tubes, (2) motorcycle 
and bicycle casings and tubes, ,and (3) solid and cushion tires. 

The next step was to apportion man-hours between automobile 
casings and inner tubes. "Direct" man-hours for each were first 
estimated by dividing the total weight of casings and tubes pro

duced in 1929 by the pounds of each produced per man-hour of 
"direct II labor as indica ted in the BLS report referred to above. 11 

Finally, "indirect" man-hours of labor (the difference between 
"direct" man-hour~ and all man-hours for both casings and tubes) 
were allocated to casings and tubes on the basis of their respec

tiye total poundage, 12 and "direct" and "indirect" man-hours were 

summed to obtain the weights. 

Other Rubber Goods.- The index for Other Rubber Goods, available 

for 1921, 1923, 1925, and 1927-35, is based on Census statistics 
for alternate years of the period 1921-35 and on RMA statistics 
for the intercensal years. A weighted arithmetic mean of relatives 

. for 8 products in the odd-numbered years 1921-27 was spliced to a 
similar index of 25 products for census years 1927-35. The weigh ts 
for the several products are their relative values in 1929. 13 

9Census statistics tor soUd and cushion tires atter 1929 were not used Slnce 
they are not comparable with those tor earlier years. 
10See discussion ot Employment and Man-hours. 
11See ttns. 2 and •• 
12rrom a consideration ot the nature ot the manutacturlng processes and Inci
dental actl vi tUs, It appears that poundage I s the most sui table basts tor 
the allocation ot "Indirect. labor. " 
13The 8 products tor 1921-27, ranging trom .5 to 5. percent ot the total 
value ot the Industry's output are: Rubber boots, canvas tootwear, reclaimed 
rubber, ,heels, soles, auto and carriage tabr1cs, shoes 'and overshoes, and 
rubberized tabrlcs. 
Ot the 25 products tor which statistics are available during 1927-35 (these 
accounted tor trom .a to 6' percent ot total value), 6 are the same as the 
Brst 6Usted In the preceding paragraph; 3 (lumbermen'S shoes and overshoes, 
arctics and gaiters, and other shoes and overshoeS) result trom a more de
tailed classltlcatlon ot the seventh listed above; and3more (raincoat tab
rlcs, hosp1 tal sheeting, and other rubberized tabr1cs) result trom a more 
detailed classltlcat10n ot the e1ghth and last-named product above. The 13 
add1 tional products are: Transmlss10n belt1ng; all other rubber belting; 
rubber pacltlng; waShers, gaskets, and valves; rUDDer and tr1ctlon tape; water 
bottles and tounta1n syringes; rubber bands; rubber gloves; rubber cement; 
rubber tloor1ng; rubber thread; 3ar r1ngs; and bath1ng caps. 
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Interpolation for the even-numbered years 1928-34 was accom

plished by means of an annual 8-product index based on Census 

and RMA data. Relatives of the 8 quantity series were combined 

in an arithmetic mean with 1929 value weights. 1• 

Empl.,. •• , •• d M •• -b •• r. 

Three sets of employment and man-hours indexes were constructed -

1 for the group as a whole and 2 others which correspond to 

the production of tires and tubes and of other rubber" goods, 

respect i ve ly. 

The first step was to determine the number of wage earners in 

the whole group and in the Rubber Tires and Inner Tubes industry 

as defined by the Census. This was done by completing Census 

statistics for 1921-35 by the use of BLS indexes for 1923-36, 

the NICB group employment index for 1921-23, and Ohio State tire

and-tube figures for the same 3 years,16 

The second step was to derive man-hours series for the group 

and the Rubber Tires and Inner Tubes industry by averaging the 

quotients of pay rolls and average hourly earnings and the prod

ucts of the employment series and average actual hours per man 

per year' i. e., weekly hours times 52 J • The necessary pay-roll 

series were obtained in the same manner as employment for 1921 

and for 1923-36; the 1922 estimates are based on the NICB group 

index. The average-weekly-hours and hourly-earn ings figures were 

derived by splicing NICB series 18 for 1921-31 to corresponding 

BLS series for subsequent years,l? 

l'RHA serleS were used to supplement the Census statlSt1cs ror 1927-36 ror 
rubber heelS and rubber soles and ror 1929-36 ror tenn1s rootwear and re
cls1med rubber. Because or a change 1n Census class1Ucatlon. recla1med
rubber production ror 1936 was est1mated by mult1pl1cat10n or the RItA t~gure 
for that year by the average or the rat10s for 1929. 1931. and 1933 of Census 
to RHA data. An RHA product10n ser1es tor waterproof rootwear was used ror 
the period 1929-36 to complete the quant1 tles reported by the Census ror each 
or the. const1tuents - bootS. lumbermen'S shoes and overshoes. arctlcs and 
galters. and other Shoes and overshoes. Est1mates ror 1928. except ror rUbber 
heels and soles. were made by stra1ght-llne interpolation. 
Together. the 8 products account ror rrom 28 to •• percent or total value or 
the industry's output. The 6 RHA Interpolatlng serles ranged 1n coverage 
rrom6?-?6 percent or the Census quant1t1es ror rubDer soles to 88-100 percent 
ror reclaimed rubber. 
16The serles ror Oh10. Whlch represents more than hal r the number or wage 
earners engaged in the manuracture or tires and tubes. 1s shown 1n J'ltlCtuation 
'n g.~loy.ent 'n Ohio, J9J~ to J929 (BLS BUll. No. 663). pp. 262. 294. 330. 
1SNICB hours and earnlngs (as well as employment and pay rolls) rerer only 
to the Rubber Products group. but In v1ew or thelr Close agreement In 1932-36 
wi th BLS statIStics ror the Rubber Tires and Inner Tubes Industry. they wore 
consldered applicable to this industry In the earlier years. 
17The BL8 group serles was derlved by comblnation w1 th proper we1ghts or 
publlshed statlstics ror 3 subgroups: Rubber Tlres and Inner Tubes. Rubber 
Boots and Shoes. and Other Rubber Goods. 
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The third step was to determine employment and man-hours for the 
Other Rubber Goods industry by subtraction. Finally, employment 
and man-hours in the group were redistributed so as to correspond 
exactly with the total production of tires and tubes and of other 
rubber goods. This was accomplished (see appended note) on the 
assumptions that the (Census) RubberTires and Tubes and the Other 
Rubber Goods industries: 

(1) Have the same value output per wage earner and per man-hour 
for (a) tires and tubes and for (b) other rubber goods •. 

(2) Together produce all tires ana tubes and all other rubber 
goods. 

(3) Produce only these 2 classes of products. 

The.valid~ty of the first assumption cannot be tested; the last 
2 appear to be justifiable since secondary products constitute 
less than 2 percent of the group's value of output and the value 
of rubber goods produced outside the group is also less than 
2 percent of the total. 

Nat. an thl Mlthad af Slgrlgltlng Emplaymlnt and Man-haur. 
far Tlrl. and Tub •• and far Oth.r Rubblr Gaad. l8 

Let X 

y 

employment or man-hours required for total production 
of tires and tubes, 
employment or man-hours required for total production 
of other rubber goods, 

T t value of tires and tubes produced in the Tires and Tubes 
i.ndustry, 

T" value of tires and tubes produced in the Other Rubber 
Goods industry, 

T total value of tires and tubes, 

Rt value of other rubber goods made in the Tires and Tubes 
industry, 

R" value of other rubber goods made in the industry of the 
same name, 

H~ total employment or man-hours worked in the Tires and 
Tubes industry, 

H" total employment orman-hours worked in the Other Rubber 
Goods industry, 

18Th1s method was used tor census 7ears. For 1ntercensal 7ears Nt was used 
to 1nterpolate 1. S1nce f" 1s known on17 1n 1923 and 1925, 1t had to De 
est1mated 1n other 7ears on the assumpt10n ot the average relat1onsh1p ot 
f" to f 1n these 2 7ears. 
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employment orman-hours consumed in production of tires 
and tubes in the Tires and Tubes industry, and 

employment or man-hours. consumed in production of tires 
and tubes in the Other Rubber Goods industry. 

The assumptions are: 

1. (al .!i =!!: 

(bl 

2. (al 
Ibl 

3· 

lilt IIIr 

Rr 

T = Tt + Tr 
X = Ift t + Ifty 

Y = lit + lIy - X 

Solving equations l(al and llbl for Ift t and Iftr and using 2, 

we obtain: 

T (lI~r - lI~t) 

(Tllr-T~t) 

T •••• 11.- IUMMAAY INDIIII rOR THI RUBBIR 'RODUCTS INDUSTRY BROU': 1121-11 

(1929 = 100) 

'rodac- 'roduc-
\1011 Ou\pu1. 1.1011 OUt.put. 

Ye.r leeplo),- Baployaell1. per vage (ean-hour "an-hours per m.n-
_eat 

';el,h1.;' 
earDer velght.s) bou .. 

18U "II.S 69.2 88.2 4'7.8 88.0 '70.0 
1822 D ••• SII.II - D.a. 111.0 -
11123 '10.1 82.41 '711.11 '72.2 92.11 'IS. 1 
1112 .. D.a. S2.'7 - D ••• S2.11 -
18211 '18.'1 1111.1 83.B SO. 41 93.9 BII.8 
1828 D ••• U.'1 - n. a. 9".1 -
1112'7 83.9 1111.2 9B.1I 941.9 118.1 IIB.B 
1928 103.11 100.1 103." 103.8 103.3 100.3 

18211 100.0 100.0 100.0 100.0 100.0 100.0 
1830 SO." '7'7 ... 103.9 BO.8 '72.'7 110.11 
1831 88.1 88.8 102.3 8'7.B 1111.8 121.11 
1132 81.'1 80.9 101.3 81.8 ..... S 13'7.11 

1833 '70.'1 '71.3 1111.2 '10.'7 112.3 1311.2 
183 .. 'I ..... '111.'1 93." '741.3 1141.'7 1311.S 
1835 'IS ... '1'7.0 101.S 'IS. 3 IIII.S 1"0.3 
11138 .... Sl.'1 - D.a. 84.3 -
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T.,I. 82.- SUMMARY INDEXES rOR THE RUBBER TIRES AND IKNER TUBES INDUSTRY: 
1921-3& 

(1929 = 100) 

Man-hours 
Out.put. per -

Year Production Employ"\,,nt 
Wage earner Man-hour 

1921 32.1 68.5 69.0 46.9 46.5 
1922 48.8 88.4 92.1 55.2 53.0 
1923 53.6 89.1 89.7 60.2 59.8 
1924 58.7 85.9 85.4 68.3 68.7 

1925 74.3 97.2 94.9 76.4 78.3 
1926 76.7 95.7 94.6 80.1 81.1 
1927 84.4 94.3 94.8 89.5 89.0 
1928 103.2 100.2 103.6 103.0 99.6 

1929 100.0 100.0 100.0 100.0 100.0 
1930 78.2 72.6 69.5 107.7 112.5 
1931 71.7 60.3 52.1 118.9 137.6 
1932 62.4 53.7 40.1 116.2 155.6 

1933 70.8 60.6 43.5 116.8 162.8 
1934 76.1 65.9 45.9 115.5 165.8 
1935 80.8 59.4 43.6 136.0 185.3 
1936 91.3 62.2 50.1 146.9 192.2 

T.'I. &5.- SUMMARY INDEXES rOR THE OTHER RUBBER BOODS INDUSTRY: 1921-5& 

(1929 = 100) 

Ye·ar Product.1on Employment. Man-hours 
Output. per -

Wage earner Man-hour 

1921 67.9 69.9 97.5 97.3 100.6 
1922 n. a. 90.4 90.4 - -
1923 90.2 95.0 94.2 94.9 95.9 
1924 n.a. 80.2 80.8 - -
1925 84.7 93.5 93.3 90.6 90.8 
1926 n.a. 93.9 93.8 - -
1927 102.5 95.9 96.9 106.9 105.8 
1928 103.8 100.0 103.1 103.8 100.7 

1929 100.0 100.0 100.0 100.0 100.0 
1930 82.0 81.1 74.7 101.1 109.8 
1931 65.9 71.4 59.1 92.3 113.4 
1932 61.2 66.4 47.7 92.2 128.3 

1933 70.7 79.5 57.7 96.9 122.5 
1934 73.5 90.3 60.0 81.4 122.5 
1935 77.3 90.6 63;2 85.3 122.3 
1936 n.a. 96.8 72.8 - -. 
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84. 81LK AND RAYON aOODS 

This industry, which employed 130,000 wage earners in 1929, 
includes 2 groups of establishments: 11) Those engaged primarily 
in the manufacture of silk and rayon fabrics and other finished 
silk and rayon products and (2) those engaged primarily in the 
Manufacture of silk yarn (known as organzine, tram, and hard or 
crepe twist); in throwing, twist ing, or otherwise chang ing rayon 
into different forms from those in which it was purchased; and 
in the dressing of warps. The first group of establishments is 
much larger than the second. Establishments which manufacture 
rayon yarn, knit fabrics, hosiery, and other knit goods made of 
silk and rayon are classified in other industries. 

In 1935 the Bureau of the Census divided the Silk and Rayon 
Goods industry into 2 separate industries: Silk Manufactures 
and Rayon ManUfactures. Together, however, these 2 embrace the 
same types of establishments as were included in the Silk and 
Rayon Goods industry in earlier years. 

The increasing consumption of rayon in the industry since 1929 
is illustrated by the production statistics (in millions of square 
yards) for all-silk and all-rayon broad goods: 

Year All-silk All-rayon 

1929 424 66 
1931 3B6 109 
1933 201 273 
1935 239 732 

,,. .... , .. 
The production index for the odd-numbered years of the period 

1919-35 is composed of 2 segments derived from Census quantity 
statistics1 which were linked in 1929. The first, extending from 
1919 to 1929, ,is an aggregative index with 1929 unit-value weights 

1Tbe Census reports botb tbe numDerorsquare ysrds and tbe number or pounds 
tor eacb produc t. In tbls study tbe square yard was pre rerred as tbe unit 
ot production since value per square yard Is probably more closely related 
to labor requirements than Is value per poun(\, which ls largely dependent 
upon such tactors aa the type or yarn used and tbe amount or welghting mate
rlal added. (Welgbting is a process by whicb sllk is ma(\e heavler througb 
the addition Dr vegetable materlals Dr an iron Dr tln salt.) 
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of the output of the following 5 types of broad goods: 2 All-silk,3 
mixed,3 velvets, plushes, and upholsteries and tapestries. The 
second segment, also an aggregative index, includes 9 series which 
represent a more detailed classification of the 5 types of broad 
goods in the first segment: 4 ' 

All-silk, including upholsterJes 5 

All-rayon and velvets, other than all-silk 
and silk-and-rayon mixed 6 

Silk-and-rayon mixed3 

Silk-and-cottori mixed and other mixed silk 
or rayon3 

Rayon-and-cotton mixed3 

Silk-and-rayon mixed velvets 
Plushesand all-silk velvets 
Upholsteries other than all-silk 
Tapestries 

Although no wage-earner data are available for the individual 

pt:0ducts included in the second segment, it was possible, through 
the use of 1935 Census wage-earner and produciion statistics for 
the 2 branches of,the industry (Silk Manufactures and Rayon Manu

factures), to compute wei~hts which reflect, to some extent, the 
differences in labor requirements for silk and for rayon goods. 

In computing these weights,the wage earners employed in each 
of the industry branches were first allocated to the several 
products of the same branch in accordance with the percentages 
which their values constituted of the total value of the' primary 

products of the branch. 7 The total number of wage earners assigned 

to each product (some are made in both branches) was then divided 
by the corresponding product ion (number of square yards) in 1935. 

2The quanti ties for 1919, reported In linear yards, were converted Into square 
yards on the assumption that the average width for each fabric was the same 
as In 1921, when both the number ot square yards and of linear yards were 
reported. The average width changed lIttle between 1921 and 1923: 

Average width (Inches) 
Fabric 1921 i 1923 

All-sllk'broad gOOds 37.2 3B.4 
Mixed broad goods 34.0 36.9 
Velvets 20.1 19.2 
Plushes 35.5 39.7 
Upholsteries and tapestries 47.2 4B.9 

30ther than velvets, plushes, upholsterl~s, and tapestries. 
'The 1936 statistics for some products are not strictly comparable with those 
for earlier years, but the error Introduced Into the production Index Is 
probably negligible. For example, In 1935 all-si!K tapestrIes and draperIes 
(relativelY unimportant Items) are Included with all-silk broad goods, and 
sllk-and-rayon mixed velvets Include a small quantity of s1lk-and-cotton mixed 
velvets with sIlk warp. 
60ther than velvets, plushes, and tapestries. 
BOther than plushes, tapestrIes, and upholsteries. 
7AII-Sllk broad goods (IncludIng upholsteries) comprised over 76 percent of 
the value of products of the Silk Manufactures Industry; all-rayon broad 
goods and velvets accounted tor over BO percent of the value ot the output 
of Rayon Manufactures. 
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This index of production, which includes from 80 to 90 percent 
of the value of all silk and rayon goods,8 was interpolated for 
the even-numbered years 1920-32 by the use of an index of raw-silk 
consumption in the industry. The inadequacy of available data 
did Dot permit the construction of index numbers for 193~ and 

1936. 11 

The first step in constructing the raw-silk consumption index 

was the derivation of an annual series for raw-silk consumption 
in all the text ile industries. 10 Census statist ics were used 
for 1919 and the odd-numbered years 1925-35,11 except 1933; for 
remaining years, estimates were made by use of a series for silk 
deliveries to mills, which is published in the Survey of Current 

Business. 12 Second, the ratios of raw-silk consumption in the 
Silk and Rayon Goods industry to total consumption in the text ile 

industries were computed from Census data for 1919 and the odd

numbered years 1925-35, except 1933, and estimated by straight
line interpolation for remaining years. Finally, multiplication 
of the total consumption in all textile industries by this series 

of ratios yielded the annual consumption of raw silk in the Silk 

and Rayon Goods industry. This annual consumption series was 
then converted into relatives. 

8Silk yarns and threadS were not included in the production index (nor con
sidered in the computation ot coverage) stnce thequanttttes reported by the 
Census. which represent only the amounts produced tor sale and on commission. 
probably do not comprise a constant proportion trom year to year ot either 
total production or sales to establ1shments outside the industry tor the 
tollowing reasons: (1) Hany ot the sales are made to establ1shments wlthin 
the Industry. (2) some ot the yarns and threads made on commission may be 
sold. and (3) the yarns and threads made on own machinery trom owned materials 
tor use in turther production may represent a varying proportion ot the total 
output. 
The detailed Census quantity statistics are not strictly comparable over the 
period 111111-36. but the errors introduced are bel1eved to be negl1glble. 
The statistics tor 11119-27 reter to sUit and rayon goods made only in the 
SUit and Rayon Ooods Industry; those tor 1929. 11131. anel 1933 Include the 
secondary proeluctlon ot establishments classltleel in other Inelustrles except 
certain products maele In the Cotton OOOels industry; and those tor 1936 also 
lncluele such proelucts at the Cotton Gooels Inelustry. 
liThe sUit-consumption Index eloes not retlect the lsrge Increase In rayon-goods 
proeluctlon atter 1933. A rayon-consumption indell. elerlved trom Census anel 
10,011 Ot"goflOfl statistics. shows a trenel signit1cantly eliUerent trom that 
of the NRP proeluction lnelex tor census years. It was not posSlble to elevlse 
satisfactory weights tor combining the sUIt- anel rayon-consumption Indexes 
Into a coaposlte resembling the NRP production Inelex. 
10Cotton Oo04s. Cotton Small Wares. Felt Gooels. Knit Goods. Lace Goods. Sillt 
and RaYOn Go04s. anel Woolen anel Worsteel Gooels. 
llconsuaPtion In the Woolen anel Worsteel Oooels Industry tor 1931 was estl
aateel on the basis of the relationship between consumption In this Industry 
anel consumption In the Jl:Dlt Gooels anel Sl1kanel Rayon Gooels Industries combined 
In 111211 anel 11136. 
12nellverles to allIs. comp11eel monthly by the Commoell ty Excbsnge (In earl1er 
years. by the National Federation ot Textlles anel the S1l1t Association ot 
Aaerlca). represent the elltterence between iaports and the cbsnge in the 
Uniteel States stock position elurlng the aonth. 
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Emplaymeat lad Mla-haur. 

The employment indelC was constructed for the odd-numbered years 
from Census wage-earner statistics and completed for the period 
1919-36 by the use of the BL$ index. 

The NRP index understates employment for 1935 (and 'hence for 
19311- and 1936 also) as a consequence of the exclusion of the small 
number of wage earners in dyeing departments operated at the same 
location as the mill (except those engaged in dyeing yarn for 

use in the same establishment) from the number of wage earners 

reported by the Census for 1935. Wage-earner and man-hour pro
ductivity in 1935 are consequently somewhat overstated by the 
NRP indexes. 

The production and employment indexes are not strictly compa

rable since some wage earners in the Silk an~ Rayon Goods industry 
are engaged in the manufacture of secondary products not included 
in the production index and, after 1929, the production index 
includes some products of wage earners in other industries. In 
both cases, however, the production involved constitutes less 
than 3 percent of the total value of the industry's output. 

The man-hours index was derived from the employment index and 
another for average weekly hours, which is based on adjusted Census 

prevailing hours for 1919, NICB actual hours for 1920";'31, and 
BLS actual hours for the remaining years. Prevailing hours for 
1919, computed froma Census frequency distribution, were reduced 

to actual hours through the use of the average of the ratios of 

NICB actual to Census prevailing hours in 1921 and 1923. 
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, •• 1 •• 4.- IUMMAR' 1 •• 1111 ,al TNI IILI Ala I'YO. IDDDI I •• UIIR', 1111-11 

( lUI· laD) 

1' .... Pro4oct.1ol1 Dlp1op.Dt. MUl-boors 
Ootpot. per -

Walle •• rDer MaD-boor 

181. 6'7 •• 9'7.2 92.5 69.8 82.8 
1820 38 •• 99.8 8'7.3 3'7.0 42.3 
1921 51.2 93.0 8'7.3 55.1 58.8 
1922 83.0 91.1 8'7.1 89.2 '72.3 
1823 8'7.5 98.0 93.4 '70.3 '72.3 

1824 84.'7 91.3 88.'7 '70.9 '74.8 
1925 82.3 101.8 99.'7 81.0 82.5 
1928 80.2 99.2 93.8 80.8 85.5 
182'7 85.9 9'7.8 93.9 8'7.8 91.5 
1928 91.3 9'7.4 98 •• 93.'7 94.'7 

1929 100.0 100.0 100.0 100.0 100.0 
1930 .0.6 91.8 88.0 98.8 105.2 
1931 88 •• 83.'7 '7'7.8 108.2 114.8 
1932 84.1 '71.3 5'7.8 118.0 145.5 

1933 '71.5 84.8 85.8 84.5 109.0 
1934 D ••• 91.9 84.2 - -
1936 10'7.8 98.5 '70.3 111.'7 153.3 
19se D ••• 88.9 85.'7 - -
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65. SLAUBHTERINB AND MEAT PACKINB 

The Slaughtering and Meat ;Packing industry as here defined 
embraces 2 Census industries: "Meat Packing, Wholesale" and 
"Sausage, Meat Puddings, He~cheese, Etc., and Sausage Casings." 
The forner, which employed '122,500 wage earners in 1929, includes' 
establishments engaged in wholesale siaughtering and meat packing 
and abattoirs engaged wholly or chiefly in custom slaughtering; 

it does not include establishments which slaughter for the retail 
trade unless they also wholesale considerable quantities of m~at. 
The latter, which employed almost 5,900 wage earners in 1929, 

comprises establishments engaged primarily in the manufacture 

of the products from which it derives its name. The 2 Census 

industries were combined to minimize the effect of changes in 

the classification of establishments which may result from changes 
in the nature of their primary output. The Staughtering and 
Meat Packing industry usually ranks first among manufacturing 
industries with respect to value of output. 

PradalllDa 

The index of production was computed from Census quantity sta
tistics for the odd-numbered years of the period 1919":"36 and 
completed for the even-numbered years by means of Department of 

Agriculture data. The index for the odd-numbered years comprises 
3 segments, each of which, in turn, is an aggregative inaex with 

1929· unit values as weights. 1 The first segment, for 1919 and 
1921, includes the first 19 of the following 21 products; the 

second. for 1921-27, includes the first 20; and the third, for 
1927-35, includes all 21: 

lAn attempt was made to derlve labor-requlrement welghts trom man-hours sta
tlstlcs reported ln BLS Bull. Nos. 262, 294, 373, 421, 472, 636, and 676 tor 
establ1shments employlng 30 to 60 percent ot the wage earners ln the lndustry. 
The results were not satlstactory, however, tor varlous reasons: (1) There 
are many Jolnt products, and some ot these may be obtalned at more than one 
stage; (2) the man-hours are reported by department wlthno basls tor alloca
tlon to, or dlstrlbutlon among, the varlous products except the number and 
descrlptlon ot operatlons ln Bull. No. 472, pp. 131-63; (3) the establ1shments 
surveyed ln the several years (1917 and the odd-numbered years 1921-31) vary 
ln number and represent plants at dlUerent levels ot lntegratlon; (4) shrlnk
age, losses, and waste trom stage to stage could not be estlmated; and (6) the 
man-hours asslgnable to certaln classes ot products, such as canned meats, 
could not be segregated accordlng to an1mal. Although the welghts derlved 
trom these statlstlcs (tor 9 classes ot products) are admlttedly crude, thelr 
use In conJunct1on wlth Census quantltles ylelds an 1ndex whlch resembles 
the NRP lndex 1n all years but 1919. 
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Fresh meat. 
Beef 
Veal 
Mut.t.on and lamb 
Pork 
Edible organs, t.ripe, et.c. 2 

Other fresh meat.2 

Cured meat. 
Beef, pickled and ot.her 

cured 
Pork, smoked; and hams, 

cooked3 

Pork, not. smoked3 

Canned meat. and sausage· 

Sausage (not. canned), meat. 
puddings, headcheese, et.c. 

Sausage casings 
Lard 
St.earin (oleo and other) 
Hides 

Cat.t.le hides, cured and uncured 
Calfskins, cured and uncured 
Sheep and lamb pelts, cured 

and uncured 
Wool 
Hair, hog and ot.her 
Oleo oil and stock 
Pickled sheep and lamb skins 

Since Slaughtering and Meat PacUng embraces 2 Census industries 
("Meat Packing, Wholesale" and "Sausage, Meat Puddings, Head
cheese, Etc., and Sausage Casings"), the quantities of "sausage 

(not canned), meat puddings, headcheese, etc." and "sausage cas

ings" made in both were included in the NRP index. 6 These 2 

products account. for almost all of the output of the "Sausage, 
Meat Puddings, Headcheese, Etc., and Sausage Casings" industry. 6 

The series included in the NRP index for the odd-numbered years 

account for well over 90 percent of the total value of the pro
duction of Slaughtering and Meat Packing despite the exclusion 
of some of the primary output, which is reported in terms of 

2"Edlble organs, tripe. etc." and "otber tresb meat". reported In combination 
trom 1919 to 1923, "ere separated In accordance wltb tbelr 1926 proportions. 
3Includes "pickled and dry-cured" and "dry-salted" pork. The statistics tor 
"pork. smoked; and bams. cooked" are not strictly comparable tbroughout tbe 
period since tbey do not Include all cooked bams tor tbe :vears prior to 1927. 
4Does not Include a small amount ot 'canned sausage" made In tbe Census In
dustry "Sausage. Heat PUddings. Headcbeese. Etc •• and Sauaage Casings." In 
1931 and 1936. bowever. tbe output ot "canned sausage" In this Census Industry 
accounted tor less tban 1 percent ot the amount ot "Canned meat and sausage" 
Included In the Index; no statistics were available tor other yesrs. 
6The amounts ot the 2 products made In the "Sausage, Heat Puddings, Head
cheese. Etc •• and Sausage Casings" Industry were reported by the Census tor 
1929. 1931. and 1936. (The quant1ty Ugures tor 1936 had to be adJusted to 
Include small additional smounts reported In combination by value only. The 
combined value was distributed In the same proportion as the values reported 
separately; the value tor each was then de!lated by a unit value computed trom 
tbe separate value and quantity tlgures.) The quantities tor the remaining 
years were estimated (1nterpolated and extrapolated) by means ot series ot 
de!lated values. Tbe necessary value ser1es 1nclude Census Ugures tor 1919, 
1921. 1927. 1929. 1931. and 1936 (those tor 1936 were adJusted 1n the same 
manner as the reported Quantities) and t1gures tor 1923, 1925, and 1933 In
terpolated by means ot a series tor tbe value ot products normally belonging 
to this Census lndustry (estimated tor 1933 by means ot stat1stlcs tor the 
total value ot this Industry's output). The unit values used In de!latlng 
the 2 value serles "ere computed trom Quantity and value data tor tbe same 
prOducts made In "Heat Pscklng, Wholesale." 
8Secsuse ot the nature ot the reported statistics. the estimated Quantltles 
ot "sausage (not canned). meat puddings, headcheese. etc." made In this Census 
Industryaa, Include small amounts ot "canned sausage". which Is also a prl
mar, product ot the Industry. Tbls tact Is ot no consequence. however, since 
"canned sausage" accounted tor less than 0.2 percent ot the output (by weight) 
otallsausage. aeat puddings. headcbeese. etc. made In the Industry In both 
1931 and 1936. (See !tns •• and 6.) 
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undistributed value only.7 It should be noted, however, that 
cover:age is somewhat overstated by percentages computed from Census 
value figures since some duplication results from intra-industry 
sales (presumably, for further processing only, not for resale I. 8 

The index for the odd-numbered years was completed by means of 
another computed from the following 11 annual series, which were 
derived from Department of Agriculture data and adjusted to ·the 
levels of the quantities for corresponding Census products: 

Department of Agriculture 
series 9 Corresponding Census product 

Dressed weight of cattle • Beef, fresh 
slaughtered under Federal 
inspection 

Dressed weight of calves Veal, fresh 
slaughtered under Federal 
inspection 

Dressed weight of sheep and 
lambs slaughtered under 
Federal inspection 

Mutton and lamb, fresh 

Dressed weight of hogs Pork, fresh 
slaughtered under Federal. 
inspection 

Pork placed in cure under 
Federal inspection 

Canned meat prepared under 
Federal inspection 

Pork, smoked; and hams, cooked 
Pork, not smoked 

Canned meat and sausage 

Sausage prepared under Federal Sausage (not canned), meat 
inspection puddings, headcheese, etc. 

Number of calves slaughtered 
under Federal inspection 

Calfskins, cured and uncured 

7Many of the secondary products of 'Sausage, Meat puddlngs, Headcheese, Etc., 
and Sausage Caslngs' are prlmary products of Slaughterlng and Meat Packlng 
(prlnclpallY smoked, cured, and plckled meats, accordlng to a communlcatlon 
trom the Bureau of the Census). 
8A rough estlmate made from Census value statlstlcs for meat purchased (dressed 
welght) In 1929 Indlcates that the dupllcatlon may be as hlgh as 11 percent 
ot the total value. Another estlmate based on Census quantl ty statlstlcs for 
1929 (Vlz, the ratl0 of dressed welght of purchased meat to the total welght 
of speclfled meat products) Indlcates about the same degree of dupllcatlon. 
9The baslc statlstlcs for these serles were obtalned from the tollowlng 
publ1catlons of the Department of Agrlculture: Nm,.leat Retlh1.llmlld StmthUcml 
Su •• m,.'es of "vestocle, Nemts mild rool (mlmeo., June 16, 1938); ,'vestocle, 
Nemts, mild rool Nm,./eet StmHsHcs mM Relmtetl Dmtm: 193Band same for 1937; 
remtlle,., C,.of/s, mM Nm,./eets (MonthlY Supplement, Feb. 4, 1922); 18m,./)001e 
of ~g,.'cultUf"8: 1931; and Ag,.'cultu,.ml 8tot'st'cs: 1931. 
The data tor the tUth, slxth, and seventh serles, whlch refer to years 
endlng June 30, could not be satlsfactor1ly adjusted to refer to calendar 
years, but the consequent effect upon the lnterpolatlng lndex Is bel1eved 
to be negllglble. 
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Department of Agriculture Corresponding Census product 
series 9 

Lard rendered from hogs Lard 
slaughtered under Federal 
inspection 

Edible organs, tripe, etc. Edible organs, tripe, etc. 
(estimated from the live 
weight of cattle, calves, 
sheep and lambs, and hogs 
and the 7ield of edible 
offal per pound live 
weight of each of these 
animals) 

Catt.le hides (estimat.ed from Cattle hides, cured and uncured 
the t.otal live weight. of 
cat.tle and the 7ield of 
hides per pound live 
weight) 

The 11 adjusted series were combined in an aggregative index for 
the whole period 1919-36 except 1920; the 1929 unit values for 
the corresponding Census products were used as weights. Since 
figures for 1919 and 1920 were lacking for the last 3 of the 11 

series, the index number for 1920 was obtained from a weighted 
aggregate for only 8 raised to the level of the aggregates for 
all 11 for 1919 and 1921.10 

The employment index was constructed for the odd-numbered years 
1919-35 from the combined wage-earners figures for the 2 Census 
industries; it was completed for the even-numbered years 1920-36 

by means of the BLS index which corresponds to "Meat Packing, 
Wholesale", the larger of the 2. The man-hours index was derived 
from the employment index and another for average actual weekly 
hours. The weekly-hours series, which refers to "Meat Packing, 
Wholesale", was computed from: (1) Census prevailing hours for 
1919 reduced to the level of actual hours (by means of the average 
of the ratios of NICB actual to Census prevailing hours for 1921 

and 19231, (21 the NICB series for 1920-32, (3) Census statistics 

10'01' 1919, aa tor all other odd-nulllbered fears, the Department ot Agrlculture 
serles were rendered ldentical with the correspondlng. Census Ugures; hence, 
the welghted aggregate tor 11 serles could be constructed tor 1919 even though 
Department ot Agrlculture Ugures were laclr.1ng tor 3 ot them. The thlrd and 
tourth aerles could be conB1dered complete tor the same reason although no 
tlgurel were avallable tor 1919. 
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for man-hours and employment for 1933 and 1935. 11 and (q.) BLS 
hours for 193q. and 1936 adjusted to the level of the Census hours 

for 1933 and 1935. 

T •• '. 11.- IUMMARY INDIXII PDR THI ILAUIHTIRIN. AHD MlAT PACIIN. 
INDUSTRY: 1818-18 

(1129 = 100) 

Year Production . Employment Han-hours 
Output per _ 

Wage earner Han-hour 

1919 91.1 128.1 122.8 71.1 74.3 
1920 84.3 112.1 107.4 75.2 78.5 
1921 79.3 94.2 87.3 84.2 90.8 
1922 88.8 92.8 90.0 93.7 98.4 
1923 98.3 107.0 105.1 91.9 93.5 

1924 100.8 102.8 100.5 98.1 100.3 
1925 94.2 97.8 95.8 98.5 98.5 
1928 98.7 95.8 94.3 100.9 102.5 
1927 98.8 98.8 95.8 100.0 100.8 
1928 98.5 97.7 97.7 100.8 100.8 

1929 100.0 100.0 100.0 100.0 100.0 
1930 97.2 95.8 94.7 101.5 102.8 
1931 95.8 88.0 85.2 108.9 112.4 
1932 90.9 84.7 80.7 107.3 1~2.8 

1933 98.8 94.2 82.0 102.5 117.8 
1934 98.4 118.2 94.4 84.7 104.2 
1935 82.7 98.0 78.2 84.4 105.8 
1938 92.8 103.2 88.1 89.7 107.& 

l1Average weekl, hours were computed tor 1933 tram Census of Na.l1ufa.ctures: 
1933, "Han-hour Statis tIcs tor 32 Selected IndustrIes" and tor 1936 trom Census 
of Na.l1ufa.ctuns: 1935, "Man-hour StatIstIcs tor 59 Selected IndustrIes." 
The sample tor 1933 lncluded 88 percent at all wage earners ln the "Meat 
PackIng, Wholesale" lndustr,; the sample tor 1935, 91 percent. 
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The Tobacco Products group, which employed over 116,000 wage 
earners in 1929, consists of the following 3 industries whose 
principal raw material is leaf tobacco: III Cigars, (21 Ciga
rettes, and (3) Chewing and Smoking Tobacco and Snuff. 

The Cigarettes industry has been growing rapidly, while the 
Cigars and the Chewing and Smoking Tobacco and Snuff industries 
have been declining. This shift in relative importance is re
flected in the changing percentage distribution of the quantities 
of leaf tobacco consumed in the manufacture of the 3 types of 
products: 

percent of leaf tobacco used for -

Chewing and 
Year smoking Cigars Cigarettes 

tobacco 
and snuff 

1919 23.4 25.7 50.9 

1929 19.1 43.5 37.4 

1936 14.9 53.5 31.6 

The decline of the Cigars industry since the war is attributable 
primarily to the increasing preference for the cigarette. Never
theless, this industry still employed about three-fourths of the 
wage earners in the group in 1929 and almost two-thirds in 1936. 

The significance of the price factor in the competition between 
cigars and cigarettes is reflected in the fact that cigars "manu
factured to retail at 5 cents or less increased in both absolute 
and relative number (from 26 to 86 percent of the total between 
1919 and 1936), while the production of cigars in all higher price 
classes declined. 

The introduction in 1919 of a long-filler-cigar machine, capable 
of turning out in 1 continuous series of operations a finished 
cigar comparable in quality to the hand-made product, marked the 
beginning of a long period of mechanization. Although in 1919 

only 3 percent of the total number of cigars were made by machine, 
by 1936 over 50 percent were machine-made. During this period 

the average size of the cigar plant increased. Between 1921 and 
193~ the number of cigars produced by factories with an annual 



210 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

production of over 500,000 cigars rose from 86.3 t09~.1 percent 
of the total, while the percentage accounted for by those with 
an annual output of over ~o,ooo,ooo advanced from 15.'1 to 5~.3.1 

The Cigarettes industry, which employed about one-eighth of 
the wage earners in the group in 1929, has long been highly 
mechanized. In 1937 the cigarette was manufactured and packed, 
the package sealed and stamped, and the stamp canceled by auto

matic machinery. Machines now .in use can turn out about 600 
cigarettes per minute, and equipment capable of greater speeds 
is being developed. 

Mechanization has favored the development of large cigarette 

factories. From 1919 to 1936 the estimated average annual output 
of cigarettes per factory increased from 202 million to 1,655 
million. It is estimated that in 193~, 8 companies produced 
over 95 percent of the total number of cigarettes and that ~ of 
these accounted for about 85 percent. 

North Carolina maintained its position as principal cigarette
producing State throughout the period of interest. Its output 

rose from 53.7 percent of the total in 1919 to 63.8 percent in 

1930 but receded to 53.7 percent in 1936. Since 1919 New York 
has declined considerably while Virginia and Kentucky have grown 
in importance: 

Percent of total number of cig-arettes 

Year produced in -

New York VirQinla Kentucky 

1919 27.9 11.3 Less than 0.1 

1936 0.1 30.4 7.2 

In 1929 the Chewing and Smoking Tobacco and Snuff industry 
employed slightly more wage earners than the Cigarettes industry. 
Chewing tobacco, made principally from burley, is produced in 
a variety of forms: "Scrap", or loosely packed scrap leaves; 
"plug", or compressed leaves; "twist", or an intact leaf in which 
others have been. rolled; and "fine-cut", which is similar to 
smoking tobacco. All of these varieties are usually "cased", 
i. e., treated with sweetening and flavoring agents such as 

lFor turther diScussion ot this Industry see -TechnolOgical Changes In the 
Cigar Industry and Their Ettects on Labor, - Month ly Labor Review, December 
1931. pp. 11-7; D. Creamer and G. V. SwaCkhamer, Cigar Makers - After the 
Lay-Otf (WPA National ResearCh Pr03ect, Report No. L-l, Dec. 1937); and 
W. D. tvans, Effects Of Mechani.zation in Cigar Manufacturs. (WPA National 
Research Pr03ect In cooperation with the Bureau ot Labor StatistiCS, U. S. 
Department ot Labor, Report No. B-4, May 1935). 
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licorice paste. cane or maple sugar. molasses. and rum. Snuff, 
a minor product of the industry. is manufactured chiefly in the 
highly mechanized establishments of 3 companies. 

, ......... . 
fobGCCO Products G,..ou~. - The 2 NRP group indexes of production 

are weighted harmonic means of the production relatives for the 
3 component industries. The first. with changing employment 
weights.W&sused in determining output per wage earner, and the 
second. with changing man-hour weights, was used in determining 
output perman-hour. The harmonic mean with changing employment 
weights compares as follows with an arithmetic mean of relatives 

with fixed 119291 employment weights: 

Year 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

Index of production with -

Changing Fixed 

employment employment 

weights weights 
( 19291 

92.0 102.7 
97.2 111.5 
90.2 97.2 
92.7 98.4 
97.4 100.4 

95.7 97.7 
915.4 96.5 
97.0 97.4 
97.9 98.3 
96.9 97.1 

100.0 100.0 
92.7 92.8 
86.0 85.9 
73.0 73.3 

72.3 72.7 
77.5 77.0 
79.7 79.2 
87.0 86.6 

CitG,.... - The production index for the period 1919-36 was derived 
by reducing the total annual output of large and small cigars to 
relatives.B The Bureau of Internal Revenue reports the number of 
large and small cigars manufactured each year.a as "compiled from 

Bcllar• ar. cl.asUUd •• larl' or •• a11 depeDdlDI OD netller tlle7 welgll 
1101" or 1... tllan a pound. per tllousand. 
arll ... Ugur •• ar. pUbll811.d ID til. """VIII' 18~ort of tile CDDIII18810Der or 
IDternal R.yeDu •• 
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statements of accounts prepared from manufacturers' inventories 
and monthly returns filed under the Uni ted States internal-revenue 
laws. II It was necessary to add to this series the production of 
large cigars which are made in bonded warehouses under customs 
supervision wholly from imported tobacco40 (principally Cuban I. 
The output of these cigars (reported monthly to the Collector 
of Customs by the manufacturers operating the warehouses, and 
published by BIRI was available for every year of the period of 
interest except 1919 and 1920. Estimates for these years were 
made on the basis of the perce,ntage that such cigars comprised 
of the total manufactured in the United States in 1921.5 

No account is taken in the NRPproduction index of differences 
in labor requirements for long-filler and short-filler cigars and 
of shifts in production between these types. Although the paucity 
of existing data did not permit the construction of a satisfactory 
weighted index of the production of long- and short-f iller cigars, 
it was possible, by making a number of rough estimates, to con
struct for comparative purposes ~ such indexes with unit-labor
requirement weights. Each of these is restricted to large cigars 
since no data are available for labor requirements of small cigars. 8 

In constructing the ~ indexes, the number of long-filler and 
short-filler cigars was first estimated from the total production 
of large cigars on the basis of the proportions which (11 leaf 
tobacco and (21 scraps, cuttings, and clippings (which are used 

principally for short-filler cigars I represented of the total 
unstemmed equivalent weight of tobacco used for large cigars. 
The same average weight was assumed for the 2 types of cigars. 
Failu re to take accoun t of the amoun t of leaf tobacco used for 
wrapper and binder leaves in short-filler cigars and in all cigars 
produced in bonded warehouses probably has a negligible effect 
upon the estimated quantities of the 2 types. 

4oTh1s practlce takes advantage ot the lower Import duties preva1l1ng tor 
elgar-lea! tobacco as compared wl th tin1shed clgars and also ot the guarantee 
ot the tobacco's orlgln provlded by the stamp placed upon each box or package 
or such clgars. 

5The percentage In 1921 was 0.5; the maxlmum. 1.3. occurred 1n 1933. 
6Small clgars const1tute a declln1ng percentage ot the total: 

1919 9.1 1925 6.40 1931 .... 5.9 
1920 7.2 1926 5.9 1932 .... 5.9 
1921 9.0 1927 6.3 1933 .... 40.6 
1922 8.6 1928 8.1 1934 .... 40.8 
1923 6.7 1929 6.0 1935 •••• 3.6 
19240 7.40 1930 6.1 1936 .... 3.3 

The tallure ot the NRP Index to take account ot dlrterences 1n labor requ1re
ments tor large and small clgars 18 ot l1ttle consequence slnce an unwelghted 
Index ot large clgal's alone never d1tters trom the NRP Index by more than 
3.3 percent. 
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Four unit-labor-requirement weights referring to 1935-36 were 
derived frcaa studJ of plant records made bJ the National Research 
Project in cooperation with the Bureau of Labor Statistics:7 

11 I Long-filler cigars. The unit labor requirement for this 

type is an average of unit labor requirements for machine-made 
and hand-made cigars weighted bJ the respective production in 

1935.8 The unit labor requirement for hand-made long-filler 
cigars is, in turn, a weighted average of the figures reported 

in the NRP-BLS studJ for 3 retail price classes; the weights 

used were the percentages of total production in 1935 accounted 

for bJ the cigars in each of the 3 price classes. 
(21 Short-filler cigars made on 2-operator cigar machines. 
(31 Short-filler cigars made bJ hand (teamwork system). 
(4) Short-filler cigars bunched bJmachine and rolled bJ hand. 

Since the number of short-filler cigars made bJ each method 

could not be determined, 4 different assumptions were made with 
respect to the weight to be applied to them; each ultimatelJ 

Jielded a different index: 
(1 I Weighted index A is based on the assU\llption that all short

filler Cigars are machine-made. 
121 Weighted index B is based on the assU\llption that all short

filler cigars are made bJ hand (teamwork system). 
(3) Weighted index C is based on the assumption that all short

filler cigars are bunched bJ machine and rolled bJ hand. 

(41 Weighted index D is based on the assumption that an equal 

quaa ti tJ of short-filler cigars is made bJ each of the 3 methoas. 

In view of the nature of these assumptions, the resemblance of 
the 4 indexes to the NRP index indicates that the latter, although 
based merelJ on the unweighted total number of cigars produced, 
mal be regarded as reliable: 

7productlYlt~ of Labor In the Cigar HaDufacturlng Indus&~. prellalnar~ re
port b~ W. D. gYaDS (NRP In cooperaUon wi tb BLS). June 1937. The surve~. 
tbe resulta of wblcb are suaaarised In 'ffech of Nec1l4 .. izatio .. in Cigar 
N __ fact_e (WPA National Researcb ProJect In cooperaUon wltb U. S. Bur. 
Labor 8tatlatlcs. Dept. Labor. Report No. 8-4. Ha~ 1938). covered 15 cigar
aanufacturlng plauts In PenD8~lvaDla. New Jerse~. aDd New York In the aontbs 
of 'ebruar~. Hs~. August. and Noveaber. 1935. and JaDuar~. April. July. aDd 
October. 1938. Tbe figures sbown In tbe report are averages for &hese 8 .on&bs. 
8ne Dober of ocbln_de cigars was esUaated by wulUplylng tbe nober 
of 4-operator. autoaatlc. lonjf-flller-clgar wacblnea leased to cigar wanu
facturera In 1935 (as reported to NRP-BLS by tbe InternaUonal Cigar Hacblner~ 
COllPaD~) b~ tbe esUwated annual productlon per wacblne (No .. tU,J.abor Revie ... 
Decewber 1931). 
AS a result of tbe warked Shift frow band-ode to wacblne-.ade cigars since 
1919. the unit labor requlreaent derlYed for long-tiller cigars on &be basis 
of the estlwated 1935 proportlons of baD~de and wschlne-llade Is lower 
than tllat for earlier ~ears. Tbe consequent effect upon the 4 cowparatlve 
prOduction Indexes Is. 1I0weyer. negligible. 
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NRP Weighted production index 
Year production 

index A B C D 

1919 112.3 109.4 108.3 108.0 108.5 
1920 125.9 127.2 123.4 122.5 124.3 
1921 106.7 105.0 102.7 102.2 103.2 
1922 106.1 105.1 102.6 102.0 103.2 
1923 107.6 108.6 106.1 105.5 106.7 

1924 102.8 101.8 101.0 100.9 101.2 
1925 99.7 99.3 99.1 99.1 99.2 
1926 99.6 99.3 99.8 99.9 99.7 
1927 100.3 100. ~ 100.0 100.0 100.0 
1928 97.9 97.6 97.8 97.9 97.8 

1929 100.0 100.0 100.0 100.0 100.0 
1930 90.4 88.8 90.9 91.3 90.4 
1931 81.9 79.9 82.6 83.3 82.0 
1932 67.3 65.8 67.6 68.1 67.2 

1933 65.5 64.6 66.3 66.8 65.9 
1934 68.8 66.9 70.1 70.9 69.4 
1935 70.5 68.8 72.7 73.6 71.8 
1936 77.6 75.5 80.4 81.6 79.3 

Cifarettes. - The index of production is based on the total num-
ber of large and small cigarettes reported annually by BIR. Since 
large cigarettes (those which weigh more than 3 pounds per thou-
sand) constitute a very small proportion of the total, weighting 
the 2 types before combination was not considered necessary. 

Chewillf alld Smoiillf Tobacco 111Id SlIu//.- The production index 
was constructed from the total poundage of chewing and smoking 
tobacco and snuff reported by BIR. The 3 classes of products 
show dissimilar trends: 9 , 

Index of production of -

Chewing 
and Scrap 

Year smoking Chewing chewing 

tobacco tobacco and Snuff 

and snuff smoking 

(NRP) tobacco10 

1919 111.2 145.3 99.6 85.1 
1920 108.2 143.9 95.5 83.5 [CO".] 

9It would have been desirable to construct a weighted Inde:r ot these products, 
but no data tor their respective labor requirements were available. Census 
value statistics, moreover, are not suitable tor the construction ot weights 
since they are not suUlclently detalled, Include ta:res, and retlect dltter
ences In leat-tobacco prices tor the several products. 
footnote 10 QPpeQrs on follow'''t Pote • 
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Lco".] Index of production of -

Year 

1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

Chewing 
and 

smoking 
tobacco 

and snuff 
(NRP) 

101.5 
110.0 
108.3 

108.7 
108.6 
107.7 
'104.0 
101.3 

100.0 
,97.5 
97.4 
91.1 

89.7 
90.7 
89.9 
91.3 

1.,I'rm •• I: U •••••• I •• 

Scrap 

Chewing chewing 

tobacco and 
smoking 
tobacco10 

117.2 97.0 
124.9 106.0 
125.4 102.3 

116.0 107.~ 
116.1 107.9 
114.0 107.3 
107.0 103.6 
103.8 100.7 

100.0 100.0 
89.6 101.1 
78.9 106.4 
63.6 105.0 

62.9 103.0 
64.1 103.6 
64.1 102.7 
63.9 104.3 
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Snuff 

84.3 
92.7 
95.4 

94.9 
92.0 
92.9 
97.7 
98.4 

100.0 
99.1 
96.9 
87.5 

87.8 
89.7 
87.8 
92.5 

Census data were available for the number of wage earners in 
the Tobacco Products group and the 3 component industries for 

"the odd-numbered years 1919-35. 11 The close agreement between 

taxes paid by establishments in the industry group which reported 

to the Census and the value of internal-revenue stamps sold by 
BIR in 1931, 1933, and 1935 (the only years for which tax figures 
are published by the Census) attests the comparab.ility of the 
Census employment statistics for the group as a whole with the 
total output of tobacco products. In the case of the Cigar~ 

10The production ot ecrap chewing tobacco Is not shown separately prior to 
1931. Since that year It has constituted about 20 percent ot the combined 
production ot scrap chewing and smoking tobacco. From 1931 to 1936 the 
output ot scrap chewing tobacco has decreased, and since It has probably been 
declining over the entire period, the Increase In smoking tobacco alone has 
in re.llty been greater than that shown by the Index tor both combined. 
llAs deUnedln this sectlon and in the one which tollows (Man-hOurs: Unad
Justed), each Industry, In accordance -with the usual Census practice, Includes 
establishments which are engaged primarily In the manutacture ot the prod
ucts which give the industry its name. Atter the employment and man-hours 
series have been ad3usted tor- comparablllty with production, however, each 
Industry reters to the total output, wherever'manutsctured, ot the products 
which give It Its name. 
The Census did not publish separate employment tlgures tor the Cigars and 
Cigarettes industries In 1926. The combined total tor that year was distri
buted in accordsnce with the average proportions ot the components In the 
2 adJacent census years. ' 
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industry alone,12 however, the figures of the 2 agencies agreed 

for 1931 and 1935, but -the 1933 ratio of the value of internal

revenue stamps reported by the Census for the Cigars industry to 

the total val~e of such stamps reported by BIR for large cigars 

was only 0.8153. Therefore, t'o render employment comparable with 

the, total production of cigars in this year, the reported number 

of wage earners was divided by 0.8153. 13 

The Census employment series for the industry group was inter

polated for intercensal years 1920 and 1922 through the use of 

a comparable BLS index of employment. BLS indexes14 were also 

utilized to render continuous over the period 1923-36 the employ

ment series for the Chewing and Smoking Tobacco and Snuff industry, 

the Cigars industry, and the Cigars and Cigarettes industries 

combined. 15 Employment in the Cigarettes industry in the inter

censal years 19211--36 was determined by subtracting the estimates 

for the Cigars industry from the figures for the Cigars and 

Cigarettes industries combined. Thus wage-earner estimates were 

available for the 3 industries separately for the years 1919, 

1921, and 1923-36. The series were completed by distributing 

group employment in 1920 and 1922 among the 3 component industries 

in accordance, respectively, with their proportions in 1921 and 

the average of their proportions in 1921 and 1923. 16 

12Separate comparIsons could not be made tor the CIgarettes and the ChewIng 
and SmokIng Tobacco and Snutt IndustrIes because each ot these produces con
sIderable quantitIes ot the normal products ot the other; In 1933 and 1935, 
however, Census and BIR quantIty-productIon statIstIcs tor cIgarettes dlttered 
by less than 1 percent. . 
13The exclusIon by the Census ot establishments wIth an annual productIon ot 
less than $5,000 appears to account tor only a small portIon ot the dIscrep
ancy, sInce, accordIng to BIR,data, such establishments produced less than 
6 percent ot the total number ot cIgars In 1933. The Census statIstIcs tor 
'CIgar Manutactures' In thIs year were compiled trom replies to mailed ques
tIonnaIres rather than, as In prevIous Years, tromdata collected by a dIrect 
canvass. The consequent tailure ot a large number ot tlrms to report accounts 
tor the ma~or portIon ot the dIfference In the 2 sets of fIgures tor 1933. 
l'All Or the BLS employment Indexes used tor InterpolatIon were ad~usted to 
the Census trend. The attempt made by both the Census and BLS to exclude 
employees engaged In stemmIng (the process ot removIng the hard mIdrIb ot the 
tobacco lesf) was not always successtul. StrIct Internal comparabilIty or the 
employment da ta may not there tore be preserved over the entIre perIod 1919-36. 
16No separate BLS Index was available tor the CIgarettes Industry. An unpub
l1shedannual employment Index tor the CIgars Industry tor 1923-36was obtaIned 
through the courtesy ot Dr. Isador LubIn, CommIssIoner ot Labor StatIstIcs. 
leAn examInatIon ot the productIon serIes tor the 3 IndustrIes IndIcated that, 
In makIng the estImates tor 1920, the 1921 proportIons were preferable to the 
average ot the proportIons tor 1919 and 1921. The productIon or cIgars rose 
In 1920 and declIned In 1921; cIgarettes declIned In 1920 and rose In 1921; 
and chewIng and smokIng tobacco and snutt declined In both years. It appeared 
probable, theretore, that the ratIo ot CIgars to total group employment was 
hIgher In 1920 than In 1919 and 1921. SInce It was not possIble to determIne 
exactly how much hIgher that ratIo shoul<l be, the 1921 proportIons, whIch 
gIve greater Importance to CIgars, were used. 
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Ma ••••••• : V.'.I"". 
Man-hours were computed tor each of the 3 industries by multi

plying the employment estimates by corresponding annual series 
ot average weekly hours. 'l'he latter were pieced together from 
a variety of sources. 

CillJrs.- Census statistics tor prevailing weekly hours were 
available tor the Cigars and Cigarettes industries combined for 
191.9,1921,1923, and 1929 and f.ortheCigars industry alone for 

1929. IThe latter is an unpublished figure furnished by the 
Bureau of the Census.) The 1929 ratio of prevailing hours for the 
Cigars industry to prevailing hours for the Cigars and Cigarettes 
industries combined was utilized to obtain prevailing hours for 
Cigars in the earlier census years. Estimates for the inter
mediate years for both the Cigars and the Cigars and Cigarettes 
industries combined were obtained by straight-line interpolation. 

Actual weekly hours for the Cigars industry were available for 
1929 and later years from several sources. First, actual weekly 
hours for 1933 were computed from the Census of Manufactures. 17 

Second, a study of the industry by Rossmoore, Rob~ins, and Co. 

supplied actual-weekly-hours data for 1929, 1932, and May-July, 
1933. 18 The ratio of Census to Rossmoore-Robbins actual hours 
tor May-July, 1933 was used to reduce the latter for 1929 and 1932. 

to the Census level. Third, the Pennsylvania State Department 
of Labor and Industry furnished actual-hours data for 1929, 1930, 

and 1931;19 these were linked to the adjusted Rossmoore-Robbins 

figure for 1929 to obtain the est imates f.or 1930 and 1931. Fourth, 
unpublished actual weekly hours for 1935 and 1936 were secured 
from BLS. Finally, interpolation by means of weekly-hours figures 
for the Cigars and Cigarettes industry combined 10btained from 
the Cerasus of KlJ7luflJchru for 1933 and from BLS for 1934 and 

17C.",..., of lIo""foc'twes: 1933. "Han-hour Stat1st1cs tor 32 Selected Indus
tr1es." The Census surve,. covered 86.8 percent ot the est1msted total number 
of wage earnera In the Cigars Industr,. In 1933. 
URoumoore. Robbins and Co •• IflvesU/!oUoflof tile C;'gG". /lGflufocttw;'flg Indust".) 
'fl ".. 'S'Ob"Sh.sefl' of G Code of 10'''' Ca.pet;"iOfl (NRA tiles. Nov. 3. 1933. 
as transcr1bed b,. W. D. Evans). A weighted average was computed trom the 
r1gures shown tor cigar mskers, other processors, and other tactor,. workers 
In hand and machine tactor1es. The sample (excluding str1ppers) Included 
26.3 and 30.3 percent ot the total number ot wage earners In 1929 and 1932. 
respectlvel,.. 
19welghted snnual averages were computed from the figures published In the 
IIOfll"') BuHsUfl of the De~rtment. The Industr,. Is designated as 'Clgars 
and Tobacco', but since tobacco products In Penns,.lvanla are predomlnantl,. 
cigars the statistics were assumed to refer to cigars alone. The sample 
covered between 2 and 6 percent of the totsl number ot wage earners In the 
lndustr,.. 
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1935) yielded the estimate for 193~. The prevailing- and actual

hours series were spliced in 1929. 

Ciearettes.- Prevailing weekly hours in the Cigarettes industry 

for the years 1919-29 were estimated by subtracting prevailing 
weekly man-hours (the product of prevailing hours and employment) 
in the Cigars industry from the corresponding figures for the 
Cigars and Cigarettes industries combined and dividing the result 
by Cigarettes employment. Since both prevailing and actual hours 
for 1930 were available from a BlS study,20 the prevailing weekly 

hours for 1919-29 were reduced· to the level of actual hours by 
application of the 1930 actual-prevailing ratio. Actual hours 
for 1933 were derived from the Census of Manufactures. 21 In order 

to obtain the figures for the 5 remaining years, it was first 
necessary to secure actual weekly hours for the Cigars' and Cig
arettes industries combined. This was accomplished for 1931 and 
1932 by applying to actual hours for Cigars the ratio in 1931 of 
Census prevailing hours for Cigars and Cigarettes combined to 

those for Cigars alone. (The latter is an unpublished Census 
figure.) Hours for the 2 industries combined were furnished for 

193~-36 by BI;S. Average actual weekly hours in the Cigarettes 
industry for 1931, 1932, and 193~-36 were then computed in the 
same way as prevailing hours for the earlier period. 

Chewine and Smokine Tobacco and Snuff.- Average weekly hours 
worked in the Chewing and Smoking Tobacco and Snuff industry 

agree closely with those for the combined . Cigars and Cigarettes 

industries for the years 1933-36:22 

Chewing and Cillars and 

Year Smoking Tobacco Cillarettes 
and Snuff industries 
industry combined 

1933 34.3 34.7 
1934 34.5 35.4 
1935 34.9 35.0 
1936 35.7 35.7 

20"ages and lo'IWS of Labor in tile ctgare tte Nanv.fact'IWing Indus try: 1930 
(Bull. No. 532). The survey covered establishments in North Carol1na, Kentucky, 
and Virginia in representative pay-roll periods or March, Apr1l, and May, 
1930. About 50 percent or the total number or wage earners in the industry 
were included in the sample. Wage earners engaged in stripping operations 
were excluded to make the tlgures comparable with the employment data ot the 
Census. 
21For source see ttn. 17. The Census sample included 98.9 percent ot the 
estimated total number or wage earners in the Cigarettes industry in 1933. 
footnote 22 appears on following page. 
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The series sbOW'n for tbe Chewing and Smoking Tobacco and Snuff 

industry was used for 1933-36 and extended back to 1919 by ap
plying to tbe average weekly hours for the Cigars and Cigarettes 
industries combined for 1919-32 the ratio of tbe 2 hours figures 

shOW'n for 1933. 

'd ••• I ••• 1 .1 •• ,I.~.I .• d M •• -l •••• I •• 
C •• , ••• 'IIII, VIIl •••••• 11 •• 

Since secondary products constituted a negligible percentage 
of tbe total value of products of the Cigars industry in 1931, 

1933, and 1935 (the only years for which data were available I , 
the unadjusted employment and man-bours series appeared to be 

sufficiently comparable with production to require no further 

correction. Hence these labor series were converted into rela

tives to secure the NRP indexes. 

Tbe labor series for the otber 2 component industries of the 
Tobacco Products group had to be adjusted for comparability with 
production since a considerable quantity of chewing and smoking 

tobacco and snuff is manufactured in tbe Cigarettes industry,23 

and some cigarettes are made in the Cbewing and Smoking Tobacco 
and Snuff industry. To estimate tbe number of wage earners and 

man-hours required for the total production of cigarettes and 

of chewing and smoking tobacco and snuff, respectively, it was 

assumed (see appended note I that the (Census I Cigarettes and the 

Chewing and Smoking Tobacco and Snuff industries: 

(1) Both have the same value output per wage earner and per 
man-hour for (al cigarettes and for (bl chewing and smoking 
tobacco and snuff. 

(21 Togetber produce all chewing and smoking tobacco and snuff 
and all cigarettes. 

(31 Produce only these 2 types of products. 

Tbe second and tbird assumptions are not strictly correct since 

some cigars and insecticides are made in these 2 industries and 
some cigarettes and chewing and smoking tobacco and snuff are 
made in the Cigars industry. The amounts involved, however, 

22'or aource at botb 1933 tlgures see ttn. 17; tbose tor tbe other :vears were 
complIed b:v BLB. Hours reported b:v BLB tor tbe Chewlng and Smoklng Tobacco 
aDd Snuff Industr:v In 1932 and 1933 were conS1derec1 unrel1able slnce In both 
,eara tbe BLB aample was probabl, small anc1 tbe estimate tor 1933 (38.8) 
c1Uterec1 conslc1erabl, troll that c1erlvec1 trom the CellSf4S of lfa""'factfWes. 
The Census tlgure la basec1 on a aample representlng 62.8 percent at the 
8atll18tec1 total nWlber ot wage earners In tbe Chewlng anc1 Smoklng Tobacco 
anc1 8nutt Inc1uatr, In 1933. 
231n 1936. 38.8 percent ot the total value ot chewlng anc1 smoklng tobacco 
aDd snutt waa produced In the Clgarettes Inc1ustr:v. 
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are so small that they may be neglected without introducing any 
significant error into the final results. 

ND'. D •• h. M.tho. of S •• r •••• I •• EmplDyml.t ••• M •• -hl.r. fir 
CI •• r.tt ••••• fDr Ch •• l ••••• S •• kl •• ro •• eel ••• S •• ff 2• 

Let I employment or man-hours required for total production 
of cigarettes, 

The 

y employment or man-hours required for total production 
of chewing and smoking tobacco and snuff. 

Cc value of cigarettes produced in the Cigarettes industry# 

Cs value of cigarettes produced in the Chewing and Smoking 
Tobacco and Snuff industry, 

C total value of cigarettes, 

Sc value of chewing and smoking tobacco and snuff made in 
the Cigarettes industry, 

Ss value of chewing ana smokiag tobacco and snuff made in 
the industry of the same name .. 

Nc total employment or man-hours worked in the Cigarettes 
industry# 

Ns total employment or man-hours worked in the Chewing and 
Smoking Tobacco and Snuff industry, 

mc employment or man-hours consumed in production of cig
arettes in the Cigarettes industry, and 

ms employment or man-hours consumed in the production of 
cigarettes in the Chewing and Smoking Tobacco ana Snuff 
industry. 

assumptions are: 

la) 
Cc Cs 

1. -=-
mc ms 

Ib) 
Ss Sc 

Hs - ms "Hc - mc 

2. la) C Cc·+ Cs 

Ib) I mc + ms 

3· y Nc + Hs - I 

Solving equations 11a) and "lIb) for mc and ms and using 2, we 
obtain: 

C (NcS s - NsS c) 
X = 

(CcS s - CsSc) 

24ThIS method was ut1lIzed tor census :rears. For Intercensal ;years Hc and 
He were used to Interpolate .c and (Ns - .sl. respectIvel;y. 
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' •• 1 ••••• iUMMAIY INDIIII ,oa THI TOBACCO 'IDDUCTS INDUSTIY IRDUP: 1919,SI 

(1111- 100) 

Pl'oduc- produc-
t.1on output t.1on output 

YeBI' (ellp107- .lIp1o)'llent pel' wage 'llan-houl' Man-hours per man-
.ent earner weights) hour, 

weIghts) 

1919 92.0 135.3 68.0 93.9 137.8 68.1 
1920 97.2 132.7 73.2 97.8 137.5 71.1 
1921 90.2 129.2 69.8 92.0 130.9 70.3 
1922 92.'7 126.1 73.5 94.4 128.0 73.8 
1923 97.4 126.0 77.3 98.'7 127.9 77.2 

192 .. 95.7 117.7 81.3 96.6 119.1 81.1 
1925 95.4 113.8 83.8 96.1 114.9 83.6 
1926 97.0 108.1 89.7 97.5 109.0 89." 
1927 97.9 111 ... 87.9 98.2 111.9 87.8 
1928 96.9 108.3 89.5 97.1 108.4 89.6 

1929 100.0 100.0 100.0 100.0 100.0 100.0 
1930 92.7 93.3 99." 92.6 93.9 98.6 
1931 86.0 85.9 100.1 86.0 76.7 112.1 
1932 73.0 8".3 86.6 72.9 69.1 105.5 

1933 72.3 85.8 64.3 71.9 62.6 114.9 
1934 77.5 67.0 69.1 77.5 64.6 120.0 
1935 79.'7 76.0 102.2 60.2 57.4 139.'7 
1936 8'7.0 77.7 112.0 66.7 58.3 .146.'7 

T •• I. 87.· SUMMARY INDIIEI .01 THE CIIARS INDUSTRY: 1919.S8 

(1829 = 100) 

YeaI' pl'oduction .lIp10)'llent Man-hours 
Output per -

Wage earner Man-hour 

1919 112.3 135.8 136.0 82.7 61.4 
1920 125.9 136.5 136.5 92.2 90.9 
1921 106 •. 7 132.9 134.3 60.3 79.4 
1922 106.1 129.6 131.2 81.9 80.9 
1923 107.6 129.3 130.9 63.2 62.2 

1924 102.8 118.5 119.7 86.8 65.9 
1925 99.'7 114.8 115.8 86.8 66.1 
1926 99.6 108.'7 109." 91.6 91.0 
1927 100.3 112.3 112.8 89.3 66.9 
1928 9'7.9 106.'7 106.9 91.8 91.6 

1929 100.0 100.0 100.0 100.0 100.0 
1930 90." 92.2 91.8 98.0 98.5 
1931 81.9 81.0 71.0 101.1 115.4 
1932 6'7.3 '79.7 64.2 84." 104.8 

1933 615.5 '79.5 5'7.8 82.4 113.3 
193 .. 68.8 '75,0 154.5 91.'7 126.2 
1935 '70.15 66.8 "6.9 105.9 150.3 
1936 '7'7.6 66.5 "9.6 116.'7 156.5 
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1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1929 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

T •• I. 11.- SUMMARY INDEXES rDR THI CIBARETTIS INDUSTRY: 1919-11 

(1929 = 100) 

Yeal" Pl"oduction Emplo~ent Man-hours 
Output pel" -

, Wage earner Man-houl" 

43.4 136.4 140.3 31.9 30.9 
39.9 119.3 135.1 32.9 29.7 
42.6 110.3 110.4 39.6 S9.6 
45.6 103.9 103.7 43.9 44.0 
54.5 99.9 99.4 54.6 54.9 

59.4 97.7 97.7 60.9 eo.9 
67.2 97.9 97.9 69.7 69.6 
75.3 93.0 93.2 81.0 90.9 
91.6 105.1 105.6 77.6 77.3 
99.9 114.1 115.2 77.9 77.1 

100.0 100.0 100.0 100.0 100.0 
101.1 89.6 96.0 112.9 105.3 
95.6 B8.6 89"5 107.9 108.0 
97.1 86.5 79.3 100.7 111.2 

93.9 100.4 76.6 93.5 122.6 
106.3 123.7 104.5 95.9 101.7 
114.4 113.9 101.4 100.5 112.9 
129.9 114.1 95.2 113.9 136.3 

T •• I. &9.- SUMMARY INDEXES roR THE CHEWINB AND SMoKINB TOBACCO 
AND SNUPP INDUSTRY: ISIS-IS 

(1S29 = 100) 

Year Pl"oduction E",plo~ent Man-houl"s 
OutFut per -

Wage earner Man-houl" 

111.2 131.5 134.1 94.6 92.9 
109.2 126.7 134.7 95.4 90.3 
101.5 129.3 130.3 79.1 77.9 
110.0 130.0 132.2 84.6 83.2 
109.3 ,,134.8 136.8 90.3 79.2 

109.7 133.0 134.8 91.7 90.6 
108.6 124.1 125.3 97.5 96.7 
107.7 120.1 120.9 89.7 99.2 
104.0 112.3 112.5 92.6 92.4 
101.3 110.6 110.6 91.6 91.6 

100.0 100.0 100.0 100.0 100.0 
97.5 102.9 103.3 94.9 94.4 
97.4 109.0 97.1 99.4 100.3 
91.1 106.3 97.5 95.7 104.1 

99.7 104.7 76.1 95.7 117.9 
90.7 113.3 94.0 90.1 109.0 
99.9 102.3 75.7 97.9 119.9 
91.3 100.3 73.4 91.0 124.4 
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70. WUDnK AND WURST!D IDDDS IRDUP 
71. WUDLIIlf IDDDS 
72. WURSTED IDDDS 

The Woolen and Worsted Goods group, which employed 14'1,000 wage 
earners in 1929, comprises 2 industries: Woolen Goods and Worsted 
Goods. The former, which employed almost 59,000 wage earners in 
1929, embraces the manufacture of all woolen yarns and goods in 
establishmen ts included in the grpup: the latter embraces the M&n
ufactureofall worsted yarns and goods in these establishments. 
Both industries are concentrated largely in New England: there 
was little shift in location, e.ven within this region, in the 
period 1919-36. 

The manufacturing activities of each industry include (1) spin
ning of yarns, (2) weaving of goods, and (3) 'fool scouring, dyeing, 
and finishing in woven-goods establishments. Woolen goods are 
made of carded yarns, in which the fibers are crossed: worsted 
goods are made of combed yarns, in which the short fibers have 
been removed and the long ones left more nearly parallel. 

p,.ta.I"a 

roolen lind rorsted Goods Grou,.- The NRP group production in
dexes for the odd-numbered years 1919~31 are'harmonic means of 
the production' relatives for the component industries: one. with 
changing employment weights, was used ,in determining output per 
wage earner, and the other, with changing man-hour weights, in 
determining output per man-hour. The index 'numbers of group 
production for 1933 are based on weighted aggregates computed from 
Census statistics for 45 woolen and worsted products for 1931 and 
1933; those for 1935 are based on the unweighted output (square 
yards) of 11 classes of goods forwhich quantity statistics were 
reported by the Census for both 1933 and 1935. 1 The group indexes 
were rendered continuous for the period 1919-36 by means of the 
Federal Reserve index of machinery activity.2 

lThe 2 addltlona1 eegaents were required after 1931 lIecause of chaDges In 
Cl88S1tlcatlon In 1933 and 1935. The, 45 products In the tirst segment, which 
'eallrace practlcallF all the output of woven goods and FSrDS, were welghted 
III' 1931 UIIltftlues. Th8 II c1ass8s In th8 s8cond represent allout 93 percent 
Df the totsl nUDer of square Fards of woven goods (yarDs are ellicludedl pro
duced In 1936. For the years prior to 1935, relatlvea of the unweighted 
total Fardage of woven goods are usualI)' In close accord with the NRP Indelli 
adJusted to elliclude yarDa. 
&rhle udelli was olltalned froa '.d .... l Rese .. ve ItId •• of Itldust .. 40 J , .. oducUDI' 
(al .. o., Aprll 19341) for the yeara 1919-35 and 'ede ... l Reserve BvJJeU" for 
19341; It la lIaaed on the 'percentage of loom and apindle hours active', as 
coaputed froa data coaplled III' the Bureau of the Censua. 
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The NRP group indexes are almost identical with arithmetic 
means of the production relatives for the 2 industries weighted 
by employment and man-hours in 1929: 

Index of production with -

Year Changing weights Fixed weights (1929) 

Employment Man-hours Employment Man-hours-

1919 101.3 101.3 101.2 101.2 
1921 99.2 99.1 99;3 99.2 
1923 128.2 128.2 128.2 128.2 
1925 110.9 111.1 111.1 111.2 

1927 104.7 104.7 104.7 104.7 
1929 100.0 100.0 100.0 100.0 
1931 80.8 80.7 81.0 80.9 

Woolen Goods. - The production measure for the Woolen Goods 
industry comprises 2 segments, each of which is an aggregative 
index constructed fromCensus output statistics. The first seg.:.. 

ment, for the odd-numbered years 1919-27, includes 12 series; 
the second, for 1927-31, includes Lj.. The seriesente.ring into 

each segment were weighted by averages of unit values' for· the 
corresponding years. 3 ,4 

The change in the number of classes of products entering into 
the 2 segments results from a change in classification. The 

12 classes in the first segment, which include practically all 
woolen goods and yarns,5 are: 

3Quantlt:r statistics tor some products are reported by the Census tor es
tabl1shments engaged prlmarll:r In the manutacture at woolen goods and tor 
those engaged prlmarll:r In the manutacture at worsted goods. The quantities 
produced In the 2 t:rpes at establishments were added betore being weighted. 
The quantities (and values) at "all other woolen woven goodsl and lall other 
worsted woven goods l (see discussion ot production at the Worsted Goods In
dustr:r) were reported In comblnat1on tor each ot the 2 Census· Industr1es In 
all :rears ot the rlrst segment. The:r were segregated In accordance w1th the 
rat10s tor each Census 1ndustr:r ot(a) the total quant1t:r (and value) of all 
speclf1ed woolen woven goods and of (b) the total quant1t:r (and value) of 
all specified worsted woven goods to (c) the sum at (a) and (b). 
4Aval1able data tor labor requirements and labor costs were too fragmentar,. 
tor use 1n develop1ng more adequate we1ghts than un1t values. Federal Trade 
Commission statistics. published In reports on fextile Industries (e. g., 
Januar:r 1937). permit the computation ot labor cost per dollar of sales In 
groups at spinning and weaving establishments; these reter to onl:r a tew 
products which do not correspond exactl:r to classes Include<j In the NRP 
Index. A BLS stud:r at time aDd labor costs ot production (Nontllly Labcw 
Review; September 1928) Indicates. however. that In 1927 the re1atlonsh1p 
between t1me and labor cost per :rard tor 4 spec1rlc k1nds at woolen woven 
goods and 23 specific kinds at worsted woven goods Is ta1r1:r un1!orm. RatiOS 
at man-hours (per unit) to Value (per unit) In 1935 tor broad classes- ot 
products (more str1ctl:r. tor estsbl1shments engaged prlmarll:r In the manu
facture ot these prOducts) are also talrl:r constant (see ttn. 12 tor source 
ot statlst1cs): 

Woolen woven goods Woolen :rarns 2.316 
(Including woven teltS) .... 2.032 

Worsted woven goods .... 2.492 
Worsted :rarns •••• 2.332 -

footnote 5 a~~eQ~s on jo££owing ~Qge. 
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goods Blanket.s 
Suit.ings, dress goods, (6) All-wool 

overcoat.ing~and (7) Cot.t.on mixed 
cloakings8 (8) Cot.t.on warp 

All-wool woolen (9) Horse 
Wool and cot.t.on mixed (10) All ot.her woolen woven 
Cot.t.on-warp woolen lloods3 ,7 

Domet.t. flannels and Yarns for sale 
shirtings (11) All-wool 

Sat.inet.s and linse7s (12) Union or merino 

The 4 classes in the second segment embrace the 10 types of woven 
goods in 1 category,8 the 2 varieties of yarn separately, and an 
additional item, "wool-card rolls, batts, and batting, forsa.le." 

Although the group index was completed for the period· 1919-36, 
it was not possible to extend the WOQlen Goods index beyond 1931 

or to interpolate relatives for the even-numbered years. 9 

ronted Goods I"dust,.,. - The NRP production index for the Worsted 
Goods industry was constructed for the odd-numbered years 1919-31 
by splicing 2 segments representing practically all worsted goods 
and yarns.& The first segment, for 1919-27, contains 8 classes 

of prOducts: 

liThe QU8ntitlee and values ot the Items entering Into the rlrst segment reter 
to the total output ot establishments In the group; those entering Into the 
second segment represent the total output ot all Industries. 
8The 1927 Ceneus Quantities tor the eubclasses ot both woolen anel worsteel 
"sultings. dresll go04l1. overcoatings. and cloaklnss" are not strictly com
parable with those tor earl1er years because ot a change In the method ot 
reporting. The value otthe Items consequently exclueleel trom the 2 Inelustry 
lnelexee. however. represented only 8 percent ot the total tor woolen and 
worsted "sultlnBB. dress goods. overcoatlngs. and cloaklngs" anel less than 
4 percent ot the total tor all woolen anel worsteel gocels. 
7To ulntaln Internal comparabll1ty. the Quantities ot laH-wool and cotton
alxeel tlannels tor underwear I were Included In the years 1919-25. 
8The Quantitiee (and valuee) ot "woolen woven goods I anel "worsted woven gooels". 
reported In cOllblnation tor each ot the 2 Census Inelustr1es tor 1929 anel 
11131. were lIepara ted In the sallie lIIanner as the Quan tl tles (and values) ot 
lall other woolen woven go04s1 anel "all othsr worsted woven goods I tor 19111-27 
(eee rta. 3). 
"Three eerlee avaUable tOr all years d1cl not concur suttlclenUy wi th the 
IIRP Index tor the Woolen Oooels lndustry to be used tor completion ot the 
latter. OIIe ot the lie series. tor raw-wool consumption. was derived trolll 
tbe Censu of lfo".fochwssJ the others. tor 1II8chlnery activity· (spinning 
IIplndles anel sets ot cards). aI's based on tlgures computeel trolll Census data 
and publ1sbedln 8tww, of Ctw,.."t Bui""u. Tbe 3 sarles cOlllpare as tollows 
w 1 til tile IIRP Indo: . . 

IIRP Index ot -
Tear prOduction 8&w-wool Bplnnlng Bets ot 

lndex consumption spindles cards 

11119 102.3 B2 106 102 
1921 92.2 101 92 B7 
1923 127.7 122 118 120 
1925 117.4 112 108 105 
1927 108.4 100 100 98 
1929 100.0 100 100 100 
1931 72.2 75 73 70 
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Woven goods 
Suitings, dress goods, 

overcoatings, and 
cloakings 6 

(1) All-wool worsted 
(2) Cotton warp worsted 
(3) All other worsted woven 

goods 3 

(4) 
(5) 

(6) 

Yarns for sale 
All-wool 
Union or merino 
All other 

(7) Nails and wool wasie, 
for sale 

(6) Tops and slubbing, for 
sale 

rhe second segment, for 1927-31, is based on 6 classes; the re
duction in number is a result of the Census' consolidation of 
the figures for all worsted woven goods. 8 The series entering 
into each segment were weighted by averages of unit values for 
the corresponding years. 3 ,4 

No satisfactory series was available for the completion of 

the Worsted Goods index for the period 1919-36. 1Q 

Emplaym •• t •• d M •• -1Dur& 

The group employment index was constructed for the odd-numbered 
years 1919-35 from Census wage-earners statistics; 11 it was inter

polated for the years 1919-23 by means of the NICB index (for 
"Wool Manufacturing"). and completed for the years 1923-36 by 
means of the BLS index. 

The man-hours index for the group was constructed for the period 
1919-36 from the employment series and another for average actual 
weekly hours. The latter is based on (1) figures for 1933 and 
1935 computed from Census statistics for man-hours and employment 

10As In the case ot the Woolen Goods Industry. 3 serles avallable tor all 
years were not considered satlstactory for Interpolatlon or extrapolation. 
These serles - 1 for raw-wool'· consumptlon. whlch was derlved from the Census 
of Nanufacttllres, and 2 for machlnery actlvlty (splnnlng splndles and sets of 
Combs). whlch are based on Ugures computed trom Census data and publ1shed 
In Su~vey Of CtIIr~ent Business - compare as tollows wlth the NRP lndex: 

NRP Index ot -
Year productlon Raw-wool Splnnlng Sets ot 

lndex c onsumptl on splndles combs 
1919 100.5 124 118 99 
1921 104.2 133 122 106 
1923 128.5 ·138 137 117 
1925 106.8 111 100 92 
1927 103.5 92 100 95 
1929 100.0 ·100 100 100 
1931 87.0 90 92 106 

llBecause ot a change In Industry class1tlcaUon. It was necessary to estlmate 
the number ot wage earners In the group In 1935. Flrst. a sum was obtalned 
tor the correspondlng nel'( Census Industrles (Woolen Woven Goods. Includlng 
Woven Felts: Woolen Yarns: Worsted Woven Goods: and Worsted Yarns): from 
thls SUII. the estlmated number of workers engaged In the productlon of woven 
felts was deducted. The latter flgure 18 an average of estimates computed 
on 2 alternatlve assumptlons: (1) The value per wage earner for woven felts 
Is the same as the value per wage earner for all products of the Fe! t Goods, 
Except Woven Felts Industry: and (2) the value perwage earner for woven felts 
Is the same as the value per wage earner for all products ot tha Woolen Woven 
GoOds, Includlng Woven Felts 1ndustry. 
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and (2) figures for other years derived by means of a continuous 
series which includes NICB actual hours for 1920-:36 and adjusted 
Census prevailing hours for 1919. 12 

The emplo;yment and man-hours indexes for the separate industries, 
which were constructed for on1J the odd-numbered years 1919-31, 

correspond to the respective production indexes. 13 First, pre
liminary series were prepared for the Census industries, which 
embrace establishments engaged primarily in the manufacture of 
woolen goods or worsted goods. The Census 0/ Kanu/actures pro
vided the necessary employment statistics. The 2 man-hours series 
were constructed from these employment statistics and figures 
for average actual weekly hours. The latter were obtained by the 
multiplication of actual weekly hours for the group by 11) the 
ratios of Census prevailing weekly hours for each industry to 
Census prevailing weekly hours for the group in 1919, 1921, 

1923. and 1929; (2) similar ratios for 1925 and 1927 obtained by 
straight-line interpolation; and (3) ratios for 1931 derived by 

straight-line interpolation between those for 1929 and others for 
1933 based on Census actual hours. These preliminary employment 
and man-hours series were then adjusted so as to correspond to 

the total production of woolen goods and· of worsted goods .13 

The redistribution was accomplished (see appended note) on the 
assumptions that the (Census) Woolen Goods and Worsted Goods 

industries: 
(1) Have the same value output per wage earuer and per man-hour 

for (a) woolen goods and for (b) worsted goods. 

(2) Together produce all woolen and worsted goods. 
(3) Produce on1J these 2 kinds of products. 

12rbe averale weeklT hours tor 1933 and 1935. respectlvelT. were computed 
tro. C."StlS of lIo""facttKes: 1933, .tlan-hour Statistlcs tor 32 Selected 
Industries' and CeMVS of lIo""focttKes: 1935, 'Kan-hour Statistics for 59 
Selected Industries.' The eaaple tor 1933 Included 84 percent of all wale 
earnera In the Iroup; the saaple for 1935, 91 percent. 
The .ICB series 18 not on IT continuous Since 1920 but closer than the BLB 
resular-surveT series to the coaputed Census tlsures tor 1933 and 1935: 

tear Census RICB BLB 
1933 39.4 39.5 41.3 
1935 38.0 38.7 38.S 

Census prevalllnl hours tor 1919 were adJusted by the averale ot the ratiOS 
ot IlCB actual to Census preval1lnl hours for 1921, 1923, and 1929. 
l~he tlnal labor series, however, are not exactlY comparable with the pro~ 
ducUon Indexes In scope tor (1) they Include sOl1e wage earners enlaged In 
the fabrication of secondary products (less than 2 percent ot the total value 
of tile output ot tile group) which do not noraally belong to el ther component 
Industry and (2) they exclude 80me wage earners produclnl woolen and worsted 
goOds outside the group (also leS8 than 2 percent ot the total by Value) 
In 1927, 1929, and 1931. (See ttn. 6.) 
10 atteapt W88 wade to extend the labor Indexes tor the 2 Industries beyond 
1931 becauss the prOduction lndexee were not avallsble after this Tear. 
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The validity of the first assumption cannot be tested; available 
evidence indicates that the others are tenable. 13 

H ••• •• • ~. M.'~ •• • f S •• , ••••••• Ea,a.,. •••••• M •• -~ •• ,. 
f., w •• a •• a ••••••• f., w., •••• a •••• 1' 

Le~ 1 .. employment or man-hours required for total production 
of woolen goods, 

Y .. employment or man-hours required for total production 
of worsted goods, 

L, value of woolen goods produced in the Woolen Goods 
industry, 

L,.. .. value of woolen goods produced in the Worsted Goods 
industry, 

L .. total value of woolen goods, 
R, value of worsted goods produced in the Woolen Goods 

industry, 
R,.. .. value of worsted goods made in the Worsted Goods industry, 
/I, total employment or man-hours worked in the Woolen Goods 

industry, 
/I,.. total employment or man-hours worked in the Worsted 

Goods industry, 
III, .. employment or man-hours consumed in production of woolen 

goods in the Woolen Goods industry, and 
III,.. employment or man-hours consumed in the production of 

woolen goods in the Worsted Goods industry. 

14In order to obtaln L,. L,... R,. and R,.. tor some years. It was necessary to 
dIstrIbute the values ot certaln products whIch were not rellorted In suttlclent 
detall. In 2 Instances slmllar woolen and worsted prOducts were reported 
separately tor the group but In comblnatlon tor each industry: (1) .Unlon 
or merlno woolen yarns' and 'unlon or merlno worsted yarns' tor 1921-27 and 
(2) 'wool-card rolls. batts, and battIng, tor sale' and 'tops and slubblng, 
tor sale' tor 1927 and 1929. In the t1rst Instance the value at each tYlle 
at yarn In the years 1921-27 was determIned tor each Census Industry through 
the use at the 1919 ratIo at the value ot each type to the total tor both 
tor the Woolen GOOds Industry; In the other Instance the ratIo tor'the Woolen 
Goods Industry In 1931 was used to etrect the separation. In other cases, 
In whlch the total value at a woolen or worsted product was reported only 
tor the group as a whole, the separatIon was accompllshed on the assumptlon 
that the proportIons at the total tor the 2' IndustrIes were the same In each 
year as In the years tor whIch the detalled statIstIcs were avallabU. ThiS 
method wa~ applied to the separatIon at .cotton-warp woolen sultlngs, dress 
goods, overcoatlngs, and cloaklngs. In 1927 (on the baBls ot the averages 
or the proportIons In 1919-26); 'cotton-warp worsted sultlngs, dress gOOds, 
overcoatlngs, and cloaklngs' In 1927 (on the basis ot the averages ot the 
proportIons In 1919-26); 'all-wool blankets' In 1921-27 (on the basls ot the 
1919 proportIons); 'domett tlannels and shlrtlngs' In 1921 (on the basls ot 
the 1919 proportIons); 'all-wool woolen yarns' In 1931 (on the basIs at the 
averages ot the proportions In 1927-29); and 'mohalr and sl.11ar yarns' In 
1927 and 1;31 (on the basiS ot the 1929 proportIons). 
In several other Instances no basIs was provlded tor the reallocatIon at 
value; although In some years the value at output In one Industry was In
Cluded In the statIstICS tor the other, In no year were the values tor the 
2 IndustrIes reported separatelY. For example, the value ot .'totto,!~arf 

lCollhllwti 
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The assumptions are: 
Ll Lr 

1. lal 
III IIr 

Ibl 
Rr Rl 

IIr - IIIr IIJ 1111 

2. lal L L J + Lr 

Ibl I IIIl + IIIr 

3· y III + IIr I 

Solving equations llal and Ilbl for 1111 and IIIr and using 2, 

we obtain: 

I 

f •• I. 70.- SUMMARY INDIIII 'DR THI VODLIN AND VORSTI. IDDDS INDUSTRY 
BROU': 1919-3& 

(1929 = 100) 

Produc_ 
tion Output Produc- Output 

Year (employ- Employment per wage t.ion Man-hours per man-
ment. earner (man-hour hour 

weights) welghts) 

1919 101.3 113.5 89.3 101.3 114.0 88.9 
1920 89.8 102.3 87.8 89.8 92.4 97.2 
1921 99.2 110.5 89.8 99.1 109.3 90.7 
1922 106.0 113.5 93.4 106.0 1 116.4 91.1 
1923 128.2 132.4 96.8 128.2 135.5 94.6 

1924 106.9 118.6 90.1 107.0 110.9 96.5 
1925 110.9 112.4 98.7 111.1 i06.8 104.0 
1926 103.6 101.9 101.7 103.7 99.3 104.4 
1927 104.7 105.0 99.7 104.7 102.1 102.5 
1928 99.3 100.6 98.7 99.3 96.3 103.1 

1929 100.0 100.0 100.0 100.0 100.0 100.0 
1930 73.6 81.5 90.3 73.6 73.1 100.7 
1931 80.8 81.3 99.4 80.7 73.3 110.1 
1932 67.0 67.9 98.7 66.9 57.5 116.3 

1933 86.5 86.6 99.9 86.4 73.'1 117.2 
1934 72.4 81.3 89.1 72.3 5'1.2 126.4 
1935 114.2 10'1.9 105.8 114.0 83.9 135.9 
1930 111.4 103.1 108.1 111.1 '18.8 141.0 

14 (CcmU"wd] 
blankets" reported for the Woolen Ooods industry for 1923, 1925, and 1927 
includes the vslue of such blankets made in the Worsted Ooods industry: the 
figures for 1919 and 1921, however, refer only to the output of the Woolen 
Ooods Indus trl. 
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T.U. 71. - SUMMARY INDEXES POR THI WOOLEN 100DI 'INDUSTRY: 
CINSUS YIARS 1119-11 

(1929·100) 

Year Product.1on Emplo,..ent. Man-hours 
Out.put. per -

Wage earner Man-hour 

1919 102.3 121.5 123.6 84.2 82.8 
1921 92.2 105.5 105.2 87.4 87.6 
1923 127.7 130.4 138.5 97.9 92.2 
1925 117.4 112.6 109.6 104.3 107.1 

1927 106.4 106.1 104.5 100.3 101.8 
1929 100.0 100.0 ' 100.0 100.0 100.0 
1931 72.2 74.1 66.7 97.4 108.2 

T •• I. 71.- SUMMARY INDIXII POR TNI WORITBD 100DI INDUSTRY: 
CINSUS YEARI 1111-31 

(1928· IDO) 

Year Prodllct.1on Emplo,..ent Man-hours 
Output per -

Wage earner Man-hour 

1919 100.5 107.9 107.2 93.1 93.8 
1921 104.2 113.9 112.2 91.5 92.9 
1923 128.5 133.7 133.4 96.1 96.3 
1925 106.8 112.3 104.9 95.1 101.8 

1927 103.5 104.3 100.4 99.2 103.1 
1929 100.0 100.0 100.0 100.0 100.0 
1931 87.0 86.3 77.9 100.8 111.7 



PRODUCTION 
EMPLOYMENT 

. AND PRODUCTIVITY 
IN 59 MANUFACTURING INDUSTRIES 

PART THREE: APPENDIXES 

miktlD 
WORK 
PAOG RAM 

'113m 
.' , 

WORKS PROGRESS ADMINISTRATION 

NATIONAL RESEARCH PROJECT 



WORKS PROGRESS ADMINISTRATION 

F. C. HARRINGTON 
Administrator 

CORRINGTON GILL 
Assistant ·Administrator 

NATIONAL RESEARCH PROJECT 

on 

Reemployment Opportunities and Recent Changes 
in Industrial Techniques 

DAVID WEINTRAUB 
Director 

Studies ot the Labor Supply. Productivity, and Production 

Harry Magdo!!, Statistician in Charge 



PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 
IN 59 MANUFACTURING INDUSTRIES, 

1919-36 

With an Appendix on the Electric Light anct Power 
and Telephones Industries 

by 

Harry Magdoff 
and 

Irving H. Siegel Milton B. Davis 

PART THREE: APPENDIXES 

WORD PROGRESS ADIlINISTRATION, NATIONAL RESEARCH PROJECT 

Report No. S-l, Part Three 

PhilGdel;hiG, PeftftsylvGftiG 

KGY 1939 



CON TEN T S 

Appendix Page 

NOTE ON PART THREE • • • • • • • • • • • • • xv 

A. BASIC TABLES FOR 59 MANUFACTURING INDUS~RIES • 1 

Explanatory notes ••• 
Tables 

1 
6 

B. ELECTRIC LIGHT AND POWER AND TELEPHONES INDUSTRIES 143 

Electric light and power • 143 

Production • • • • • • • 143 
Employment and man-hours 146 
Productivity 147 

Telephones • 153 

ProdUction 153 
Employment and man-hours 156 
Productivity • • 160 

CHAITS 

figure 

B-1. Summary indexes for the electric light and power 
industry: 1917 and 1920-37 • • • • • • • • 144 

B-2. Summary indexes for the telephones industry: 
1919-37 • • • • • • • • • • • 154 

TABLES 

Table 

1. AGRICULTURAL IMPLEMENTS 

A-l. Production of principal agricultural implements: 
1920 to 1931. • • • • • • • • • • • • .' • • •• 6 

A-2. Production of principal agricultural implements: 
1929 and 1933 • • • • • • • • • • • • • • • • . S 

A-3. Production of principal agricultural implements: 
1929. 1935. and 1936. • • • • • • • • • • • • 9 

A-4. Number of wage earners and average weekly hours 
in the agricultural implements industry: 
1920 to 1936. •• • • • • • • • • • • • • 10 

2. BEET SUGAR 

A-5. Beet slicing and Bugar production in the beet 
Bugar industry: 1918 to 1936 • 11 

A-6. Campaign, intercampaign, and fiscal-year man-hours 
in the beet sugar industry: 1919 to 1935 • •• 12 

v 



vi CONTENTS 

TABLES-Oo~t'~ved 

Table Page 

3. BOOTS AND SHOES 

A-7. Production of boots and shoes: 1919 to 1936. • 13 

A-B. Number of wage earne~s and average weekly hours 
in the boots and shoes industry: 1919 to 1936 14 

4-6. 3READ AND OTHER BAKERY PRODUCTS GROUP 

A-9. Production of principal bakery products: census 
years 1923 to 1935. • • • • • • • i5 

A-l0. Index of wheat-flour consumption in the bread and 
other bakery products group: 1923 to 1936. 16 

A-ll. Number of wage earners and averag~ weekly hours 
in the bread and other bakery products group: 
1923 to 1936. • • • • • • • • • • • • • • • .' 17 

7. CANE-SUGAR REFINING 

A-12. Production in the cane-sugar refining industry: 
1919 to 1936. • • • • • lB 

A-13. Number of wage earners, average weekly hours, 
wages, and average hourly earnings in the 
cane-sugar refining industry: 1919 to 1936 19 

B-l0. CANNING AND PRESERVtNG GROUP 

A-14. Production of principal canned and preserved 
fruits and vegetables: census years 1919 to 1935 20 

A-15. Production of selected canned fruits and 
vegetables: 1919 to 1936 • • • • • • • 21 

A-16. Production of principal canned and cured fish: 
census years 1919 to 1935 • 22 

A-17. Production of selected canned fish: 1921.to 1935 23 

A-lB. Number of wage earners and average weekly hours 
in the canning and preserving group: 
1919 to 1936. • • • • • • • 24 

11. CEMENT 

A-19. Production and shipments of hydraulic cements: 
1919 to 1936. . . . . . . . . . .' 25 

A_20. Number of wage earners and output per man-hour in 
the cement industry: 1919 to 1936. . . . . 26 

12. CHEMICALS 

A-21. Production of principal chemicals: census years 
1919 to 1935. • • • • • • • • • 27 

A-22. Production of selected chemicals: 1919 to 1936.. 29 



CONTENTS vii 

TABLES-Oontinuea 

Table Page 

A-23. Number of wage earners and average weekly hours 
in the chemicals industry: 1919 to 1936., • 30 

13. CLAY PRODUCTS IOTHER THAN POTTERY) 
AND NONCLAY REFRACTORIES' 

A-24. Production of principal clay products lother than 
pottery) and nonclay refractories: 1919 to 1936 31 

A-26. Number of wage earners, wages, and average hourly 
earnings in the clay products lother than 
pottery) and nonclay refractories industry: 
1919 to 1936. • • • • • • • • • 33 

14-16. COKE GROUP 

A-26. Production at beehive coke ovens: 1919 to 1936.. 34 

A~27. Production at byproduct coke ovens: 1919 to 1936 35 

A-2S. N~ber of wage earners and man-hours worked at 
beehive and byproduct coke ovens: 1919 to 1936 36 

17. CONFECTIONERY 

A-29. Production of confectionery: census years 
1925 to 1935. 

A-SO. Sales of candy: 1925 to 1936 

A-31. Interpolating series for confectionery production 

37 

3S 

index: 1925 to 1936. • • • • • • • • • 39 

A-32. Number of wage earners and average weekly hours 
in the confectionery industry: 1925 to 1936. 39 

lS. COTTON GOODS 

A-33. Production ot principal cotton goods: census 
years 1919 to 1935. • • • • • • 40 

A-34. Index of raw-cotton consumption: 1919 to 1936. 41 

A-35. Production of principal cotton goods, New Engla,nd 
States: census years 1919 to 1933. 42 

A-36. Production of principal cotton good's, cotton-
growing States: census years 1919 to 1933. 43 

A-37. Production of principal cotton goods, by regions: 
1933 and 1936 • • • • • • • • • • • • 44 

A-3S. Number of wage earners and man-hours in the 
cotton goods industry: 1919 to 1936. 45 

A-39. Number of wage earners and man-hours in the 
cotton goods industry, by regions: census 
years 1919 to 1935. • • • • • • • • • • • • 46 



viii CONTENTS 

TABLES-Conttnve4 

Table Page 

19. ELECTRIC LAMPS 

A-40. Production in the electric lamps industry: 
1920 to 1931. • . " •• • •••••• 

A-41. Number of wage earners in the electric lamps 
industry: 1920 to 1931 • • ••• 

A-42. Man-hours in the electric lamps industry: 
1920 to 1931. • • • ••• 

20. FERTILIZERS 

A-43. Production of principal fertilizers: census 
years 1919 to 1935. • • • 

A-44. Consumption of fertilizers: 1919 to 1936 

A-45. Number of wage earners and average weekly hours 

47 

49 

49 

49 

50 

in the fertilizers industry: 1919 to 1936. 51 

21. FLOUR AND OTHER GRAIN-MILL PRODUCTS 

A-46. Production of wheat flour and other principal 
grain-mill products: census years 1919 to 1935 52 

A-47. Wheat ground: 1919 to 1936 ••••••• 

A-49. Number of wage earners and average weekly hours 
in the flour and other grain-mill products 

53 

industry: 1919 ,to 1936 • • • • • • • • • • • 54 

22. FURNITURE 

A-49. Value of furniture and wholesale-price index: 
1919 to 1936. • • • • • • • • • • • • • 55 

A-50. Number of wage earners and average weekly hours 
in the furniture industry: 191~to 1936. 56 

23-27. GLASS GROUP 

A-51. Production of window and obscured glass: 
1919 to 1936. •• • • • • • • ,57 

A-52. Production of plate and wire glass: 1919 to 1936 59 

A-53. Production of glass containers: census years 
1919 to 1935 •• ' ••••••• 

A-54. Production of glass containers: 1926 to 1936 

A-55. Production of principal kinds of pressed and blown 

59 

60 

g~ass: census years 1919 and 1925 to 1935. •• 60 

A-56. Weights used in construction of N.R.P. production 
index for the glass group • • 61 

A-57. Average number of wage earners in the glass group 
and component industries: 1919 to 1936 • 62 



CONTENTS ix 

TABLBS-Cofttiftve4 

Table Page 

A-58. Average weekly hours in the glass group: 
1919 to 1936. • • • • • 63 

28. ICE CREAM 

A-59. Production of ice cream aDd related products: 
1919 to 1936. • 64 

A-60. Number of wage earners and average weekly hours 
in the ice cream industry: 1919 to 1936. 65 

29-31. IRON AND STEEL GROUP 

A-61. Production of principal iron and steel products: 
1919 to 1936. • • • • • • • • • • • • . 66 

A-62. Number of wage earners and average weekly hours 
in the iron and steel group: 1919 to 1936. • 68 

32-36: KNIT GOODS GROUP 

A-63. Production of hosiery: by material and style, 
census years 1919 to 1925, and by material, 
1925 and 1927 • • • • • • • • • • 69 

A-64. Production of hosiery: census years 1927 to 1935 70 

A-65. 

A-66. 

Production of underwear: 
1919 to 1935. • • • • • 

Production of outerwear: 
1919 to 1935. • • • • • 

census years 

census years 

A-67. Production of knit cloth: census years 
1919 to 1935. • 

A-68. Average number of wage earne~s in knit goods 
group and component industries and average hours 

71 

72 

73 

worked per week in the group: 1919 to 1936 •• 74 

37-42. LEATHER GROUP 

A-69. Production in the sole and harness leather 
industry: 1919 to 1935 • • • • • • 75 

A-70. Production in the side and upholstery leather 
industry: 1919 to 1935 • • • • • • 76 

A-71. Production in the calfskin and kid leather 
industries: 1919 to 1935 • • • • • • • 77 

A-72. Production in the sheep aDd miscellaneous leather 
industry: 1919 to 1935 • 78 

A-73. Interpolating series for production in leather 
group and component industries: 1919 to 1921 
and 1931 to 1936. • • • • • • • • • • •. 79 



x CONTENTS 

TABLES-Conttnve~ 

Table Page 

A-74. Number of wage earner~ and average weekly hours 
in the leather group: 1919 to 1936 • 80 

A-75. Number of wage earners and man-hours in the 
component industries of the leather group: 
1919'to 1936. • • . • • • • • • • • • 81 

A-76. Average annual hours per wage earner in the 
component industries of the leather group: 
1919 to 1936. • •• • • • • • • 82 

43-45. LUMBER AND TIMBER PRODUCTS GROUP 

A-77. Production in sawmills: 1919 to 1936 •• 

A-78. 

A-79. 

Production of lumber, by regions: 

Production of saw-plane mills: 
1925 to 1935 •• 

1919 to 1936. 

census years 

A-80. Average number of wage earners in the lumber and 
timber products group and component industries: 

83 

84 

85 

1919 to 1936. • • • • • • 86 

A-81. Man-hours in the lumber and timber products group 
and cO,mponent industries: 1919 to 1936 • 87 

A-B2. Wages and average hourly earnings in the lumber 
and timber products group: 1930 to 1936. • • BB 

46. MANUFACTURED GAS 

A-B3. Production and distribution of manufactured gas: 
1919 to 1935. • • • • • • • • • • • • • B9 

A-B4. Number of wage earners and average weekly hours 
in the manufactured gas industry: census years 
1919 to 1935. • • • • • • • • • • • • • • • •• 90 

47. MANUFACTURED ICE 

A-B5. Production and sales of ice: 1919 to 1935. • • 91 

A-B6. Number of wage earners and average weekly hours 
in the manufactured ice industry: census years 
1919 to 1935. • • • • • • • • • • • • • • • •• 92 

A-B7. 

4B. MOTOR VEHICLES 

Production of motor vehicles and chassis: 
1919 to 1936. • • • • • • • • • • • • • 

A-B8. Adjustment factors for production of motor-vehicle 

93 

replacement parts: 1919 to 1936. • • • • • •• 94 

A-B9. Number of wage earners and average weekly hours in 
the motor vehicles industry: '1919 to 1936. •• 95 



Table 

CONTENTS 

49. NEWSPAPER AND PERIODICAL PRINTING 
AND PUBLISHING 

A-90. Consumption ot newsprint: 1919 to 1936 • 

A-91. Number ot wage earners and average weekly hours 
in the newspaper and periodical printing and 

xi 

96 

publishing industry: 1919 to 1936. • 97 

50-53. NONFERROUS METALS GROUP 

A-92. Principal products of primary smelters and 
refineries: 1919 to 1936 • • • • • 98 

A-93. Value added per unit of the principal products of 
primary smelters and refineries in 1929 • • 100 

A-94. Principal products of secondary smelters and 
refineries: census years 1927 to 1935. • • 101 

A-95. Value of products and index of unit values for 
secondary smelters and refineries: census 
years 1919 to 1927. • • • • • • • • • • • •• 102 

A-96. Principal products of alloyers,' rolling mills, 
and foundries: census years 1919 to 1935 • • 103 

A-~7. Number of wage earners in the nonferrous metals 
group and component industries: 1919 to 1936. 105 

A-98. Man-hours in the nonferrous metals group and 
component industries: 1919 to 1936 106 

54. PAINTS AND VARNISHES 

A-99. Production of principal paints and varnishes: 
census years 1919 to 1935 • • • 107 

A-100. Production of 3 classes of paints and varnishes: 
1920 to 1927. • • • • • •• •• • • • • •• 108 

A-101. Sales of paints and varnishes and wholesale-price 
index: 1927 to 1936. • • • i09 

A-102. Number of wage earners and average weekly hours 
in the paints and varnishes industry: 
1919 to 1936. • • • • • • • • 110 

ti5-57. PAPER AND PULP GROUP 

A-103. Production of principal kinds of paper: census 
years 1919 to 1935. • • • • • • 111 

A-104. Index of total paper production: 1919 to 1936.. 112 

A-lOti. Production of wood pulp (including screenings): 
1919 to 1936. • • • • • • • • • • • • • • • • 113 



xii CONTENTS 

TABLES-Continued 

Table Page 

A-l06. Number of wage earners and man-hours in ,the paper 
and pulp industries: 1919 to 1936. • • • •• 114 

A-l07. Average weekly hours, average hourly earnings, 
and wages in the paper and pulp industries: 
1919 to 1936. • • • • • • • • • • • • • • •• 115 

5S. PETROLEUM REFINING 

A-lOS. Crude petroleum refined: 1919 to 1936. 116 

A-l09. Number of wage earners and average weekly hours in 
the petroleum refining industry: 1919 to 1936 117 

59. PLANING-MILL PRODUCTS 

A-ll0. Production in the planing-mill products industry: 
census years 1925 to 1935 • • • • • • • • • •• 116 

A-lll. Value of planing-m~ll products and wholesale-price 
index: census years 1919 to 1935 • • • 116 

A-112. Number of wage earners and average weekly hours 
in the planing-mill products industry: 
1919 to 1936.. •• • • • • • • • • 119 

A-113. 

60. RAYON 

Production in the rayon industry: 
1'923 tp 1935 •• 

census years 
120 

A-114. Auxiliary production series for the rayon 
industry: 1919 to 1937 • 12~ 

A-115. Number of wage earners and average weekly hours 
in the rayon industry: 1923 to 1937. • • • •• 122 

61-63. RUBBER PRODUCTS GROUP 

A-116. Production of rubber tires and inner tubes: 
1921 to 1936. • • • • • • • • • • • • • • 123 

A-117. Production of principal rubber' goods other than 
tires and inner tubes: 1921 to 1935. • • • •• 124 

A-116. Number of wage earners in rubber products group 
and component industries: 1921 to 1936 125 

A-119. Man-hours in the rubber products industries: 
1921 to 1936. • • • • • • • • • • • • • • • 126 

64. SILK AND RAYON GOODS 

A-120. Production of principal silk and rayon broad 
goods: census years 1919 to 1929 • • • • • 127 

A-121. Production of principal silk and rayon broad 
goods: census years 1929 to 1935 • • • • • 126 



CONTENTS xiii 

Table 

A-122. Raw-silk consumption in the silk and rayon lIoods 
industry: 1919 to 1936 • • • • • • • • • • • 129 

A-123. Number of walle earners and averalle weekly hours 
in the silk and rayon lIoods industry: 
1919 to 1936. • • • • • •.• • • • • • • 130 

65. SLAUGHTERING AND MEAT PACKING 

A-124. Production in the slaullhterinll and meat packinll 
industry: 1919 to 1936 • • • • • • • • 131 

A-125. Number of wage earners and averalle weekly hours 
in the slaughtering and meat packinll illdustry: 
1919 to 1936. • • • • • • • • • • • • •• 133 

66-69. TOBACCO PRODUCTS GROUP 

A-126. Production of principal tobacco products: 
1919 to 1936. • • • • • 134 

A-127. Number of wage earners in the tobacco products 
IIroupand component industries: 1919 to 1936. 135 

A-128. Average weekly hours worked in the tobacco 
products industries: 1919 to 1936. • • • 136 

A-129. Weekly man-hours in cigarettes and chewinll and 
s~okinll tobacco and snuff industries: 
1919 to 1936. • • • • • • • • 137 

70-72. WOOLEN AND WORSTED GOODS GROUP 

A-130. Production of woolen and worsted goods in the 
woolen and worsted lIoods group: census years 
1919 to 1927. • • • • • • • • • • • • • 138 

A-131. Production of woolen and worsted goods in all 
industries: census years 1927 to 1931. 139 

A-132. Production of woolen and worsted goods in all 
industries: 1931 and 1933. • • • • • • 140 

A-133. Production of woolen and worsted goods in all 
industries: 1933 and 1935. • • • • • • 141 

A-134. Index of machinery activity in the production 
of wool: 1919 to 1936. • • • • • • • • • 141 

A-135. Number of wage earners and weekly man-hours for 
the woolen and worsted lIoods industries: 
1919 to 1936. • • • • • • • • • • • 142 

ELECTRIC LIGHT AND POWER 

8-1. Summary indexes for the electric light and power 
industry, all employees: 1917 and 1920-37. •• 149 



xiv CONTENTS 

TABLES-Continuea 

Table Page 

B-2. Summary indexes for the electric light and power 
industry, wage earners: 19r7 and 1920-37 • •• 150 

B-3. Current distributed to ultimate consumers by the 
electric l~ght and power industry: 1917 to 1937 151 

B-4. Number of wage earners and all employees and 
average weekly hours in the electric light and 
power industry: 1917 to 1937 • • • • • • • •• 152 

TELEPHONES 

B-5·. Summary indexes for the telephones industry 
(Bell System), all employees: 1919-37 •• 

B-6. Summary indexes for the telephones industry 
(Bell System), operators: 1919-37 •• 

B-7. Number of originating exchange and. toll calls in 
N.R.P. sample of .the telephones industry: 

161 

162 

1917 to 1937. • • • • • • • • • • • 163 

B-8. Employment in N.R.P. sample of the telephones 
industry: 1918 to 1937 • • • • • • • • • • 163 



PART THREE: APPENDIXES 

This volume comprises the third and final part of Production, 

6111fJloYllled, and Productivity in 59 Xanu/acturine Industries, 

1919-36. It consists of Appendix A, "Basic Tables for S9 Manufac
turing Industries" and Appendix B, "Electric Light and Power and 
Telephones." The former is a compendium of the statistics nec
essary for the derivat ion of the NRP indexes of production, 
emPloyment, man-hours, and productivity described and presented in 
Part Two. The latter includes indexes of production, employment, 
man-hours, and productivity for two nonmanufacturing industries 
IElectric Light and Power and Telephones), a description of the 
methods of constructing these indexes, and statistical tables 
similar to' those presented for the manufacturing industries in 
appendix A. 

xv 



xiv CONTENTS 

TABLES-Continuea 

Table Palle 

B-2. Summary indexes for the electric light and power 
industry, wage earners: 191:7 and 1920-37 • •• 150 

B-3. Current distributed t-o ultimate consumers by the 
electric l~ght and power industry: 1917 to 1937 151 

B-4. Number of wage earners and all employees and 
average weekly hours in the electric light and 
power industry: 1917 to 1937 • • • • . • • •• 152 

TELEPHONES 

B-5~ Summary indexes for the telephones industry 
(Bell System), all employees: 1919-37.. 161 

B-6. Summary indexes for the telephones industry 
(Bell System), operators: 1919-37.. 162 

B-7. Number of originating exchange and. toll calls in 
N.R.P. sample of .the telephones industry: 
1917 to 1937. • • • • • • • • • • • 163 

B-8. Employment in N.R.P. sample of the telephones 
industry: 1919 to 1937 • • • • • • • • • • 163 



PART THREE: APPENDIXES 

This volume comprises the third and final part of Production. 

E.~loy.ene. lind Productivity in 59 Kllnujllcturine Industries. 

1919-36. It consists of Appendix A, "Basic Tables for S9 Manufac
turing Industries" and Appendix B, "Electric Light and Power and 
Telephones." The former is a compendium of the statistics nec
essary for the deri vat ion of the NRP indexes of production, 
emPloyment, man-hours, and productivity described and presented in 
Part Two. The latter includes indexes of production, employment, 
man-hours, and productivity for two nonmanufacturing industries 
IElectric Light and Power and Telepbones), a description of the 
methods of constructing tbese indexes, and statistical tables 
similar to· those presented for the manufacturing industries in 
appendix A. 

xv 



APPENDIX A 

BASIC TABLES FOR 59 MANUFACTURING INDUSTRIES 

EXPLANATORY NOTIS 

Tbis appendix comprises tbe more or less final series used in 
tbe derivation of tbe NRP indexes of production, employment, 
man-bours, and productivity for S9 manufacturing industries·. 
Tbese series incorporate most of tbe adjustments and «;stimates 
required for tbe achievement of continuity and comparability. 
The description of methods in Part Two of the report will be 
found helpful in using this appendix. 

Many of tbe terms employed here have already been defined in 
Part One, chapters I and II. The order of the industries and 
groups is the same as in Part One, chapter II, table IV, and in 
Part Two. The tables are numbered consecutively. Tbose for each 
industry.orgroup app~artogetber, usually in thefollowing order: 
Production - basic series, production - auxiliary series,l em
ployment, average weekly hours,2 and man-hours. 3 

In many tables the figures were rounded off so that fewer places 
are shown than were used in the computation of the NRP indexes. 
This was done not only to conserve space but also to avoid the 
implication that certain estimates are correct to the very last 
digit used incomputations (e. g., employment estimates interpo
lated for tbe even-numbered years, or man-hours for all years). 
If a group employment figure for any year is sbown as reported, 
it is not necessarily the sum of those for tbe component indus
tries, which may have been estimated and, hence, rounded off. 
If a group employment or man-hours figure was derived by tbe 
summation of those for the cQmponent industries, it was rounded 
off if any of the latter had been rounded off. 

The procedure as described in the footnotes to the tables may 
sometimes vary in minor details from the descript ion in Part Two. 

lAlso called 'Interpolating' aerlea or. 1t they reter to Individual products, 
aerlla tor 'selected products.' 
2wbea tbe aerlea represeata oaly actual bours, tne word 'worked' appears la 
the columa bead lag. Tbla word Is ollitted, however. 1t tbe serlea lacludes 
aa, unadJusted prevalling bours. 
3l1aa-bOUra are seaerall, OIlltted whea botb eliploJlllent and average weekly 
bours are presented. Berlea tor wages and hourly earnings are also shown 
It used la Sbe derivation ot maa-bours. 

1 



2 PRODUCTION I EMPLOYMENT, AND PRODUCTIVITY 

The difference results from an endeavor (1) to reduce the number 
of tables in this appendix necessary for reproducing the NRP 
indexes and (2) to present absolute figures where relatives were 
actually used if the former were considered to be of additional 
interest per se. In any case, the alternative procedures are 

equivalent to those described in Part Two. 

The presentation was simplified through the use of abbreviated 
footnote references or their omission altogether when common to 

. many industries. Thus when different volumes of a series extending 
over several years are referred to in the same footnote, every 
one but the first is designated "ibid.: (year)", or simply by 
year. The entry "n. a." signifies that satisfactory data were 
not available, while a dash 1-) indicates either that no figure 
was required or that none could be computed because of a def iciency 
in one or more underlying series also shown in this appendix. 
Reports on field surveys made by the National Research Project 
in cooperation with the National Bureau of Economic Research or 
the Bureau of Labor Statistics are sometimes referred to simply 
as "NRP-NBER" or "NRP-BLS" studies. 

Since theCensus of Nanufactures IU. S. Dept. Com. , Bur. Census) 
provides most of the production (quantity) statistics, it is to 
be understood as the source when none is cited. Furthermore, 
the specific volume from which the statistics were obtained is 
seldom indicated by date since they are usually available in 
others also. The most recent Census figures were used where re
visions had been made. Volumes published as part of decennial 
censuses and those embodying the results of the regular biennial 
canvass are not distinguished from each other in the footnotes.' 
The adjective "Census" is used to designate statistics derived 
from the Census of Nanufactures. A "census year" is an odd
numbered year for which a canvass was made by the Bureau of the 
Census, and an "intercensa1 year" is an even-numbered year. The 
Census of Nanufachres is also the source of value statistics 
for which no source is cited; these were employed principally 
in the computation of unit values for use as fixed weights (in 
absolute or relative form) or in the derivation of unit-value
added weights. 

One of the procedures not indicated in the footnotes is the 
adj ustment of incomplete Census production statistics for the 

'ThUS, Census of Ka'IIUfactures: 1919 refers to volUll\e X or the Fourteenth 
Decennlal Census. 
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following 18 industries in 1933 (described in Part One, chapter II, 
"Census Production Series"I:5 

1. Agricultural Implements 
5. Biscuit and Crackers 
8. Bakery Products Other Than Biscuit and Crackers 

12. Chellicals 
20. Fertilizers 
21. Flour and Other Grain-Mill Products 
25. Plate Glass 
28. Glass Containers 
27. Pressed and Blown Ware 
38. Sole and Harness Leather 
39. Side and Upholstery Leather 
40. Calfskin 
41. Kid Leather 
42. Sheep and Miscellaneous Leather 
48. Manufactured Gas 
54. Paints and Varnishes 
83. Other Rubber Goods 
85. Slaughtering and Meat Packing 

Similar adjustments of incomplete quantity statistics for years 
other tkan 1933 are always indicated. 

The fact that the 1929 Census "production" statistics for at 
least the following 19 industries refer to sales (more strictly 
shipments or deliveries I is also not noted: 8 

5. Biscuit and Crackers 
8. Bakery Products Other Than Biscuit and Crackers 
7. Cane-Sugar Refining 
9. Canned and Preserved Fruits and Vegetables 

10. Canned and Cured Fish 
17. Confectionery 
21. Flour and Other Grain-Mill Products 
22. Furniture 
24. Window Glass 
25. Plate Glass 
28. Glass Containers 
27. Pressed and Blown Ware 
28. Ice Cream 
47. MaDyfactured Ice 
48. Motor Vehicles 
54. Paints and Varnishes 
80. Rayon 
e2. Rubber Tires and Inner Tubes 
83. Other Rubber Goods 

5The adlust.ent could not be aade tor a nineteenth Industr)'. Confectioner), 
(No. 17). since sufficient data were not available. 
When unl t values for 1933 were requl red. the), were computed from the un
adJusted quantity and value statlBtlcs. 
80nly the 1929 value figure was used tor FUrniture (No. 22). 



4 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

In addition to production statistics, theCensus of Jlanufactures 

provided most of the employment and pay-rolls data (wages' for 
the odd-numbered years. In the absence of a specific citation, 
it is to be understood as the source of the wage-earner figures 
for these years. When the year and page of a particular volume 
are cited, the data are available in no other. The Census em
ployment and pay-rolls series were usually completed, if neces
sary, by means of the Bureau of Labor Statistics indexes published 
in Revised Indexes of Factory Employment and Pay Rolls: 1919 

to 1933 !Bull. No. 610', Revised Indues of Factory Employment 

and Pay Rolls (mimeographed release, November 1936', and various 
issues of the Nonihly Labor Review. No mention is made of this 
fact in the footnotes. Furthermore, since BLS indexes conform 
to Census trend,7 they were often used as the NRP series for 
all years; this, too, is not indicated in the footnotes. B When 
employment figures were obtained from special BLS studies (usu
ally in the Wages and Hours Series', the specific bulletins are 
always named. 

In addition toBLS series, National Industrial Conference Board 
sta~istics ·were sometimes used in conjunction with Census em
ployment and pay-rolls data. These statistics, which are iden
tified merely as "NICB", were almost invariably obtained from 
'iafes, Hours, and Employment in the United States: 1914-1936 

(New York: 1936'. 

The figures for average weekly hours and average hourly earn
ings used in the derivation of most of the NRP man-hours indexes 
a.re based principally on BLS and NICB series. These are identified 
simply as "BLS" and "NICB" hours or earnin2's. Most of the· BLS 
hours and earnings were supplied to NRP in an unpUblished report. 9 

The BLS hours for 1932 and subsequent years are sometimes re
ferred to as "regular BLS" hours to distinguish them from those 

7 All the BLS serles, whlch contorm to the Census levels tor 1919-33, were 
e.d3usted by NRP tor 1934-36 to the Census level at 1935. Thls ad3ustment 
Is also not noted In the tables. Recently. atter most at the NRP Indexes 
had been constructed, BLS made Its ad3ustment to the 1935 level. Slnce the 
d1tterences were usually very small, the ad3usted BLS Ugures tor these years 
were not substltuted tor those computed by NRP. (See Part One, chapter II, 
-Census Employment Serles and Thelr Completlon, - tor a descrlptlon at the 
BLB serles.) 
BIn order to convert the BLB relatlves to absolute tigures, they were tlrst 
shHted tram the base 1923-25 to the base 1929 and then mult1pl1ed by the 
1929 Census tigures. 
9The BLS average weekly hours tor January-october 1932 tor Bread and Other 
Bakery products (No.4), Cannlng and PreservIng (NO. e), and Furn1 ture (No. 22) 
were der1ved tram transcr1ptions made by NRA: the hours tor 1937 tor Rayon 
(NO. eo) were obta1ned tram the NontAly Labor Reu(ew. 
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obtained from BLS bulletins. These BLS bulletins are always 
identified by name or number or both. 

Unless otherwise indicated, the NICB hours and earnings were 
derived from ~ates. Hours. And E_ployaent in the United States: 
1914-1936 and various issues of the Conference Board SenJice 
Letter. Whether or not noted in the tables, the NICB annual 
employment, pay-rolls, hours, andearnings figures for 1920 refer 
to but '1 months (June-December), and those for 1922 to but 6 
months (January-June). 

The prevailing weekly hours for 1919, 1921, 1923, and .1929, 

which are usually referred to as "Census prevailing hours" or 
simply "prevailing hours", were derived fran frequency distri
butions shown in the Census of Kanufactures for these years. 



!abl. ~1 .. PRODUCrIOIi OF PRIICIPAL AClRICULTURAL IIIPLBllEllTS. 1920 TO 19l5l. 

Produot lIeigbt& 1920b 1921 1922 1928 192'" 1925 1928 1927 1928 1929 1980 1931 

Pl..... 0D4 U.t .... 
lIo1clboU'd pl ..... 

Rorl. 
lIalkiDg 

l-hon_ 5.87 870.979 182.5408 !Ie.298 217.8840 201 .... 22 227.218 227.156 202.3"'9 208.809 2402.188 188.212 75.581 
I-hor •• UId. larger 12.93 348.331 179.878 190.708 285.083 219.579 182.308 211.940 183.638 183.438 204.5405 172.790 5'.78'" 

SullQo' 
1-bott ... 62.86 61.911 28.741 8.814 26.528 20.901 17.331 26.481 2 .... 248 16.379 22.817 14.274 3.806 
2-11ott ... 0D4 larger 94.28 61.038 19.165 7.816 83.419 22.172 29.482 65.785 34.009 29.833 8S.S"'9 17.191 1.5290 

!notor 
2-bottam. 84.10 87.059 9.848 "'1.580 55.479 32.12'" "'8.988 72.804 53.366 &6.558 81.898 68,408 17.813 
I-bottca 105.70 44,609 9.821 2.503 .... 704 1.950 3.749 11.956 14.419 28.778 38.108 22.268 .... 885 

Liot .... (m1dcll. buoto ... ). bo ... e. 1-bott .. 24.49 35.551 20.607 7.082 34.578 31 .... 13 80.636 39.878 23.779 26.869 87.255 36.082 6.859 

HarrOW'll, 1"011erl. pulverilerl. 0D4 otalk 
outter. 

Barrow leotiOllll 
8pU:e-tootb 6.80 189.529 175.777 98.640 194.570 180.573 178.951 315.8f04 242.469 283.612 339.192 275.677 102.838 
SpriDg-tootb 11 ....... 92.801 82.527 67.248 120.482 87.880 109.484 117.757 117 .... S ... 183.029 126.308 104.159 ..... 018 

Diok barron 
Bone 42.77 16 .... 688 80.403 45.457 91.224 67.618 66.628 96.525 76.864 80.490 81.402 81.795 20.094 
Traator 91.04 :r:~::, 38.118 24.492 35.415 28.081 29.086 45.439 45.816 53.887 57,44:7 51.969 26.759 

8011 pu.l .... r:l •• r. aDd p&akar. 48.72 7,283 2.940 11.873 9.048 6.757 19.33.9 22.813 18.499 18.831 19.205 5.892 

Plonthg 0D4 tertiliziDg maobhery 
COrD planter., hor •• " 2-ror 55.78 69.627 35.765 12.917 41.324 87.907 41.173 63.272 42.533 "'5.033 66.893 63.247 27.713 
ComblDatlon 001"11. ad cotta platera 

1-...... 20.39 90.732 33.142 9.595 34.791 50.919 52.140 65.236 39.836 41.702 60.993 79.195 10;952 
2-.... 70.48 2,8601 1.869 8.801 8.953 6,830 10.787 9,Ol3 4,893 .... 013 12.966 18.243 ....... 81 

C_hell lietero 0D4 drill. 88.2'" 8.939 12.408 6.920 ....483 17.308 20.203 22.908 9.231 5.289 7.004 15.323 2.031 
GJ'&h drUb 

Bor •• 130.60 100.837 41.108 18.741 29.425 15.288 31.777 46.041 52.508 83.087 51.113 84.133 8.893 
traotor 17 .... 10 8.f008 1.485 885 1.147 291 805 2.072 8.123 10.347 19.295 12.663 2.487 

PertlU.&8I" distributor." horae or traotoZ' 7.7e 48.540 19.553 14.8405 38.398 50.730 88.058 84.407 53.427 83.154 92.741 77.917 21.096 
llaDure apreadera 117.86 103.036 44.146 24:,023 36.548 35.842 53.839 67.322 67.722 62.559 81.000 "'7.722 19.707 
Potato plantera. horle 67.14 8.471 8.'56 6.818 5.760 .... 068 3.539 6.340 6.357 12._ 8.540 .... 29 ... 4.130 

Cult1ft.torl I0Il4 weedera 
Cultlft.torl. hora.-ctrum. ezoept 4111£ 

l-boroe 4.83 116.312 86.3'9 58.819 154.788 129.372 155.539 136.154 132.244- 159.173 202.755 156.13'" 57.999 
1-...... 

lIalkiDg 32.26 67.379 82.987 20.851 54.142 71.904 51.975 68.121 34.MB 37.401 61.894 '1.385 8.822 
RidiDg 38.78 121.637 104.832 57.699 137.368 118.038 122.292 147.224 86.691 91.978 115.254 98.443 40,602 

2-...... 82.32 74.827 23.502 11.283 27.8404 48.921 50.471 6'.723 41.037 37.587 54.505 ....... 659 10 .... 05 



--l1li-..., 
1'01:""-4111l1li .aohlaM (.l_"r t)'p.) 80.08 11,718 ',707 11,888 10,099 7,138 ',8M 7,038 12,lS1 18,'21 
Gn.la blad ... 181.N 138,118 18,11' 18,ISI 82,7" 88,7S~ .2,601 78,1&8 71,091 17,098 
_la .. (~ .. t..thro.hon) 1,111.61 1,821 8,027 1,8" ',012 1,828 1,131 11,780 18,107 11,1" 

~_la..., ......... 66.79 1S8,188 108,828 80,4H 130,37' 128,_ 112,298 111,2&9 110,_ 121,938 __ ,~(4_) 
30.88 84,496 16,228 10,019 ta,$92 62,478 81,060 '2,209 61,068 ",198 

Wdoro 79.81 al,lS? 21,"7 16,891 83,UO 13,"4 11,7" 18,781 16,102 14,896 
-oo (_p) 18.87 22,"4 16."'" 8,091 18,011 13,8" 11,092 11,270 12,281 17,181 _or. M.14 10,128 8,818 1,851 1,861 ',8tl 1,718 ',006 1,M2 &,808 

-.moo rar ._l1li orop. tor _01; or 
tor ••• 

G_ ..... oh ... (.tool) 
Width of rear-

M lDoh .. 01' lIIl4U' 881.as 7,280 8,288 2,812 8,111 8.'81 10,08 11,127 12,888 1&,909 ., lnoh.. 01" D"I"'" 1,211.'6 1,112 1,367 887 1,8'71 1,668 1,881 2,706 1,803 1,931 
"'Uac. outtor. (.Uo till ... ) 210.16 11,006 11,251 16,483 12.M8 10,682 8,771 8,(lS7 8,2'" 1,811 
Col'll ahe11In. power, OTl1Dder 168.99 860 1,100 127 1,'68 1,949 1,113 1,807 1,488 1,998 
a.,. pre..... -Sill' tl8,20 &,2" .,914 1,981 1,010 1,814 1,'''' 1,849 2,041 1,951 ,.ed. CrtmtlN &ad. INlher., pan!" 58.08 81,877 15,sa8 U,672 63,007 18,'82 11,281 U,221 80,741 ",301 
Orala 0100II0'" 0IIII ,nd .... (tor .... 11 

,_elF) 55." 19,188 1,882 4,M2 7,148 8,899 11,129 18,880 16,21' 10,120 

Aumt ftl"o (4011 .... ) la 1828. 

bat I. toll., ad. L. V. Church, KaDutaoture ud S .. l. or Farm BgulJ)!eJ!t 111 1920 (u~ S. Dept. Acr., Dept. Clraular Ho. 212. Apr. 1922). 

t lDo1u4 •• __ .-peo1t1e4 but ..... 11 llUIIlber of ria. b:ln4.r.. In 1821 the n.lue of rioe b1ncJ.era oomprt.ed about 2 pend of th. ftluo ot ,raill ad 
rio. biDd.n ...,11184. 

'IDolll4 •• data tor toM ... ... tt ..... 

t,toO ',881 l::::t '6,089 ",1" 
18,867 1',tOt 1,1107 

121,180 117,101 ",Ill 
68,lM 46,81' n,788 
14,820 18,222 10,061 
18,211 17,161 ',U8 
8,271 a,o" 1,18' 

12,180 7,6T1 I,Z31 
1,378 822 &57 
8,086 8,748 1,168 
1,162 1,461 1,062 
2,172 I,Os8 1,111 

51,108 25,892 17,12' 

11,836 9,126 1,862 



8 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

!ab1e .&.-2.- PRODUCTION OF PRINCIPAL AGRICULTURAL IIIPLEIIEIITS. 1929 AND 1933 

Produot Weighta 1929 1933 

Pl""" and listers 
lIoldboard pl.,... 

Horae 
Walking 

l-horas 5.81 242,186 63,019 
I-horae and larger 12.93 204,545 54,501 

Su1q 
1-bottom 52.36 22,811 2,311 
2-bottom 94.28 33,649 2,111 

Tractor 
1- and 2-bottom 61.90 66.813 4,821 
3-bottom and larger 123.66 56,084 1,201 

Disk plows, traotor 129.69 16,391 1,048 
1~ disk tillers 196,41 22,992 434 
Listers (middle busters). traotor 140.12 2,968 184 

Harrows. rollers, pulverizers, and stalk cutters 
Harrows 

1-horse (spike- and spring-tooth) 5.24 30.885 10.961 
Harrow seotions 

Spike tooth 6,80 339,192 40,043 
Spring t~oth 11.44 126,308 31,311 

Disk harrows 
Horae 42.77 81,402 8,952 
Traotor 91.04 57,447 3,477 

stalk cutters 31.57 11,696 441 

Planting and fertilizing maoM.nery 
Corn planters. horae 

1-row 11.29 is,385 5,082 
2-row 55,18 55,393 4,632 

Combination oom. and ootton planters 
I-row 20.39 80,993 6,052 
2-row 10.48 12,966 491 

Combined listers and drills 86.24 7,004 1,525 
Grain drills 

Horas 130.60 51,113 3,748 
Traotor 114.11 19,295 432 

Fertilizsr distributor., horae 01" traotor 7.76 92.141 8.844 
Lime spreaders 18,20 12,265 524 
Manure spreaders 117,87 61,000 6.U5 

CUltivators and weeders 
CUl tivatora 

Boras-drawn, exoept disk -
I-horse 4.83 
I-row 

202.155 56,144 ... 
Walking 32.25 51,694 6.055 
Riding 36.78 115,254 16,325 

2-row 82.n 54.505 2,209 
Traotor-drmm 83.81 34,634 3,906 

Weeders 17.79 25,221 4,109 

Harvesting maohinery 
Combines (harvester-threshers) 1,311.42 36,957 354 
Potato-digging maohines (el avator type) 80,08 9,400 1.643 

l!~ing maohinery 
_erl 55.79 126.360 31.491 
Rskes. 8u1q (dump) 30,69 58.134 5.164 
Loaders 79.91 24,920 953 

lIaohines for preparing orops tor marlcet or tor u .. 
Grein threehers 894.38 13,813 38~ 
&1sUage outters (lila tillers) 210.15 8,065 1,536 
CDI'D ,hallers 

Rand 10.28 34,928 9,910 
Power 222.68 5,450 490 

"'unit value (dollars) in 1929. 

bFor a part 01' the produotion, ollly value was indioated. The "number reported" was. there
tore, adjusted by the ratio at value at total produotion to value 01' "number reported." 



BASIC TABLES: AGRICULTURAL IMPLEMENTS 

1'abl. W.- PRIlDUC1'IOII at PRIRCIPAL AGRlCUL1'1llIAL IIIPLDIEIITSt 
1929. 1935. AlII) 1935 

PJ'ocluot Weighta 1929 1935b 

n .... IID4 lilt ..... 
lIo1dboud pI .... 

Walking 
1-horo. 5.8'1 242.18S 159.184 
I-horae UI4 larger 12.93 204.545 160.368 

i'raotor 
2-bott ... 84.10 81.898 38.92'1 
J-bottca 105.'10 38.108 9.032 

Dillk pl ..... traotor. 1~ elillk 
S.980'" tUla ... 196.4'1 22.992 

JIJuTon. rollero. pulyerbero. UId 
stalk cuttero 

JJ&........t 
Spike- IID4 spriDg-tooth. hora. 01' 

traotor '1.88 496.383 276.272 
Dillk bal'1VWII. hora. 01' traotor 

(.ingl. 01' doubl. action) 62.74 138.849 82.756 

nutiDg IIIUl terlUbiDg machinary 
CorD plut ..... 2-I"0Il'. ho .... 01' 

traotor 65.78 55.393 19.779 
Cambination oom IID4 ootton pll1Dt .... 

1-I"0Il' 20.39 80.993 38.376 
2-I"0Il'. ho .... 01' tractor 70.48 12.966 11.104 

Grein elrills. horo. 01' traotor 142.52 70.408 32.410 
llazwr. spreader. 117.86 61.000 31.462 

CultiYator. IID4 .. eeelero 
CultlYato ... 
Horoe-cl~. exoept elialr 

1-ho .... 4.83 202.765 128.853 
1-.... 

WalkiDg S2.25 51.694 16.706 
Rieli", 36.78 116.254 34.287 

rractor-cl~ 83.81 34,.634, 54.519 

HarnltiDg maobin.J7 
GI'B1D bincler. 16S.84 85.089 47.140 
CCIDbinee (hIn'eater-thl'elherl) 1.lI71.42 36.957 3.872 
Com bincle... (row binclerl) 140.48 15.246 19.290 

H~ .... hinary 
lIower. &&.79 126.S60 118.898 
Rakee .... lq (ellllllP) SO.69 &8.134 40.730 
toeder. 79.91 24.920 8.81S 

JIaohin.. tor pl'ep8I'iag erop. tor 
_rlcat 01' tor u •• 

Grain threee ... 894.38 IS.813 4.61scl 
liuoi1ace eutter. (.Uo tille ... ) 210.16 8.085 7.294 
Com bilk .... UI4 .hI'eclel .... 473.49 972 1.304 
IIq pree.es. eagin. 01' belt pow.r 416.20 2.172 S.211 

"valu. pel' 1IIIit (4011 .... ) in 1929. 

9 

1935b 

166.878 
124.569 

85.217 
16.204 

9.6510 

337.483 

109.680 

41.351 

49.567 
8.161 

47.218 
53.361 

122.326 

15.742 
46.328 

115.957 

'66.970 
16.983 
19.364 

124.651 
46.549 
22.742 

8.822el 

12.850 
1.428 
S.577 

boata tflt' 19S5 lIDel 1936 tr ... lfIIDutaoture lIDel Sale of Pam Equipment IIDd Related Pro-
eluot .. 193& (U. a. Dept. C ..... Bur. C .... ). pp. 11-12 and ibid.. 1936. pp. 6-12. 

·Cl ... Uhd .. ·1~ elillk pl .... 01' tUl ..... • 

elInoldee rio. IID4 alfalfa thr.shers. 



10 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

Table A-4.- NUMBER OF WAGE EARNERS AND AVERAGE WEEKLY HOURS 
IN THE AGRICULTURAL IW'LEMENTS INDUSTRY: 

1920 TO 1936 

Year Average number Average hours 
of wage earnersa worked per weekb 

1920 73.900 48.4 
192~ 30.500 41.1 
1922' 29.400 48.2 
1923 30.962 49.2 
1924 24.800 47.9 

1925 28.696 49.6 
1926 32.500 49.3 
1927 33.346 48.9 
1928 38.800 49.6 

1929 41.663 49.3 
1930 31.200 43.2 
1931 17.529 35.3 
1932 10.400 32.7 

1933 11.140 33.7 
1934 19.400 36.5 
1935 28.200 39.5 
1936 31.900 39.7 

aThe number of wage earners for 1920-22 was estimated through 
the use of the N.I.C.B. index and for 1935, by means of the 
B.L.S ... index. 

bHours for 1920-32 are the N.I.C.B. series spliced to B.L.S. 
hours for 1932-36. 



BASIC TABLES: BEET SUGAR· 

fable A-5.- BEET SLICDTG AIm SUGAR PRODUCTION m 
1'HE BEEr SUGAR IBDUSTRY: 

Calendar 
year in 

which cam
paign began 

1918 
1919 
1920 
1921 
1922 

1925 
1924 
1925 
1926 
1921 

1928 
1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

1918 TO 1936 

(Thousands o~ short tons) 

Washed beets 
sliceda 

5,,649 
5,882 
1,815 
1,917 
5,186 

1,296 
1,423 
1,135 
6"nl 
1,,443 

6,951 
1,153 
8,189 
1,620 
8,,821 

10,,146 
1,,343 
1,,145 
8,,930 

Sugar 
productionb 

n9 
684 

1,023 
1,046 

749 

924 
1,,076 

906 
893 

1,095 

1,,068 
1,023 
1,210 
1,156 
1.350 

1.626 
1.151 
1,,178 
1.299 

11 

aFor even-numbered years 1918-28 and ~or 1931 and 1935. ~ 
of Manufactures, tor other years o~ period 1918-1933. estimates 
made by means ot etatistice obtained from Yearbook of Agricul
ture. 1934 CU. S. Dept. Agr.), p. 4n, and Agricultural Sta
tistics. 1936 (U. S. Dept. &gr.), p. 91, and tor 1934-36, Lam
born' e Vest Pocket Sugar Data (Lamborn and Co., Inc.). The 
years to which the Census data refer prior to 1923 were esta
blished by correspondence with the Bureau ot the Census. 

b'or even-numbered years 1918-28 and odd-numbered years 1931-35. 
Census quantities, tor remaining years, estimates obtained by 
.interpolation ot the Census eeries by another based on Agri
cultural Statistics. 1936. p. 91 (tor 1918-34) and Lamborn's 
Vest Pocket Sugar Data (tor 1935-36). 
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Table A-6.- CAMPAIGN, IllTERCAMPAIGN, AND FISCAL-YEAR MAN-HOURS III 
THE BEET SUGAR IllDUSTRY, 1919 TO 1935 

Campaign Intercamp~ign man- Thous!1llds of man-hours 
man-hours houra per ton of -

Year per ton 
of sugar Beets Sugar 

Campaignd 
Inter- Fiscal 

produceda alieedb produoedc campaigne yearf 

(1) (2) (3) (4) (5) (6) 

1919 22.64 1.98 - 15,486 11,664 27,150 
1920 18.53 1.64 - 18,955 12,101 31,056· 
1921 14.69 1.52 - 15,362 12,141 27,503 
1922 15.25 1.60 - 11,419 9,275 20,694 
1923 15.20 0.82 - 14,047 5,975 20,022 

1924 12.71 1.02 - 13,680 7,557 21,237 
1925 14.87 1.14 - 13,476 8,132 21,608 
1926 12.54 0.92 - 11,197 6,141 11,338 
1921 11.29 0.84 - 12,366 6,267 18,633 

1926 10.16 - 5.66 10,852 6,044 16,896 
1929 10.92 0.86 6.02 11,115 6,164 11,339 
1930 10.23 - 3.78 12,383 4,574 16,951 
1931 8.95 - 4.63 10,344 6,358 15,702 

1932 9.42 - 4.01 12,116 5,489 18,205 
1933 8.52 - 4.41 13,864 1,268 21,122 
1934 9.06 - 5.18 10,426 6,659 11,085 
1935 8.70 - 4.65 10,254 5,413 15,121 

aComputad from sugar-production and man-hours statistios ae11acted by NoR.P.
N.B.EoR. in a field stud;y, the reaulteof which are 8UDIIIIa1"bed in Productivity 
and Employment in Selected Industrieu Beet Sugar (NoRoP. Rep. No. If-l), by 
R. E. Adamson and II. E. West. The two aeries are for 31 identical plants which 
aooounted for 31-55 percent of the total production of the industry. 

bA first approximation to total intercampaign man-hours waa derived as follennll 
For the odd-numbered yea~ 1919-29. the average number of wage earners per 
intereampaign day (average Census employment for Mar.-Sept. exoept in 1921, 
when the averags of the interelllllpeign-to-annual ratios for 1925 and 1929 was 
applied to the Census average for the year) was multiplied by interClllllpaign 
hours per man. The latter is the product ot (1) the dirterence between 351 
working days per year (365 less 5 holidays and 3 for faotory delays) and the 
number of campaign days and (2) 44 houra per week divided by 1 days per week 
(all based on information oollected in N.R.P.-N.B.E.R. tield study). This se
ries, a tirst approximation, was then railed to the level ot the tinal estbate 
ot interolllllpaign man-hours in 1929 (see tn. e) and divided by the beets-slioed 
series (Table A-5)-. The man-hour-requirement ratios thus obtained were then 
interpolated by means of a continuous series for 1919-21 based on an obaerved 
ilIYerse relationship in 1928-35 between interoampt.ip labor-requirement ratios 
and the length ot the _paip tor 27 identical plants (see tn. c). 

CIntercampaign man-hour a per ton ot sugar (21-plant aample) raiaed to level of 
31-plant semple (aee tn. a) by use of ratio of campaign beet-slicing man-hour 
requirements tor 31 plants to those for 27. The latter group includes 21 ot the 
31 planta and accounts for 34-55 percent of total beet-sugar production. 

dproduct ot augar output (Table A-5) and oampa.1p man-hour requirements 
(ael. 1). 

&Por 1919-21, tonnage ot waahsd beets sliced (Table A-5) multiplied by baet
elioing-requirement ratioe (ael. 211 and tor 1928-35, product ot sugar output 
(Table A-5) and interoampaip man-hours per ton ot sugar (ael. 3). 

tSum ot 2 preoeding aelumneo 



Year 

BA~!C TABL~S: BUUTS AND SHOES 

fable A-T.- PRODUCfIOIi or BOOrs J.IID SHO~ I 1919 fO 1936a 

(Thousaudl of pairs) 

Boys' a.ml lIisses' Slippers 
lien's Women's and and all 
shoesb youths' shoes children's other 

13 

shoes shoes tootwearc 

1919 95,017 26,503 104,8U 48,538 56,353 
1920 (el) (d) (el) (d) (d) 
1921 69,*58 18,462 101,4.'74 36,066 62,312 
1922 89,984 21,632 106,368 39,444 6'7,449 
1923 100,283 22,239 109,6'76 40,136 '78,'781 

1924 84,663 20,2'74 104,136 35,694 68,465 
1926 86,646 21,021 104,782 38,691 '72,513 
1926 85,600 22,290 113,8'72 44,290 69,'760 
192'7 93,013 26,916 123,51'7 51,386 '72,235 
1928 92,'791 24,133 129,820 44,642 69,248 . 
1929 100,'74'7 22,616 136,010 44,206 6'7,62ge 
1930 80,465 18,139 116,011 3'7,519 56,360 
1931 '79,152 19,524 115,261 42,352 59,76ge 
1932 '75,241 16,648 116,6'75 45,'730 58,88'7 

1933 88,656 17,27'1 133,691 49,339 60,383e 
1934 90,021 16,519 135,040 45,848 '71,698 
1936 96,650 18,500 146,286 43,521 83,535 
1938 100,'7'73 1'7,183 162,985 43,036 95,'792 

Wei~ 8.102 2.1'71 8.1'78 1.'758 1.191 

&Quantities for even-mmbered yeal'8 1926-34 were obtained by interpolation 
aDd for 1936 by extrapolation of Census of Manut'actures data by l118an8 of 
statistics published ill Survey of Current Business, "1936 Supplement," 
p. 110, aDd Mar. 193'7, p. 46. . 

the ,upplemental')' aeries were "compiled by the U. S. Department of Com
merce, Bureau of the Censuh The tigures tor •••• 1922 to date are 
oompilecl t'ram monthly reporta to the Bureau ot' the Census trom lIIIUlut'ao
turel'S representing approximately 95 peroent ot' the total United States 
produotion for 1922 to 1929, 9B percent tram 1930 to 1933; and 99 peroeat 
t'01' 1934 ancl 1935." (81938 Supp.," p. 1'74, ·tn. 3 to p. 110.) The monthly 
average, were IDIlltipUed by 12 to obtaillthe annual totals. 

bSurvey of Current Business statistios tor years prior to 192'7 are not 
strictly comparable with those tor subsequent years because large qUBll
tities of heavy tootweal' 118re included with "athletic" ill the earlier 
period. ("1936 Supp.,· p. 1'74, tn. 4 to p. 110.) 

°lncludes the tollowing Idnds of BhoeSI lntants', athletio and sporting, 
oan .... , ancl other textile-fabric, ,1ippers tor hous_r, a.ml "other toot
wear.w 

~ta not available. the index number tor 1920 _a extrapolated by means 
of the F .R.B. index of boote8lld-shoe produotion (Federal Reserve Index 01' 
Industrial Production, mimeo., Apr. 1936, p. 19). the F.R.B. index numbers 
(1923-25 = 100) are 96 tor 1920 and 8'7 tor 1921. 

eWother footwear" not oalled tor on Bchedule. 

tValue per pail' (dollars) in 1929. 
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Table A-8.- NUMBER OF WAGE EARNERS AND AV&RAGE WEEKLY HOURS IN 
THE BOOTS AND SHOES INDUSTRY: 

1919 TO 1936 

Year Average number Average hours 
at wage earners worked per week& 

1919 211,049 45.8 
1920 198,900 44.1 
1921 183,502 45.7 
1922 203,000 44.1b 
1923 225,216 45.6 

1924 205,600 44.1 
1925 206,992 45.8 
1926 203,400 44.6 
1927 203,110 45.2 
1928 197,200 44.3 

1929 205,640 44.2 
1930 191,900 40.4 
1931 181,374 44.5 
1932 179,700 41.1 

1933 190,914 39.6 
1934 202,100 37.3 
1935 202,113 37.1 
1936 199,900 36.4 

&rhe tigure tor 1919 was obtained by adjusting Census prevail
ing hours by the average ot the ratios tor 1921 and 1923 ot 
N.I.C.B. actual to Census prevailing hours; those~or 1920-36 
are tram N.I.C.B. 

bAverage ot the N.I.C.B. figure (46.3) tor the last 6 months ot 
the year and a B.L~S. tigure (41.8) tor the earlier part ot the 
year, principally April and May. The latter 'Was computed trom 
data tor 47,361 wage earners, or 23 percent ot the total, which 
'Were published in Wages and Hours ot Labor in the Boot and Shoe 
Indust~: 1922 (Bull. No. 324), pp. 40-91. • 
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fable .1-9.- PRODUCTION OF PRINCIPAL BAKERY PRODUCTS: 
CEiSUS YEARS 1923 TO 1935 

(Thousands of specified units) 

Pounds 
Dauglmuts. 

Bread. orullers. Census 
Industry aDd year rolls. Biscuit. and other coverage&' 

aDd coffee crackers. Pretzels fried cakes (percent) 

celee aDd cookies (dozens) 

Bilcuit aDd Crackers 

1923b 9.131 1.120.378 D.a. n.a. 100.0 
1925 30.282 1.166.638 688 n ••• 100.0 
1927 25.249 1.243.364 8.535 n.a. 100.0 
1929 22.077 1.322.682 43.865 699 100.0 
1931 48.002 1,115.229 44.235 289 99.8 
1933 35,238 1.010.952 48,879 396 100.0 
1935 39.052 1.259.600 56.754 153 100.0 

.WeightO 0.070 0.196 0.160 0.200 -
Bakery Product. Other 

Than Bhcuit and 
Cracker. 

1923b 8,437.778 12,879 D.a. n.a. 100.0 
1925 7.293,421 30,749 26,839 n.s. 81.1 
1927 8.754,848 12,693 31,293 !l.a. 86.2 
1929 9,842.145 26,114 1.439 200,392 89.5 
1931 9,044,295 21.776 946 163,097 88.6 
1933 8,168.105 33,613 815 117.457 91.4 
1935 9.268,526 63,445 3.101 203,035 93.7 

WeightC 0.077 0.165 0.186 0.200 -
Bopsrcentage that ~ue of production reperted in detail ia of value of total 
produotion. The •• R.P. produotion indexes for the 2 industries ara quotients of 
thB inde"e. derived from the quantities and .. eights shown in the preceding 
001U1111U1 and ind ... es ot the coverage percentage •• 

~e quantities for thia year .. ere rai.ed by the Census to represent the total 
output of the.e produot. fraa detailed statistios for establishmenta aocounting 
for 96.9 percent of the total value of produot. of Biscuit aDd Crackers aDd 79.3 
peroent of the total value of output of Bakery Produots other Than Biscuit and 
Crackers. 

°UDit ~ue (dollar.) in 1929. 
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Table A-10.- INDEX OF wm:A.T-FLOUR CONSUMPTION IN THE BREAD AND 
0TIml. BAKERY PRODUCTS GROUP. 

1923 TO 1936 

Total production of Wheat-flour consumption 
wheat flour in industry group 

Year Thousands Thousands 
of Indexa of Indexo 

barrels (1929-100) barrelsb (1929-100) 

(1) (2 ) (3 ) (4) 

1923 114.439 95.3 34.964 79.5 
1924 n.a. 101.4 n.a. 87.5 
1925 114.690 95.6 37.538 85.1 
1926 n.a. 99.6 n.a. 92.2 
1927 118.132 98.4 41.728 94.7 

1928 n.a. 99.3 n.a. 97.4 
1929 120.040 100.0 44.047 100.0 
1930 n.a. 101.9 n.a. 101.8 
1931 115.364 96.1 42.205 95.8 
1932 n.a. 87.2 n.a. 88.8 

1933 101.638 84.7 n.a. 87.9 
1934 n.a. 86.4 n.a. 91.5 
1935 102.327 85.2 40.507 91.9 
1936 n.a. 89.2 n.a. 96.2 

aFigures for oensus years computed from preoeding column. The 
series was completed for intercensal years by means of the 
Federal Reserve Board index ot wheat flour milled (Federal Re
serve Index of Industrial Production. mimeo •• Apr. 1936. pp. 
19-20, and Federal Reserve Bulletin. Apr. 1937. p. 352). The 
F.R.B. index is based on figures in Russell's Commercial News 
and Northwestern Miller. 

bQuotient ot the quantity consumed by reporting establishments 
and the percentage which the value of products of these estab
lishments comprises of the total value. The 1923 figure was 
adjusted by the Census in a similar manner. The percentages 
are: 

1923 
1925 
1927 

•••• 
•••• 
•••• 

80.6 
86.4 
87.9 

1929 
1931 
1935 

•••• 90.8 
•••• 85.3 
•••• 86.2 

cCol. (2) multiplied by relatives of the percentage of wheat
flour produotion consumed in the Bread and Other Bakery Pro
ducts group. For census years exce~t 1933. these percentages 
were computed from ools. (1) and (3). For all· other years ex
cept 1936. percentages were obtained by straight-line interpo
lation. The 1935 percentage was assumed for 1936.' 
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table .1.-11.- BUMBER OF WAGE EARBERS .AND AVERAGE WEEXLY HOURS 
D !HE BREAD .AND OTHER BAKERY PRODUCTS GROUP: 

1923 to 1936 

A'V8rage number ot wage earners A'V8rage 
hours 

. per week 

Bakery' 
in the 

Year Bread &.:lId Bread &.:lId 
Other Bake17 Biscuit and Products Other 

Products Crackersa Other Than Bake17 
group Biscuit and Products Crackera& groupb 

1923 162,613 35,117 127,496 50.6 
1924 164,300 34,300 130,000 50.7 
1925 160,411 32,377 128,034 50.7 
1926 164,700 32,400 132,300 50.8 
1921 111,995 32,982 139,013 50.9 

1928 182,400 33,000 149,400 50.9 
1929 200,841 33,811 166,970 51.0 
1930 197,400 32,000 165,400 49.6 
1931 183,161 28,391 154,764 48.1 
1932 173,500 26,400 147,100 46.7 

1933 182,382 27,153 155,229 44.4 
1934 212,300 30,200 182,100 40.5 
1935 218,423 29,241 189,182 40.5 
1936 225,700 30,200 195,500 42.3 

~igures tor wage earners tor intercensal ;years were estimated 
b7 distributing the group totals on the basis ot the average ot 
the proportions in adjacent (odd-numbered) ;years. The 1935 
proportions were assumed tor 1936. 

bror 1923 and 1929, Census prevailing week1;y hours; tor 1932-36, 
B.L.S. actual hours; tor all other ;years, estimates made b;y 
straight-line interpolation. B.L.S. hours tor the first 10 
months ot 1932 were supplied b7 B .ReA. Research and P1azming 
Dtrla10nJ those tor BOY. 1~2 to Dec. 1933. were reported in 
Monthly Labor 2mell', Jan. 1933 to Feb. 1934. 
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Table A-12.- PRODUCTION IN THE CANE-SUGAR REFINING INDUSTRY, 
" 1919 TO 1936 

(Short tons) 

Year 
Refined-sugar 
productiona 

Raw-sugar 
meltingsb 

1919 4,205,400 4,502,548 
1920 4,351,100 4,665,024 
1921 3,110,163 4,036,032 
1922 5,416,300 5,811,456 
1923 4,429,128 4,763,136 

1924 4,805,800 5,173,056 
1925 5,411,111 5,838,336 
1926 5,460,000 5,877,312 
1927 5,128,082 5,511,744 
1928 4,991,100 5,304,768 

1929 5,115,308" 5,365,248 
1930 5,021,400 5,269,824 
1931 4,429,199 4,639,488 
1932 4,011,800 4,185,216 

1933 3,938,468 4,080,384 
1934 3,931,800 4,057,536 
1935 4,209,966 4,328.,688 
1936 4,219,800 4,398,563 

aThe Census series for the odd-numbered years 1921-35, which 
represents hard and soft (or brown) sugar production in conti
nen~al United States, was completed by means of the raw-sugar
meltings series shown in the next column. The Census figure 
for 1919 (3,521,453 short tons) was not used since it appeared 
to be an understatement. 

bFi~res for 1919-35 from Survey of Current Business, "1936 
Supplement," p. 100; and for 1936, from Mar. 1937, p. 44. Data 
were compiled by Willett and Grey's Statistical Sugar Trade 
Journal. "Weltings of raw augar represent operations of refin
eriea located at 8 ports - Boston, New York, Philadelphia, 
Baltimore. Savannah, New Orleans, Galveston, and San francisco, 
the Baltimore figure being added in 1921 upon the completion of 
a refine17 in that city. The figures are reported weekly, and. 
these figur~s have been used to compute monthly totals by pro
rating the data for the overlapping weeks. The New Orlean. 
figures are partly estimated." ("1936 SupP •• " p. 171, fn. 1 to 
p. 100.) The published monthly averages - in long tons - were 
converted to yearly totals in short tons by multiplication by 
13.44. 
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Table A-13.- NUMBER OF WAGE EARNERS, AVERAGE WEEKLY HOURS, 
WAGES, AIlD AVERAGE HOURLY EAIUmlGS IN THE CAllE-SUGAR 

REFINING INDUSTRY I 1919 TO 1936 

Awrage Aft rage Awrage 
munber hours Wage a hour1:Yb Year ot _ge per (dollars) earnings 

earners wee~ (dollars) 

1919 18,202 58.9 - -
1920 11,300 59.6 - -
1921 15,451 60.2 - -
1922 18,100 58.5 - -
1923 15,254 56.7 - -
1924 14,500 57.2 - -
1925 14,502 57.7 - -
1926 14,000 58.3 - -
1927 13,998 58.8 - -
1928 13,200 59.3 - -
1929 13,912 59.8 - -
1930 13.600 58.7 17.538.000 0.461 
'1931 11.855 - 15.547.243 .454 
].932 10.900 - 13.002.000 .447 

1933 11,495 - 12.237.321 .482 
1934 13.600 - 13.256.000 .549 
1935 13,832 - 13.913.501 .568 
1936 13.200 - 13,765.000 .579 

aAll figures are prevailing hours. "Those for 1919. 1921. 1923, 
and 1929 were computed from Census frequen~ distributions; 
those for intermediate :years were obtained b,y straight-line in
terpolation, and the 1930 estimate was derived from Wages aDd 
Hours of Labor in the Cane-Sugar Refinint; Industryl 1930 
(B.L.S. Bull. No. 547), p. 18. 

Tha B.L.S. sample for representative pB:Y periods in 1930 in
cluded 11.890 wage earners (in 21 refineries). or about 87 per
cent of the total number for that :year. 

b 
The tigure tor 1930 waa obtained trom B.L.S. Bull. 1'0. 541, p. 

18 (tor 4esoription ot sample, see tn. a), those tor 1932-36, 
traa the regular B.L.S. seri.s, an4 that for 1931, bY' straight
lin. interpolation. 



70ble A-U.- PRODUCTION OF PRI\l'CIPAL CAlIIIEIl AIID PRESPl!VED FRUITS AIlIl VEG~ABLESI CimSUS YEARS 1919 !O 1936"' 

Produot Weighth 1919 1921 1925 1925 1927 1929 19S1 19S5 19S5 

Caaned. ftge1:able. 
a.paragu_ (121) 6.661 1.007 740 1,462 1,476 l,85S 2,321 1,598 1,766 2,495 
Bo..,. (Ie) 2.206 14.824 11,116 20.468 24,'"1 26.994 11,58'1 24,766 26,216 SO,926 
Booto (#) 2.6S2 684. ~91 545 1,214 742 1,739 l,35S l,12S 2,2l6 
Com (#2) 2.178 1"."'05 9,011 14,"104- 22,8S7 10,358 16.891 19,671 10,S08 22,274 

HDIIi~ 1.4S6 - D ••• n ••• · 1,696 1."'166 1,015 1,1"70 1,248 
JI ..... t 1.PS. - ... a. - - 3.101 4:,224 5,646 a, 345 4,406 
Fe .. (#2) 2.607 9,326 8,222 14,434 16,'196 13,242 1"7,'167 13.412 IS,462 25,446 
Piment .. S.980 ... a. ..... D.a • - 487 506 274 270 712 
Pump1:1ll ...a .quash 1.719 - D.a. Doa. - 1,094 2.42" ,1.008 1,'163 1,019 

--. 
Spaghetti 1.963 Doa. D,a. D.a. · 2,761 4,239 2,'197 5,168 1,414 
Spillaoh (~) 2.716 676 681 1,876 1,531 2,268 4,416 1,834 2,3"6 3,294 
'l'amato .auce 2.678 D,a.. D.a, D.a. - 410 962 466 1,867 1,509 
~_t ... (#) 2.491 l1,8S6 4,134 14,781 1S,SOI 14,419 16,928 10,990 12,677 20',708 

ClllllUld huit. 
Appl •• (13k 1.968 2,448 2,239 2,126 2,604 3,3as 4,019 2,323 2,S11 2,S08 
Apricot. ( ) 4.185 S,940 1,051 1,662 1,941 2,91S 4,096 2,0$1 2,389 .S,14,$ 
B.rri •• (12) S.784 2,517 1,261 2 .... ., 2,602 2,681 2,841 2,915 1,6290 2,981 
Chern .. (#2) •• 610 l,36S 780 2,124 1,878 1,499 2,612 2,325 5,116 5,809 
r,.ut .Ild 8.551 ..... D ••• . · 1,101 1,680 1,675 2,242 5,091 

Grapohuit 5.621 D.a. ... .. . - 456 1,116 1,699 2,280 2,966 
011 ...... r1~ 6.00& ..... D.a. D •• , · 458 914 816 43S 608 

Fe_O_~) 4.242 7,107 6,41? 7,OSg 9,899 10,898 8,410 8,SO? . 10,109 11,087 
Po ... ( ) 6.246 2,,022 1,165 1,818 3,693 2,792 4,661 5,'105 4.686 4,47S 

Pl .... S.275 - n ••• - · 224 1,. 194 187 285 

Frome. S,017 - 11.a, - - 519 1,069 BOO 810 1,'108 

Dried huito 
App1 .. 0.117 46,625 22,916 19,898 21,121, 22,255 44,820 44,552 63,288 70,588 
Aprioot. 0.170 24.193" 21,812° 6',029 35,039 S6,755 43,090 '14.138 83,001 49,116 

P •• ah •• 0.120 75,579 36,407 61,616 56,86'7 SB,OS8 16,850 60,S04 48,668 60,896 
Frome_ 0.087 136.377° 124,442° 246,786 397,683 438,886 547,349 44'1,196 406,227 475,601 
!!ah_ 0.066 295,301 2l5,282 380,068 655,122 436,292 421,204- 391,921 375,908 41',121 
Other 4rled flout-t. 0.111 41,536° 24,987c 10,903 11,805 011,575 46,587 76,494 47,970 61,700 

&rhe quautitiel tor the IS oum.d proda.c-tlt tor which cu. d.le. are 'pecitied in parenth •••• are qucted in thou.and. of .taDdard oi.le8 of 24 .uch cans (tor 1927-55. -the r.ported 
actual-cue quurtiti •• were conv.rt.d by dividoD. by the average ratio in 1'19-26 ot the actual-c .. e -tot.al of eaoh product tc it. standard-ca •• equivalent); the qUlUltltle. tor the 
r.a1D1. 11 olJDled product., whioh have b •• n reported oDly aillDe 1927, are .hcnm in thousands of actual a .... J and. tho •• tor the 6 dried hut t. are quoted in thou.and. of pouDd8 • 

. I'bvm.t _I". (dolloro) 111 1929. • 

.. ~ l'tI1.crtly oomparable with t1r;ure1 tor other ,.arl. 
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_ . .... 00 .. oo'tl ben-t •• ehew' •• Peaoh .. .... r.. .... - ou ... 11...,. 11 ..... Boot • AWl .. 'a .. ri •• • ,Inooh """ .. ro. 
(fit) (ft) (II) (fel) (fel) (fII) ,(III) (fel) bem •• (fII) (11'11 (ft) (ill) (fel) (II) (fl') oa1od 

(1) (I) (a) (') (6) (6) (7) (81 (8) (10) (11) (11) (111 (14) (U) (16) (lY) (18) 

1818 11' '.881 11.&110 a .... D .... D .... lI,a, .. .... ..... ft .... D .... . .... . .•. D .... " .... ..... . .... . .... 
UIO Bl0 1I.ln 1&.040 lI.a, lI.a. D .... Il.a. ..... ..... ..... ..... D.a. Il .... . .... a.a • D.a. .... . .•. 
l.n 701 .,IOT B.MI D .... ..... D.a • Il.a. D .... D", Il.a. a.a. D,a. Il.a. ..... Il.a, .... . ... Il .... 
1111 .80 11.041 11.'18 .... .... D", D •• , D .... D.a. II •• , D.a. D .... .... ..... . ... ..... D .... . .•. 
18D 1.1Ol 11._ 1',10& 1.&10 '2' 8U 7,121 1.692 IlY 17. .... ..... a.a. a,a. .... D. ••• D.a • D,a. 

1.11 1.111 18,118 11.181 1,998 17O &&0 8.810 .,029 171 628 D .... " Il .... D.a. D,a. a.a. ... , .... D.a • 
1811 I."" 17.811 M,SlO •• 118 181 &10 10,6&1 1.87. 410 100 ',240 71811 1.0'71 Il.a. D.a. D .... .... D ... 
1818 1.786 17.701 18,06' 1,102 781 1.140 1',187 1.168 896 170 1,107 610 1,1M D", .... D.a. D ... a.a. 
181' 1.710 11,"' 10.147 I,osa III 489 11.121 1,828 681 728 .,031 118 1.1aO D .... ... , •... D,., D,., 
1818 1."'· 17,911 16.6" 1,040 III 811 1'.880 l.ta7 6" 886 &.IIT 888 1.181 D •• , D •• , D .... Iha, ... , 
lilt •• 1&& 18.610 17,487 6,161 717 891 8,668 '.608 166 116 '.116 1,880 I.DOI ..... D,., Il,., D ... D.a. 
1810 _.101 11.01& 16.881 1,801 1&1 898 11,011 1.167 IS' 616 1,718 1.611 1,121 ..... D .... D.a. D ... D.a • 
1811 1,_ lS,I88 18,116 1.059 118 a80 8,688 a.eal 176 '17 6.871 1.188 1.81' D.a. D.a. D.a. D.a. D.a. 
1811 1.061 10.a67 '.S68 1.769 160 480 7,1030 I.ses 160 186 1,116 688 1._ Il.a. D .... Il .... a. .... D", 

1811 1.800 11.8" 10.1" 1.187 161 809 10.S8S '.811 lG8 188 4 •• 601 888 1,118 1,888 611 S.ln 788 1.181 
UK 1.897 16.". 11.188 1,012 118 1M 8.'198 &.898 S6a HI 6,167 1.111 •• 188 •• ae8 118 1,8024 1,087 1.&60 
1818 1.888 16,898 11.'71 1.210 107 401 11,481 4.461 228 NO 8,011 1,110 1,'&1 .,178 108 '.118 1.711 1.890 
19a8 •• 111 18.668 16.1111 1.9SI &10 &SO 11,281 &.618 1&6 880 &.476 96' 2,490 1,108 S09 '.111 1.8" a.821 

•• s.pt. 1.161 1,607 ..178 1.161 I,S7O 1.618 4.2 •• &,218 1.6'17 &.00& 1,2S8 •• 887 1,618 1.881 8.818 1.&88 1,118 1.a61 

aAll _UU ....... 4.rin4 frail C ....... 4 Fo04 PO.ok Statiotlo.. 1918 (IIatl.DDl ClDDOro A •••• laUoll). Pto. I an4 II. pa •• 1m. DI. flgur •• ill 0.1 .. (9). (10). an4 (lBl aPi ID 
tbOUI&D9 at aotu.l 0 ..... ' thai. 1D. .... mine ao1\DIID. repre •• nt thouIILD9 at .tandarel. .e.1 at H aan. at the 'peaitle'" Ih.. The quantiU ••• hcnm. iD 001 .. (1). (' -(8). 
(101), (16), ad. (17') were 4ewndDecl tor 1931-18 tl'Clll d.1atrtbutlou at aotual oaeol at aUI at ... rioa dl •• by the u •• at oonvenlOD f'aotorl. _lob al"'8 slna ilL Pt. tI. p. 
11, tor earUer ,Mn. the reported. .otual-aa •• total. were mul tl,11.0d. by the aft"'g. at the ratl0. at ltandarcl to .. otual 0 ..... 111. lUI-!8. 

!'h. p .... Dta'. th ••• ,..,4u.t. ",..OlDt at tho total (C.nn.) .... lu. of tho lDdu.try" output fall.... 1818-28 (a ,ro«u.t.). 12-17, 1821-26 (1~ , .. duoto). 26-11, 1926-11 
(11 ,roduato I. 10-16, .... 4 1811-1& (18 ,roduot.). 16, 

bGrea acl az bll.llll ... ,onact 1D aomblnatlon. we ... leparated 'by U •• at" 192? ratio. ai' the quantity at .aah to Itall other b.an .... 

°Bot_t.4 117 IlUltlP4rlDa pro4uatloll .t poaah •• In 1911 by tho 1952-1911 rotla of tho totDla of tho pthe. & fruit. for..tuoh .taU.tl •• an •• p.rtod In 1I0th 7 ..... 

4aeport.d. 1D. aotual 0 ••••• but oODTerbe4 to·.tandard bJ' .1.111 at h.owr. cl.l"lTed .from. Canned Food Paok Stat1atiOII 19S8. pt. I. p. 18 • 

• U.rd.t Taluo (doll .. re) in 1928 aampwted from. CelUl ltatlltlol tor oorreepondlDc lteml. Some adjuatmentl "ere nla ••• aJ7 (e.g •• the oonverllon ot Cenlu. quantltil' in aatual l\:) 
0 ..... to atlJldard.-oaae equlnJ.ent. b7 U,I ot averaS •• or .tandard.-aotual ratl0' for 1933-36). .... 



:1'able A-1S.- PRODUCUON OF PRINCIPAL CANNED AND CUllED FISHI CENSUS YEARS 1919 :1'0 1935a 

Canned fish. oysters. etc. 

Year All other Cured 
Clamsb Oysters Salmon Sardines" Shr1mpc i'una canned fish 

fish 

1919 158 ''118 2.186 5.778 S22 874 S09 143.899 
1921 195 464 1.250 1.702 63S S60 296 83.012 
1923 30S 525 1,367 3,385 700 818 335 80.703 
1925 348 568 1,559 5.163 736 1.102 366 88.349 
1927 494 447 1,504 6.183 1.079 1.256 293 91,213 

1929 464 455 1,561 9.273 1.240 1.541 861 99,789 
1931 400 351 1.187 4,118 1.035 1.190 424 66,364, 
1933 415 348 1,137 3,936d 1,088 1,443 1.137 n.a. 
1935 596 533 918 6.737d 1.396 2.824 2,104 77.329 

Weighte 4.685 4.778 9.163 1.962 4.464 7.007 6.146 0.176 

AQuantities for canned fish are in thousands of standard cases) for oured fish. in thousands of pounds. 

bIncludes clam ohowder,juioe. bouillon. and broth. Figures for 1919 to 1923 are not striotly comparable with those for 
1925 and subsequent ;years since olam chowder. etc. manufactured by canners of fruits and vegetables were included in the 
Canned Fruits and Vegetables industry under nsoupsn prior to 1925. 

ci'he quantities reportsd for 1927-35 were multiplied by 1.265 to take account of the increase in the size of the can in 
1927 from 4-1/4 01. to 5 - 5-S/4 (average 5-3/8). 

dAdjusted to include npilchardn and "herring" sardines b;y multiplying the former by 1.92 and the latter by 1, these factors 
are proportional to the weights of'the standard cases of the two types of sardines (see Census ot Manutaqturesl 1933. p. 
75, tn. 10). 

aUDit value (dollars) in 1929. 
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Table A-l1_ PRODUCTION OF SElECTED CANNED FISH: 1921 TO 1935a 

(Thousands of standard cases) 

Sardines Tuna and 
Year Salmon Oysters Shrimp tuna-like 

Pilchard Herring fishes 

1921 1,003 442 399 1,400 655 549 
1922 733 506 715 1,670 580 672 
1923 1,367 525 1,100 1,272 700 818 
1924 959 447 1,367 1.900 719 652 
1925 1.559 655 1.715 1.871 736 1,102 

1926 836 414 2.093 1.718 732 851 
1927 1.504 447 2.563 1.262 853 1.256 
1928 843 504 2,772 2.056 852 1.216 
1929 1.621 519 3.831 2.026 910 1.504 
1930 . 1.054 396 2.979 1.399 818 2.011 

1931 1.336 306 1.713 885 821 1.217 
1932 654 393 , 954 546 758 1,206 
1933 1,137 348 1,539 981 860 1.443 
1934 901 439 1,970 1,143 1.022b 1,967 
1935 895 501 2,420 1.656 1.086 2.511 

WeightC 9.63 5.26 3.13 3.40 6.08 6.56 

aData from annual issues of Fishery Industries of the United 
States (U. S. Dept. Com., Bur. ot Fisheries). The 6 products 
represent 65-76 percent or the total Census value or canned~ 
and cured-fish production. 

bExcludes production or 1 Alaskan plant. 

cUnit value (dollars) in 1929 computed from data in Fishery 
Industries of the United States. Value is defined as the 
gross amount received by the packer at the cannery, with no 
deductions for commissiona or expenses (ibid: 1933. p. 233). 
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Table A-18.- JrulIBER OF WAGE EARNERS AND AVERAGE WEEKLY !lOURS III THE CAllllIlIG 
AND PRESERVING GROUP. 1919 TO 1936 

Average 1DJJDbar of age _mere Average hoW's por week 

Y.ar Camrlng ""'" Camled Fruit. Calmed and. CamliDg ""'" Camled '.,.ito Camled ""'" 
PreserriDg """,V.~l.B Cured FiBh Pro;:~g ""'" V.gotabl.B Cured PlIh 

group·. 1ndust illdustryO 1ndustry8 illdustry. 

1919 89,923 17,486 12,437 M.2 M.6 62.1 
1920 D.a. n.a. 11..&. D.a. D.a. " ... 
1921 59,675 51,729 7,948 53.5 53.8 51.6 
1922 lL.a, D .... D.a. " ... D .... Il .... 

1923 81,678 72,534 9,144 53.7 M.O 51.1 

1924 72,600 64.600 8,000 63.8 5S.9 61.1 
1926 96,396 85,,866 10,530 53.4 63.8 50., 
1928 100,900 89.400 11 .. 600 53.3 63.7 60.7 
1927 93,514 80,924 12,650 63.2 63.6 60.4 
1928 104,800 92,400 12,400 63.1 63.4 80.2 

1929 112,'78 98,868 13,612 62.9 53.3 60.0 
1930 116.000 105,600 . 10,400 48.9 49.3 48.4 
1931 88,715 80,184 8.591 48.0t 46.2 42.8 
1932 12.000 64,800 -'.500 41.0 41.2 39.2 

1933 94,267 94,274 9,993 38.1 38.3 36 •• 
1934 120,300 108,000 12,300 32.9 33.1 11,6 
1936 129,633 116,298 13,336 35.9 36.1 1 •• 3 
1936 123,100 107,400 15,700 36.5 36.7 34.9 

.Figures tor intereensal years were obtained by a.dding wage-earner estimates tor the two oomponent 
industries. 

!>rhe estimate tor 1924 •• __ by distributing the blterpohted group total iD ••• 0_ with the 
average relat101l8h1p of each industry to the group in 1921 and. 1925" Figures tor intero __ l year. 
1928-36 were derived from. an indez of 'age earnerl ocmetruoted tJoOlll data tor S Rat •• 1 II ... Yort. 
Bew Jaraey. aDd California. ContinuOU8 sample lienee tor the period 1926-16 .. re firat railed to 
COIlSU. _te levels ""'" then oombiDad iD .... iIId"" with tixed _ightB (R.Y., 6, R.J., I, ""'" 
Calif .... 8) whioh conforms to the trend ot the natlO111ll. Censu8 fi",rel, tbil 1Dde:z: ... Uke that tor 
Camled ""'" Cured FiBh (Bea fib .), _B theIl adju.ted ill the eYell_.Nd JWU. 1930-36 (lII11tipl1ed 
bJ' 0.970 ... 0.945 ... 1.056 ... and 1.036) so that the combined employment tor the C&m1ed Fruita and 
Vesetable. and the Cumed aud CUred Filh industries agreed. with the -:totals indioated by the group 
illdu. 

Data. tor I.Y. from Cou:rae of Faotory !m.ploYJ!lent in Hew York State tram. 1921 to 1930 (ll.Y. State 
Dept. tab •• Div. Stat. and Int., Speo. Dull. 171) and January iS8uea at Ihdustrial Dulletin (N.T. 
State Dept. lab.). 

D.ta for II..J. t.r J ..... 1927-Apr. 1932 trom IIIDnthly iBweo ot Industrial BullatiD (lI..J. D.pt. Lab.) 
""'" tor, Rov. 1933-0 ••• 1936 trom Bmploymmt ""'" Wage. iD II ... J.rsey (R.J. D.pt. lAb.). Bstimate. 
tor Il.J, were made for Hay 1932..oot. 1933 by applying the 1I.lIonal pattern 1D. the neighbor1n~ )'Mrs 
to data tor adja._ "",,,tho, tor 1925, by _ltiplyi1lg 1927 _1. _10'- by the 1926-27 ratio .t 
amwal Censull age-earner figures, ud tor 1926. by IItl'll.ight-l1ne interpolatione 

Data tor Calit., tr ... monthly issu •• • t Cal1torma lAbor llarket BullstiD (Calit. DiT. lAb. Stat. ""'" 
lAw Entorcement) e 

"Sample coverage. computed. in terma at Census state emplO}'11l811t ••• 22-29 percent tor R.Y •• 80-8' 
peroent for B.J., and 68-13 percent tor Calit. The 3 .tate u.mples oombined acoounted tor 53-66 
peroeJl't of the Casus total_ tor the lame etatel. uu1 tor 31-43 p.l'081I.t of the DUllber ot .... ge 
eal'llerl in the 1Ihole Canned Pruits and Vegetables :Lndultl'7' 

"'rhe .stimate tor 1924 .B .. de by diBtributing the group total ia the ....... r d ••• rlbed iD to. b. 
Figure. tor iDteroen_l years 1926-16 were oomputed from an index or emplopent oonRruoted by 
iDterpolating tho ... tioll&l COIlSU. etatisti •• by •• ontilluou. ind"" tor Calitorma, the Calitomia 
.erie. was oonatruoted 1D turn by interpolating Census atate tigure. by • sample seri •• tor the 
CUming and Paoklnc Fiab lndustry. The estimates tor the .TeD-numb.red. Te ..... e were adjusted. tor 
oODsiatenoy with the interpolated group totals (see tn. b). The a.pl. data. whioh were obtained. 
trom lIIOIlthly i .. u •• ot California labor Market Bulloti" (Cal1t. DiY. lab. S1oat. ""'" lAw Bl>toro_t) 
tor Jan. 1926-Jan. 19S?, represent 58-67 peroent of the Cenlus total tor Cal1fOl"llla and 11-23 per-
omt of the natiaD.al figure. . 

dror 1919, 1921, 1925, aIld 1929, CenSUB pl'e'ftiliDg hour., t.r 1932-33, ._1 hour. oomputed traa 
monthly data "mpiled by B.L.S. ""'" published ill The CanniDg Industry (R.B.A., DiY. ot Review, 
Evidenoe Study lIo. -if), p. 'I tor 1934-16. B.L.S. aotual houri, and for r_i.n1.Dc year ••• atiDates 
_de by straight-11lle iDtarpolatio". 

&Par 1919, 1921, 1923, uul 1929, Caw. pren.1~1Dg hours; tor 1932-36. weekly hours tor the srouP 
DDlltiplied by ."" .... g. at the .... ti •• iD 1919, 1921, 1923, 0IId 1929 ot p ..... Uing hour. ill eaoh 
illdustry to the group I ""'" tor J'OJS1Il1Dg yearB, estimate. Jad. by straight-liDe 1lrterpohti.".· 

t.a.'nrage tor last 10 1IIOIl'tha. 



BASIC TABLES: CEMENT 25 

tabl • .&-19.- PRODUCrIOB ABD SHIFMEBTS OF HYDRAULIC CEMENTS I 
1919 TO 1936a 

(Thousands ot barrels) 

Portland cement Masonry. 
Datura1. 

Year and 

Clinker Finished Shipments 
puuo1an 

cementb 

1919 D.a. 80.778 85.613 529 
1920 B.a. 100.023 96.312 767 
1921 D.a. 98.842 95.507 639 
1922 D.a. 114.790 117.701 889 
1925 D.a. 1S7.460 136.912 1.272 

1924 D.a. 149.368 146.048 1.418 
1925 160.098 161,669 157.296 1.729 
1926 163,464" 164.530 162.187 2,106 
1927 169.788 173.207 171.866 2,124 
1928 173.742 176.299 176.838 2,210 

1929 168.988 170.646 169,868 2.209 
1930 160.992 161.197 169,069 1.792 
19U 121.814 126.429 127.161 1.242 
1932 76.004 76.741 80.843 467 

19S3 62.966 63,473 - 64.283 467 
19M '1'1,'15'1 '1'1.'148 '16,901 672 
1935 '15.327 '16.'142 76.233 1,006 
1936 112.09'1 112.396 112,666 1,'126 

lre1ptO 0.66 0.15 0.19 -
anata fl'CD K1neral Resources at the United States, 1926 to 19:51 (U. S. 
Dept. Cam •• Bur. Jlines). pt. II. "NoJllll8taIB,- StatistiCal Appendb: to 
IIheraIB Ysarbook. 1934 aDd 1935 (U. S. Dept. Int., Bur. Ilines); aDd 
lIherals Yearbook. 1937. 

IToI' 1919-24. shi~ntsJ tor all other years, produotion. 

~1a,e4 to reduce olinker and oement produotion and oement shi~nts 
to -equivalent- portllllld-_nt production. In 1919-24, cement produc
tion _. assigned the oombined wight tor clinker and oement (O.Sl). 
The wight. are average. ot 1919 and 1934 ratios of man-hours consumed 
1D olinker production, elinker grinding, and oement Shipping, respec
tively, to total man-hours of direot labor. To clinker production _s 
aesiped the labor involved in quarrying, raw grinding, clinker burning, 
operatiDg the ooal-mill department, and, in addition, 60 percent of the 
labor in the p01nlr department J the remaining 40 percent at power-depart
_lit labor _e aSligned to clinker grinding. The ratios fer 1919 wre 
derived troa a etudy by H. E. Hilte (eee Table A-20, fDa b), and tor 
1934, tram a etwiy by B. H. i'opki. (eee Table A-20, fDa a). 
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Table A-20.- NUMBER OF WAGE EARNERS AND OUTP17l' PER MAN-HOUR IN TIIB CEMENT 
INDUSTR!': 1919 TO 1936 

, 

Output ot Portland liatio ot 
Average oement Number ot "equivalent" 
number 

portland produotion man-hours to tinished 
Year ot wage oement per tor sa.rnp1eb tor sa.rnp1eb port1and-

man-houra 
earners (barrels) 

(thousands (thousands) oement 
ot barrels) productiono 

(1) (2) (3) (4) (5) 

1919 25,524 1.015 32,803 32.311 1.011 
1920 30,500 1.066 63,500 59,586 0.993 
1921 26,231 1.225 76.250 62.247 0.994 
1922 32,900 1.338 85,000 63.52'7 1.005 
1923 35,091 1.324 101,500 76.641 ~.998 

1924 37,300 1.359 119,250 87.767 0.996 
1925 38,437 1.483 144,500 97,415 0.989 
1926 37,700 1.486 XL.a. n.a. 0.993 
1927 36,322 1.562 D.a. n.a. 0.985 
1928 34,200 1.628 157,122 96,541 0.990 

1929 33,368 1.718 152,116 88,528 0.993 
1930 31,300 1.787 140,772 78,771 0.997 
1931 24,317 2.071 111,502 53,833 0.984 
1932 16,900 1.996 67,449 33.799 0.995 

1933 15,829 2.013 56,464 28.048 0.997 
1934 19,900 2.056 77,748 37,819 0.996 
1935 20,698 1.957 76.332 39.008 0.984 
1936 22,800 2.195 111,238 50,689 0.999 

aFigures tor 1919-25 and 1928-36, 001. (3) divided by 001. (4); tor 1926 and 
1927. interpolated by means ot a productivity series (barrels ot portland 
cement ~er man-hour) tor other-than-shipping employees supplied by B. H. 
Topkis ("labor ReqUirements in Cement Produotion." Monthly labor Review, Mar. 
1936. p. 577). These productivity ratios appear to be based on the reoords 
ot member plants ot the Portland Cement Assooiation. In 1934. the plants in 
the sa.rnple produoed 75 peroent ot all portland oement. The aotual produotivi
ty ratios tor 1925-28 are 1.64. 1.70. 1.85. and 2.00 barrels per man-hour. 
b 

Figures tor 1919 oomputed trom H. E. Hilts. "Shall the state Own and Opera~e 
Its Own Portland Cement Plant?," Publio Roads (U. S. Dept. Agr •• Bur. Publio 
Roads). Jan. 1921, p. 14. Basio data refer to 5~ plants Whioh aooounted for 
41 percent of total produotion in 1919. 

Output and man-hours for 1920-25 computed by American Engineering Counoil 
(from data compiled by the Portland Cement Assooiation) and published in
Satety and Production (New York. Harper and Bros.~ 1928). p. 118. 

Data tor 1928-33 from Kinerals Yearbook: 1935 (U. S. Dept. Int •• Bur. Kines). 
p. 893, for 1934-36, unpublished figures furnished by Bureau of Mines. Prior 
to 1932, the employment sohedu1es called for average number ot men employed 
in an aotive pay-roll period. average number ot cia¥s worked. average Itmgth of 
work-day, and (since 1928) total man-shifts, sinoe 1932 they have oal1ed tor 
total man-hours. The percentage of total tinbhed portland-cement produotion 
aocounted tor by the Bureau of Mines semple is as follows. 1928-29. 1931 and 
1933. 89, 1930, 87; 1932, 88, 1934. 100, 1935-36. 99. 

°computed for the entire industry from data in Table A-19 (sn also Table A-19, 
m. 0). Relatives of this ratio ware used to adjust the index of productivity 
derived from 001. (2). 
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&oid. 
Aootio, dUut. 
Citrio 
lI;ydroohlorio 
Nitrio 
Oleio 
Phosphorio 
Steario , 
Sulphurio 

Ni trog... BDCl fixed-nitrogen compounds 
Ammoni .. , anhydrous 

Sodium oompollll4. 
Sodium bioarbonate 
.Sodium biohramate and ohromate 
Sodium borate 
Can_Uo _ods (Iodi_ bJdrox1de) 
Sodium dlioate 
Sodo. .. sh (Iodium oarbonate ~ 
Sodium 1I1l1phAte (Ialt oake 
Sod11111l eulphAte (niter oako) 

Potu_ium compollll4_ 
Pot .... ium bitartrate 

Alums BDCl alllllliDum oompollll4s 
Alwninum abraaive. 
Aluminum 1I1l1ph&te 

Coal-tar produot. 
Dyesk 

Plaltio. 
~1!D 

Compre •• ed and liquofied gas._ 
Acetylene 
. Carbon dio:r1d'" 
ChloriDe 
~gen 

Footnote. appear at end of tabl ... 

Table A-21.- PRODUCTION OF PRINCIPAL CHEIIICAa. CENSUS YEARS 1919 TO 19l16" 

(QaaDtiUe. !D thou.UIde of .pecified IUlit_) 

UJI1tb Weight° 1919 1921 1925 1925 1927 1929 

pOIIIUl 0.060 33,068 22,449 28,OS2 28."'22 30,481 62,915 

~ 0.499 3,164 S,860 6,689 7,698 7,068 10,766 
86.600 48 $1 60 60 62 63 

t ... d 130.000 18 8 21 26 27 33 
pOlllUl 0.087 44,351 47,896 48,786 53,278 65,686 66,948 
pollll4 0.079 13,380 6,197 12,829 21,330 22,397 M,674 

~ O.12l1 16.970 14,332 22.4.78 26.877 37,277 39.1540 
9.290 2,209 2,oes 3.301 lI.283 3.266 ' .. 141 

pound 0.162 25,684 21,127 23.529 31.725 '5.115 173.M9 

ton 27.960 142 101 145 123 121 140 
ton 151.454 23 18 27 28 31 39 
tan 82.791 lIO 18 53 50 65 92 
ton 53.907 302 231 431 487 5407 725 
tonh 14.901 287 222 331 395 605 590 
ton 23.297 1.033 776 1.259 1,369 1.486 1.814 
ton 16.33' 123 96 141 141 175 170 
ton 9.280 81 49 129 102 121 83 

poIIII4 0.273 4,855 5.779 5,971 7.073 7,595 7,85S 

ton 132.673 11 9 20 16 20 33 
ton 29.002 313 155 234 284 314 345 

pouru!. 0.580 63,402 39.009 93,668 86,345 95,168 111,422 

pollll4 0.8&9 D.a. n.a. 23,980 13,703 16,29S 16.991 

M ou. ft. 21.542 311 291 522 526 682 970 
pound 0.078 59,771 540,616 51.096 59,721 74.344. 136,930 
pollll4 0.034 34,392 57,223 76.118 104,960 180.183 289,855 

M ft. tt. 10.289 1,173 1,060 2,058 2,074 2.360 3.140 
.- --

19$1 INS 

48,847 28,791 
8,381 5,698 . 

f.l 46 
31 30 

29,948 lI2,492 
19,098e 24,65Se 
24.868 26,lISO 

2.84.6 2,8M1 

127,099 150.186 

128 130 
25 29 
80 94 

63' 645 
664 666 

1.509 1.6540 
99 115 
31 17 

6.881 5.789 

7 8 
309 322 

85,2001 100,953 

12,008 10,096 

743 7540 
15S,575 117.382 
255.511 249,126 

2.050 1.822 

1935 

80,100 
10,'9S 

66 
26 

43,763 
f.6,386e 
27,438 
3,164& 

138.779 

137 
f.2 

106 
720 
808 

1.872 
131j 
19 

3.855 

n.a. 
348 

101,933 

13,341 

1,143 
87.657 

414,760 
2,684 

tXI 
>en .... 
C"l 

H 
>
tXI 
t-' 
l%l 
en 

C"l 
1:1:1 
l%l 
::3: .... 
C"l 
>
t-' 
en 

l\:I 
~ 



(Quantities in thoUllU1do ot speoitied units) 
< 

Product 11nitb WeightO 

Misoellaneous 
Butyl acetate gallon 1.505 
Carbon bisulphide po'lllld 0.047 
Caloium chloride ton 20.750 
Calcium phoBphate ton 148.068 
Carbon tetraohloride pound 0.062 
Copper sulphate , pound 0.053 
Ether pound 0.239 
Ethyl acetate gallon 0.624 
Glycerin, refined pound 0.164 
Ferro-alloys ton 108.584 
Sulphur, ratined ton 43.038 
Vanillin pound 8.222 

"Quantities represent production tor .ale and interplant transter. 

bThe unit "ton" reters to the short ton ot 2,000 p<>unds. 

1919 1921 1925 1925 

D.a. n.a. 65 870 
11,606 14,942 25,201 59,876 

75 79 91 171 
22 23 39 36 

9,812 n.a.. 11,746 16,060 
35,288 27,222 32,304 32,?-97 
4,134 S,411 4,936 6,390 

361 620 2,530 2,907 
67,343 69,861 74,105 94,303 

D. .... 49 215 150 
52 29 61 41 

136 191 228 215 

1921 1929 1931 

2,342 4,521 4,664 
44,972 71,010 83,0'5 

191 277 232 
34 38 41n 

17,026 32,713 34,096 
56,667 78,669 60,981 
6,136 6,464 6,982 
4,607 10,932 5,457 

89,586 113,140 102.,510 
197 247 146 

44 78 81 
300 317 172 

CAverage unit value ot production for sale tor all census years tor which availablel tor dyes, average unit value ot Baleo. 

1933 1936 

S,778 6,SSl 
90,179 111,768 

168 227 
42" 41 

30,344 51,970 
56,238 54,769 
7,421 7,916 
8,184 6,563 

106,824 118,721 
135 243 
49 48 

263 257 

4.ron ot 100-percent equivalents. Reported quantities tor 1919-27 wera oonverted to 100~percant equivalents on the basis ot tha relationship betnan 
actual toIlS and 10~peroent equivalents in 1929. 

8pounda ot 5~peroent phosphorio-acid equivalents. 

t Ton ot· 500 Bawn' equivalants. 

'Estimated on the basil ot the average relationship in earlier years ot production toz: sale by the ChaDicals industry to production tor sale by all 
indultries. 

h40° basis, exoept in 1919 •. 

jCenaus produotion tigure minus natural-brin. output a. reported in SodiUlll Sulphate (U. S. Tarift CO"'1I11ooion, Report No. 124, 1937), p. 8. 

kxotal production, as reported in the publioation usually entitled C_s ot Dyes IU1d Other Synthetio Organio Chemical. (U. s. Taritt Commis.ion, 
Taritt Intormation Series) tor 1927 and later years. 

l Sales (rounded ott), not total produ<>tion, aa reported in Textile World (Feb. 28, 1936),. p. 156. 

1IIo0e. not inolude dry ioe, but does include carbon dioxide gas piped to ocmpanies produoing dry ioo. 

"BUIll ot monobasic, dibasio, IU1d tribuio caloiUlll phosphates. 



. -t ... :-~t· 6DlU,. 1lutJ'1 -~ .u· _te" oIal .. -" 
ltll. ..... · D.a • .. ... 
1110 .... - .... .... 
1111 .... ..... · .... 
1111 .... 11.401 · 11.111 
1121 .... t8.111 · 11.&1. 

II .. .... · 7.081 1 •• 1'7& 
1118 .... · ls.'71 lS.lS1 
l1Z8 •... · 17.240 18.898 
1817 18._ · 28.106 18.&&0 
1818 101.111 · 10.010 18.7&8 

ltZI 111.'118 11.7" 11.781 16.110 
1110 81.888 18.118 1&,,68 M.II8 
lV11 1&.111 a.a. ..... ...... 
lV1I '11.'" .... ..... D.a • 

1911 101.S11 29,681 12.808 I&.'IOT 
IBM ..... 28,178 62,112' ta,910 
1811 ..... 12,&78 61.182' 86.788 
1118 ..... - - -
W'l&hIIt 0.010 0.110 0.110 0.082 

table ,,-11.- PlDDIlltlOI or SBI.II:DD CIIDIICAIB. Ul.!O 1,.'" 
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66T · 86.188 tv.208 I.S6& 28.820 1.111 
8S8 .... 88.S2I 8S.&78 1.811 11.'118 1.882 

'121 IS8.881 111 •• 2& 7 •• S88 8.167 11.788 1.888 
811 .... · 89.170 8.8ggt to.TII 1.8,. 
8 .. · · ..... ..... a. .... .. ... 
186 .. .. · ..... .... .. ... .... - · · '1.121 7 •• 9&1' . .... 
896 .... · 67.8'11 l,la.i' ..... Il.a • 
Tao :!::~:, 101,9" 1T,811 7.Inh ..... .. ... 
781 111,627 . - .. ... .. ... 

&1.to7 O.OM 0.&10 O.09S o.a&O 0.081 0.740 

IImoleIl othlnrl ••• peosrS.d ...... SU ....... hOlD'" p_.. ., ......... ilia'"" tolll. 

IIChaS.r.1 .... 110'""1 .... &1 ... 1 B",l •• rS", (Jill. 1816). P. Z'. 
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:~ 

1111-
pole'lJo& 1.,- phurs. Vaall. s-.... 

leu' (tou) .oSdd 11 .. • (1121. (tou) 100) 

· 1.011 1.1Ot .. .. 10.' · 1._ I._ . .•. .1 •• 
11.&66 fT8 1.001 lOt 81.0 
17 •• 10 a.a. .. ... 121 13.' 
21.1M 1.161 1.101 1'10 .... 
· 1.188 1.017 820 81.0 
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· 1.ta8 1.28S 101 ft.1 

· 1.&16 •• 681 211 16.1 

11.16. 1.816 '.161 117 100.0 
11.968 1.121 1.781 · 18.0 .... 1.101 Z._ .. .. 80.' . .•. 1._ 1.111 · 1t.1 

'2.'108 1.866 1.8M · .... 
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68.8M 1.872 1,1" · " .. · &.119 1.&81 · 110.0 
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erfor' ~o aohlnw ohroDol051o&1 oClllllp&l"ablllty. fbi IDtel'ol.al-)'ear quADtl:btel tor lulphurlo "014 represent oonsumptlon 1D all 1!I4u.tri.'J tho •• tor oau,tio 104 • 
.... .. ts-t •• • t 1&10. tor all ll111U1trlo. tor 1926-28 ... d ot total ,..04 ... tl= tar 19So-a8. 1011 tic ...... tar .... IIh ........ _ .alo. tor all 1IIII ... t.l ... 

·O....,_d trGoi ,..0 •• 41", .. 1........ s •• ta. t t. -icht •• t _lud.. t.ohD1oal otho •• 

Ic.lltai ....... iI.butyl __ to ... r.441tl ... t. aormal 004 .••• 0DI\u7. h_lull .. t •• hDioal .nd .. b •• ll1t •• th ••• 

3ne• 1Y., troa pro4u.tSaD Ind." (adjuot.d t. c ....... trend) lD Ch .... &lid Iret. E!I/I •• r.II •• 19S1. p. 10. kAftr ... llllit nJ. ... tOl' ..... louo ,.. .... ill thl p.l'1od 1918-S5. 



30 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

Table A-23.- NUMBER OF WAGE EARNEllS AND AVEllAGE WEEKLY HOUllS 
IN THE CHEMICALS INDUSTRY, 1919 TO 1936 

Year Average number 
ot wage earnersa 

Average hours 
worked per weekb 

1919 72,918 53.6 
1920 59,000 49.2 
1921 42,138 50.0 
1922 53,800 53.2 
1923 62,853 53.2 

1924 58,600 52.2 
1925 57,890 52.8 
1926 56,600 60.2 
1927 55,559 60.0 
1928 59,000 50.1. 

1929 65,589 50.4 
1930 59,900 47.5 
1931 51,366 44.5 
1932 45,700 40.7 

1933 55,953 39.1 
1934 69,700 38.5 
1935 69,626 39.3 
1936 74,300 39.9 

aCensus data for odd-numbered years 1919-23 were adjusted to 
exolude wage earners engaged in rayon produotion; the tigures 
tor odd-numbered years 1927-35 are sums ot those for Chemioa1s, 
N.E.C. and Compressed and Liquetied Gases; those tor 1920, 1922, 
192~and 1928 are estimates based on N.I.C.B. index;' and those 
tor 1924 and intercensal years 1930-36 were derived by means ot 
B.L.S. index. 

The n.umQer ot wage earners tor rayon tor 1923 is reported in· 
Commerce Yearbook. 1932 (U. S. Dept. Com., Bur. For. and Dame 
Came), I, 423, which oites the Bureau ot the Census as its 
source; the numbers tor 1919 and 1921 were estimated by the 
division ot rayon-yarn production by output-per-wage-earner 
ratios extrapolated on the assumption ot the average biennial 
rate ot change between 1923 and 1929. 

bFor 1920-36, H.I.C.B.; tor 1919, the quotient ot Census par 
rolls and average hourly earnings (Wartime Changes in Wages, 
N.I.C.B., 1919, p. 96) divided by the ~roduot ot average numbtr 
ot wage earners and 52 (weeks per year). 



Table A-24.- PRODUCTION OF PRINCIPAL CLAY PRODUCTS (OTHER THAN POTTERY) AND NONCLAY REFRACTORIESr 1919 TO 1936
a 

Fire briok Hollow Silioa Architeo- En&mele4 
Common brick and olal" Face brick Sewer pipe building briok turd Wall tUe brick Year 

(thousands) briok, b10ok, (thousands) (tons) tUe (thou- terra (1,000 (thou-
01' tile (tona) sands) ootta Bq. tt.) lands) (thousands) (tona) 

1919 4,151,881 963,439b 191,068 1,156,131 2,329,211 211,420 28,6100 1,496 14.166 
1920 4.851,626 1,114,809b 186,614 1,181,378 2,579,068 250,682 11,826 10,211 11,118 
1921 4,447.981 621,009b 873.346 1.366.265 2.011.543 104.990 68.360 10.946 12.712 
1922 6,898,898 836, 124b 1.416.818 1,422.162 2,870,308 186,547 107,224 16,606 15.380 
1923 7,282,181 1,106,673 1,931,175 I, '177,584 3,764,144 268,388 138,462 26.301 19,602 

1924 '1.158,714 940,948 2.030,403 1,961.612 3,534,'184 204,338 140,S24 30.668 21,014 
1926 '1.661,501 990,113 2,474,690 2,138,672 4,224,902 235,877 152,441 30.366 16,931 
1926 7,51'1,211 1,00'1,'184 2.439.820 1,994,333 4.096.41'1 266.409 155.564 39.010 15,441 
1927 7,060,984 866,397 2,412.903 2.115.688 4,114,309 245,881 155,932 39,537 18,09'1 
1928 6,412,810 854,895 2.411,575 1.895,48'1 3,976,311 241,523 142,720 33,805 15,407 

1929 5.505,359 938.218 2,139.408 1.675,453 4,163.521 294,402 133.958 30.443 17,137 
1930 3,631,436 738.934 1,481,825 1,2'10.527 3,148,005 212.640 96,396 17,675 13,402 
1931 2,314.664 416,041 903,226 823.303 1,927.658 103,551 54. '106 17,716 8,605 
1932 1,013.000 217,000 384,000 439,000 829,000 40.000 25.000 '1,703 6.000 

1933 1,019.810 312,523 270.323 45i,272 607,li85 110.889 25,604 9,930 4.000 
1934 1,098.689 390.214 305,208 661.222 685.710 103,534 13,281 7.306 n.a. 
1935 1.811,341 481,679 472,587 6'10.181 913.090 149,621 17,552 10,705 D.a. 
1936 2,966.521 615,498 848.780 990.984 1.534,886 229.325 22,944 13,095 D..a. 

We1ghtd 10.7 38.6 16.9 12.7 7.2 51.5 103.9 369.7 '13.5 

Footnotes appeal' at end of table. 



labl. A-24,.- PRODUC7IOII OF nmCIPAL CLAY PRODUCTS (OTHER !IWI POTTERY) AIID 1I0BCLAY REFRACTOIUES. 1919 TO 1936& _ Continued 

Vitrified 

DraI.n- Vitriti.d Rootillg Ploor COruio brick or _led Cla:r aold 
Aluminum Sterre Jlagnoe1te 

y .... tile briok. block, tU. tH. :mosaio blOCk, other and talenoe (raw or 
br10k 1111111g 

ozul._ Re1"l'actory 

tor pa:!:f (100 aq. (1,000 (1,000 than for tHe (1,000 prepared) briok a_nt 
(tona) (thOlllozula ft.) Iq. ft.) Iq. ft.) pavillg Iq. ft.) (to".) (thoulaodl) (tOD.O) (thoulozull) (tOD.O) 

(thoulaodo) 

1919 1,2*1,188 392,628 9',148 7,"191 7,172 98,718 D .... n.a. n .... D ••• Il .... D._. 
1920 1,191,290 868,206 98,381 8,007 10,9'9 102,289 ...... n •••. D.a. n.a. D.a. ... .. 
1821 978,U3 188,946 11l,8B6 7,"194 10,672 93,001 Il.a. Il.a. n ••• n.a. ... .. Il.a. 
lP22 694,813 ..a,aS8 211,688 6,788 16,608 .76,899 ..... D.a. D.a. Il.a. D.a. D. ••• 
1925 816,640 688,658 251,482 11,320 20,976 160,811 1,865 847,788 28,860 54,681 13,Of6 96,812 

1924 692,811 448,419 3Of,813 13,163 20,879 106,001 2,666 383,208 14.,461 41,986 12,762 27,448 
1926 880,6"13 448,492 289,968 19,244 20,338. 90,809 4,918 868,918 4,968 26,862 12,712 78,47' 
lP28 619,481 1181,881 f08,724 24,920 22,673 86,898 7,703 476,020 9,096 11,673 18,130 77,804 
1927 1M,392 f06,812 388,461 20,434 20,608 97,688 10,167 487,801 11,361 la,818 13,9*1 106,937 
!P28 894.206 290,832 361,380 17,786 20,053 87,827 16,333 607,802 13.880 9,706 11,118 1&1,4M 

1929 858,621 274,156 370,771 16,887 18,062 93,496 19,367 484,215 23,911 18,806 17,399 138,334 
1930 676,278 229,623 297,429 12,Ofl 10,573 70,342 18,438 542,166 11,833 9,388 13,432 98,682 
111S1 268,SOB 178,693 286,253 12,181 8,1M 28,693 21,451 214,188 7,020 8,877 8,366 74,219 
1932 149,000 115,000 128,000 8,487 4,973 18,000 9,463 136,000 5,000 6,000 1.000 39,000 

U3S 187,'80 a3,8U 103,267 6,"193 4,229 8,291 8,f01 192,207 9,663 5,827 9,027 88,"4 
1934 188,128 ",718 113,327 6,23' 1,936 14,079 6,826 261,311 16,719 '.626 10,6fO 66,618 
1936 264,123 71,800 134,922 7,666 8,418 11,462 12,626 262,870 13,220 7,614 12,112 78,192 
!t38 318,428 "19,041 211,281 12,317 8,686 18,189 21,666 177,344 11,161 12,970 20,f03 98,_ 

Weiptd 7.8 21.8 10,0 237.6 207,1 18.4 623.8 4.7 88.6 27.8 323.6 22.6 

"Ilo.ta tor 193e tro. Clay Productl (lllolud1ll5 Pottery), lIol101&y Hetraotori.I, ... d SUld-vue Brioloo Production t.Ild StooD, 1938 (11, s. Ilept. Com., Bur. Cell.). 

Dat .. tor lnteroOD.Ot.l :r ..... appareot1y de not bIolud. olO¥ produota made ill other iIlduatrie.. Suoh output, how,""r, _ted to only 0.18-0.93 peroeot ot the aggregat. 
~u. at olq produot. ill a_a :rearl 1921-36, 

hlD.Olude. data tor hlsh-&llDi .... briok. 

"Be_ted b:r t1iTidillg ~u. ill 1919 by ~u. po r W11 t ill 1920. 

dvll1t ~ ... (dollar.) ill 1828. 
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table A-25.- BUllBml OF WAGE EARNERS. WAGg;. AND AVERAGE HOURLY 
EARHIIlGS III tHE CLAY PRODUCTS (OTHER THAll POTTERY) .AlID 

IJOIlCLAY REFRACTORIES INDUSTRYI 1919 TO 1936 

33 

Aftrage DUmber o~ Wagellb (thou- Aftrage hourly 
earn1ngllo Year wage earnerlla lIandll o~ dollarll) (dollars) 

1919 '16.915 '18.256 0.456 
1920 82.700 106 .. 100 .576 
1921 68.'159 73.726 .471 
1922 84.500 91.100 .465 
1923 102.723 123.773 .531 

1924 100.700 127.700 .543 
1925 102.7'17 127.127 .531 
1926 105.000 128.400 .534 
192'1 100.972 121.968 .539 
1928 94.200 110.400 .543 

1929 93.336 106.918 .524 
1930 73.600 78.500 .532 
1931 51.128 44.368 .475 
1932 32.500 19.600 .388 

1933 Sl.944 18.967 .367 
1934 39.300 27.300 .437 
1935 44.683 34.603 .450 
1936 66.000 51.000 .453 

a 
Figures ~or 1920 and 1922 oomputed trom interpolated relativell 

(based on the B.L.S. emplo)'lllent index tor the Stone. Clay. and Glass 
Produotll group) and the _ber ot wage earners in the base year. 

Figurell ~or 1931-36 inolude a small DUmber (less than 1 peroent ot 
the total) ot wage earners employed in the Crucibles industry. 

"Figurell tor 1920 and 1922 are estimates interpolated by means of 
II lIeriell tor the total value of the indulltry'll output. (rile ratio 
of wagell to value. 157-38 peroent. is quite stable.) rile value fig
urell. in thousands ot dollars. are: 1919. 208.404, 1920. 282.030, 
1921. 195.603, 1922. 243.954, 1923. 333.508. 

°For 1932-38. B.L.S., for earlier years. figures tram an H.R.P.
I.B.B.R. field study - the results of which are IlUJlllllarized in 
1(. E. West. Produotivi and Em 1 ent in Selected Industries: 
Brick and Tile H.R.P. Rep. No. B-2 - adjusted to the B.L.S. level. 

rhe tield study presents average hourly earnings for the following 
5 regionlll Calif •• Iowa. lana •• 1(0 •• Okla., Ind •• Ill. (excluding 
Chioago area), IJ. l •• Jr. Y •• Ohio. Fa.1 Fla •• Ga •• Md •• Jr. C •• Va., 
Chicago area. A lIimple average of the earnings tor these regions 
__ ulled to interpolate a harmonio mean with Census pay-roll weights 
tor the odd-llUlllbered years. rile resulting series. all noted above. 
wall adjullted to the level IIhown by the B.L.S. data for 1932-36 
(the ratio ot the 2 lIerias varied tram 1.06 to 1.09). 
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1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
i9S5 
1936 

Table A-26.- PRODUCTIOlI' J:r BEEHIVE COKE OVENS I 
1919 TO 1936& 

(Short tons) 

Year Coke 
Coke breeze 
reoovered 

19,042,936 b 45.200b 20,511,092 173.900b · 
5,538,042 41.200 
8,573,467 64.681 

19,379,870 140.827 . 
10,286,037 225,814 
11,154,784 160,057 
12,488,951 183,361 
7,207,417 128,475 
4,492,803 111,277 

6,472,019 203,708 
2,776,316 83,311 
1,128,337 15,230 

651.888 34,931 

911,058 32,236 
1,028,765 28,194 

917,208 19,068 
1,706,063 32,565 

Ccmveraion 
taotoro 1.000 0.877 

&Data tor 1919-31 freD JU.neral Resources ot the United States 
(U. S. Dept. CCIIIl., Bur. JU.nes), pt. II. "Nonmetals;" and tor 
1932-37, trOlll. J!1nerala Yearbook (U. S. Dept. Int., Bur. llines). 
Breeze recovered represents the differenoe between breeze pro
duotion and waste. 

bsst1mated b.1 multiplying breeze produotion b.1 the 1922 ratio 
or breeze reo overed to breeze produotion. 

°Relative heat value (B.t.u.) per short ton. The absolute 
values are: 22.8 million tor ooke and 20.0 million for breeze. 
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Table A-21.- PRODUCTION .A'l BYPRODUCT COKE OVENS a 
1919 TO 1936& 

Thouatmda ot ThOllstmda ot gallons ahort tons Millions 
Year ot cu. ft. 

Coke ot gas Tar Light oil Coke breeze reooveredb 
reoovered produoed produced 

1919 25,138 1,8280 405,046 288,902 92,413 
1920 30,834 2,434c 466,118 360,664 109,110 
1921 19,150 1,811 301,338 263,052 16,917 
1922 28,551 2,362 434,622 327,180 101,438 
1923 37,598 3,283 588,610 440,907 135,647 

1924 33,984 2,819 630,502 422,074 128,957 
1925 39,912 3,494 628,366 480,849 146,443 
1926 44,377 4,136 694,345 529,486 164,060 
1927 43,885 4,081 689,160 546,859 164,488 
1928 48,313 4,354 157,221 631,845 188,598 

1929 63,412 4,830 824,391 680,864 200,594 
1930 45,198 4,312 707,769 602,486 178,326 
1931 32,358 3,111 517,990 450,856 122,529 
1932 21,137 2,105 344,544 303,812 73,763 

1933 26,678 2,521 423,930 363,299 96,632 
1934 30,793 2,726 .485,440 408,110 115,695 
1935 34,224 2,859 536,459 450,308 133,697 
1938 44,569 3,568 687,765 560,3B6 170,234 

Conversion 
tactord 1.000 0.871 0.0241 0.00658 0.00570 

asee Table A-26, fn. a. 

bDiffer~noe between production and WAste. 

°Eatimated b.r mu1tipl7ing breeze produotion b.r the 1921 ratio 
ot breeze reo overed to breeze produotion. 

dRe1ative heat value (B.t.u.) per speoified unit. The absolute 
valuea area 22.8 million per ton of coke, 20.0 million per ton 
ot breeze, 650 per cu. ft. ot ooke-oven gas, 150 thousand per 
gallon ot tar, and 130 thousand per gallon ot light 011. 
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Table A-28.- NmmER OF WAGE EARNERS AND MAE-HOURS WORKED AT 
BEEHIVE AND BYPRODUCT COKE OVENS. 1919 TO 1936a 

BeehiTe ovens Byproduct ovens 
Year 

Wage earnersb llan-hours Wage earnersC )lan-hours 

1919 13,766 28,110,000 16,828 50,863,000 
1920 12,924 26,202,000 21,488 59,868,000 
1921 3,656 1,360,153 12,871 33,312,778 
1922 6,348 12,427,654 14,928 40,168,014 
1923 9,598 18,611,462 19,546 48,125,693 

1924 4,903 10,238,636 16,772 41,709,401 
1925 6,617 13,126,934 18,085 47,827,266 
1926 6.244 12,450,986 18,293 49,183,524 
1927 3,284 7,900,745 18,652 50,333,202 
1928 2,422 5,906,048 16,981 48,251.099 

1929 2,706 6,585,651 19,016 67,071,083 
1930 1,731 3,711,647 18,141 52,251 ,408 
1931 84J: 1,609,295 15,237 42,964,986 
1932 663 1,251,843 11,999 31,964,730 

1933 893 1,633,556 13,858 35,580,210 
1934 .920 1,478,012 17,248 41,414,825 
1935 866 1,370,418 17,538 39,570,695 
1936 1,231 1,942,072 20,899 41,377,028 

aoata tor 1919-34 tram annual issues, 1930-34, ot Coke-Oven 
Aooidents in the United states (U. S. Depth Cam. and Int., 
Bur. Kines); and tor 1935-36, from Aooidents at Coke Ovens 
During 1936 (U. S. Dept. Int., Bur. lanes), p. 2. 

bCensus wage-earner series was completed tor even-nUmbered 
years and 1933-35 by means at relatives at man-shirts as re
ported by Bureau ot Mines in Coke-Oven Accidents in the United 
States (annual series. 1930-34) and Accidents at Coke Ovens 
During 1936. 

cThe tigures tor the odd-numbered years 1919-35 were derived 
trom Census statistics tor 1919-31 and estimates tor 1933 and 
1935 obtained by subtracting emplqyment tor Beehive Coke tram 
the Census totals tor the 2 industries; they were adjusted to 
include employment at oity gas oompanies. (The adjustment 
taotor is the ratio ot the output - in terms at aggregate oOke 
equivalents - ot.wage earners at all byproduot ooke ovens to 
the output at those at byproduot ooke ovens not owned by oit,y 
gas oompanies.) The emplqyment series was oompleted tor the 
period 1919-36 by means or a oomparable Bureau ot Mines series 
for man-shifts published· in Aocidents at Coke Ovens during 
1936. 



Table A-29.- PRODUCTION OF CONFECTIONERY, CENSUS YEARS 1925 TO 1935a 

Produot We1ghtb 1925 
p 

1921 1929 1931 1933 1935 

Chooolates 
Fancy 0.493 124,613 131,999 149,240 103,869 94,070 138,688 
Bulk .256 171,091 189,180 111,121 132,897 138,991 188,534 
Count .170 n.a. 53,976 63,966 53,923 47,355 65,496 

Bars 
Chooolate-oovered .185 190,489 271,677 367,772 324,319 337,972 336,669 
Others .203 58,488 75,003 86,529 62,292 58,419 59,267 

Bard candy .149 190,350 223,481 227,798 237,038 205,170 226,303 
Caramel. and ohewing candy .163 n.a. 102,258 92,855 70,654 79,584 121,045 
Gum work .112 n.a. 83,181 96,522 72,203 75,521 96,61.7 
Pan work .138 59,499 72,990 68,022 64,390 64,145 90,718 
Marshmallows .157 n.a. 54,498 53,754 59,225 45,930 59,340 
Lozenges .211 n.a. 23,725 29,265 22,174 21,542 24,978 

aIn 1925 and 1927, a number of establishments did not report produotion in detail. In the same years, the 
Census did not report detailed production statistios for confeotionery produced as secondary products of 
other industries. Index number. for 1925 and 1927 were, therefore, adjusted for oomparabi1ity with subse
quent years. Thi. was done by multiplying the two relatives b,y the ratio of the total value of oonfectioner,y 
produoed in all industries to the value of oonfeotionery reported in detail by establishments within the in
dustry. The ratios are 1.148 in 1925 and 1.095 in 1927. 

bva1ue per pound (dollars) in 1929. 
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Year 

1925 
1926 
1927 
1928 

1927 
1928 
1929 

1929 
1930 

1933 
1934 

i934 
1936 

1935 
1936 

Weight 

Table ~30._ SALES OF CANDY. 1925 TO 1935-

(Thousand. ot pound.) 

Package goods Bulk candy Candy bar. 

Molded Chooo-Chooa. other 
Plain FaDO)" late other ohooo- late type. 

late oonred 

83,805 47,170 160,886 321,101 64,840 218,967 36,627 
94,210 52,993 166,471 325,143 61,944 259.027 40,198 
70,062 41,887 138,323 326,638 52,642 278,661 66,400 
72,091 40,564 134,354 333,306 64,996 282,907 46,773 

72,536 46,217 144,044 334,176 102,191 255,350 63,035 
64,246 44,088 142,659 337,423 112,568 262,357 51,449 
66,396 42,742 137,442 346,145 112,056 361,842 59,069 

75,936 43,252 133,921 342,865 99,379 347,866 59,357 
75,402 35,707 109,351 338,806 100,604 374,216 51,866 

97,228 11,236 lOS,334 265,281 97,830 299,107 22,657 
117,322 14,279 131,043 296,227 129,399 285,014 25,824 

119,299 14,316 136,746 291,861 132,125 290,252 26,304 
141,119 14,364 152,956 313,264 153,952 296,879 31,433 

136,619 13,247 149,416 301,919 153,283 282,313 29,323 
146,980 15,171 166,024 320,225 164,360 311.295 35,563 

0.364 !l.767 0.242 0.151 0.32l1 0.195 0.203 

Fin-
and 

ten-
oent 
paok-
age. 

48,606 
4.9,376 
60,510 
66,260 

64,961 
58,943 
56,425 

48,612 
52,804 

58,874 
52,859 

66,838 
57,868 

47,491 
54,397 

0.220 

Pallll¥ 
good. 

164,643 
166,548 
182,217 
174,618 

201,302 
191,790 
203,126 

209,376 
196,862 

206,228 
247,135 

254,113 
250,817 

224,865 
236,128 

0.148 

aData trom Confectionery Distribution in the United State. (U. S. Dept. Com., Bur. 
For. and Dom. Com.). For eaoh group ot years, the figures are trmn the most reoent 
issue in whioh they were aw.ilable. Data were compiled "in oooperation with the 
Nations1 Confectioners' Assooiation, the Nationsl Wholesale Confeotioners' 
Association, the Assooiated Retail Confeotioners ot the United States, 100a1 
oonfectionery assoaiations, and the trade press." 

A certain amount of duplicatiClll results tran sale. of manutaoturers to each other. 
The percentages of resales to total aales are. 

1925 .... 7.0 1927 5.5 1929 •••• 4.7 
1930 •••• 5.5 1926 .... 6.0 1928 6.1 

1921 •••• 5.0 1929 •••• 5.2 
1928 •••• 6.9 

In the 1933-U, 1934-35, and 1935-36 surveys, resales were not inoluded ~ in the data 
oolleoted. 

The ooverage ot the various surveys, in terms of value and the number of identical 
establishments, are, approx1lllately aa tollows, 

Survey 

1925-28 
1927-29 
1929-30 
1933-34 
1934-35 
1935-36 

Percent ot value of Number of identioal 
oommeroial produot1ao ebtabliahment. 

80 "82 
87 499 
86 517 

'f5-80 343 
75 402 
10 U8 

bvalue per pound (dollars) in 1929. 
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Table A-U.- D1TERPOIATDlG SERIES FOR CONFECTIONERY HiODUCTIOlf D1DEX: 
1925 TO 1936 

Year 
Index of candy lIillions of po~ 

Ale.a at candy produced 

1925 92.1 a.a. 
1925 100.4 n.a. 
1921 95.0 D..a. 
1928 93.5 n.a. 

1929 100.0 1,680 
1930 96.8 1,543 
1951 n.a. 1.457 
19S2 n.-.. l,S66 

1935 88.40 i.443 
1934 100.00 1,571 
19S5 108.50 1,614 
19S6 116.9c 1.830 

39 

Acompute4 tram Table A-SO. Relatives ot the aggregates oomputed tor each 
at the su:rvays were 1iz1ked to yield the 1Jldax numbers. 'Which are on a 1929 
bas. fOr 1925-30 and on a 1934 bas. tor 1933-36. 

bInternationa1 Confectioner, Mar. 1937, p. 22. Figures for 1929, 1932, and 
19S6 wer. reported, thoae tor other years were read from a bar graph pre
pared by the Corn Industries Research Foundation. Quantity coverage, ap
parently quite high, could not be determined exactly because some confeo
tionery 18 repcrted by the Census only in tsrms at 'Value. 

aNot en .ame baBe as figures for 1925-30. See tn. a. 

1925 
1926 
1927 
1928 

1929 
19S0 
1931 
1932 

19S3 
193. 
19255 
19256 

Table A-32.- NllKBER OF WAGE· EARNERS AND AVERAGE WEEXU' BOORS 
III THE CQlFECTIONERY INDUSTRY. 1e2S TO 1936 

TAr 
Average I1UIIIber Average hours 

at _ge earners per weeka 

63,600 60.6 
66,000 50.6 
63,163 50.6 
61,700 50.6 

63,501 50.6 
57,500 47.5 
51,262 ".4 
46,700 U.S 

50,609 37.2 
51,600 256.3 
52,109 256.7 
50,400 259.5 

·Figure. tar 1925-28 were esti_ted by .traight-line interpolation between 
thos. tor 1923 and 1929, which represent pre'Vailing weekly hours. Data tor 
19252-256, B.L.S. Estimates tor 1930-31 'WBre Dade by straight-line interpola-
tion. . 



bb~ A-as.- PRODUC'UOII OP HliliCIPAL COTTOR aoollS, CIIHB1JI YBAIUI 1919 !O lSSa& 

l'nI4uofl II.1&btb 1919 11121 1921 192& 1927 1929 lSSl 19S5 19S6 

Ih.otlnc. 0.088 l,18B,MI 1,800,998 1,89&,&20 l,8aa,188 1,8&7.''18 1,891,16'1 1,169,888 1,880,321 1,890,46& 
Pill .. CublDc 0.188 12,111 28,118 17,288 10,629 28,862 21,2" 12,'62 8.8411 11,842 
P_.l_ o.on 997,'" 1,167,880 1,678,196 1,168,1" 1,&83,861 1,101,026 1,us,ale I,Tot,NO 1,821,"0 
LtamI, D&lIIaookl, a_briol, cd 

,11111.,. ",UDa 0.112 .17,898 392,201 887,209 a26,087 272,'S. 228,6M 181,897 296,,"1 218,898 
'l'O'b&oOD, oh ••••• butter. 1nmtlDc. 

IIZId bllll4al. olotH I 0.02' 289,8&8 27.,268 . .o2,IU .al,688 880,424 617,Ul 687,U7 8M,'99 Ul.680 

GIlI&b_ 0.120 188,308 538,809 In,BSS 168,"'18 290,819 lU,120 !iI,llI 89,688 .0,680 
lIo.quito 1I..trt1zlc .. tU'latm 0.071 1'.U6 88,068 r 87,la4 21,096 14,72'1 aa,298 18,7SZ 8,002 11, •• 

1Ih1rt1Dc' 0.1" 1&2,110 800,120 141,226° '66,197 118,&30 117,048 271,178 278,M9 271,889 
DrUl. 0.121 81.,822 191,716 l03,f21 286,11& 1'7,778 32:5,0&1 184,8.&6 191,987 178,698 
t.illl UI4 lat ... 0.112 UoI,oI78 8M.6SS 0189,880 632.881 .1&,997 2M.117 201,6M 2701,1&1 273,lISl 

lloklnco 0.219 8S,688 46,526 63,'99 '8,382 69,288 42,411 12,418 47,286 68.67' 
D_ 0.197 lIS8,898 168,127 226,6to 180,492 264,118 249,891 202,111 288,188 208,367 .app.d. t.brio. 0.160 288,088 294,718 881,391 340,<118 400,097 823,140 288,011 a77 ,791 291,108 
Cottoaad... uul oottcm. wont.t. 0.2.0 21,112 22,980 20,962 29.131 12,697 M,BS8 "",988 61,892 1::::d. rin "abrio. 0.S69 160,271 96,667 228,666 242.126 226.912 302.ae. 168.337 Itl,208 

Coma. duck (_opt tiro) 0.269 178,640 97,031 IS9,221 181,8801 178,807 188,068 111,678 132,710 128,903 
llullbo....s duck ( ..... pt .1 ... ) 0.a89 a •• ,. a8.161 21,862 81.460 39.698 41.088 26.006 19,619 22,828 
'.p.nri •• 1.3n 21,101 10,<114 20,8M 16,787 18,619 9,810 9,188 9,978 8,072 
Pluh •• , .. Inti, cd. ..,lYeteeu 0.714 IO,S21 11,610 21,111 as,478 42.889 62,868. 2S,1M 18,188 20,591 
Cord1U'oy. O.SIO 18,88S 18,366 27,S89 11,683 1&.171 27,13. 16,102 26,828 11,m 

, .. h, tcnMUq, a4 wuh oloth. 0.198 Tt,721 119,112&1 122,6.at 128,_ 189,997 189,8M 168,378 149,9SI 170.sa7 
_bII1._ 0.2M 21,0191 41,120 40,908 81,4&8 11,621 15,888 20,624 16,B18 1&,Ml 
BbBot. 0.210 88,821 81,&20 88,060 82,077 107,288 91,061 n,989 101,188 D .... 
B08oprn40 uo4 ,uUt. 0.810 24,012 11,B28 a15,891 82,817 71,283 82,902 86,921 eo,.'12 D.a. 
_ p .... produo08 tor oaJ,. 0.391 818,_ ~,219 820,726 828,367 88 •• S8& 6'7.726 .1, • .aa '98,498 889.111 

!h1'll4 '1.4ft9 28,442 28,278 &I,8.a 1",181 29,992 28,260 19,878 21,1&8 M,8M1 -- 0.:1580 11,880 13,440 18,898 21,292 28,280 .0._ <67,081 69,078 6O.13S 
BattlDc, wa441Z1c, a4 aattrell teltl 0.IS0 88,&17 <69,8&8 l00,l7ob 8O,SPI 129,838 I.V,.al llA,lU 81,888 ..... 
OottJOD oa1"4 lap., .11 .... r, aDd 1'0T1.JIp 

pro4uoe4 tor .a1. 0.174 ",280 6,SU ",686 <6,957 .,<618 10,136 6,0&62 '.178 9,918 
Co~ wut. pro4uo1l4 tor .al. 0.07S &I.,9U 271,'17& 178.6<&0 n7,Os. "",.uS _,V18 115.B08 881.0111 SS8,S78 

d..ot .triot1y oomparabl. witlh prior ,. ..... b.oau •• ot ex- . t Ibid.. 192'1, p. 227. ~ca". tor ,..,.... tor .a1. u4 .ub •• qunt product. r.prl
• eDt thouIlIlI4. or poua4o, tor all othlr prod.uot., tlhoul&D41 
01 8qU&1'I yanlil. 

oludcrn ot data. to .. "Ure oord. on OODO." (the oDl.f t1eur • 
"POrted tor 'thl. it. b la po1IIId..). 'Pol' llle, tbbhed thnad .. anufactured. 1D all iD4unrlll. 

~11 NU. (doU.r.) III 1929. .~I~~~ ~~I~~_ 

OCtplUl of Ilapptao1aan" 1921, p. 22 •• 
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fable A-M_ IBDEX OF RAW-carTOIl CONSU1oIPTION: 1919 TO 1936a 

Year Indez 
(1929=100) 

1919 84 
1920 83 
1921 77 
1922 87 
1923 93 

1924 79 
1925 91 
1926 96 
1921 lOS 
1928 94 

1929 100 
1930 76 
1931 77 
1932 71 

1933 89 
1934 77 
1935 81 
1936 101 

.Figures for 1919-34 from Federal Reserve Index of Industrial 
Production (Federal Reserve Board. mimeo •• Apr. 1936). pp. 19" 
20. and for 1935-36" Federal Reserve Bulletin. Mar. 1937. p. 
256. The base was shifted fram 1923-25 to 1929. The original 
data were ·oompiled by the U. S. Department of Commerce. Bureau 
of the Census" from reports of al1 cotton consuming plants" 
textile mil1s. for the most part. The consumption figures are 
taken as the bales of cotton are opened at the mills.D (Record 
Book ot Business Statistics. U. S. Dept. Cam.. Bur. For. ~ 
Dam. Cam.. Ft. I. "Textiles." 1927, p. 20. tD. 1.) 



Table A-l56.- PRODUCTION OF PRIHCIPAL COTTON GOODS, NEW ENGLAND STATES. CENSUS YEARS 1919 TO 19330. 

Product Weightb 1919 1921 1923 1925 1927 1929 1931 1933 

Woven goods (over'12 
in width) 

inches 

Sheetings 0.130 271,010 352,571 329,036 270,166 236,977 176,482 146,166 142,933 
Print cloth .080 407,633 436,171 544,161c 267,097 281,097 181,683° 129,203 102,597 
Tire fabrics '.370 117,162 60,160' 97,743 90,937 87,572 102,426 63,300 48,151 
Shirtings .191 166,768 167,789 123,853 156,862 93,464 70,411 : 36,665 47,027 
Napped fabrics .182 138,233c 149,466 '189,208 156,002 131,190 80,048 .68,617 97,092 

Twills and. sateens .129 289,451d 234,428 288,70~ 274,709 203,6890 120,412 58,082 70,649 
Denilns .212 43,218 30,559 34,80 22,950 31,491 21,977 16,272 14,886 
Lawns, nainsooke, cambricI, 

361.876d 17S,77~ and similar muslins .113 313,824 268,066 216,967 236,188 138,692 219,434 
Bedspreads and quilts .328 14,743 19,893 23,518 24,983 22,281! 19,790 13,701 10,234 
other woven goodse .160 966,626 977,296 1.073.979 966,390 972,388 876,061 633,026 548,279 

Cotton yarns produced for sale .511· 208,966 104,393 113,510 109,123 92, 73of 90,6821. 33,196 42,423 
Cotten waste produced for .81e 

I 
.088 180,971 144,113 172~ 783 172,548 161,907 134,714 89,849 97,791 

aThe Naw EnglandStatel are. Maine, New Bamp.hire~ Vermont, .,aaachuaetts. Rhode Island. and Conneoticut. Figures tor last 2 produots represent 
thoulandl of pounds, for ethen, thouland. of. square yard •• 

bUnit value (dollars) in 1929. 

°Output of 1 establilhment included by Cenlus with "other woven goodl." 

dOutput ot 2 establi.hments ino1uded by Census with "other.woven goodl." 

eC.naus statiltios _re adjusted insofar as poslible for vari,tion in the o"'llpoa1tion of this olass tram year te year. In addition to itama not 
_\IIIlerated. it ino1ude.. Tobaooo, ohee.e. butter, bunting and bandage oloths, gingham", mosquito netting and tarlatan, drills; ounoe duok (ex. 
oeptltire): n\llllbered duck (exoept tireh p1uahel, velvets and velveteenl, oorduroys, ootton table damask, draperies (exoept velvets and plushes); 
tape;tries, voilel, pajama oheok •• d1mitiel, and a1m1lar fabrios, crepel, rugl (exoept bath matlll pillow tubing, bath mats, and terry-woven 
fabri~s (exoept tewe11. towelinga, walh olothl,' and bath matI). 

f CenlU• of Manufactures. 1927. p. 231. 

gEltimated by multiplying national output in 1929 by the ratio of Haw England to national output in 1927. 



Tabl. A-36.- PRODUCTION or PRINCIPAL COTTON GOODS. COTTON-oROWINO STATES. cmus YEAlI.S 1919 TO 1933a 

Proc1uo\ We1ghtb 1919 1921 19215 1925 1921 1929 19151 191511 

Woven goods (over 12 inohes 
in width) 

Sheetings 0.081 1.041.306 1.195.390 1.305.829 1.1518.671 1.551.196 1.465.802 1.192.27' 1.'66.8'1'1 
Print oloth .010 5U.752e 702.997 1.012.0680 906.U5 1.300.293 1.520.'53 1.&26.035 1.60&.211 
Tire tabrios .368 19.719 25.'98 86.218 112.916 121.1&1 196.262 93.298 95.383 
Shirtings .1150 180.501 130,523 21'.252 295.393 282.696 2",575 2156.19' 231.322 
lIapped tabrios .139 124."5 145.252 192.187 184.414 288.233 2&2.528 219.412 280.700 

twill, and sateens .1157 98,538 109.560 160.480 227.711 170.57' 125.078d 140.832 201.256 
Den1ma .196 123.480 137.5'6 186.778 156.35.,c! 222.618 227.914 186,836 253.903 
LaWllS. !lainsoaks. olllllbrios. 

105.499d and 11m11ar muslin. ;,104 43.966 18.279 87.502 35.3260 39.342 38.923 76.007 
Bedspreads and quilts .297 S.119 10.878 p,287 26.130 46.627 151.01,d 42.068 38.646 
other woven goodse .130 964.775 870.848 1.260.753 1.213.689 1.475.904 1.6115,5116 1,113,146 1,1122,411 

Cotton y&ma produoed tor .ale .314 369,004 347,876 461,635 490,781 662."51' 638.907g 314.668 446.371 
Cotton waste produoed 1'or ,ale .067 118,762 117,6111 190.759 228,118. 301.9'1 299,214 219.639 254.163 

AThe Cotton-growing States arel Alabama,. Arkanaas, California. Oeorgia. Iteutuckl, Louisiana. Mississippi. W.lsouri. North 
Carolina. Oklabama. South Cuolina. Tenne .. ee. Texas. and Virginia. Figurel 1'or la.t 2 produota represent thou,and. 01' pounds, 
1'or others, thousands ot Iquare yards. 

b-f'see corresponding 1'ootnote.. Table A-3S. 

CEst_ted b;y multiplying national output in 1929 by the ratio 01' the produotion of' Cotton-growing State. to the national 
total in 1921. 



Table A-37.- PRODUCTION OF PRINCIPAL COTTON GOODS, BY REGIONS. 1933 AND 1935a 

New England States Cotton-growing States 
Produot 

Weightb 1933 1935 Weightb 1933 1935 

Cotton woven goods (over 12 inohes in 
width) 0.102 1,438,528 1,349,534 0.083 6,263,102 5,609,135 

Cotton yarns produced tor sale .444 42,423 32,177 .288 446,371 353,411 
Cotton twine .325 1,118 1,458 .234 53,205 44.846 
Cotton cordage and rope .368 4,651 4,389 .212 21,526 16,910 
Cotton waste produced tor sale .057 97,791 83,108 .045 254,763 249,616 

&Quantities tor tirst product represent thousands ot square yardsJ tor remaining products, thousands ot 
pounds. 

bAverage unit value (dollars) in 1933-35. 



BASIC TABLES: COTTON GOODS 

Table A-M_ JitIIBm OF WAGE EARRERS Alm JWI-B>URS D 
1lIE COl'TOB GOODS IIDUSmY: 

1919 to 1936 

Aftrage Tages Aftrage 
IlaD-hourab hour1:r 

45 

Year maber o~ (thouslUlds o~ 
wage eU'll8rs dollars) . earDillgsa ( thouslUlds) 

(dollara) 

1919 430.966 355.475 n .... 1.003.100 
1920 432.600 452.300 0.480 942.300 
1921 U2.058 328.221 .341 945.900 
1922 415.100 U5.1OO .330 956.600 
1925 4n.50S 396. 60S .S18 1.049.200 

1924 409.200 330.100 .312 881.500 
1925 445.184 353.883 .350 1.011.100 
1926 450.000 354.800 .328 1.081.100 
1927 461.596 380.910 .323 1.179.300 
1928 422.400 318.400 .324 982.900 

1929 424.916 2524.289 .324 1.000.900 
1930 351.300 250.000 .325 169.100 
1931 329.962 219.680 .281 781,800 
1932 296.900 151,900 .239 660.800 

1933 379.445 216,384 .211 181.200 
1934 393.100 244.300 .318 646,200 
1935 369.062 236.339 .316 628,600 
1936 391.000 265.600 .368 121,200 

~s ror even-DUIIlbered :rears 192o-30.1'roIa Wages and Hours 
or Labor in Cotton-Goods Jlanu1'acturi.ng; 1910 to 1930 (B.L.S. 
1IIll1. 539). p. 2. 1'he B.L.S. samples represented the f'olloring 
percentages or total anp10ymentl in 1920. 15.8, 1922. 15.2, 
1924. 19.1, 1926. 18.4: 1928. 20.9, and 1930. 25.3. Figures 
~or odd-DlDlbered years 1921-31 are unpublished B.L.S. estilllates, 
data ror 1932-36 •. regular B.L.S. aune;r. 

°For all ;rears except 1919. quoticts o~ wages and average 
hourly e&n'illgs. For 1919. the product of' weekly IIIBIl-hOurS 
(1. e •• wage eamers tiaes average weekly hours) and the 
estJ.ated average number or weeks in the year (1. e •• SO.6. 
the average ror 1920-36). AT8rage weekly hours f'or 1919 are 
Census prevailing reduoed to aotual by aeans of' the average 
or the 1921 and 1925 ratios (0.865) of' aotual (B.L.S.-B.I.C.B.) 
to prft"&i1Ing. the average number or weeks was obtained frca 
the quotients or IUIDUal JII8D-hours aDd weekly 1I8D-hours (deriT8d 
trca ~loya8llt and B.L.S.-B.I.C.B. actual weekly hours). the 
•• I.C.B. actual hours !'or the United States are averages (with 
~l~t weights) tor the Borth and South. 



46 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

Table A-S9.- lIllIIBER OF WAGE EAlUIERS AlIIl IWI-HOURS m TIlE COTTOlI GOODS DlDUSmy. 
BY REGIOlIS. CENSUS YEARS 1919 TO 1935 

New England States Cotton-growing State. 

Wagesa 
A ..... rage 

Wagesd A ..... rage 

Year 
A ..... rage hourly JIaD- A ..... rage hourly JIaD-
number (thou- ea~ hoursc DUmber (thou- earn- houret 
ot wage sands ot 1ngs (thou- ot waga . sands ot :l.Dgse (thou-

earnerBa dollars) (dol- sands) earners dollars) (dol- sands) 
lars) lars) 

1919 203,589 184,lS0 a.a. 399,9OS 193,451 139,706 D.a. 421,81S 
1921 187,051 173,938 0.415 419,128 193,847 121,910 0.320 3HO,969 
1923 195,947 199,373 .445 448,029 239,562 156,688 .352 445,136 
1925 164,954 158,774 .4.28 370,967 247,384 157,010 .309 508,123 
1927 155,642 154,795 .433 357,494 281.769 190,032 .324 586,519 

1929 127,041 119,05S .420 283,460 274,851 179,143 .322 556,345 
1931 90,906 77,097 .392 196,676 222,488 126,768 B.a. 457,673 
1933 91,56~1 63,18;1 .358 176,492 273,47~! 142,41~1 D.a. 477,347 
1935 76,581 58,500 .4.48 130,580 278,674 166,992 n.a. 395,526 

aDerived trom Census statistics tor individual 11ew England States (see Table A-35, 
tn. a). Figures tor Vermont tor 1931 were estimated on the assUlllption· that they bore 
the same proportion to the .national totals as the average tor all the other odd
numbered year. exoept 1929 and 1935. 

bN•I •C•B• series tor North (via., COlll18citiout, IllinoiS, llai%l8, IIAssaolmsetts, New 
Hampshire, New Jersey, lIew York, PeDDBylvania, and Rhode Island). 
o . 
For all years exoept 1919, _ges divided by average hourly earnings; tor 1919, the 

produot ot ..... ekly lIIIIll-hours and the average DUmber ot weeks per year in oensus year. 
1921-a5. Weekly lIIIIll-hours ..... re obtained by 1IIl1tip1ying total man-hours tor the 2 
regions in 1919 (i. e., the produot ot total emplo;ym&nt in New England and Cotton
growing states and the hours tigure desoribsd in Table A-S8, tn. b) by the 1921 ratio 
ot lIIIUl-hours tor New England to the 8UIII tor lIew England and the Cotton-growing States. 
The average JlUlllber ot ... eka per year iB the quotient ot t.IIDUal and weekly lIIIUl-hoursl· 
the series tor the latter _s deri~ by IIIlltiplioation ot employment by N.I.C.B. 
average weekly hours. 

dComplled trom Census .tatiltics tor individual Cotton-growing States (see Table A-36, 
tn. a). Sinoe separate figures were not al_ye reported, estimates were made by ap
plying to the national total the average ratio ot emplo1""'nt (or _ges) in the state 
(or group ot states) tor whicih separate statilt1as are not presented to emplo;vment 
(or _ges) in the whole Un!. ted States. 

~.I.C.B. series tor South (vis., Alabama, Georgia, Itentuoq~ IlAl"yland, lI1ae1ssippi, 
North Carolina, South Carolina, Telll18ssee, and VirgiDia). 

f For all years exoept 1919 and 1931-35, _ges divided by a~rage hourly earDings. 
For 1919, the method PBl'Bllels that described in tn. c. For 19a1-a5, esti_tes tor 
both regions oombi%l8d (i. e., !lew England and cottcm-growing Statea) .... re tirst made 
on the aesumption that the a ..... rage ratio in 1919-29 ot their total _hour. to _ 
houra in the United States (Tab'le A-38) _a typical ot the later yeara; then, _ 
hours tor New Engl .... d .... re deduoted tr .... these· estimates. 

gThe CaDeus figures, whicih incilude data tor the Cotton lIarrow Fabrios and the Fish 
lists and Seine. industries, were adjusted by multiplication by the average ot the 
ratios tor 1931 and 193a ot Cotton Goods to the Cotton Goods and Cotton Nar ...... 
Fabrics industries oombined. 110 adjustmeDt _s poasible tor the FiBh Nets and Seine. 
industry_ 



Year 

1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 

1928 
1929 
1930 
1931 
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Table A-40.- PllODUCTIOB IB THE ELECTRIC LAMPS nmUSTRY, 
1920 TO 1931& 

(Thousands ot \mits) 

Iknutaoture ot - Assembly ot lamps 
Bulbs 

Bases 
large Jliniature large Miniature 

255.815 117.170 432.068 234.770 127.370 
199.989 71.850 187.648 161,665 80,850 
257,892 95,646 348.932 206,019 105.246 
308.707 145,979 442,751 248,347 155,879 

244,218 173,400 435,901 251,752 183,420 
299,517 175,030 463,571 274,087 185,188 
327,649 188,891 468,024 281,588 200,867 
377,910 194,135 565,616 340,545 203,967 

334,915 232,459 573,129 313,475 243,478 
388,159 269.711 713,849 362,826 281,131 
360.726 205,740 559,017 335,001 218,198 
348,203 168,143 513,001 326,613 176,737 

aData from Witt Bawden, Techno10 iea1 Che es and 
the Electric-Lamp Indust~ B.L.S. Bull. No. 593), pp. 46, 48, 52. 
33. Aooording to this report, "the tigures ot the volume of· out
put and of labor are estimates derived from the best available 
souroes. For relatively small portions of the industry, only 
the production tigures are available, but manutacturing methods. 
are known and the approximate amounts of labor can be appor
tioned. For other small portions ot the industry, records of 
labor are not available tor some ot the years 1920 to 1931, but 
tor these years reasonably close approximations can be made. In 
some ot the minor details, the figures are not comparable tor the 
entire period. For example, in the volume of labor employed in 
lamp-assembly plants there is included a small amount ot labor 
used in making miniature bulbs before this work was completely 
transferred to .separate plants. On the other hand, a counter
balanoing illustration is the extension of dining-room facilities 
in 1amp-assemb1y plants, which tended to increase the volume of 
labor in these plants during the later years of the period from 
1920 to 1931. 

-while the basio figures given in the tables are not to be 
regarded as exaot transcriptions ot records, and while there is 
undoubtedly a margin of error. at the same time it is believed 
that the aotua1 trends in lamp-assembly plants of the industry as 
& whole are shown with an unimportant mrgin of error." (P. 33.) 
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Table A-4l.- NUMBER OF WAGE EARNERS IN THE ELECTRIC LAMPS INDUSTRY, 
1920 TO 1931a 

NlDIlber engaged in manufacture of -
Number engaged in 

Year Bulbs assembly of lamps 
Basee 

large Miniature large Miniature 

1920 2,892 259 455 12,196 6,087 
1921 2,878 330 276 7,826 3,103 
1922 1,486 226 314 8,387 3.737 
1923 1,288 214 376 8.844 3.989 

1924 1.093 193 389 6.674 3,639 
1925 863 161 362 6.916 3.147 
1926 1,092 142 330 6.383 2,907 
1927 1,042 166 350 6.442 2.657 

1928 906 202 361 4.564 2,689 
1929 836 204 405 4,425 2,833 
1930 919 196 348 3,987 2,473 
1931 968 140 317 3.753 2.064 

lIsee Table A-40, tn. a.· 

Table A-42.- MAN-HOURS IN THE ELECTRIC LAMPS INDUSTRY: 1920 TO 1931a 

(Thousands) 

Number oonsumed in manufaoture of -
Number oonsumed in 

Year Bulbe assembly of lamps 
Bases 

large Miniature lArge Miniature 

1920 6,687 623 1,024 25,194 10,951 
1921 6.227 342 6111 16,764 6.946 
1922 3.362 no 708 16.484 8.066 
1923 2.886 3n 843 18,469 8,362 

1924 2,638 460 876 14,240 7.839 
1925 1.943 406 789 13.066 6.698 
1926 2.467 360 786 11.498 6.078 
1927 2.346 331 803 12.064 6.868 

1928 2.032 347 806 9.902 6.074 
1929 2.006 336 1.006 10.097 6,906 
1930 2.077 296 798 • 8.621 4.903 
1931 1,840 210 642 7.620 3.928 

asee Table A-40, tn. a. 



Table A-4S.- PRODUCTION OF PRINCIPAL FERTILIZERS I CENSUS YEAllS 1919 TO 1936 

(Thousands of Ihort toni) 

SUpI .... other fertl11'lrl 

Year 
Complet. phosphatel FlIh 

tlrtlll&erl produoed lorap Potalh Iupe .... Bon. "Other" 
tor lal. Total pholphatel meal tertl11'lrl 

1919 4,271a 2,616 48 1,450& n.a. D.a. D.a. 
1921 2,986 1,9'1'1 46 1,032b D.a. D ••• D.a. 
1925 4,033 2,458 '16 1,069b n.a. D.a. D ••• 
1926 4,926 2,639 '12 692 248 48 296 
192'1 6,088 2,436 96 504 233 42 229 

1929 6,992 2,631 86 '118 211 4O 462 
1931 4,546 1,968 46 409 149 62 208 
1933 3,336 1,549 6'1 396 89 61 246 
1936 4,202 1,'166 114 389 142 66 191 

WeightO 28.18 11.21 38.30 31.26 22.9'1 39.04 34.3S 

&oro make the 1919 figure for "oomplete rertil1.ers" oomparab1e with those for later yearl, the lDIount of "lD\IIIonia
ted ferti1i.erl" ino1uded by the Censul (estimated on the balil or the 1921 ratio) wal deduoted and transferred to 
"other fertili.erl, total. n 

bnAmmoniated tertiliaerln added to maintain oomparabili~ with later yearl. 

oVaiue per tOD (dollarl) in 1929. 
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Table A-44.- CONSUMPTIOlQ' OF FERTILIZERS: 1919 '1'0 1936 

Year Short Indexb 
tonsa (1929-100) 

1919 6.858.322 84.9 
1920 '7.1'16.'754 88.0 
1921 4:.862.931 60.2 
1922 6.669.916 '70.2 
1923 6.442.314: '79.1 

1924: 6.824.911 84.5 
1925 1.333.166 90.8 
1926 1.328.268 90.1 
192'7 6.843.199 84.1 
1928 1.986.019 98.8 

1929 8.018.548 100.0 
1930 8. lSS. 8'70 101.1 
19S1 6.306.083 18.1 
1932 4:.335.601 53.1 

1933 4.810.4n 60.S 
1934 5.54:6.220 68.1 
1935 6.218.131 11.0 
1936 6.815.814 84.4 

aData for 1919 from Amerioan Fertililer Handbook. 1931 (Phila
delphia. Ware Bros •• 1931). p. 23, 1920-28. Fertilizer Review 
(National Fertilizer Assooiation). Kay-June 1931. p. 15; 1929. 
Apr.-May-June 1932. p. 14, 1930-31. Jan.-Feb.-Mar. 1933. p. 6; 
1932. Apr.-May-June 1936. p. 1S, 1933-36. Mar.~pr. 193'7. p. 13. 

The figures represent total consumption of fertilizers in the 
U. S. The estimates made by the National Fertilizer .Assooia
tion are based primarily on records of fertilizer tag sales. 
and 'Where these are not available. on estimates ot state au
thorities and of the Aseooiation itself. All but 6 states have 
1a'Ws regulating the manufaoture and sale ot fertililers. and in 
none of these 6 is the consumption otterti1izers important. 
~ require that sellers attach tags to ItcoJlllllercial fertilis
ers· and. 'With few exceptions. to any other materials which may 
be used for fertilizing purposes. These tags are purchased 
from state authorities and give such information as 'Weight ot 
package. brand name. and guaranteed analyaia. (American Fer
tilizer Handbook. 1932. pp. 66-91J 

bcomputed tram preceding column. 
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1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
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1934 
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BASIC TABLES: FERTILIZERS 

table A-45.- JrnMBER OF WAGE EAllHERS A.lID AVERAGE WEEXLY 
HOlmS D THE FERTILIZERS nmUSTRY: 

1919 1'0 1936 

Year Awrage DUlllber Awrag~ hours 
ot wage eal'll8rs worbd per weeJt& 

26.296 49.6 
31.2oob 52.8 
16.898 48.9 
22,,6oob 49.0 
18.572 50.0 

17.200 49.4c 
19.644 49.4 
20,,800 49.3 
18.612 49.3 
19.900 49.2 

20.926 49.2 
20.500 46.9 
14.551 44.6 
10.400 42.3 

13.063 41.1 
17.600 33.5 
17.473 34.1 
16.200 39.5 
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aFigures tor 1919 and 1929 represent Census prevailing weekly 
hours adjusted by the average ot the 1921 and 1923 ratios or 
R.I.C.B. actual to Census prevailing hours. The actual hours 
tor 1920-24 were derived tram R.I.C.B. t1gures /for 1920, tram 
Wa es Hours and 1 ent in American Manufaoturin Indus-
tr1es , July 1914-Janua~ 1923 New York: R.I.C.B., 1923 , 
p. 116, tor 1921-22, ibid." July 1914-July 1923 (1923). p. 116, 
tor 1923. ibid •• July 1914-January 1924 (1924). p. 83, and tor 
1924 tram Wages and Hours in American Industry (1925), p. 
lS,? the hours tor 1932-36 were supplied by B.L.S., and those 
tor 1925-28 anel 1930-31 are estimates derived by straight-line 
interpo1atiz. 

hwage earners tor 1920 and 1922 were determined tram the number 
in the base year &Del interpolated relatives. Interpolation was 
accomplished by means or R.I.C.B. tigures tor 1920-23 (tor 
.ouroes. aee 1'n. a). Sinoe the data tor 1920 and 1922 were 
a.,.,Uable tor on17 7 &Del 6 months. respectively. they had to be 
adjuated by the mean ratio (OClllputed tram Census statistics) or 
the annual average to the average tor the aame montha in the 
adjaoeDt years. 
a Average tor tirst 9 months. 



'fable "'"46_ PRODUCTIOB OF 'WHEAT FLOUR AND OTHER PRINCIPAL GRAIll-MlLL PRODUCTS I CENSUS YEARS 1919 TO 1985 

(Thouaanc1a ot apeoified urdta) 

Wheat Bran and Feed, aoreeg- Corn meal and 
Rye flour Buckwheat 

Year flour midd1inga inga, etc. corn flour flour 
(barrelsa ) (short tons) (short tonal (barrels0) (barrel sa) 

(pounda) 

1919 132,466 4,760 3,270 10,683 2,528 90,137 
1921 110,846 4,041 3,506 10,932 1,335 65,438 
1923 114,439 4,188 3,922 12,155 1,635 49,181 
1925 114,690 4,527 3,430 9,707 1,598 47,873 
1927 118,132" 4,638 2,749 9,867 1,724 _44,559 

1929 120,094 4,682 2,472 11,077 i,679 38,453 
1931 115,419 4,826 1,549 8,889

d 
1,568 31,092 

1933 101,638 3,959 1,232 8,922 1,909 22,013 
1935 102,327 4,103 1,368 7,519 1,509 25,198 

Weighte - 6.14 30.33 37.96 5.01 5.47 0.041 

aBarre1e ot 196 pounda. 

~c1udea production ot prepared reed tor 1iveatock and poultry in all years. The quantities for 1919 and 1921 we~e 
eetimated on the basie of the. 1923 proportion (determined trom Census of Manufactures. 1925, p. 116) and then deducted. 

°Barre1e ot 200 pounds. 

dDoes not include data for corn flour, which, however, comprised less than 0.3 percent ot the total for corn meal and 
flour in 1927, 1929. and 1931. 

&value per urdt (dollars) in 1929. 
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Table A-'7.- WHEAT GROUND: 1919 TO lS36 

Flour production 
Bushels ot wheat 

(thousaDds ot barrels) 
required per barrel Wheat ot fiouro 

groundd 
Year (thousands 

First Seoond First Seoond ot bushels) 
totala halt halt halt halt 

yearb yearb year year 

(1) (2) (3) (4) (5) (6) 

1919 134,321 D..a. n.a. 4.450 4.645 612,235 -
1920 107,600 D.a. n.a. 4.645 4.712 502.778 

--
n.a. n.a. 4.712 4.727 531,079 1921 112,493 

1922 D.a. n.a. n.a. 4.727 4.632 543,167e 

1923 116,267 D.a. D.a. 4.632 4.632 538.548 

1924 120,300 D.a. D.a. 4.632 4.582 663,981 
1925 - 62,600 63,335 4.662 4.635 533,519 
1926 - 62,452 66,311 4.635 4.568 646,024 
1927 - 65,716 63,464 4.568 4.620 647,710 
1928 - 66,891 64,406 4.620 4.678 667,687 

1929 - 68,373 63,722 4.678 4.603 660,544 
1930 - 67,610 63,020 4.603 4.613 665,890 
1931 - 53,375 6::.,295 4.613 4.575 526,644 
1931 - 51,281 56,312 4.575 4.585 492,802 

1933 - 54,183 49,108 4.585 4.582 473,442 
1934 - 51,286 53,189 4.582 4.561 477,587 
1935 - 60,038 52,884 4.661 4.628 472,970 
1936 - 61,621 .66,134 4.628 4.608 497,667 

&wheat Studies (Palo Alto, Calit.. LelaDd Stanford University Food Re
search In8titute), Vol. XII, 10. 8, p. 276 tor odd-numbered years; IV. 
2, pp. 90. 102 tor even-numbered years. Data tor even-numbered years 
were adjuated alightly. 

bror 1925-31, ibid., XII, 9, p. 335; tor 1932-36. XIV,_ I, p. 33. 

°For 1919-35, ibid., IV, 2, p. 101, and XIII, 4, p. 225, tor 1936. XlV, 
4, p. 176. 

-, 

dFor 1919-21 and 1923-24. col. (1) multiplie4 by weighted average ot 
cola. (4) and (6). tor 1925-35, the sum ot the produots ot ools. (2) aDd 
(4) and cola. (3) and (5). The weight. tor earlier years are ratios 
(and their complements) ot tirst-halt-year to full-year tlour production 
aa given in Wheat Studiea, IV, 2, pp. 90, 102, 1919, 0.446; 1920, 0.626, 
1921, 0.414, 1924. 0.468. (10 average is necessary tor 1923, Binee the.' 
two yield ratio. are identical.) . 

-The produot ot wheat ground in 1929 and the relative tor 1922 interpo
lated by mean. ot the Federal Reserve Board index ot t10ur producticn 
(Federal Reserve Index ot Industrial Produotiao. mimeo •• Apr. 1936, 
p. 9). The F.R.B. index numbers (shitted trom base 1923-25 ~o 1929) 
are, 1921, 94.1. 1922, 97.0, 1923, 97.0. 
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Table A-48.- HUMBER OF WAGE EARNERS Am> AVERAGE WEEKLY HOURS 
IN THE FLOUR Am> OTHER GRAIB-KILL PRODUCTS 

INDUSTRY, 1919 TO 1936 

Average 
Avez:age weekly-

Average hourI Average 
Year number ot y-ear1;y hourI 

wage Prevail- man-hourlb worked 
earnerl Actua1a ing per wee][O 

(1) (2) (3) (4) (5) 

1919 45.481 n.a. 54.5 - 50.6 
1920 40.800 n.a. n.a. - 50.5 
1921 35.378 n.a. 54.0 - 50.2 
1922 35.800 n.a. n.a. - 50.2 
1923 35.194 n.a. 54.0 - 60.2 

1924 33.400 n.a. n.a. - 50.0 
1925 31.988 n.a. n.a. - 49.8 
1926 30.800' n.a. n.a. 2.458.0 49.6 
1927 29.982 n.a. n.a. 2.456.8 49.5 
1928 28,700 n.a. n.a. 2.462.9 49.7 

1929 27,028 n.a. 52.9 2.438.5 49.2 
1930 24.800 n.a. n.a. 2.488.2 50.2 
1931 22.840 n.a. n.a. 2.416.0 48.7 
1932 22.000 47.9 n.a. 2.396.1 47.9 

1933 23.207 43.4 n.a. 2.167.8 43.4 
1934 26.600 38.6 n.a. 1.918.4 38.6 
1935 26,495 39.4 n.a. 1.917.3 39.4 
1936 25,900 43.8 n.a. n.a. 43.8 

bFrom data co11eoted ~ N.R.P.-N.B.E.R. in field Itudy- ot el-. 
tab1ilhmentl produoing 14-33 percent ot value ot the induI
tr,y'l output. The relu1tl ot thil survey- are summarized in 
Produotivi ty- and Employment. in Se1eoted Indultriel: Wheat 
Flour, ~ R. T. BOiIIJIEIn (in preparatian). 

°For 1932-36. 001. (2), tor '1926-31. col. (4) multiplied ~the 
average ratio ot 001. (2) to (4) in 1932-35) tor 1919-26, 001. 
(3) sp1ioed to the 1929 figure in 001. (5) atter camp1etian tor 
thil period. ~ straight-line interpo1atian. 
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fable A-'9.- VALIIB or PllRJ'I!IIIIB AIm WBOI.ESAIB-PRICB IHDKlI 1919 'I'D 19S6 

1919 
1920 
1921 
1922 
1925 

1924 
1925 
1926 
1927 
1928 

1929 
1960 
19S1 
19S2 

19S5 
1934 
19S6 
19SG 

Value ot tund tun 
produced ill Fund tun 

1DdWlt~ 
(thoueand. ot dolla ... ) 

557.522° 
715.700 
529. 187c 
6l52.700 
746.847 

744.000 
82S.7157 
866.200 
849.194 
8S8.100 

912.942 
&lS9.100 
462.094 
2715.900 

28G.22S 
333.200 
415.026 
608.600 

WholeAle-price 
lndcz tor tumitureb 

(1929:100) 

110.8 
1615.4 
128.6 
115.7 
119.0 

110.4 
106.S 
10S.2 
100.9 
101.1 

100.0 
99.6 
94.1 
82.0 

80.9 
es.9 
80.6 
&lS.7 
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·BaU_te. tor lnt.reensa1 ;yean wer. obtained b;y interpolation b;y means ot the 
B.L.S. ptI¥-roU. iDdex. 

bcomputed t.- B.L.S. wbol ... 1e"1'ric. relati"" ... published ill its who1 ... 1.
priM bulletiBa. !he iIldcz i ..... po •• d ot three 88gJD11nte - on. tor 1919-26. one 
tor 19zs..28. and th. third tor 1925-l5S - which are I1D1c.d in their c-.on ;yea .... 
!be three .epent. iDolude. re.peeti""l,.. the tint 10. 12. and all 17 01' the 
tcllow1ng products I 

Beclroca turni ture 
Beds ..... od 
Chei ... 
Dres..... and 'ftDl tie. 

DWDg-...... turnitur. 
Butteta 
Chair. (.et 01' 6) 
tabl •• 

ntoh .... turniture 
Chain 
tabl •• 

Lin..,;-ro .. fUrniture 
I&,,~rta 
fabl •• 

K1tohen fUrniture. 
.. billet. 

Li rlng-I'OCIII tund tur •• 
obain 

Bedro .. turniture. 
bode ..... tal 

Ot1'1c. turni ture 
.lJmchein 

Side 
Swi""l 

Daakll 
rlet-top 
1YPllllr!.tsr 

2ha -icht tor .oh releti"" u the Cenaua ,"lue ill 1929 tor the oorre.pondiDg 
product. la the ..... ot bodro .. ohei.... th. bishtlDg taotor 1a the ocabin.d 
_I ... 01' 80 hai ... 8 azul. 8benohe •• 8 la 2 other ..... (.JlllChei .... 114 d ••• ) th. 
C ___ iehts bre .pplied to the •• pl •• ""nse. 01' pric. nlatbe. tor 2 
_riati .. (aide .nd ni""l .... chein and tlet-top azul. typewriter dellkB). 

e la 1919 azul. 1921. the C ..... u. did not segregate the ".lue ot products not no,..U;y 
be1 ... S~ to the industry and ot c ... treot. ouet .... and repair work. '!'h ..... lu. or 
auch producti ...... timat.d ... the bada ot the 1923 proporti ....... s therefor. de
ducted tro. the ".lus or .U product. ot the induetl')'. The 1919 figure ... s fur
ther .dju.ted to inolud. the ".lu. ot balRockB (tor other years. th1e hed be ..... 
d .... "" th. Censu.). 



56 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

Table ~50.- NUMBER OF WAGE EARllERS AND AVERAGE WEEKLY HOURS III 
THE FURNITURE INDUSTRY I 1919 TO 1936 

Year Average number Average hours 
of wage e~rners worked per weeka 

1919 140,252 49.0 
1920 154,700 46.8 
1921 124,362 44.4 
1922 147,800 48.4 
1923 168,157 48.2 

1924 164,800 47.1 
1925 181,016 47.5 
1926 189,900 48.0 
1927 188,143 47.7 
1928 184,500 46.8. 

1929 193,399 46.9 
1930 153,800 42.4 
1931 127,605 39.8 
1932 99,200 34.5 

1933 105,488 36.2 
1934 112,600 34.6 
1935 130,781 38.9 
1936 145,400 42.4 

aFor 1919, prnailing hours adjusted by the 1923 ratio of actu
al to prevailing; for 1920-31, B.I.C.B. actual; and tor 
1932-36, B.L.S. aotua1 hours. 
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1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1921 
1928 

1929 
1930 
19S1 
1932 

1933 
1934 
1935 
1936 

Weighte 

BASIC TABLES: GLASS GROUP 

'fable A.-51_ FRODUCrIOB OF 1I'IJID(J'l AND OBSCURED GLASSr 
1919 'f0 1936 

(rhousands ot square teet) 

Census series Auxiliary series 

Window Obsoured Cylinder. Window 
glass glass crown. and glassb 

sheet glassa 

368.912 33.822 n.a. 368.900 
D.a. D.a. n.a. 400.000 

260.065 20.902 D.a. 260.050 
n.a. n.a. - D.a. 501,900 

510.215 46,316 D.a. 510.200 

D.a • . n.a. n.a. 538,615 
561,151 53,951 D.a. 561,150 

D .... n.a. 529,998 D.a. 
481.021 41.545 481,021 D.a. 

D.a. n.a. 425.088 D.a. 

402.559 34,294 402,559 D.a. 
D.a. n.a. 266,192 n.a. 

266.112 11.196 219.252 D.a. 
D.a. n.a. 162,885 n.a. 

249.443c ll,6ood 246.156 n.a. 
D.a. n.a. 315.264 D.a. 

428.938 14.312 406.155 n.a.. 
n.a. n.a. 352,854 n.a. 

0.0663 0.1218 - -
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~e statistics were obtained tram Flat Glass and Related Products (U." 
S. Taritt Commission. Report No. 123, 2nd Series). p. 44. The tigures 
tor 1926-30 are based on data obtained directly tram manutacturers; 
those tor later years were turnished by the Window Glass )lanuf'acturers 
Association and exclude some ot the smaller establishments included in 
the earlier period. (In interpolating Census statistics by means ot the 
'farift Commission series. the 1929 Census-Taritf' Commission ratio was 
applied to the Taritt Commission tigure f'or 1930.) 

bThe figures. supplied by H. Jerome. were collected in the course of' 
preparation of Mechanization in Indust~ (National Bureau ot Economic 
Research. 1934). Production f'or 1924 was estimated by straight-line 
interpolation. 

cThis figure did not require the usual adjustment f'or incomplete cover
age since. according to the Census. the data "were so nearly complete as 
to be tairly comparable with those tor 1935." 

dorhe oombined output ot obscured and wire glass "tor 1933 was distributed 
between ths 2 produots in accordance with their 1931 proportions. 

eAverage unit vnlue (dollars) tor odd-numbered years 1919-35. 
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Year 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

Weightd 

Tabl • .1.-62.- PRODUCTION OF PLATE .AND WIRE GLASS. 
1919 TO 1936 

(Thousands ot square teet) 

.Auxiliary 
Polished 

Wire glass 
.eri.. tor 

plate glass polished 
plate glu.a 

~6,824 15,691 48,640 
n.a. n.a. 67,776 

56,239 16,159 53,580 
n.a. n.a. 76,680 

94,470 31,606 89,064 

n.a. n.a. 91,560 
117,369 32,909 118,536 

n.a. n.a. 134,244 
118,124 29,115 118,452 

n.a. n.a. 130,644 

148,743 42,817 150,504 
n.a. n.a. 105,828 

87,017 15,664 86,976 
n.a. n.a. 52,224 

85,438b 10,2040 86,040 
n.a. n.a. 94,572 

177,263 11,961 179,820 
n.a. n.a. 198,070 

0.434 0.153 -
aStatistios tor 1919-20 were obtained £ram Cast Polished Plate 
Glass (U. S. Tarift Commission, 1929), p. 3a th&y were compiled 
by the Plate Glass, Manufaoturers ot America and are diJ"ect1y 
camparab1e with those tor, subsequent years. Data tor 1921-35, 
t~am Survey of Current Business, "1936 Supplement," p. 139; and 
tor 1936, tram later monthly issues. "The data were compiled 
by the Plate Glass Manutacturers ot America, and starting in 
1925, represent practically_ the entire industry. In earlier 
years the coverage was slightly less." (Ibid., p. 181. m. 4 
to p. 139.) , 

bEstimated through use or produotion series shown in last 
oolU11Dl. 

OSee Tab1. A-51, tn. d. 

dAve rage unit value (dollars) tor odd-numbered years 1919-35. 



!able A-III.- PRODUCnOI or OWS CORTAIRBR81 CBIf8\l8 nAR8 11111 TO 11111 

(!hou.~ ot &po •• ) 

All clu. 1-
General. 

Yoar "".NI'O pro .. ure purpo.o II1lt a_ 
ware DOD- bottlo. taillOr.a ware taiDO" 

1811 22,21111 •••• •••• •••• D.a • 
11121 •••• •••• Il .... D ••• Il •• , 
11121 28,898 D. ••• D ••• D ••• 11 ••• 
111211 28,066 D ••• D ••• D ••• D ••• 
11127 M,lISa 8,740 418 4,I28b 2,181 

1921 8S,I81 4,150 487 1,868 2,610 
11181 81,924 8,S88 117'1 1,029 2,181 
lIIS8 84,88'1 8,078 487 l,SS8 1,980 
lIISI1 40,968 '1,8380 l,27S· 1,9211 2,124 

Wo1chtt - 8.77 4.01 8.151 4.88 

aSum at tl~ro. tor individual produot.. rhe Cenau. doe. Dot re
port .eparate .tati.t10. tor eaoh produot prior to 1927. Stat1.
tio. tor 1919, 1923, aDd 1928 were der1ved trom Produotivity ot 
Labor 1D the Gla •• Indust~ (B.L.S. Bull. mo. 441), p. 16. 

bCommunioat1oa. with the Bureau ot the Censu. e.tabliahed the taot 
that thi. tl~re, though reported.a. repre.enting thou.ands· ot 
dOlen., aotual~ repre.ent. thou.aDd, ot gro ••• 

oData tor truit jar. aDd pres.ed ware (paoker.'), reporte4 1D 
oomb1llOt1oa. bf the Conau., were segregated on the ba.i. ot their 
1981 proport10n •• 

Wioi- .ar .... 1114.- ".. .... 
Prui1l lIal. lIOok IDGUth war. 
3ar. 1I011ot. (paot-

ota. botth. bottlo. .r.') 

•••• •••• •••• lI.a • ..a . 
D ••• D ••• ..... D ••• • ••• 
11 ••• Il •• , 11 ••• D ••• a ••• 
11 ••• • ••• D ••• D ••• • ••• 

1,616 12,0117 8,101 1,2911 718 

1,1&8 111,792 2,961 1,481 '111 
2,082 12,'1811 2,887 8,888

4 
822 

1,104° 14,120 2.76S4 S,618 43So 
1,5811 14,679 8,561 7,821 852 

'1.89 2.41 8.28 2.99 2.'1'1 

dOata tor Dal'I'OW-Deok and wideomouth bottles, reported 1D Dambin
ation bf the Cen.u., wero segregated on tho ba.i. ot their 1981 
proportion •• 

erbe total tor "beer bottle.", "liquor ware", and "other pre.,ur. 
aDd non-pre •• ur. ware" wa. allooated to pre.aure ware aDd to IIOn
pre •• ure ware on the baa1. ot their 1931 proportion •• 

tAverage unit valus (dollar.) tor odd-Dumbsred fears 1927-86. 
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Tabl" A-54.- PRODUCTION OF GLASS COIiTAIlIERS. 1926 TO 1936a 
\ 

1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 

1934 
1935 
1936 

Y"IU' 

(fhouaands ot gros.) 

31 oompani"s 

24.552 
25.404 
28.392 
29.316 

27,276 
24,684 
20,558 
23,522 

35,796 
38.760 
45,216 

afhe 2 Beri .. s. whioh weN used tor oampletion ot the ind .. x derived from Table A-53.· 
were oompU .. d by the Glasa Container Auooiation and publiehed in Su .... ey ot Current 
~. "1932 AlInual Supp1811111nt. ft pp. 258-9. "1936 Suppl ..... nt.· p. 139; lfaroh 
1933. p. 521 and lfaroh 1934. p. 52. !he III oCllllpanios aooount tor OTer 80 paroent 
of the industry's output. and the 42 oompanies. tor approxbately 95 percent. 

Table A-55.- PRODUCTION OF PRINCIPAL KINDS OF PRESSEDAHD BLOWN GLASS. 
CENSUS YEARS 1919 AHD 1925 TO 1935 

(Unite in thousands) 

Pressed 
Glllllblera 

Chimneys 
x.ntern Bulbs tor 

YeaI' and globe8 Tubing electrio 
goblete (dozens ) (dozens) (pounds) lampsa 

(dozens) 

1919 25,182 6,615 1,986 18,147 220.363 

1925 :l9.678 3,439 1,080 16,860 474,547 
1927 27,281 2,987 869 21,519 572.045 
1929 17,542 3.019 942 23.067 657,870 
1931 8.334 1.597 404 17,292 516,346 
1933 11,522 2.591 377 14,370 475,150 
1935 10,lZOb 2,433 616 27.302 696.552 

WeightO 0.355 0.656 0.803 0.187 0.028 

~he figure tor 1919 1IU obtained trOlll Census ot lfanutaoturesl thos. for odd_ 
bered years 1925-31, trOIIIWitt Bowden, Techno10 ioa1 C es and 10 nt in the 
Electric-Lamp Industry (B.L.S. Bull. No. 593, pp. 46. 48. Th" "stimates tor 1933 
and 1935 weI''' -.I." through the US" of a seriea for incand.,aoent-filament lamps 
(ino1uded by th" Census aa a nonna1 produot of the Electrical Ifach1nery. AppOU'atua. 
and Suppli .. s induatry). The figures fcr inoande8c .. nt-tilament lampe for thes .. two 
yelU'8 wer .. mu1tipli .. d by the aTerage at th .. ratios (1.099) in the odd-numb .. rod 
yelU's 1921-31 of the output of bulbs reportsd by B.LoS. to the output of lamps re-
ported by the Census. ' 

bE8timated trOlll tota111hioh inoludes blown tumblers. goblete. and blU"ll&l'e on baa is 
ot 1931 ..... lue ratio. 

°ATerage unit ..... lue (do1l1U's) for odd-numbered yelU'. 1925-35, ex08pt for bulb •• 
Weight for bulbs il unit ..... lue (dollars) tor 1925. 
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Table A-56.- WEIGHTS USED IN C(J{STRUCTION OF H.R.P. PRODUCTION 
INDEX FOR THE GIASS GRQU'l'A 

Year Window Plate Glasa. Glass Pressed and 
Glass Containers Blown Ware 

1919 1:5.8 14:.2 33.2 '38.8 
1920 13.8 14.% 33.2 38.8 
1921 13.8 14.2 33.2 38.8 
1922 1:5.8 14.2 33.2 38.8 
1923 13.8 14.2 33.2 38.8 

1924 15.4 16.5 32.0 36.1 
1925 16.8 18.4 32.1 32.7 
1926 15.3 17.8 32.8 34.1 
1927 1:5.8 17.1 33.7 35.4 
1928 11.6 17.5 35.3 35.6 

1929 10.0 18.4 34.5 37.1 
1930 8.8 15.S 36.1 39.6 
1931 '1.2 12.0 40.5 40~3 
1932 '1.3 10.3 44.0 38.4 

1933 8.1 9.6 41.5 40.8 
1924 8.4 10.3 40.6 40.7 
1935 8.5 10.7 41.3 39.5 
1936 8.3 10.4 42.9 38.4 

~ weights. which represent the percents of group employment 
in the 4 industries. were computed for the odd-numbered years 
1923-35 from the wage-earner statistics shown in Table A-57; 
the 1923 distribution was assumed for 1919-22; the weights for 
the remaining even-nwnbered years were computed from the 
series for Glass Containers (Table A-57) and estimates for the 
other 3 industries derived by distributing the differences 
between the group totals and employment in Glass Containers 
in accordance with the average proportions in adjacent census 
years. 



62 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

Table A-57.- AYFlULGE HUKBEll. OF WAGE EARNEll.S IN THE GLASS GROUP 
AND Ca.!PONJ;}l'T INDUSTRIES: 1919 TO 1936a 

Year Glass Window Plate Glass Pressed aJId 
groupb Glass Containerso BIOW11. Ware Glas8 

1919 72,700 n.a. nea. n.a. nea. 
1920 75,700 n.a. n.a. n.a. n.a. 
1921 51,300 n.a. n.a. n.a. n.a. 
1922 62,100 D.a. n.a. n.a. n.a. 
1923 68.800 9,500 9.800 22,900 26,600 

1924 62,200 n.a. n.a. 19,900 lI.a. 
1925 64,500 10,900 11,900 20.600 21,100 
1926 67.500 D.a. n.a. 22,200 D.a. 
1927 61.500 8,500 10,500 20.800 21,700 
1928 61,700 D.a. n.a. 21,800 D.a. 

1929 65.700 6.600 12,100 22.600 24,400 
1930 56.100 n.". n.e.. 20,300 n.a. 
1931 47,100 3.400 5.700 19,000 19.000 
1932 39.000 n.a. n.a. 17.200 n.a. 

1933 46.400 3.700 4.500 19.:SOO 18.900 
1934 59.200 n.a. n.a. 24.000 n.a. 
1935 62.000 5,:soo 6,600 25,600 24.500 
1936 63.600 n.a. D.a. 27,300 D.a. 

IIorhe number of wage earners in each industry was adjusted for compara
bilit7 with the production series. The unadjusted series for each 
industry waa obtained for odd-numbered 7ears 1929-35 from a special 
Census tabulation of wage earners. wages. and value of products; tor 
1923 and 1925 from Boris Stern. Productivity of Labor in the Glass In
dustry (B.L.S. Bull. No. 441). p. 15; and for 1927. b7 distributing the 
total for the Glass group among the component industriss in accordance 
with the average 01' the 1925 and 1929 proportions. The B.L.S. figures 
did not include data tor obscured glass in the Window Glass industry 
and for wire glass in the Plate Glass industry. The 'number 01' wage 
earners engaged in the manufacture 01' these products in 1923 and 1925 
was estimated b7 subtraoting the sum 01' the B.L.S. indust1'7 figure a 
trom the total tor the Glass group and apportioning the differenoe be
tween the 2 produots on the basis 01' their value proportions in these 
7ears• 

The series thus obtained were adjusted for oomparabilit7 with the oor
responding produotion indexes. The adjustment factors for eaoh series 
for odd-numbered 7ears 1929-35 were the ratios of (a) the total value 
reported by the Census for those products normall7 belonging to the in
dustry 01' the same name (regardless of the industry in whioh produoed) 
to (b) the total value indioated by the speoial Census tabulation tor 
all produots made in that industry; the average ot these ratios was used 
for 1923. 1925. and 1927. 

~loyment for odd-numbered years 1923-35 is the sum 01' the wage earn
ers in the oomponent industries; tor 1919-22 and interoensal years 
1924-36,estlmates were made through the use 01' the B.L.S. index. 

°Estlmated tor even-numbered years 1924-36 were made through the use ot 
statistics supplied in an unpublished B.L.S. tabulation. 
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table A-58.- AVERAGE WEEKLY HOURS IN THE GLASS GROllP: 
1919 TO 1936 

Average 
Year hours 

per week:a 

1919 4:9.4: 
1920 4:9.3 
1921 4:9.2 
1922 4:9.1 
1923 4:8.9 

1924: 49.1 
1925 4:9.2 
1926 4:9.4: 
1927 4:9.5 
1928 4:9.7 

1929 4:9.8 
1930 4:5.6 
1931 4:1.5 
1932 157.3 

1933 35.9 
19M 33.8 
1935 35.4: 
1936 36.8 

63 

&Figures tor 1919. 1921. 1923. and 1929 are Census prevailing 
hours. those tor 1932-36 are B.L.S. actual hoursJ and those tor 
re-.iDing 78&1"s are est1-.tes obtained bY' straight-line 
interpolation. 
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Table A-59.- PRODUCTION OF ICE CREAM AND RELATED PRODUCTS: 
1919 TO 1936 

(Quantities in thousands or gallons) 

Ice cream, Ice cream 
Year ices, and 

Indexb . special ties Quantity& 
(1929=100) 

1919 n.a. 133,056 62.3 
1920 n.a. 148,298 58.2 
1921 n.a. 147.949 58.1 
1922 n.a. 161.609 63.5 
1923 224, 992c 173,412 68.1 

1924 n.a. 181,564 ·11.3 
1926 243,907 214,382 84.2 
1926 n.a. 215.248 84.5 
1927 252,339 226,756 89.1 
1928 n.a. 232.185 91.2 

1929 279,776 254,618 100.0 
1930 n.a. 240,750 94.6 
1931 230,930 208.239 81.8 
1932 n.a. 154,604 60.7 

1933 166,391 148,913 58.5 
1934 n.a. 179.594 70.5 
1935 227,349 199.385 78.3 
1936 n.a • 243,000 95.4 

. l1Quantit1es for 1919-20 from Yearbook or Agriculture I 1923 
(U. S. Dept. Agr.). p. 911; for 1921-28 from ibid.: 1930. 
p~ 904, ror 1929-35 tram Agricultural Statisticsi 1937 (U. S. 
Dept. Agr.). p. 301, and tor 1936 fiom Moody's Manual or In
vestments, "Induatrialaa 1937." p. al3. 

bCamputed rrom preceding col~. 

cAdjusted to include the output ot specialties, whioh was 
assumed to bear the same proportion to the total as in 1925. 
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'fable .&.-60_ BmlBER OF WAGE EARNERS .AND AVERAGE WEEKLY HOURS 
III THE ICE CREAlI INDUS'fRY: 1919 TO 1936 

Year Average number Average hours 
ot wage earners per 'W'eeJt& 

1919 19.155 54.9 
1920 19.7ocP 55.1 
1921 20.209

b 
55.3 

1922 21,700 55.6 
1923 23.132 55.8 

1924 23.800 55.7 
1925 23.043 55.6 
1926 22.500 55.5 
1921 21.927 55.4 
1928 22.300 55.3 

1929 22.399 55.2 
1930 20,800 54.1 
1931 17.819 52.9 
1932 15,100 51.8 

1933 14,367 47.6 
1934 16,800 44.1 
1935 17.321 45.4 
1936 17.600 47.4 

aFor 1919. 1921, 1923. and 1929. Census prevailing hours. which 
were computed tor the tirst 2 years b,. mllltiplying the average 
tor the Coni'eotioD817 and Ice Cream industries combined (clas
Bitied together b,. the Census prior to 1923) by the mean ratio 
tor 1923 and 1929 ot hours tor Ice Cream to the average tor 
both; tor 1932-38. B.L.S., and tor remaining J8ars. estimates 
obtaiDed b,. straight-line interpolation. 

~st1mated b,. straight-line interpolation. 
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fable A-62.- HOmIER OF WAGE EARNERS AND AVERAGE WEEKLY HOURS 
D THE IROI.um SrEEL GROUPI 1919 TO 1936 

Average number ot wage earners Average 
hours worked 

Year Iron and Blast b 
Steel Works per week 1n 

Steel groupa and Roll1ng the Iron am Furnaoes Jlillab Steel groupO 

1919 419.092 44.004 375.088 63.7 
1920 429.200 38.200 391.000 60.1 
1921 254.213 18.698 235.515 51.9 
1922 324,100 26.000 298,100 55.8 
1923 424,913 36,112 388,201 55.4 

1924 394,800 31,200 .363,600 49.2 
1925 399,914 29,188 370,726 51.5 
1926 410,100 29,600 381,100 52.2 
1921 389,210 21,958 361,312 51.0 

1928 391.000 25,400 365,600 51.8 
1929 419,534 24,960 394.574 52.1 
1930 361,100 19,800 347,300 46.9 
1931 218,206 115,572 264,634 41.1 
1932 234,900 10,600 224,300 26.1 

1933 288,945 12,098 276,841 32.5 
1934 341,400 14.300 333,100 30.5 
1935 314.808 15.118 359,630 34.9 
1936 421,100 11,100 410,000 40.9 

a,igures tor 1ntercenaal years .1924-36 were computed tromB.L.& 
indexJ tor 1920 and 1922, trom an index conlrtructed trom a 
monthly series ot link relatives ot the number ot wage earners 
1n identical elrtabl1shments (Monthly Labor Review. liar. 1919-
Kar. 1923). This 1ndex 1I8.S adjulrted to Census trend. 

~lrt1mates tor intercensal years were obtained by multiplying 
group totals by the average ot the ratios in adjacent census 
years ot the number ot wage earners in each 1ndulrtry to em
ployment in the group. The 1935 ratios were assumed tor. 1936. 

cFor 1932-36. B.L.S.; tor 1920-31. N.I.C.B. series multiplied 
by 1932 ratio ot B.L.S. to N.I.C.B. hours; and tor 1919, an 
estimate obtained b,y applying the percentage change in pre
vailing hours for selected oocupations between 1919 and.1920 
(Wa es and HOurs of Labor in the Iron and Steel Indust I 1901 
to 1920. B.L.S. Bull. No. 305 to actual hours tor~920 • . 
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tab1. ~3.- PRODUCTIOII' OF HOSIERY: BY MATERIAL AND SntE. 
CEBSUS n:ABS 1919 to 1925. AND BY JIATERIAL. 

1925 AND 1921 

('lhoU8&lld doseD pairs). 

Product lfeight;8 1919 1921 1923 1925 

By _ter1a1 IIlId 8~le: 

JlDa. 
Al1-oottcm 

Ful1-fa.hiODecl .3.200 2,941 1,115 1,196 128 
Snmles8 2.162 33,895 28,521 32,895 21,906 

Al1_1 
Ful1-fallhiODBd 10.671 21 26 31 1 
Seaml.SIl 60449 368 1,098 513 212 

CottOD IIlId wool mixed 
Ful1-fa1lh10Ded 1.381 31 32 220 88 
Snml.ss S.919 998 2,600 S,155 931 

Sllk 
Full-fashioned 15.603 935 973 1,120 1,484 
8.1IIIIl. ••• 9.944 913 1,611 1,399 260 
~, .nml •• s S.991 691 1,550 2,161 1I05 
SUk or I'a)'OI1 aUed 

with other fib.ra 
Ful1-taahicmecl llI.S54 2,MO 4,791 6,039 9,985 
Snml •• s 5.496 8,236 9,105 9,614 11,626 

Halt-ho •• 
All-oottOD, M1-

taah10Ded IIlId 
.ellllll.es. 1.658 23,778 20,658 22,929 21,769 

Al1_1, tul1-
taah10Ded IIlId 
leIIIIIl.e8. 4.895 652 390 561 361 

CottOD IIlId wool 
aUed, sellllll..s. S.loo S,115 1,835 4,S58 S,199 

SUk 
Ful1-taah1ODecl 9.1Il2 84 46 19 209 
SeIIIIIl.es8 5.385 996 1,495 1,502 183 

J!qOD, 8e11111l.ess S.191 846 451 591 252 
SUk or rqOD aUed 

with other fib.rs 
Ful1-tashiODed 7.449 871 616 819 540 
S.GIl.s. S.988 2,829 2,670 6,875 llI,656 

By _teria1. 

Al1-oottOD 1.6~ - - - 50,403 
Al1_1 6.185 - - - 639 
CottOD IIlId wool S0022 - - - 4,235 
Sllk 12.882 - - - 2,131 
J!qOD 2.850 - - - 556 
SUk or I'a)'OI1 aUect with 

other t1b.ra 6.300 - - - 41,801 

1921 

--
--
--
---
--

-
-
-
---
--

4S,238 
665 

4,204 
3,666 

906 

50,571 

aAYerag. unit Y&1ue (clo11arl) !Dyear8 torwhiGh quantit.y statistio. are 
Ihmm. 
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Table A-64.- PRODUCTIOI' or BalIBRY, CBHSIIS YEARS 1927 TO 1935 

(Thou.1UId do .... pai ra) 

ProdWlt Weight' 1927 1929 1931 19311 1935 

lIen'lI holiery 
All .... otton 

Full-!ashi_ 6.115 159 28 18 22 40 
seamle.s 1.217 21.386 16._ 11.520 12.456 12.357 

All-wool. tull-taahicmed. aDd. seamless 3.858 442 337 246 380 881 
All-puro_ead-ailk. IUId pur.-thr.ad-silk with 

11.1e or GOtton topa, heell, aDd toes, 
tull-tuhlonacl and. aeamless •• 936 1.817 2.206 1.614 2.091 1.6" 

All-rayo ... prinoil'"olly .eaml ••• 2.383 472 
Rayon with Gotton tops, Mala, and toe •• tull-

402 1.796 1.010 8" 

t&ehioned IUld seamless 2.236 6.351 7.826 10.675 9.492 12.983 
CottOD &lid wool. principally .8.1e.8 2.686 3,648 3.221 1.172 2,712 3,614 
Silk and rayon, priDOipal17 le_lau 4.545 2,479 1.719 1.141 1.146 1.473 
Rayon IUId .... 01. prinoipally ..... 1 ••• 4.120 404 343 190 304 Sl 
Rayon aDd ootton, prlnalpally •• aml ••• 1.915 6.959 9,615 8,485 7.370 7,927 
Other m1%tuJ'ea, priJlCipal17 .eamloo.b 3.730 2,145 2.687 3.569 1.169 663 

WClDen'lI holliery 
All-eotton 

Full-!ashionad 3,120 371 341 198 179 38 
Seamless 1.676 10.456 

All-pure-thread-oilk 
6.928 4.161 5.148 4.220 

Full-taahionod 11.589 3.079 5.816 9,075 13.370 18.841 
seamle •• 6.367 297 

Pure-tbroad-allk with U.l. or ootto.. toPS. 
663 466 489 1,115 

heela, aDd to •• 
Full-rashionod 10.006 14.758 19,224 17.410 15.636 16.201 
Se .. leas 8.713 2.853 2.624 835 1,384 2.966 

All-rayon IUId rayon with ootton toPS. ho.la, 
UId toe. 

Full-fashioned 6,133 95 1.665 1.106 538 65e 
Seamle •• 2.M? 5,027 6.476 6.020 •• 260 3.918 

All,"""ol IUId cotton IUId wool, tull-faohi_ IUId 
4zd 

__ 1 ••• 
.... 540 280 250 86 104 

other aizturea, tull-t .. b1onecl aDd .eaml •••• 6.190 6,946 7.875 3,160 3.91' 1.660 

Soya'. u.s •• •• and ohilvea t • hOliery. 
prinoipally •• aml ••• 

All-eotton 1.732 10.865 9.694. 7,060 8.429 8.788 
All-rayon IUId ... yon with cotton tope. hoela, _ 

toe. 2.UT 697 1.0S2 811 658 MlI Cotton _ woel 3.189 S27 S59 62 137 141 
Rayo .. _ cotton 2.326 l,T~ 3 •• 80 •• 343 3,271 1.652 
Other lII1Jtture.t 4.161 683 579 838 290 199 

IIlfanto· bo81.1'7. priJlClpal17 .elllll ••• 
All-ootton 1.M9 3,052 1.778 1,617 2.~69 2,lM 
Rayon IUId _01 2.505 170 182 M 115 61 
Rayon ud Gotton 1.712 961 1,468 1,394 2.180 1.264 
Other_e.r; 2.075 2.656 2,746 2,37. 1.480 2.021 

~t Dl,,,,, (dcllan) in 1929. 

bS1Ik azu! oottOJl, .ilk and wool, and triple mixtures, exoept in 1935, 'When DO ~ent1on 11 .ada ot 
oilk and .... 01. 

"!rot .triot17 oamparabl. with prior C~\UI year •• ince "all-rayon- hose is not reported in 1935; 

d.JIot ItrlotlJ' OCIID.pe.rable with prior Census pan .1Doe "&11-..001" hOI. i8 not reported 1n 1935. 

·Silk IUId ootton. ailk IUId _01, ailk IUId 1'&:fOI1 .... yon and ootton, IUId triple aWttwe .. 

tSUk IIJId oottenl .Uk IUId _011 ailk IUId rayon, rayon IUId .... 01, pure-l:broad-.Uk with lio1. 01' 
oottOD tope, heals, and to •• , all-pw"e-thread allk,; and triple mixture •• 

SAll_11 aU-pur8-thread .1lkl pure-1:hr.ad-ailk with lisle or ootton tops, heola. and to •• 1 a11-
rayon; ~ with ootton tepa, beale, aD4 to •• , ootton and wool, .ilk UId. rayon; eilk and cotton • 
• Uk IUId _011 IUId tripl. _ ... 



... 111. A-ea.- PRODUCTIOJI or UllDBRIIIAlh ODBUI tIAR8 lilt to UII 

('lh"" .. n4 do ... pi.o •• ) 

Pro4\lo1l W.i",'· 1111 1821 1821 

IhI .. tIa and dr_ ... " 
All-ooUoa 1.11' 14,'&S 10,281 11,558 
AI1_01 IS.S20 11. 74 111 
CottOll azul ... 01 ab"d 11.11. l,8U 1,077 728 

RaY~ '.9ta D.a. D.a. a.a. 
Otha 1I.U9 leo 178 le4 

VlIioa .Ilitl 
All-oot ... 8.831 7,1118 1,15' 8,411 
Al14001 22.825 T7 19 III 
Cotta azul ... 01 IliMd 14.457 1,11' 7611 1,1111 

Ra~ 8.9M Il.a. a ••• D.a. 
Obho 11.528 488 Me U' 

81_1'" azul .tlp-wl 
All-oottoa 1.1IS8 D.a. •••• •••• 
lilk 20.82' •••• 11..1. • •••• 
~ 8.0M •••• a.a. D.a • 
Obhorh 8.ISO D.a. a.a. D .... 

IUp. azul pot'laoa1l. 8.1811 D.a. Il.a. D.a. 

"uDlt "allli (4011.ra) in 1929. 

"In 1936, I11III ot tollawinll oategorle.. Shirt. azul ".,ta, .thlatio, 
• hirt. azul ".,t., other than atblatio, 4rawer. azul .hort., .. thletio, 
azul 41"._1'" an4 .hort" other than athlatlo. 

°Thl reporte4 DlDllller ot women' •• 11 ....... 01 azul ootton-azul"IJool 4rawer. 
an4 .hort., oth.r than ath1atl0 (,e. fIl. 11) ft. 41.tribllta4 by .... -
terlal in tha , ... e proportion. a, the oorr"pODding It ... tor men. 

4Ino11l4o, aUk azul, tor 1927-33, .Uk &n4 r&yon mixtllr •• (not 00.11e4 
tor on aohedllle prior to 1827). 

1821 un lilt 1811 1181 1881 

8,IST 7,17' 7,180 8,M7 8,OM t,108 ., 51 110 to 14 100 

US 171 180 158 458 7850 

D.a. 7114 1,002 7aa In 151 
850 2511 190 1180 2eo 117 

10,2U ',MO 7,178 11,891 7,'81 11,298 
70 104 ue 28 78 Il" 

808 70. 811 188 417 708" 
D.a. M2 481 198 102 111 

aae 197 811 201 88 128 

D .... '68 488 784 1,077 880 
a.a • laO 82 88 17 ee 
Il.a. 1,0911 1,7111 811 878 1,430 
D .... n K 78 218 laD 

a.a. 21a 268 108 81 14a 

aThe reporte4 DlDllber 01' womeD'. .114001 an4 ootton-azul"IJool IIIlloD 
.1l1t. ft. 41atrllluted by .... teri.1 in the ..... proportiona •• the oor
re.pODding It ... tor men • 

tInolIl4 ••• Uk, IUk an4 rAyon (tor 192'1-33), azul .Uk or r&yoll mixe4 
with other tlber,. 

gID 1936, ol.ad1'ied a. 'putie" .tep-in" azul bloClller,.· 

hxnolll40s wool, ootton an4 wool, azul .Uk azul re.yOIl tor 1927-33, azul 
tor 1936, wool azul ootton, azul "other 1'ibers azul other mixtures." 

-



Table A-66.- PRODUCTION OF OUTERWEAR. CENSUS·YEARS 1919 TO 1935 

Product 

Sweaters, aweater ooats, jeraeys, 
cardlgens, jackets, etc. 

Bathing suits 
Scarfs end shmr1s 
Bead.ear, ezoept intents' 
Neckties 
Suaded cotton gloyes (pairs) 
Cloyes end mittens, ezcept sueded (pairs) 

Sweaters, sweater coats, jerseys, 
cardigans, jackets, etc. 

Bathing suits 
Scarfs and shmrls 
Beadweari except intants' 
Neckties 
Athletic and golf hose (pairs) 
Dresses and suits 

aAyerage unit yalue (dollars) In 1919-2'1. 

bunit yalue (dollars' in 1929. 

cReported as "scarfs, shmr1s, and mufflers." 

(Thouaends of dozens) 

We 19ht a 1919 1921 1923 

24..292 2,133 2,'148 ... ,~5 
19.4'14 301 909 9'12 
13.3'15 298 363 980 
6.1.s 558 508 843 
"'.952 548 1,'15'1 3,324 
9.445 163 469 95 
'1.319 3,408 2,216 1,999 

Welghtb 192'1 1929 1931 

18.604 3,'181 4,80'1 "',032 
21.630 '140 1,021 963 
9.15'1 188 12'1 58 
4.831. 700 '183 1,0'18 
2.734 1,810 628 131 
4.317 . 950 1,105 2,132 

10.909 868 1,023 2,906 

1925 192'1 

3,'114 3,'181 
695 '140 
492 188 
805 '100 

2,'105 1,810 
'10 28 -1,231 1,022 

1933 1935 

4,999 4,386 
833 990 
178 334c 

1,147 969 
56 425 

2,295 3,079 
2,908 ·4,675 



1'ab1. A-S.,.- PRODUCTIO. OF IHI1' CLOTH. CEIISUS YEARS 1919 1'0 19116& 

J ..... " oloth 
( lDol114111& a ... d.d 1'_18 

Y.ar ID1lane •• aDd ootton aDd Wool j.r •• y 
tr1oot) aDd dotll t ... l111& 
tr1oo10tt0 

1911 26.MS' 186 697 -
1921 S8.112 '2 75' -
1921 sa.70S 102' 1.056 -
1926 '2.172 111 976 -
192., " • .a9 2,b 1.oa6b -
Weight° 1.086 1.616 0.8'1 -
1927 - - - 10.216 
1929 - - - 7.212 

W.1ghtd - - - 1.089 

1929 - - - 7.212 
1911 - - - 12.959 

W.1ghte - - - 0.8S1 

1915 - - - S.425 
1935 - - - 3.048 

We1ghtt - - - 1.20t 

aF1g11M1. tor 1933 and 19S5 r.present thollSandS ot polUlllSI tor other 
years. thollsands of sqllare :pard •• 

be.nalla ot l!anllfaotllr08I 1927. p. 3U. 

°Averag. llllit vallie (doilar.) in 1919-27. 

S1lk Rayon Oth.r 
j ..... y. tllb1ns. 

Oth.r 
knit knit 

inollld1ns 1no111dins woo1.no r&)'ono aUAn ••• tr1001.tto 

-----
-

1.875 
2.609 

1.608 

2.509 
'.561 

1 • .a5 

4.911 
5.321 

1.272 

- - -- - -- - -- - -- - -
- - -

1.609 28.819 -
'.127 '9.9.e -
0.777 0.860 -
'.127 "."8 1.61' 
6.026 ".108 1.302 

0.590 0.'28 0.489 

687 19.705 5.051 
277 2'.010 t.567 

2.113 0.751 0.889 

dAverage lIDit vallie (dollara) in 1927-29. 

eAverag. unit vallie (dollars) in 1929-31. 

tAverage llllit vallie (dollara) in 1933-35. 

Cotton Cor •• t 
j.r •• , doth 

- -- -- -- -.,. -
- -
- -- -
- -

14.23' '.858 
15.250 5.621 

0.2S8 O • .,U 

7.388 -
10.796 -
0.328 -
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Table A-68.- AVERAGE NUMBER OF WAGE EARNERS IN KNIT GOODS GROUP 
.AND COMPONENT INDUSTRIES AND AVERAGE HOURS WORXED 

PER WEEK IN THE GROUP: 1919 TO 1936 

Number of wage eaMlersa 
Average 

hours Year Knit worked b Goods Hos1e17 Uncler- Outer- Knit 
group wear war Cloth per week 

1919 172.572 79.901 57.984 29.992 5.695 46.6 
1920 179,500 84,700 56,600 32.100 6,100 45.1 
1921 161,880 77,864 47.431 30,919 5,666 46.8 
1922 193.500 94.800 52.600 39,100 7,000 46.8 
1923 19*,244 96.957 48,552 41.503 7,232 46.3 

1924 173,600 91,100 42,700 34,000 5,800 43.7 
1925 186,668 103.930 48,328 27,986 6.424 45.1 
1926 187,400 106,300 49,400 25.500 6,200 45.1 
1927 190,283 "112,842 46.227 24,662 6,552 47.0 
1928 190,300 114,600 42,600 26,600 6,500 46.8 

1929 208,488 129,542 41,487 28.968 8,491 47.6 
1930 189,900 119,000 35,900 26.500 8.500 43.3 
1931 118,011 112,314 31,951 26,142 1,544 42.2 
1932 173,900 110,800 30,000 26,300 6,800 38.5 

1933 189,698 117 ,919 35,915 26,908 8,956 39.2 
1934 204,600 128,900 35.000 30,200 10,500 34.6 
1935 219,116 138,021 34,930 35,455 11,370 34.5 
1936 "224,200 142,400 38,000 32.200 11.600 35.8 

~e number of wage earners in each of the component industries 
in 1919 was estUnated trom a percentage distribution ot over 60 
peroent ot the workers in the group (Census ot Manufacturesr 
1919. p. 214), similar distributions required tor 1920-22 were 
determined by straight-line interpolation between 1919 and 1923. 
The numbers for all other odd-numbered years were reported by the 
Census; and those for all othe~ even-numbered years were derived 
by means ot unpublished B.L.S .• indexes for the 4 industries. 

bFigures for 1920-36 trom H.I.C.B., tor 1919. Census prevailing 
hours multiplied by the average ratio in 1921. 1923. and 1929 ot 
H.I.C.B. aotual to Census prevailing hours. 



T .... Oak tad UlllOII 
.01. (bub, 
bead., &ad 

.Sde.) 

1911 11,lSS 
1820 a ••• 
1121 17.676 
1922 17.161 
1121 18.1ot 

11124 16.080 
192& 14.12'1 
1926 11.1&1 
1827 16.194 

1128 16.856 
1921 la.939 
1930 14.9'12 
lIISl 13,142 

1982 D.a. 
lBaa 11,838 
19M D •• , 
itH 18.&11 

.ISsht' •• aao 

',..,1. 1-88.- PRODUCTIOI 11 'rill SOLI AJIl) IlARllESS lEATHER IIIDUSTJlY, 18111 TO 111110. 

(Quantltl •• III thau.andl) 

101. aad b.l tlnc leather ........ 1.ather 
BeC. 0 •••• 

ehr .. e 10le •• ltl", butt •• Oak blaok and .trap 
(backll, rout &ad ourrlld ottal Ualol1 blaok 1.ather 

bead., &ad butt •• and (pouad.) (aSd •• ) 
... d ", •• It 

(l1d •• ) 
o1d •• ) butt b.ad.) (.ld •• ) 

1i8S 1.&OS (0' lI78d 1.139· 1.226 .... n ••• n.a. n.a. n ••• n ••• 
488 1.196 100.1ot S05 1i06 821 
692 1.0a 121.637 656 825 1,249 
829 1,471 136.187 6&t 896 1,200 

1i60 D.a. lot.938 64' 724 1.066 
1i62 D ••• 109,8'13 641 '146 1.176 
462 1.862 lot. 312 611 868 1,183 
636 1.891 116.392 468 668 1,106 

486 1.826 116.SeO 57'1 4311 812 
6'1'1 2.068 106.868 266 386 94'1 
561 1,432 11'1,249 169 11'1 '151 
411 931 92,&05 86 272 624 

D ••• a.a. D.a. D, •• 11 .... II ... 

671 1,026 88,426 177 286 491 
D •• , D •• , D ••• D •• , D ••• D .... 

1,123 1.427 100,879 188 660 136 

6.'IOt 11.033 0.250 8.711 7.650 6.929 

BklrtS", 
and ool1ar LaG. (.Sd •• ) 11.th.r 

(.lde.) 

1i82 696 
a.a. II ... 

410 151 
.61 207 
128 211 

68& 18'1 
869 1'70 
690 146 
566 146 

426 118 
85'1 118 
318 108 
186 98 

D .... D •• , 

271 128 
D ••• Doa. 

319 106 

8.056 6.a84 

a,igur •• tor 1921-31 "'1" oolllet.d by the Bure"u ot the Consul in ito Monthly C.nsu. ot Hidel. Skin •• and Leatber (authorhed by the Kr.ider Aot) and 
pubUlhed 111 the Cenlul at Manuftlcturel; thai' tor 1919. 1933. and 1935 w.r. 001leote4 in tho roaul"r biennial oonva.l. Th. 1933 ond 1935 rieur •• tor 
eaoh product ...... adju.ted to 1ncludl cont ... ct tllllllllg by mu1tiplioatlon by the 'a ...... ce ot the ratio. 111 1929 &ad 1931 ot thl monthly-oeaeu. to tbe 
(bl.nni.l) C.nlu. ot Manufactur .. quant1tle •• 

bcluantitil' tor 1919-28 inolud. h.mlook .ole. 

d 11101 udl' .hro .... 

CReport'" .f1gur. (40.041.35a POUndl) waa not used lin •• it 10 probably. I.riou. und.r.t.t .... nt. 

elncludes heanlock. which 11 probably r.ported with oak in 1at.r yelU"l. 

t1Ja1t "IIlUI (dollar.) ill 1929 .... put.d fr .... (bilnnial) C.naUI ot Manutactur •• data (I.e m. a). 



!abl. &-70.- PRODUCTIOB' lIT TDB SIDB A!ID UPSOIBTl!RY LEATBBR l1IIlIJSTIIY, 1919 TO 19S5a . 
C.ttle (bulludiDc llonIe. oolt ..... ra....,. u4 booloo 8pU t. (other 1JlIIu>1Ite..,.1 .. ther kip .1 .. ) 1 __ 1114 ale leather biDden' leather _uphol-

Y .... Glove u4 Upper. _I' -.- Upper 
prMIl1: Cowhide 1:haDpa_b 1:haDuphol- (equ1~-

(.1 ... ) _..,.. (Ii ... ) haU 1'r<m1:I) (equ1~- (aido) 
haU_a) 

1911 18.111 2.6M 1,721 869 866 
llZO ..... ..... ..... -s:,; •. t ..... 
l1Z1 12.M9 1.278 19Se,t 80 
1922 18,121 8,672 181t 8eet 187 
Ina 18,'27 6.M2 198 910 281 

19H 16,Il00 8,8M m 1,000 281 
1926 16.128 8.828 108 1.148 102 
1128 16,'71 7,461 118 1.001 291 
1927 18,,&69 8,188 PI 1.669 ZOI 

1928 n,.86 T,eal 80 1~600 168 
1929 12.810 6,966 108 1,867 HO 
1910 n,112 •• &28 110 2.170 182 
lIIlIl 12,OM 6,801 92 l,Me 186 

111l1Z ..... ..... ' ..... ..... ..... 
1915 16.M7 1.168 SS l,SIS ... a. 
II1l1ol ..... ..... ..... ... .. ..... 
lIIlI6 10,886 D ... 108 1,6M 118 

.el11>t 6.228 6.171 1.701 1.'S8 II.NO 

-a •• table .1.-69. ta. a. 

bJlal_ torlip-1:omlod _ttle Ii ... . 

__ qaDt11:1 •• tor 1111-28 bull .... torlip-1:oumed pa_ l .. ther, th. 1928 n""", 
__ adjuo1:ed by '_.1:111& iaport. at pa_ 1o.1:IIar (.bout I par._ at 1:IIe total) u 
reported iD ' .... lm C .... rce &ad •• 'I1e1:1_ at the 1IDI._ 8tete.. 1921 (11. S. Dept. 
ec... Bar. Pore aD4 Dam. Coa. ). 

""""1_ .. poaiDi .,..q. 
·ll""", __ 1. _race tor 10 __ 8IIl1:1pl1e4 by II. 

.1:0.,.), tiDi.luod _1_ .. 
Burn""o. u4 roup 

sratJu> -
1Iatt1Dg •• IpUte. M1D 

ftDiabe4 (oqul~_ ..... et aDd. 1"0114 
(1Ii4ll) .1d" .pUt.) _ohlae 'buttH (iii ... ) (pi-) (iii ... ) 

..... ..... 1IlI6' D .... 1.611 ..... D ... ..... ... .. ..... 
76 ..... 6lt ... .. 878 

210 ..... 718 ... .. 1,182 
197 H,761& 761 17sh 1._ 
100 IO.SS2& M9 1.2 917 

81 H,021 828 116 - eaa 
88 H,817 801 201 807 
69 H,MS 801 168 118 

78 Zl,H6 670 1.9 709 
M 22,486 6101 111 872 
80 19,116 219 86 SS9 
II 17,888 H8 19 IIIlI 

..... ..... ... .. ... .. ... .. 
10 10,.66 108 D ... 298 ..... ... .. ... .. ... .. ... .. 
29 28,27" 108 12 1M 

8.020 0.120 16.287 6.816 1.189 

t_ "u_11:1oI. reported iD whol. _. _ haU troDt ........ __ .. the u_ 
tln that 2 halt troDta .... _1~_ to 1 _Ie _. 

!Whol •• pUta &114 butt opl1t .......... du.od to equ1~eDt .1de .pUt. by 8IIl1:1pl1 .. 1:1OD 
byz. 

bn.&ure .hO'lnl 11 avera,. tor 6 IIDnth, Dlltlp11ed. 'b7 12. 

.1-uDit ~U" (doll.ro) iD 1929 _Put"d rr .... (bl0DDi0l) C....,.. at Jlanutaatur •• dote 
( ... Tabl. A-69, tn. a). 



BASIC TABLES: LEATHER GROUP 

'fable A-71.- PRODUCTION IN THE CALFSKIN AND 
][I]) LEATHER INDUSTRIESI 1919 TO 1935a 

(Quantities in thousands) 

Calfskin industry Kid Leather industry 

Upper 
leather, Fan07 and Fan07 and 

77 

Year Upper calf' and bookbinders' bookbinders' leather, kip, exoept leather, leather, goat and kip side calf' and kid (skins) goat and 
(skins and kip (skins) kid (skins) 

whole skins) 

1919 11,697 277 61,509 336 
1920 D.a. D.a. D.a. n.a" 
1921 14:,827 119 34,356 166 
1922 16,436 97 47,880 254 
1923 18,004 281 46,537 291 

1924 16,981 430 34,641 338 
1925 13,621 249 40,887 541 
1926 14:,943 704 48,415 664 
1927 16,160 674 49,417 717 

1928 U.,976 558 52,862 1,116 
1929 14,541 766 54,366 889 
1930 13,689 564 54,451 398 
1931 12,030 381 47 ,980 422 

1932 D.a. D.a. n.a. D.a. 
1933 13,379 473 46,804 162 
1934 D.a. n.a. n.a. D.a. 
1935 13,837 1,126 51,769 220 

Weightb S.447 4.019 1.289 2.283 

asee Table A-69, m. a. 

bunit Ta1ue (dollars) in 1929 oomputed f'rom (biennial) Census 
of' Manuf'aotures data (see Table A-69, tn. a). 



fable 4-'12.- PRODUCUON IN '.rHE SHEEP AND MISCELLANEOUS LEA.fIIER INDUSrRYt 1919 fO 1936& 

(Quantities in thousands) 

Upper leather Glove and tarment leather Fancy and Mboellaneoua leather 

Year 
Sheep, lamb, 

and 
oabretta 
(akina) 

19i9 15,236 
1920 Il .... 

1921 16,259 
1922 20,12'1 
1923 21,966 

1924 20,528 
1926 16,536 
1926 16,317 
1927 16,399 

1928 19,016 
1929 19,424 
1930 12,926 
1931 14,078 

1932 D .... 
1933 12,215 
1934 D .... 
19S5 14,979 

1I'eightd 1.084 

aSee Table 4-69, tn, &. 

bSheep and lamb CIIll.y. 

Kangaroo and 
Sheep and lamb, 

exoept 
_ll~!) ah .. rli~a (akina (akina 

D.a. 4,976 
D .... n.a. 

963 3,813 
1,072 6,'176 
1,263 7,789 

'1,105 5,561 
820 6,326 
680 6,297 
705 7,675 

883 9,026 
854 8,633 
926 9,298 
967 10,934 

D. .... n .... 
D .... 18,424 
D. ••• D .... 

845 18,478 

1.6l4. 1.326 

bookbinders' 
leather - Roller Skivera -

Shearlinga Deer and elk aheep, lamb, ino1uding 
(akina) (akina) .and oabrett. leather hat-aweat 

(akina) (akina) (do&en.) 

544 324 l,756b D.a. 692 
D .... D.a. Il.a. D.a. D.a. 

1,243 370 1,996 511 302 
2,001 no 2,886° 969 380 
2,559 640 3,038 1,009 462 

1,978 674 3,022 738 404 
1,985 666 2,078 849 392 
2,519 634 2,432 827 266 
2,727 596 2,861 930 272 

3,297 522 3,394 943 220 
3,990 614 2,781 1,083 212 
3,551 658 1,998 842 132 
3,172 646 2,066 769 79 

Il.a. D. ••• ll.a. Il.a. D .... 
3,309 D.a. 1,519 n .... D.&. 
D.a. n.a. Il.a. Il.a. D.a. 

> 3,450 257 1,128 n.a. 94 

1.785 2.629 1.557 1.743 16.858 

°Produotlon ot oabretta, reported aeparate1y only tor '1 mentha, wa .. rai.ed to yearly total by IIILlltiplylng 7-month average by 12. 

~nit value (dollara) 1n 1929 oomputed trom (biennial) Censua ot IllUmtaoture .. data (.ee :rab1e A-69, tn. a). 

Chamo1a 
(do&ens) 

D .... 
D .... 

244 
278 
266 

267 
-256 
244 
237 

179 
154 
156 
203 

D.a. 
Il.a. 
D.a. 
n.a. 

15.327 



Year 

1919 
1920 
1921 

1931 
1932 
1933 
1934 
1935 
19~ 
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'fable A-73_ IDTERPOLATIHG SERIES FOR PRODUCTION 
DI LEATHER GROUP AlID CClIIPOBENT nrnUSTRIESa 

1919 TO 1921 AlID 1931 TO 1936 

Indo: ot Leather productionb (thousands) leather 
produo- Sheep and tiona Cattle Calt and Goat and 
(1921- hides kip aldns kid alc1lis 

lamb 

100) 
skins 

126.9 - - - -
103.5 - - - -
100.0 - - - -
- 16.236 12,444 48,636 32.448 - 14.580 11.580 37.020 28.836 - 17.112 13.044 44.316 33.876 - 19.116 12.44-&: 44.988 34.260 - 21.936 14.136 48.252 38.460 - 22.628 13.127 47.450 37.942 

"Productivity ot Labor 1n the Cement. Leather. Flour. and 
Sugar-Ret1n1ng Industries. 1914 to 1925.8 llonthly Labor Review. 
Oat. 1926. p. 14. !he indo: 1s an aritbmstic mean ot relatives 
ot the production ot all sole and belting leather and ot all 
upper 1eatber, weishted 1 and 2, respectively. Sole and belt
ing leather was reduoed to poundr, and upper leather. to square 
teet b7 means ot oanversien faotors used by the Bureau ot the 
Census. 

bsUl"'!eY ot Current Business. 81936 Supplement.8 p. 109. and 
later bsues. iData were oClllLpiled by the tJ. S. Department or 
COJIIIIUJ",!. Bureau ot the Census for the period through April 
1932. an. subsequently by the fanners' Counoil ot America. 'fhe 
oensus ret."arns ool1ected under the Ireider Act represented a 
oaplete oonnge ot the industry. and the Tanners' Council 
states that their tigares are direotly campanb1e with the oen
sus figures.- (Ibid •• p. 173. tn. 2 to p. 109.) 
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Table A-14.- HUMBER OF WAGE EARNERS AND AVERAGE WEEILY HOURS 
IN THE LEATHER GROUP: 1919 TO 1936 

Year 
Average number Average hours 
ot wage, earner a 'Worked per 'Week'" 

1919 12,416 48.0 
1920 65,400 46.2 
1921 48,955 46.6 
1922 68,500 41.1 
1923 59,103 41.6 

1924 52,300 46.2 
1925 52,263 41.5 
1926 53,000 U.5 
1921 52,924 45.8 
1928 51,100 45.2 

1929 49,932 41.8 
1930 46,400 44.9 
1931 42,041 45.2 
1932 31,100 42.0 

1933 44,191 41.1 
19M U,OOO 36.8 
1935 50,811 38.2 
1936 51,400 39.2 

in 



Table A-76.- NUMBER OF WAGE EARNERSa AND IIAH-HOURSb IN· THE COMPONENT INDUSTRIES OF THE LEATHER GROUP. 1919 '1'0 1938 

(Yan-hourl in thousands) 

Sole and Harnell I Slde and Uphollter,r 
Caltllk:iD. Ild Leather Leather Leather 

Year 
Wage )Ian- Wage )Ian- Wage Man- Wage 

"'Z'Il8rl houl'l e&J'Jlel'l houl'l eamerl houl'l eaZ'll8rl 

1919 23.100 60.024 18.300 43.B01 8.000 18.783 14.000 
1920 D.a. D.a. n.a. D.a. n.a. n.a. n.a. 
1921 18.300 .41.160 10.000 23.269 8.400 19.138 7.800 
1922 18.900 43.787 14.700 34.933 8.400 19.530 10.400 
1923 17.500 45.334 14.800 35.217 9.300 21.578 9.500 

1924 14,300 35.785 14,600 33,541 8.800 19,854 8.800 
1925 15.600 40.880 14,100 33.653 7.400 17,274 8,100 
1928 14,800 3'7.503 14.000 32.578 8.100 18.4'78 9.800 
1927 14,000 38.858 14,500 31.378 7.600 17,708 9.'700 
1928 13.300 34,020 13,100 28.791 7,200 15,904 10,200 

1929 12.300 32.215 12,100 29,153 7,800 18,988 10.300 
1930 12,'700 31,060 10,800 23.524 6,600 14,681 . 9,600 
1931 10,'700 24,8'77 9.100 21,453 6.100 13,808 9,000 
1932 10,000 20,173 8,800 20.580 5,000 11,090 '7,600 

1933 11.500 23.289 10,400 22,788 8,300 13,'789 9,000 
1934 12,400 25,1'76 13.200 25.396 6.'700 11.815 9,600 
1935 13,400 26.80'7 13,900 ?:1, '792 6,600 13.14'7 10.500 
1936 13.200 29.021 1'7.000 32, '7'71 4.300 9.284 9,900 

aMan-hourl divided by oorresponding average annual hours per wage earner (Table A-'76). 

bFor details ot derivation ot the man-hours seri8s, see Part Two. Leather Group. 

JIan-
hoal'l 

35.577 
n.a. 

19.334 
28.522 
24.193 

17.245 
20.267 
23,840 
23.505 
24,564 

26.333 
23,3'79 
21,918 
18,906 

19,'781 
1'7,9'76 
20,334 
19,618 

heep and KlIoel1aneoui 
LeathAI' 

Wage JIan-
eamerl houl'l 

9.100 22.n5 
n.a. n.a. 

8.500 15,729 
8.200 20.381 
8,800 21,455 

8.000 19.170 
7,000 1'7.216 
8,500 15.702 
'7,100 18,'79'7 
7,700 18.190 

7.700 18.903 
6.'700 15,880 
7.100 16,'7'73 
8,300 13.808 

6,900 14.818 
'7,000 13.46'7 
6,500 12',982 
7.000 14.141 

00 ... 
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Table A-76.- AVERAGE ANNUAL HOURS PER WAGE EARNER IN THE 
COMPONENT INDUSTRIES OF THE LEATHER GROUP: 

1919 TO 1936a 

Sole and Side and ~eep and. 

Year Harness Upho1~ Ca1f'skin Kid !lis ce1-
Leather stery Leather laaeous 

Leather Leather 

1919 2,548 2.340 2.288 2,496 2,444 
1920 - - - - -1921 2.548 2,340 2,288 2,496 2,444 
1922 2,548 2,340 2,288 2,496 2.444 
1923 2.548 2,340 2.288 2,496 2,444 

1924 2,548 2,340 2,288 2,652 2,444 
1925 2,548 2,340 2,288 2,444 2,392 
1926 2,548 . 2,340 2,288" 2,496 2,444 
1927 2,652 2,184 2.340 2.444 2,392 
1928 2,600 2,236" 2,236 2,444 2,392 

1929 2.548 2,340 2.184 2,496 2,392 
1930 2.444 2,184 2,236 2,444 2,340 
1931 2,236 2,288 2,184 2,340 2,288 
1932 1,924 2,236 2.132 2,132 2,080 

1933 1.976 2,132 2.132 2,132 2,080 
1934 2,028 1,924 1,768 1,872 1,924 
1935 1,976 1,976 1,976 1,924 1,976 
1936 2,080 1,820 2,028 1,872 1,924 

aFor details of' derivation of' these series of average hours, 
see Part TwOI Leather Group. The figures for most of the 
years are based on data collected in a field survey made by 
N.R.P. in cooperation with B.L.S. Estimates were necessary 
for the earlier years for Which no N.R.P.-B.L.S. figures were 
available. " 



'able j-rr.- PRODtIC'l'IOII IB IAllllIW I 111. '0 1818. 

(181110 ... at het, "C1U'4 ......... ) 

Lo," ...... 
f_ ...... " Lath· lIWIc1e.· ...... 111 tlpt tllhtl Bl.olr 8laolr loopa All .01IIII111 

n_ ltan. beadl"l ltanl beadl"l prodRou· 
,......otlOll· 

1911 SS.'" Me .1. 161 SM 
11&0 11.71' 181 818 ..... ..... 
1121 • ,181 I .. 8 .. .68 161 
1811 11 .... 188 811 II." D.a. 
1125 1T.188 888 761 '1" 221 

1116 11,'81 88. 888 D.a. D .... 
1821 a8.sse aS2 712 868 160 
1818 .... 38 81T 801 ..... ..... 
1821 M,&S2 . .,. a.. 1.112 116 
1828 M.l,. 181 &ao ..... D.a. 

182. 38.888 Ml 811 1.280 an 
1130 28.061 119 a81 D.a. a.a. 
1831 11.621 111 In 818 206 
1812 10.161 81 211 D.a. ..... 
1811 la.981 82 281 821 166 
11116 16.' .. 81 ITS D.a. D .... 
1815 19,618 126 S6S 887 121 
19S8 26.166 182 672 21.1.. D.a. 

CCIIIftI'r:!:..r - 0.2 0.1 1.178S 1.0 

aon.. preduot •• er. oripnaUy reported ill the follaw1ns WI1 til thou ...... -
1.th •• hlns1e •• tipt ..... daoll: .t.ve ....... hoop •• thou ..... fl.t. log 
eoal. - va .... r •• thou ..... lOt •• tight ..... laoll: headins. and thounnd f •• t. 
1Ioard _&lure - 11111lb.r. IIultiplioatioll by indio.t.d oOlmlr.1 ... t.otor. 
yilld.' boar_aour. equival.nt .. 

"Statllt10. tor 1918-" are tr .... Lumber Produotion, 1869-193. (11. S. D.pt. 
Agr., Por •• t S.rrio.lI tor 19S6. tr .... Conau. of l!anufaoture •• and for 1936, 
tram IAlmber Produotion, 19S6 (11. 8. Por •• t S.rvio.). 

08t.tiotlo. tor 19S0-S8 are tr ... For •• t Produot.. 1932 (U. S. Dept. C ...... 
Bur. Con.). -Lumb.r. Lath and Shinsl ••• • pp. 5-6. ibid., 1934. p. " an4 
.1bid. I 1938, p. 6. 

18 1'70 17. ., 
".7" ... .. ..... ... .. ... .. ..... 2 .. 181 116 .. 28.10' ..... ..... D.a. D.a. ".188 . .,. 2111 180 11 60.188 

D.a. ..... ... .. ... .. a8."'& 
.a 1110 162 " '1,181 

D.a. ... .. ..... ... .. 6O.0ea 
la. 117 118 .. 1T.870 ... .. D.a. ... .. ... .. 1T.161 . 
120 Me 1 .. .. 60.188 ..... a.a. ..... D.a • 18.688 

80 177 .. 11 18,308 ... .. ..... D.a. a.a • 11.an 

62 In " 10 16.68' ... .. D .... • ••• D ••• 17.118 
10 In '1. 17 21.'" 

D.a. D.a. D.a. ... .. za.818 

'.0 O.SS 2.0 0 ••• -
·Exc1ude. imported log •• 

eFor odd-n~borod yoar., total. at quant1t1 •• ill pr.oedills oolum •• tor 
other years, e.timate. made by mean. ot the ocmtinuoul •• rl •• tor lumber, 
lath. Ond .hinglo •• 

tC ... putod tr ... Amerioan Fore.t. an4 Fore.t Produotl (u. S. D.pt. Aer •• 8tat. 
Bull. 110. 21). p. 27. 

IlOvorrun ratio for 1929 derived from aeport to the PreBident on Lumb,r 
(11. S. Tariff Comml..Bion. 2nd Ser •• 110. 32. 1937). The ratio we. aompute4 
from regional data repre •• nting approximately 80 p.roent of 1929 logging 
produotion. 



Table 1.-78.- PRODUCTION OF LUllBER. BY REGIONS I 1919 fO 1936-

(1111110118 ot ten. board. .. uore) 

y ..... All Southern W.stel"D 
regl_ p1 ... plm 

19190 33.788 12,774 3,91S 
1920 33.799 11.091 ',328 
1921 26,961 10.960 3.063 
1922 31.569 11.501 3.933 
1923 37.186 12.K9 4.958 

1924 $5.931 12.487 4,686 
1925 38.339 13.236 5,.262 
1928 36.936 11.752 5.099 
1927 M.532 10.891 4.713 
1928 M.t.z 10.610 4.900 

1929 36.886 11.630 6.130 
1930 26.051 7.460 •• 082 
1931 16.623 4,430 2.729 
19S2 10.151 S.069 1,819 

1935 13.961 4.'48 2.365 
19M 15.490& ••• 73 2,751 
1935 19.639 5.960 3.672 
1936 24,356 7,llS- •• 382 

1I'.l"",t - 36.0 9.' 

astatlet10. tor 1919-M were obtainod tr"" Lumbe .. Produot1an; 1889-19S4 
(D. 8. Dept. Ag .... PCD"eet Serria_>' tor 1936. tr. Census or Manufaoturell, 
IIIld tor 1936, tr_ Lumb ... Produotian; 1936 (u. s. roreet Servioo). !h ...... -
era1 regi._ are represented by the tollow1D., 8erl •• : southel'll pine -
aati .... l _put at y.ll .... pin., .... te .... pin. - aati..,..l _put or white 
pm_. ftp." pine ..... tern ,.811_ (pOILderoea) pm •• and larah. Dau.gl •• tir -
p .. oduni ... ot Dougla. fi .. , ooda .. hemlock, ... d .pruoe in 1I0rth Paoifio at&te. 
(i •••• 1Il.hingtan ed Oregan), redwood - nati ..... l p .. oduotioo ot redWood, 
.outhe .... _ood - hardWood output or llaet OUlt .tate. (Ala .. ria., Ga.), 
IGlllU' 1Il •• i •• ippi rep_ (Ark.. lA.. 111 ..... Okla ... 'lex.) .. I.entuaky .. Tema •••••• 
... d 1Ieet Vi .. ginia. 

bpu.et eol_ minus ..... of _o.oding 001 ...... . 

oftle figur •• reported to .. 1919 ........... d ... o4 .aaap ..... bl. with thos. tor late .. 
YM .. a bJ' _l ... ioo at the _put or all out ... mille ed' of .... roJumt aaw-

Douglu 
RedwoOCl 

S_ .... 
~!rb t1 .. harItwo04 

6.498 .al 3.388 6.814 
7,7924 477 3,S65· 8.748 
5.198 468 2.414 4,868 
7.817 566 2.682 5.070 
9,8(19 593 3 • .z0 5.937 

8.626 8M 3.626 5.902 
9,598 511 3.W. 6.028 

10,332 488 3.801 5.~ 
9,910 670 3.514 4.9M 

10.103 487 11.386 4.666 

10.274 466 1.191 5.1'15 
7.666 .as 2.685 3,866 
5.372 211 1 .... 2.337 
S.131 136 759 1,237 

'.308 1M 1,246 1."3 
4.365 282 1,553 2,070 
5.085 329 1.870 2.623 
6,790& .a3 2.396 11,267 

16.0 1.6 17.9 13.2 

m11la p .. oduoing 1 ••• tJum 50 thou .... d board ten p ... yea .. (.e. Ceoeu. of 
lImufaoture., 1919, pp. 436-8). fhe hoto .. appUed to eaoh quontitJ' _. 
the .... tio of the adJuat.d to the \IIIIldju.to4 natlooal total. 

~. figuree fo .. eaoh op.oi •• in thi. ".giCl1 _ ... adJu.ted by multipUoatian 
by the ratio of a "oaaaputed total" (whioh inolude. tho •• tu-ted output or 
_11 mll1. not ... porting) to the ... ported total. 

·AclJu.ted by ratio or a "ocaputed total" to reported total for natiooal hard
wood p .. oduotiCll1 ( ••• tn. d)., 

t Lath &lid ahingle. (ahcnm in Tabl. 1.-77). which .... 1Do1w1.ed in the aa-'lla 
lDd.ez. are weighted by 1.6 IID4 4:.6. reapeotiftl,.. The •• weiptiUS taotora. 
which were applied. 'to the relativea of the 2 produotiOD •• 1"1 ••• "'1'8 derived. 
bJ' 11111 tlplyl", the output of .ach p .. oduot in 1929 by it. am t labo ..... qui .... 
_nt ill 1935 (B. B. ~opk1., "Labo .. Requi_ta in Wmi>er ProduotiOJl," Jlonthly 
Labo .. R....t ... Jlay 1,9117. pp. 1138-62). 
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fabl • .&.-19.- PR(I)tJC'fI<lI OF SAlf-PLAD lIILLS: CENSUS YEARS 
1925 TO 1935a 

Y.U" Dre •• " Door. Sash 1I1ndow aDd 
IGiber door f'I'ame. 

1925 1',336 1,915 1,166 1,954 
1921 15,853 40,212 5,650 1,511 
1929 13,689 5,209 2,076 911 
1931 ',350 3,125 1,264 535 
1935 6,042 2,lll 863 224 
1935 8,248 2,102 811 288 

W.ight' 94.60 40.34 0.43 0.63 

a.pr •••• d llD11ber- is quoted in Jdlliona of feet, board measure; 
oth.r procluota, 1n thou.ands of unit •• 

brhe night., whioh ware applied to relatbes of the produotion 
.eri •• , nr. d.riftd b7111lltiplyiDg the output of each produot 
1n 1929 b7 the oOl'l'8spODdiDg unit labor requiraaent obtained 
trca B. B. TopJd.. -Labor Requirement. in Lumber Produotion,· 
MoDthlr Labor Review. ~ 1931. pp. 1136-52. 
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Table A-80.- AVERAGE NUMBER OF WAGE EARNERS IN THE LUUBER AND 
TIMBER PRODUCTS GROUP .AND COMPONENT 

INDUSTRIES I 1919 TO 19:56 

Lumber and Logging Sawmills 
Year T1lIlber Produots and Saw-

group 
Campsa Plane Mi11sa 

1919b 469,297 18:5,68:5 285,614 
1920 4:51,200c 166,600 264,600 
1921 :564,247 1:58,900 225,:500 
1922 477,300° 179,700 297,700 
192:5 495.932 184,210 311,722 

1924 472,300 175,100 297,200 
1925 467 .. 090 172,800 294 .. 300 
1926 456,400 168,500 287,800 
1927 413,946 152,600 261,400 
1928 403,200 148,000 255,200 

1929 419 .. 084 153,200 265,900 
1930 323,100 118,100 205,000 
1931 196,647 71,900 124,800 
1932 151,300 55,300 96,000 

1933 189 .. 367 69,200 120,100 
1934 231,800 84,700 147,000 
1935 255 .. 230 93,300 161,900 
1936 276,200 101,000 175 .. 200 

a 
Figures tor 1923 were obtained frOlll Census Manufactures: 1923, 

pp. 444, 446, those tor the remaining years were oomputed trom 
the group employment series and trom percentage distributions 
",bi.ch were obtained for 1919 trom Census ot Manufactures: 1919, 
p. 423, tor 1923, fram the Census figures, tor 1927 and 1929, 
trom Wa es and Hours of Labor in the Lmnber Indust in the 
U. S,I 1930 and ibid.: ,1933 B.L.S. Bull. No. 560, p. 25, and 
Bull. No. 586, p. 22); and for the remaining years before 1929, 
by straight-line interpolation. The distribution tor 1929 was 
assumed for later years. 
b . 

Adjusted for comparability with later years by exclusion of 
establishments producing less 'than 200,000 board feet of lumber 
or the equivalent thereot. 

c ' 
Estimates made by interpolation of number of wage earners re-

ported by the Census by means of a B.L.S. series derived by 
subtracting employment tor "Furniture" industry from that for 
the Census group, "Imnber and Allied Products." 
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!-

lel. 
1_ 
1911 
lnl 
llZ1 

1_ 
lnl 
lnl 
1927 
lIZI 

In. 
1_ 
lNl 
1911 

1_ 
19M 
1911 
lNI 

labla ~-8l.- JIUootIOURS JB fIlE LUIIIISR ~D !DIBBII PROJD:!S GIKl1lP 
AIID CIIII'O_ Il1DUS!IiIEII. 191. to 19156 

IIlUl .... or_ 
A~nge maber o~ houn 

""rkoelpel'dql 

..- .... = ~1. 1A>a111C ttu. .... _to -- CUp. 
_lla 

s-."' PlaDe 11111.· 

1,061 119 651 8.06 8."" 
1,068 198 666 8.85 8011 

786 ZtD 496 8.89 9.15 
1,138 411 '20 '.02 9 •• 
1,_ 449 796 9.02 9.44 

1,1111 417 766 '.D4 9.42 
1,114 431 Tea 9.23 9.80 
1,149 418 TIS 9,14 9.43 
l,CM& ITS 668 9.21 '.44 
1,026 1'12 664 9011 9.50 

1,060 .'" ,6T1 9.11 9.S8 , .. 270 .19 D ... D .... 

419 151 288 D", D ... 
297 107 190 D", D", 

ITS lB6 us 1I..a. D'" - 146 259 lI..a. n.a. 
470 169 101 D.a. n .... 
650 198 151 D'" DoA. 

D8¥lof 
operation 
per year-

270 
270 
UO 
Z65 
270 

2TO 
270 
270 
270 
270 

270 
D", 
D", 
D.a. 

D", 
D.a. 
D'" 
n.a • 

• ~ kr lel9-2 ..... __ .t tho .. In the tollGriJl& 2 oolU111U1, those Cor 1930-15 are the ..... tl_. or _ ....... wrage hourIT earDlDCa (Ioble "-82). 

IIrs.,.... tor lel9-29 are tho p .... duoto ot _1..,...,t (!obi. "-80), ...... rag. hour. per da¥, _ da¥. 
of .,. ... tloa ,.r 78U' (u'" to be the ...a .. tor S-Ula IUId Saw-flue 1I1l.1.) J tam.. for 
1. ___ 4erl_ bT .ultiplioatiOD ot _hoW'll tor the l.uoIb.r _ 1'1lab.r .... 4uot. g .... up by 
tho JIocIal fttlo 10.35) tor t ... year. 1919-29 ot _hour. In LoggiDC CUlpa to tho •• In tho group. 

"rer _oeI of " __ tiCD, _ fD. 1>. !b8 IOcclal ratio tor Sa_n. _ Saw-PloD. 11111. was 
0.16. 

~ ..... quGtt_t. of _"nee bcun per _t and a ... lrage DUlllber r4 day_ worked. per W8ek. For 
a..tlla .... s. ... Pl.ae II1U_. the tOJWeI" .... obta1ned tar 1919 J'raD Industrial Su!"!!Y in Selectec1 
lodu.tri •• 10 the tJnitocl Stat... 1919 (B.L.S. Bull. Bo. 266), p. IT (hour. per ..... per da¥ time. 
a), ODd ter 1921, 1921, 1926, 1928, _ 1930 tr_ B.L.S. buU.tlo. u ... Uy OIlUtloe1 2"'gei ODd 
Bour. of Labor in Luaber llanutaaturinli (Bull. Ro. 111. pp. 22-9: !hall .. Wo. 16$, pp. 4-3; Bull. 
10. .1S, pp. U-CS1, Bu.U •• 0 •• 91, p. H; _d Bull. Ro. 660, p. :56). !heH figures, wh.:l.oh rete .. 
to .. leoted MDtbl t.D .. ok ~I" ... re adjull'ted. to represeDt yearl., averages. Adjullt....t factor. 
tor 1921, 1923. 1926, ad 1930 _re ft:tloe, •• eCIIpUted tr ••• I.e.B. weekly hours tor "I.ua1»r 
... 1Il11work-.. of aYerage weelr:l,. hour. lD the aaatha sewered by the B.L.a. etudiel to the yearq 
....... , .. tor 1919. the ratio of averap ou.tput-per-wage-eamer tor the saleoted. amtha to 
tIM ,...17 •• "p. 10 adJult.at .... poel1ble tar 1928, liDoe the aGl1tha o0gered by the B.L.S • 
.-., _ .ot _tocI. 

r .. LoalDc c..p., ...... 18 bour. per week .. N obta1Ded tor ......... 1 year. by 1Il1tlplyint; a.erage 
wHq ........ tor _U. ODd _PlaDe 111110 bT tho ratio of p ....... Ulog "our. tor LoggiDC ~. 
to tb_ tor _U. __ P!.ue IIUlo. PrnaUlDC bour. tor LoggiDg CUp. tor 1921, 1926, 
lV21, ... 1980 are rr- I.LoS. buUetlo. oitocl ab09O, tb. tisure tor 1919 _. derivecl by 1III11ti,lplo, ,_1110, heara tor _lla ODd _PlaDe 11111. bT tho 1921 ratio of p ...... Ulog bours 
'er Logglo, CUp. to tb_ tor Sa_ll ..... _P1oDe 111110, _ tho co. tor 1921 _. _looel 
bT otftip-.lloo InterpOlotiCD. PnnaUlDC bour. tor SawmiU. _ S-P1oDe 111110 are tr_ 
I.Lo" Bull, .0, 686, p. II, tho 1919 lisure was a4juotocl bT .. 1tipl1catiCD by the 1921 .. tiD of 
Jaaun I • .,11 _oupatl •• to hou.n tor ~. oooupatlCDI repreHDted 1D. 1919. 

!ba B.J,C." _10. tor 'Lua!>or _ 11111 ......... __ ... 04 to a_l0t0 the a ..... _kIT-hour. 
eeriee ter _ Loggio& ~. ODd _11. __ P1oDe 11111 .. 

!b8 _rap _ of .... __ per _ iD _11. ODd S-PloDo II1n ...... d.ri"oeI tor 1919, 
1821. 1923. 192&. 1928. IIIUl 1930 t'r_ the B.L.S. Inallet1D. olted. abare, the 1921 tipN wae ... 
..- rer 1.20, ODd •• t_to. ter .-1010, yeara _re _ bT ot .. ipt-UD. lotorpolotiCD. 

!ba _ of ..,.. __ pel' _k In LogglDC CUIp. ft ••• .- to be t .......... tor Sawa1U. 
ODd _Pl_ II1ll. In aorroopcodloc year •• 

"!b8 tisureo ..... eet_tocI tor Sa_n. __ PloDo II1U. 8nd a • .- to be the _ tor 
J,oglDC Caapi. the eat_tell _de tor _l-.dar ,. .. rl by aeAllll of • nootb ourve oln.tered 
.~ ITO Sa all ~N .... 1921 .... tM: .... diA' ... 2M. '!beretON. tbe IWllber 210 ... . 
a."- ,_ all yeara but 1921-22, UO _. a • ..- tor 1921, _ 266, the aftrap of 240 ... 4 
.70 ........... ,. 1922. 



88 PRODUCTION, EMPLOYMENT, AND PRODUCTIVITY 

Table A-82.- WAGES AND AVERAGE HOURLY EARNINGS IN THE LUMBER 
AND TIMBER PRODUCTS GROUP: 1930 TO 1936 

Wages Average ho~ly 
Year (millions of earnings 

dollars) (dollars) 

1930 314 0.419 
1931 156 .372 
1932 85 .286 
1933 113 .298 

• 1934 154 .380 
1935 183 .389 
1936 224 .407 

aFor 1930-32. harmonio means ot average hourly earnings tor 
Logging Camps and Sawmills. weighted b,y 42 and 58. respectively 
(the modal percentage distribution ot wages in 1919-29), tor 
1933-36. B.L.S. hourly earnings linked to the tigure tor 1932. 

Wages for the 2 oomponent industries tor 1919-29 were computed 
by the multiplication ot man-hours (Table A-81) by average . 
hour1yeal'Dings. Hourly earnings were derived trom B.L.S. 
studies in a manner analogous to that desoribed tor average 
weekly hours in Table A-81. tn. d (the 1932 figure tor Saw
mil1a and Saw-Plane Mills was computed trom data published in 
B.L.S. Bull. No. 586). The 2 series were oomp1eted tor the 
period 1919-32 by means or the N.I.C.B. earnings series tor 
"Lumber and Millwork." 
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Table .1.-83.- mCDUCTIOB AND DISTRIBUTIOB OF IWlUFACTUllED. GAS I 
1919 TO 1935 

(Millions ot oubio feet) 

89 

Teal' Produotiona Quanti~ distributed 
to ultimate consumersb 

1919 211,014 218,434 
1920 301.124 n.a. 
1921 289.259 215,198 
1922 289.256 n.o.. 
1923 295.936 320,388 

1924 318,919 n.a. 
1925 330,951 337,675 
1926 354,594 n.a. 
1921 348,839 392~728 

1928 357,809 n.a. 
1929 347,508 403,119 
1930 323,931 n.a. 
1931 301,471 367.883 

1932 263.532 n.a. 
1933. 241,04:3 307.031 
1934 245,138 n.a. 
1935 241,498 312,224 

We1ghtO 2.3 1.0 

&census figures tor odd-numbered ye&l'8 were interpolated by a con
tinuous American Gas Association series obtained trom Annual 
Statistics ot the Manufactured Gas Indust in 1930 (A.G.A •• Stat. 
Bull. ITo. 9. Oct. 1931 • p. Sl, and succesbe annual bulletins 
(lTos. 10-12. 17. 21). 

brigurss represent difference between total sales and intra
industry' aales. 

°The weights represent the relative number ot wage earners required 
in 1933 tor the production and distribution, respectively. ot a 
tixed volume ot gas. The number ot wage earnel'S required per 
thouaand cu. tt. diatributed was determined trom a special tabula
tion provided by the Bureau ot the Census tor ·21 plants engaged 
principally in gas distribution. These 21 plants accounted tor 18 
peroent ot production and 40 peroent ot 8ales in 1933. The number 
ot production wage earners (used to calculate the requirement tor 
production) is the difference between the total number ot wage 
earner. in the iDdu8try' and the number engaged in distribution ot 
all gas (i.e., the product ot thousand8 ot ou. ft. distributed 
by the industry' ~d the computed labor requirement tor 21 plants). 
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Table A-84.- NUMBER OF WAGE EARNERS AND AVERAGE WEaCLY HOURS Dr 
THE MANUFACTURED GAS INDUSTRY: CENSUS YEARS 1919 TO 1936 

Year 
Average number Average hours 
ot wage, earners worked per weu& 

1919 42,908 61.1 
1921 34,956 52.8 
1923 42,282 49.9 
1925 46,998 47.1 
1927 48,497 ' 48.2 

1929 43,065 51.4 
1931 34,523 50.1 
1933 30,586 44.2 
1935 30, 952b 41.3 

aN.I.C.B. The hours tor 1919 were estimated by straight-line 
interpolation between those tor July 1914 and JUDe 1920; those 
tor 1921 reter to December'onlYJ the tigure tor 1923 is aD 
estimate by B.I.C.B., and those tor ramaiDiDg years are UD

weighted averages ot hours tor Ja.nuary and JulYe 

bInc1udes the estimated number of wage earners (11,211) engaged 
solely in the distribution of gas, who were excluded by the 
Census in 1935. ,The estimate was made on the assumption that 
the percentage change between 1933 and 1935 in the wage-earner 
requirement per thousand cu. ft. of gas was the same for dis- ' 
tribution as for production. For the 2 1933 wage-earner- . 
requirement ratios, see Table A-83, m. 0; the 1935 requirement 
ratio for production was computed from Census statistics. 
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TalI1 • .1.-85.- PRODUCTION AND SALES OF lCEI 1919 TO 1935 

Year 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1921 

1928 
1S29 
1930 
1931 

1932 
1933 
1934 
1935 

(i'houaa.nds of shon t0118) 

Produotion In 
IlaDufaoi:ured 
Ioe Industl7 

25.293 
n.a. 

29.668 
D.a. 

34.032 

D.a. 
38.814 
D..a. 

39.058 

D.a. 
44.411 
n.a. 

42.355 

n.a. 
32.888 
n.a. 

31.855 

31.616 
32.641 
35.31'1 
36.429 
39.916 

41.292 
46.864 
45.921 
41.543 

50.994-
53.554 
56.239 
57.365 

43.625 
39.005 
39.185 
34.325 

-ngures for 1919-33 were ob1:a1ned from Horace B. Drury. Pro
duotion and Ca ci Control In the Ioe Indust UDder the 
•• R.A. Jlational Reoovery Administration. Division of Review. 
liar. 1936). pp. 4-5J those for 1934-35 were supplied by the 
Ioe Publlolt,r Association ot Philadelphia. 

91 
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Table A-86.- NUMBER OF WAGE EARNERS AND AVERAGE WEEKLY HOURS 
IN THE MANUFACTURED ICE INDUSTRY, CENSUS 'YEARS 

U19 TO 1935 

Average Average number Year ot wage hours 

earnersa per weekb 

1919 30,247 57.0 
1921 24,066 57.1 
1923 26,852 57.0 
1925 24,915 57.2 
1927 22,120 57.3 

1929 32,184 57.5 
1931 25,217 53.6 
1933 21,332 49.7 
1935" 19,032 49.2 

aThe tigures t~r 1919-23 inolude same emp1o,yees engaged in de-
1iver,y servioe and henoe are not striot1y oomparable with those 
tor later years (ot. Census ot Manufaotures: 1925, p. 146). 

bFigure8 tor 1919-23 and 1929 are Censu8 prevailing hour8J 
those tor 1933 and 1935 are aotual hour8 computed trom Censu8 
ot Manufaotures: 1933, "Man-Hour Statistios tor 32 Seleoted 
Industries", pp. 2, 39 and trom ibid., 1935, "Man-Hour Stat
i8ti08 tor 59 Se1eote~ Industrie8", p. 84J and those tor the 
remaining year8 are e8timates made by 8traight-1ine interpola
tion. 
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d'h\lek tractore 1Dclu4ed with "taxicabs and other oOllllloroia} .... hioh •• " 

·A .... ras. unit ..... lu. (dollar.) 1D. oasu. year. 1919 .. 29. 

fA"erag. unit 'ftLlu. (dollar.) in oasu. ,.ear. 1929-16. 
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Year 

1919 
1920 
1921 
1922 
1923 

1924 
1926 
1926 
1927 
1928 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 

'fable A-8S.- ADJUSTIIEliT FACT<JIS FeR 8I.(J)UCTIOII OJ! KOleR-VEHIClE 
REPIACDlEN'l' PARTS. 1919 TO 19S6 

Value ot rep1ace ... nt parI:. 

Motor-Vehicle Value ot IIIOtor 
Adju.tment 

Bodies and IIotor Vehicle. vehicles and 
tactord 

Motor-Vehicle branchb chassiac 

Parts branch· 

(1) (2) (3) (4) 

D.a. $615,957 t1,729,125 84,5 
Il.a. 675,7M 2,252,512 88.2 
D.a. S23,349 1,326,559 92.2 
D.a. 407,622 1,844,445 93.9 
D.a. 515,903 2,611,560 95.8 

D.a. 329,066 2,350,471 100.6 
t165,439 237,459 2,946,370 100.9 
170,961 253,737 3,082,911 100.8 
186.252 286,631 2,540.117 96.1 
213,648 308.458 2,986,499 91.6 

212,374 281,659 3.410,858 100.0 
183,118 223,088 2,042,914 95.6 
160,748 114,069 1,386,082 92.3 
131,502 146,299 749,958 83,7 

146,399 167,253 928,606 85.8 
174,688 212,664 1,474,696 90.8 
183,979 237,332 2,152,509 95.9 
182,510 235,414 2,552,821 98.5 

aFigures for 1929 and 1935, which represent salea, were derived trom two 
Cen.us publications. Fifteenth Census of the United States. 1930, "Distribu
tion ot Sales ot Manufacturing Plante," pp. 38-9, 54; and Census ot Busine ••• 
1935, "Di.tribution ot Manufaoturere I Sale.," p. 185. The total. tor the.e 
;pare ino1ude sales _de by bodies and parts manufaoturers to their own whole
.ale branches, to wholesalers anel jobbers, to their own retail .tores, to 
retailer. ot all types, direct to household conS\llllllrs, and .alea not distribut
ed through the usual channels or not allocated (the last two ite ... , not re
ported separately in 1929, amounted to only 1.4 percent of total .ales 1n 
1935). The tollowing items were exo1uded. Sale. to in4ustrtal and other 
large u.ere (whioh oonsist in the min ot origbal equiJlMl1t tor u.e in moto .... 
vehiole a88embly). transtere to other plante in the ....... organisation (whioh 
appear to represent intra-industry ehipaente), and reoeipte tor oontract and 
repair work. For the remaining ;pars ot the period 1925-S6, esttmstea ware 
made by moans ot an inde" ot .... lue of replac_n~rt. shipaents, which ... 
oon.tructed by the Motor and Equipment llanutacturere Assooiation trom reporte 
ot a representative group ot manufacturers and published in the Su!:Y!'Y....l!t 
Current BUSiness, "19S6 Supplement." p. 141. and later is.ues. 

bibe figure. tor oensu. ;p.r. _re obtained by subtraoting the .... lue ot a.
.embled vehiolea and ohasal. trca the total value of produot. of the Kotor Ve
hiole. branoh (tor 1919-2S, the rem&inder _. adjusted to ezo1ude a _11 
amount ot oCDtraot and repair work" tho.e tor interoansa1 year. 1920-24, by 
multiplying the value ot vchio1ea and oha.si. by interpolated oenn.-year 
ratio. of value of repl.o ........ t part. to value ot vehio1es and oba.d. J and 
tho.e tor the remaining yean. by interpolBtilD by _8 of an ind"" of the 
value of rep1aoement-part. aa1e. (aee til. a). 

"For _.us years, reported value ot motor vehiole. and abas.iB (trailers 
produoed outside the IIotor Vehiole. industry were ozoluded in 1919. 1921. and 
19U on the basis ot the 1925 ratio>. tor intero_sal year •• eattmste. made by 
meane ot an annual aale. (value) .eriea (aee 'fable A-87. tn. b). 

dRelativee (1929 • 100) of ratios of value of Ilotor vehiole. and oba.d. (001. 
S) to total value of .otor vehiolea, abassia. and replaoamant parte (eum of 
0018. l-S). 
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table A-89.- JrnIIBER OF WAGE F.ARHmS AND AVERAGE WEm.Y HOURS 
III TBB KOTOR VEHICLES INDUSTRY, 

1919 TO 1936 

Year 
Average number Average hours 
o~ wage earners worked per ... ua 

1919 343,116 45.9 
1920 354,4:00 4:6.1 
1921 212,111 4:4:.1 
1922 289,100 48.2 
1923 4:04,886 41.1 

1924 316,300 45.3 
1925 426,110 41.3 
1926 421,500 41.1 
1921 369,399 46.4 
1928 434,500 41.1 

1929 4:4:1,4:4:8 46.8 
1930 322,600 39.9 
1931 285,515 36.9 
1932 243.4:00 31.3 

1933 243.614 35.2 
19M 351,100 33.6 
1935 381,801 31.3 
1938 4:00,900 38.5 

·For 1920-31, B.I.C.B., ~or 1932-36, B.L.S., and for 1919, Cen-' 
he prevailing houre JIDlltiplled by' average o~ the ratios in 
1921 aDd 1923 of B.I.C.B. actual to Census prevailing hours. 
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T .. ble A-90.- CONSUlIPrION OF HEWSPRIII'r I 1919 TO 1936 

(ThouI&nd. ot lhort ton.) 

Inc ....... e 1ll .tooka. 

S.t1ma.tad Shipments 
Importe° Eltport.d y ..... 

oon.umptio .... from 
At 

In t..."o1t 
millab to 

publ1lhora publ1.hel'l 

(1) (2) (3) (4) (6) (6) 

1919 1,957 l,S79 628 110 -67 7 
1920 2,116 l,60S ?SO 46 80 -10 
1921 2,040 1,226 793 17 -28 -10 
1922 2,442 1,462 1,029 28 -3 17 
1925 2,708 1,477 l,S09 16 72 -10 

1924 2,836 1,481 1,367 17 -22 8 
1926 3,006 1,634 1,448 2S -44 -2 
1926 3,436 1,686 1,861 19 69 111 
1927 3,404 1,476 1,987 12 119 6 
1928 3,566 1,399 2,167 11 -28 7 

1929 S,776 1,409 2,423 19 '110 7 
1930 3,666 1,268 2,280 10 -3 -26 
1931 S,241 1,168 2,067 10 -28 2 
1932 2,84S 1,010 1,792 8 -29 -20 

19113 2,681 960 1,794 11 114 17 
1934 3,046 967 2,210 2S 97 11 
19S6 a,315 917 2,38S 22 -46 9 
1936 S,627 916 2,752 11..6. 14 1 

aSUII ot oola. (2) and (3) m1llUI lum of 0011. (4), (6), and (6) to .. all yea ... except 
1936. Con.umption in thil yea .. _s as.umed to bear the same relati ... a. 1ll 1935 to an 
eati .... te which ignore. export •• 

bSuJ'Vey ot CUl'I'ent Busine •• , "1936 Suppllllll8Jlt," p. 131 and liar. 1937, p. 62. Tho 
.el'iel _I oompiled ~l'iol' to June 1923 •••• lJy thil Fadenll Tnlde CODIJIiaeionl 
.1lloe then •••• [!111 tbil Newsprint Servioe Bureau. The figure. OOTel' p .... otio .. lly 
the entire indu.try, aooording to the Census of llanutactUl'e •• " (Ibid., p. 178. tn. 6 
to p. 1111.) --

OF ..... annual is.ue. of FOl'ei Commeroe and Bavi tion of the United States (U. S. 
Dept. C .... , Bu ... For. and Dan. Can.. The lel'ie. I'ep .. esents gene .... l import. through 
1933 •.••• fog import. fo .. o .... umption thel'eafte ... " "General import. of merohan
dbe inolude camnodities entered immediateq upon al'I'iTa1 into me .. chandising 01' oon-
.umpti ... ohannels, plus oOlllllodities entered into bonded ouatan. wal'ehou.e. fo ... to .... ge 
• • ••• Import. to .. oonsumption 1ll01ude oCllllloditiea ente ... d immediateq upon al'l'i .... 1 
into mel'ohandiaing 01' oon.umption ohannel. plu. oamnoditie. withd .... 1111 tor o .... umption 
f ..... banded _rehouses." (Ibid.) Thie ohange in olallitioati ... p .. obably doe. not 
Bignifioantq aff.ot the internal oanpa .... bil1ty of, the •• I'iea. 

dsame souroe as for impo .. ts (tn. 0). 

eComputad from .took ..... ie. for Deoembel' ot eaoh year raieed to I'eprelent oompl.ta 
oOTerage. The figure. tor 1920-36,..re taken from ...... ioue monthly iIBu •• ot th, ~ 
of CU"l'ent Bu.iness, from the "1932 Annual Supplement, n pp. 242-411, and from the '1936 
Suppl"ment, n p. lSl. The figurel, aa ot the end ot the month. a ... ·oampil.d by the 
Amenoan Newspap.1' Publi.he ... • AI.ooia tion and are ba.ed on the reports ot 422 publi1h
el'. trom June 1923 through Ootobel' 1926, 4211 in November and Deoemb.1' 1926. 446 trom 
January 1927 through Deoembel' 1930. and 43' sub.equently. Aooording to the al.ocation. 
thb .eriel I'eprelent. approxu-ta1y 80 pel'Oent ot all n ...... pl'int oOnlUllled ••••• 
Earlier data for a lArger !umbel' ot publilhel'e • • • • liiel'!! oompiled by the ~ 
T .... de CQl!DDila1on • • • •• (Ibid .. ,10 178. tn. 2 to ".iSl.) Figure. tor 1918 and 
1919 wa .. e obtained tl'CIII HOUle Document. (U. S. Lib .... ry or Congress), Vol. 97, Doc. 
696, "D1atl'ibuti ... and C .... umpt1 ... of Print Paper in the U. S •• " pl'epa ... d by tho Seo
retary of CCII1IIl8l'oe tor the Camni tte. ... Intel'.tate and FOI'.ign Camnel'oe. 

Th. adjuliment for oOT ..... ge _. made in two .tePI. Fil'lt. the tigure. pl'.Tioue to June 
1935 .......... ltipli.d by the llay 31. 1923 .... tio ot the A ••• Pol. to the F.T.C. tigu .... 
S.oond, both .el'iea were .... ltipli.d in all yean by 1.26 .1lloe eaoh ongillally ... pre
eentad but 80 pel'Oent ot oOnlumption. 
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Table .1-91.- lUMBER OF WAGE EARNERS AND AVERAGE WEEKU HOURS 
IX THE IlEWSPAFER AND PERIODICAL PRINTING AND 

POBLISHING INDUSTRY, 1919 TO 1936 

Year Average number Average hours 
of wage earnera worked per weeII;&-

1919 120.381 45.1 
1920 110.700b 44.6 
1921 107.53~ 44.4 
1922 111.100 44.9 
1923 115.646 45.0 

1924 118.000 44.9 
1925 117.001 45.2 
1926 118.800 45.3 
1927 119.399 45.7 
1928 122.000 45.1 

1929 129.660 45.7 
1930 128.800' 45.2 
1931 119.503 43.6 
1932 108.900 42.6 

1933 109.0B7 39.6 
1934 116.600 37.3 
1935 118.684 36.8 
1936 123.000 37.0 

aFor 1920-31 ••• I.C.B., 1932-36. B.L.S., and for 1919. Census 
prevailing hours adjusted by the 1921 ratio of aotual to pre
vailing houra. 

bComputed from B.I.C.B. employment index. 



Tab1. A-92.- PRIIICIPAL PRODUCTS OF PRIl/ARY SlIELrEHS AlIJl REFINERIES. 1919 ro 1935a 

copp • .J> Lead 
Copper 

oulphate 
Year prodllOed at 

primary ooppel' 
Primary Seoolldary ref'1llorieoo Retined Antimonia1e Seoolldary 

primaryd p1gt 

1919 1.770.168 71.285 31.081 964.440 32.060 26.090 
1920 1.526.166 81.987 29.330 1.069.314 10.360 26.674 
1921 960.778 106.486 26.098 897.178 24.030 29.698 
1922 1.266.616 146.011 33.403 1.066.324 17.060 64.096 
1923 1.979.838 131.438 31.366 1.236.644 34.620 73.208 

1924 2.260.078 164.818 22.838 1.380.988 65.790 82.798 
1925 2.204.574 198.360 26.615 1.833.938 69.240 70.292 
1926 2.322.486 226.118 !Ia.363 1.697.882 87.710 64.998 
1927 2.325.764 209.869 36.039 1.693.060 67.200 76.848 
1928 2.487.608 232.646 44.463 1.662.142 92.23J) 111.860 

1929 2.740.112 3M.158 40.269 1.649.288 88.488 130.718 
1930 2.157.069 280.629 38.976 1.286.066 49.694 96.270 
1931 1.601.442 156.128 36.266 886.528 43.684 87.648 
1932 680.868 120.465 24.909 683.882 42.048 87.222 

1933 741.679 1'1l~038 26.437 627.362 36.810 83.264 
19M 890.720 243.910 24.883 622.472 33.214 67.114 
1936 1.1'17 .611 296.968 26.608 649.120 32.788 89.496 
1936 1.644.9'17 266.830 36.446 798.lIl2 46.460 69.112 

"tIni te tor tiNt 9 pl'odllOto are thou8ande ot pounde, tor gold and .11 .... 1'. 
thou.ana ot t1 ... OIIDOe., and tor .u1phurio 0.014. ohort tollll (600 Ba ..... ). 

bProduoed tI"CIIl .s-e.t10 and toreigll ore. and bUotel'. PI'1mary illo1udeo 
01eatro1ytia. 1Il<e. oaott",. and boet .eleat OOppOl', and leoolldary. oleo
tro1ytio and oa.ti", oopper. 

The quanttth. were derived tI"CIIlll11lOra1 Re.OUl"Oe8 ot tho United Stete .. 
lni (U. B. Dept. Com •• 8111'. 111110. ). Fart I. p. 411. and ~ I. 762, and 

Z111D produoed 
at pl'1mary 

zino-reduot101l plante 
Su1phurio a01d produoed at -

H10ke1j Go14k Sllvork ZiIlo-b1onde 
Redio- roa.ti", plante Copper 

Pl'1mazr t1l1ed 1IIIl81teN 
oeoOlldarT' FrOID FI"CIIl (byproduot)1l 

b181lde1 0II1phu,a 

931.486 21.634 1.022 268 82.778 446.518 D.a. 164.991 
926.764 22.040 730 267 36.966 731.702 D.a. 497.608 
401.000 17.080 222 119 22.134 282.300 D.a. 294.800 
708.564 10.110 416 196 32.518 D.a. D.a. n .... 

1.020.868 13.660 200 343 42.661 416.100 11 .... 427.000 
-

1.034.678 28.180 382 391 43.631 620.381 419.866 D.a. 
1.146.892 28.790 644 467 49.660 664.339 617.426 430.200 
1.238.844 27.660 646 479 4800870 695.700 636.766 D.a. 
1.186.032 28.370 1.720 493 47.800 688.644 602.709 489.661 
1.206.162 27.108 1.044 636 4S.686 658.637 646.204 603.100 

1.250.894 22.860 680 676 49.707 627.018 646.980 833.438 
996.090 17.000P 616 431 38.940 636.614 474.092 661.702 
663.992 10.68&'1 748 300 26.441 426.818 181.2l8 436.111 
414.296 3.192 390 166 16.406 341.340 244.644 268.994 

614.364 28.460 262 162 16.039 366.02'1 242.493 301.076 
727.180 9.924 314 203 20.467 408.984 89.162 168.676 
841.268 26.878 120 306 29.000 443.476 90.884 160.151 
984.264 44.284 214 466 14.760 606.682 161.169 226.738 

Minerals Yearbook. 1932-33 (U. 8. Dept. Com •• 8IIr. II1lle.). p. 39, ~. 
p. 163, ~. p. 90. 

caoportad by II1neral He.ouroes ot the Uni ted States. 1920 (U. 8. Dept. 
Int •• u. S. Geological S ...... ey). I. 497, ~. I. 297, ~ (U. 8. Dept. 
Cam •• 8111'. lIilloo). I. 413, ~. I. 609, ~. I. 763, ~. I. 741, and 
lIinera1. Yearbook. 1932-33. p. 39, ~. p. 66, ~. p. 120, llll. 
p. 164, an. p. 91. 

Footnoteo 00llt1llued 011 tollowillg page 



"sott ... el ""011n ... el 1.el pl'OdWl.d h<a """' •• tio ud to ... ip 0 ....... d ba •• 
1NllioDo Pip ....... h<a 111 ..... 1 a •• oul'O.' ot the IJIlited State .. 1930. 
t. 61U1. 1114 111 ...... 1. Tearbook. 1937. p. 176, &Del ~, p. 116. 

"ProdllOtiOll .t pr1a.,. 1_4 ... ti .... ri.. trca "","a.tio ... el to ... ip 01'0. ud 
• orap. Th •• ari.a _. obtai ... d tor 1929~S tram 11111 ... 1 a •• ouro •• ot the 
!!nite" Stat... 1931, t, 367. ud l11li ... 10 Yearbook. 1937. p. 176. lIIel 
1938. p. 116. Be_ta. nre _"" tor 1919-28 by tho IlUltipl101ti"" ot 
• ""ua1 tigure. tor bnll'Ocluot antiaoll1al 1.ael by .. tio. ot the ant1m""¥ 
OOlltent or all (i •••• both bnll'Oeluot and •• oonda.,.) ... tiaoll1al load II&da 
iD prlM..,. ... ti_ri •• to the antiDoJl¥ oODtent ot b7Procluot ant1aoll1a1 lead 
oDl¥. Thl ",rodUOtiOD and ... t1aoll¥ oODtent ot bnlrocluot ant1moll1al load tor 
th •• , ye.n _ ... reportad in lIiD.ral a.oouro •• ot the United State.. 1926. 
t. 198. IIId 1930. t. 487. Th. IIItimoD¥ oolltent of 8eoondal}' antimoninl 
1.ad _. reported in Mineral R •• ouro •• of the IJIlited Stateo. 1919. I. 71, 
1920. I, 107. 1921, I. 16h 1922. I. 186. 1923. I. 271. 1924. I. 228. lli!!. 
I. 292. and 1928. I. 163. and lIinerall Yearbook. 1937. p. 734. 

tObta1Ded trom lIineral R •• ourea. of the United Stateo. 1919 (U. 8. Dept. 
Int •• U. S. Goclogiool Surve,y). I. 69. 1920. I. 105. 1921. I. 160. 1922. I. 
184. 1924 (U. S. Dept. Cam •• Bur. lIin •• ). I. 131. 1926. I. 288. 1928. I. 
158. IIId lIiD.ral. Yearbook. 1937. p. 176 .... d 1938, p. 116. 

'Ded""d from lIine ... l Reaouroeo of the United Statea. 1928. I. 3651 and 
lIin.ral. Yearbook. 1937. p. 193. and 1938. p. 137. 

"'rh. flpreo tor 1919 end 1928-36 were obtained tram lIineral Resouroe. of 
the United State.. 1919. I. 71. and lIinerala Yearboob 1932-33; p. 70, 
1937. p. 194, and 1938. p. 138, thoae for 1920-27 were interpolated by 
means of a 8eriee tor the entire production ot redistilled secondary zino 
(llineral leaouroea of the United State.. 1925. I. 330. and 1930. I. 636). 

jTctal domeotio productioD ot primary niokel. i. e •• metaUio nioke1 and 
the n10kel oontlllt of niokel eal ta made ao b7Produoto in oopper ref1n1ng. 
Th. figure. are reported by lIineral Reaouroeo of the United Statea. 1925. 
I. 606. and 1930. I. A68, and lIinerala Yearbook. 1932-33. p. 371, 1937. 
p. 6421 1938. p. 552. 

kU1De prodWlti"" t'rom ooppar. I_d. linO. ooppar--lead. ooppar--l •• d-&ino. 
ud l_d-lino 0 ..... 

The a.ri.. tor .11ver _. obtainad t'rom II1n.ral aolouro.1 ot the !!ni ted 
State.. 1925. t, 760 .... d 1930. I. 860. and lI1IIaral. Tearbook. 1937. 
p. 134. and ill§. p. 74 • 

Th •• aril' tor 1014 _I obtained r ..... II1Mral ao.ouroa. ot the UlI1t,el 
Statel. 1925. I. 764, lnl!. I. 834, ug. I. 6941 and lIi ...... ll Y ... rbook • 
1937. p. 133 .... el 1m. p. ?lI. 

I Tha quanti ti.. tor all yea... but 1921 anel 1923 ...... obtained from l!Y!!!!l 
Reaources of tlle United Statea. 1919. II. 644, 1920. II. 307. 1924. I. 
260, 1925, I. 335, lli!!. I. 235, 1927. I. 489, 1928. I. 375, .. nell/ine .. l. 
Tearbook. 1937. p. 195, anel ~, p. 139. Tbe quantiti •• to .. 1921 IIId 
1923 wera int.rpolated by ...... a or ... erie. tor 1919. 1921. 1923 and 1926 
available in C.nsu. ot llanutaoture.. 1925. p. 723. 

~e quant1t1e1 are reportad in 1I111eral R.oourc •• of til. United Stateo. ' 
~. I. 2401 ~ I. 335, ljg§. I. 235, 1.n1. I. 489, lJ!&lI. I. 376, ... el 
IIinerala Yeerbook. 1937. p. 196. and 1938. p. 139. 

"TMa aerie •• whioh exolude. &oid produoed by Anaoonda Copper Co. in 
1933-38 and aoid procluoed from pyrite. cono.nt .. te 111 Tenne .. ee' in 1934-38. 
waa derived for all yea ... but 1921. 1923. IIId 1926 tl'Olll Min.ral Reaourc •• 
of the UlI1ted Stateo. 1919. II. 544. and~. n. 307, and Mineral0 Tear
book. 1932-33. p. 672, 1937. p. 13041 anel 1938. p. 1154. The figur •• for 
1921, 1923 .... el 1926 _re int.rpolated by mean. ot a aeri •• tor tll. oeld 
numbered yeere 1919-27 a .... ilabl. in Cenaul ot lla.nufaotureB! 1925, p. 7231 
IIId 1927. p. 666. 

°Inoludea 23.728 toDa of ",tronger aaide" whioh aoulcl not be reduoed to SOO 
Haume equivalent. 

PInclud •• 22 tona ot I.oondary .1ectroqtio dno. 

QInolu"". 312 tone ot aeoondary ,1.ctrolytic Iino. 
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!abl. A.olll ... VALlIB mIIID PIlI. VII! 0,. 'I'BB PI![IIClPAL PIIOIlIJC'lS 0' PRDWIf 81IBLDII 
.AIIII 1IBftDIII1S II 19I8 

Value (dollar.) per lIDilo Val ... 

Produo1o Un11; B.tore -Arter (dollaN) 
proo ••• iDg proo ••• iDg per ..,.1;11 

Copper 
PouD4 0.138b 0.lT8° 0.040 PrIaI'7 

Seo01ld&r,r PouJI4 0.13~ O.17ee 0.038 
Copper Sulpha_ PuuD4 o.03sl 0.0661 0.020 
Ln4 

0.046b PrIlIaI7 PoIID4 0.0630 0.018 
SeoOlldaI'7 PoIID4 o.06sh ·0.0630 0.008 
An1o!aaniol PuuD4 0.0463 0.06,11: 0.018 

Uno 
Prloal'7 PoIID4 0.031b 0.0660 0.036 
S.oonda17 I'oIIDd 0.0321 0.066· O.OU 

liokel I'oIIDd 0.136'1 0."lI1r 0.301 
Gold Fine ........ U.3eo"' 20.8100 8.320 
Siher Fine _. 0.3OS- 0.533" 0.221 
Sulphurio ao1d 

0.000· 9.63010 From bl_ Shon _ 
•• 830 

From eulpiwr Shen loon '.380" •• 63010 1.260 

aDitt.re"". boWe_ w.l ... per lIDilo b.foro aJId at100r proo ... iDg. 

bUntt ... lu. at mine. !l!.n" apd Quanie" 1929 (U. S. Dept. C ..... Bur. Cono). p. 292. 

"Ir.ighted aftra,. prio. of aU ,racI •• ot prlal')' metal aold. l!1.gerd lIeaouro •• ot the 
United state" 1939 (U. s. Dept. Como. Bur. 1IinI.). Pan I. p. 688. 

dAftra,a dealar.' b~ priooa at I ... York: tor prinoipa.l grada. ot upper .orap (0_..,. 
oopper aJId "lIo. 1 C_.iloion·). I!etal Stati.tioll 1934 (Amorioan IIotal Jlarll:llo). p. 266. 

·Aoa.-d to b. _ a. aft .. g. prio. of prlal')' motal ( ••• fIl. 0.). 

t llin ..... lu. of eot>per .00l1t ... t ot a pOUDd ot oopper .ulphat.. 'lhl. tigure •• oCllllpU1;od from 
the .. tio (0.2M1) in 1929 of total oopper oontent to total .. pper oulphate produoed at oopper 
refin.ri .. (_ral lIeoOW'O •• ot tho United Stat... 1930. I, 141) aJId the avereg. mine ... 1 ... 
of OOp~l". 

gCanBll8 of 1IurufaotuJ:e'. 1929. II. 666. 

hA ...... ,. ot I ... York deal.ro' ( ... kly) buyiDg prio •• tor "_..,. load". !!inepl 1Ie.0urot. ot the 
Wited Sta1oo.. 1929. I. ISS. 

jAo • .-d to b ...... a. unit .... lu. at min. tor prloal'7 l_d (_ fIl. b). 

Irw.n.rd lIeoOl!l'l!"' of tho Unlted Sta1oo.. 1939. I • .aT-. 

lA ...... g. prl0. at I ... York tor "old sine". 1!1.g.ra1 lIe.ouro •• ot the Unlted State.. 1929. 
I, 189. 

"'Quot1ont of total mine 'VB.lu. ot metal produoed by "oopp.r-mtn1nc", "l.ad-odniDg", aJId "s1l1O
llin1ncn ent'rprl0 •• Ift .... uo ot 1!1.g •• and Quanie ... 1929 (U. S. Dopt. ec.., Bur. Con.), p. 29g 
and total quantity of motal produoed t ..... oopper oro, load oro, sine oro. oopper-load and 
oopper-load-lino oro., and 1_-11110 oro (14pp",1 lIe.ouro •• ot the !!p,1te4 Sta1oo" 19S0, I. 
8U and 840). 

nA .... rag• 1811' York: prio. tor all .Uwr (tor .ouro., .. a fIl. 0). 

"Mint .... 1 ... ot tin. gold (tor _., ••• fIl. 0). 

'!.l.a_ to ba ..... a. tor oopper. al"". n10kal wh10h i. not rooovered roaoha ..... bt a. All 
imparity in oopper. 

rA .... rag ..... 1". ot _Ul0 nlobl aJId the nlobl o_inod in the ealt. yi.lded a. byproduota 
in oopp.r r.ttn1nc. Computed trOll quantity and .... 1". uta in 1!1.g.ra1 lIe.ouroo. or the 
United State.. 1929, I. AS6. 

• A •• um04 to be n.glillbl •• 

t Ave .. g .... 1 ...... lu. of eoO 8&_ ao1d (Jlm.falo Y"r'bool., 1931, p. 186). 

"Val". of .ulpIN .. oOl1l.-d per ton of 800 8&_ &old. Computed"'" quoted .tue ot 118.00 per 
long ton t.o.b. (lIin.",l 1Ie._ .. ot thAI !!p,11ood Stote" 1929. II, 11e). ___ .r of 
ohon ton. ot eulphur 00111_ per ohon tOIl ot .ulphurio aoid (0.2'111) a •• ~l_. roo.tiDe 
plant. (ibid.. 1930. I • ..a). 
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raIIl. A~.- PRlJICIPAL PRODUCr8 OF SBCOIIIIARr SKEUKRS AIID REFIlIERIBS: 
CENSUS tEARS 1927 ro 1935a 

(Quantitiea 1D ahort tou) 

Prochaot 
.eightl' 1927 1929 1931 1933 1935 (bpte iUUl pl,.) 

Capper 331.29 16,426 44,215 25,820 29,164 29,147 
8.... IUId bl"OlU8 297.77 94,770 112,269 54,156 48,483 61,8300 
~d 138.88 84,429 107,920 87,069 lD5,208 104,862 
2iDa 139.19 48,978 38,184 18,908 22,917 30,500a 
Al.m_1' 409.77 a.a. 18.500 15,410 20,490 29,44O",e 
ftn 857.S. a.a. 1,361 1.274 1,385 2,6240 

AIlti1'riotion beariar; 
..tal 1I62.M 15,222 11,611 5,989 4,975 6,5890 

Solden 456.06 10,221 15,935 10.859 13.92B 16.5900 

type _tal 199.86 10,MS ll,MS 9.627 7.979 10.2000 

tiaoelleDeauB _tala 328.75 a.a. a.a. 19.1S2as 41,740S.h 44.9800 

&pigu .... 1'or 1927-29 "N boa Cenaua 01' llamd'aotu..... 1929, II. 1072. tor 1931 
&lid 1933, rr- ~, pp. 517-8; IUId tor 1935, traa 1935, pp. 1014-5. 

"unit 9101 ... (dollarll) 1D 1929. lbe figure for "miscellaneou. utab" _s derived 
rr- .tat1atloa tor 2 CenaUB 1Dduatriea oaab1Dad (SIIlal tiar; and llef1D1nr;, lIetals 
Other ftaa Gold. SU~er, or Platlmlll. Bot ~ 1iI8 Ore. and lIonferrDuB-lietal 
Alloy ... l1li Procluota, Wet InoludlDg Al.-1n1lll Prochaots) on the a •• llllptloa that the 
1931 N1etlooulhip betweea the unit ftlua tor :this product iUUl the weighted a_r
ace IIII1t ftlu. tor the 01il8r 9 _tale (1.20) prewalled 1D 1929. 

CIA portion CIt the ClUtput 1D 1935 _a reportsd by ftlus only tor 2 CBIlSU. 1Ddu.
triee ...,,1 .. d (a .. tn. b). !Ida figure _a dbided by the unit ft1us 1'or 1iI8 
........ i: reportsd tor boi:h illlluatl'iea and then diatributsd 1D .. ooordanoe with the 
proportiona 01' i:h. qlBlltitiBB "'portsd tor eaoh. ",., percentagea 01' the total 
ftlue 01' output tor which quantitiea bad teo be ea~ted .. re. 

Braes and bronze 1 •• 
AIltitriotioa beariar; ~l 15.4 
Soldera 10.7 
type _tal 4.8 
ftn 1.6 
Al_lmIII 0.3 
lIiaoellaMoua .. tala 39.9 

All _tale 1D 1JuIex 10.8 

dlDaludee both _ end ani:s-1al lead. 

eS.,re, .. i:ed an i:he baaia 01' i:he 1933 rel .. tionship troJa the reported total tor the 
2 Cen.u. iDduBi:riea oorreapoDd in, to Secondary S ... l ter. and Retinerie. and 
All..,. .... Rollins lIilla. aDd Poullllriea. the tigure tor sinc ia repcrted in 
Canau. 01' llanutacturea, 1935. aDd the 1'ir;un tor allDDillUlD, whioh ie unpublished • 
... turni.hed by the Bureau 01' the Censu •• 

t''ft18 _1 ... trw 1929 .... the quantitiea and value. tor 1931 .... 1933 were eatl
_i:e4 11)' .""traotiar; reri .. d t'ir;urea whloh ezolude allainua 1Dgots .. nd piga 
(a"- 1D C ...... 01' llamaflt.oturea. 1936) rr- UDrBrlsed tiguNB whloh 1Dolude 
til.- (.h ..... in Cena ... 01' llaDut'aoturea, 1933). ",., quazd:ity tor 1929 _a eatl-
_i:e4 b,. detlet10n CIt 1iI8 _1 ... tor this year lIT unit ftlue. 1ha latter_s 
oapuwd an the .... woption that the ratio 01' the l1li110 ftlu. of .. 1ua1n1lll iDgots 
iUUl pig. _de 1D thl. iDduatJT to the unit ftlue of alUlllma iar;ots and pigs _de 
1D boi:h i:hi. induat.., and All..,.", Rolliar; IIl11e ..... Poundriee .... the __ 1D 
1929 ... in 1931. (An anpubl1ahed figure t'or the total qlBlltlty 01' 1Dr;ots and 
pi&e _de 1D the 2 1IIduatri .. 1D 1929 _a supplied by the Bureau 01' the Cans .... ) 

'bn.e. teo Golude .. 1111liD111l beots .. Dd pige. 

IlA portion 01' the oai:put (7.8 pel'HDt 01' 1iI8 i:otal ftlue) .... e.tS-ted 1D the 
_r "oribed in tn. e. 



Table 1.-95.- VALUE OF PRODUCTS AND INDEX OF UNIT VAi.UES FOR SECONDARY SMELTERS AND REFINERIES I 
CENSUS YEARS 1919 TO 1921 

Item 1919 1921 1923 1925 1921 Weighta 

Value of industr,yts produots 
(thousands of dollars) 50.246 15.150 35.186 82.138 80.111 -

Relatives (1921:100) 62.2 18.8 ".3 101.1 100.0 -
Index of unit values (1921=160)b 119.4 81.'7 101.4 113.5 100.0 -
Value (dollars) per ton oro -

Aluminum 643 424 508 564 508 18.5 
AntbloJJ\Y 163 98 156 350 241 8.9 
Brass 304 216 234 232 212 112.3 
Copper 312 258 294 284 262 ".2 
Lead 106 90 140 174 126 116.4 
Tin 1.243 512 838 1.136 1.256 9.3 
Zino 146 100 136 152 128 38.2 

&weight for every product except brass represents total amount (thousands ot tons) produced in 1929. in
oluding the est1ma.ted quantity of pure metal contained in alloys (Census of J!anutactureu 1929. II. 1072). 
The weight for brass represents the output of brass and,bronze. 

bComputed from weights (see tn. a) and unit values tor the 7 metals shawn in this table. 

°Computed from quantity and value statistios reported in Mineral Resources of the United States. 1920. 
Part I. p. 103, 1922. I. 182. 1924. I. 129, 1926. I. 286; and 1928. I. 155. 



faIIl. A-o .... JlllDCIPAL _. or WAIYSS. IOLLIIIO IIILLI. 011 J'OtIIIIIIIII. ClllUI TUB 1118 to 1 .... 

(~ltlo. la oil ..... tca) -- •• lpt' 1111 1121 lUI lUI lU7 1121 1111 

Coppar 
IDeot. _ plp- 818 

a~i:o. h.:~ 88~S:Oa 
11.017 '10 1.907 '.1 

Plat: •• I.IUl ahln. 688 82.moIl 98.8t04 12'.221 71.811 .-.l ... tubl.lI& _ pip. 826' 20.100· •• 1St" 20.IBO· 28.877 88.116 68.081 12.262 -. 1167 82.~04.· 17.66()11,· 126,8004.- 284,11004 176.s004 IS8.660 101.0S6 
Wln, bare 6lIB ",169 '7,126 12,818 96,218' 79,882' BOI,BOSf Il ••• 
-ch _tlllp' 169 6,216 1,892 1,888 1,'16 2,268 6,889 1,81& 

Bra ...... breu. 
IDe"'. _ pl, •• 806 Il ••• 

87,:~ 
D ••• I~::::a aO,062 as,211 28,728 

Plata. _ ah.ot. 621 116,1004 198.100' 178,8004 168,166 126,878 
loa1 ... tublJl& _ plpe 608 116,,904,. 20,1104,· 61,2604," 61,61<1 62,6704 11,688 '9,112 
Roll. 168 80,6704 2S,l00' 81,6604 108,100 12',8004 170,228 16l1,O68 
WiN. 'bue 680 21,8700 11,8BO" 86,6800 ",112' 12,I7st 81,822' ... a. 
Rouch .utlJl&.1 678 128,800· 76,1170" 167,800· 172,6001> 17l,tooI> 106,768 106,8R 

Laa4I11t;ot. _ pl,.",II: 166 IL,I.. 11.1.. Il.I.. 2',719 140,261 '6,122 61,827 Pl.t.. aDd. ee.t. 181 IL ••• D .... D ••• 26,692 28.298 a6.BOB 18,688 
loa1 ••• iIIIblJl& 10IIII plpe 189 Il .... D .... D,., 62,888 ~,SlIt 17,026 22.1M 

ZIII_ 
:mgot. _ pls.- 119 IL •• , D .... D ••• 691 818 1.869 216 
Plata. _ ohoot. 178 D •• , Il.I., IL •• , D •• , D •• , 16.lS6 68,682 .u __ 
IDeota _ pl,.- '18 Il .... 11 .... D,a. Ilia. D •• , 76&" 6'1'" 
Rouch outlJl&. 9M Il,., D. ••• D ••• IL, •• Il .... 6.196 1,8S7 

fill 
Ingot. _ plg.' 8S6 Il.I., Il.I., D •• , D._. II ... 1,786 1,070 

Alloy.. other than braal an4 'bl"OUe 
Ingot. _ pl,.' 

AntltrloUOII baarlll, metal 876 Il •• , D •• , Il.I., 16,670 21,12' 62,768 8,687 
Solden 627 D .... D.a. n.a. 38,312 88,829 40,688 24,218 
r,ypa metal lSl n ••• D.a. D .... 26,611 28,2eo SO,"6 19,827 

Be.:t-oolTol1cm-res1.tent 1.110)'11. 
"'" 1II.1u4lJ1& 'orro-alloya 

Roup ... tlJl&. 1,190 n ••• D.a. D .... D.a. D ••• 1,881" 1,"6 
Jllckol-allOf p.,,4aot. 

18,860' 14.882' Plate. aDd sheet. 676 ..... D.a • D.a. D ••• 27,668 
Sowoo. tublll& _ plpo 1,421 D.a. D ••• n ••• D.a. D.a. 1,789 1,226 Rod.. 1Dal ud.1D.& IClDe ot miaoelll.lleDu. 

metal. 822 D.a.· D .... D.a. n.a. n.a. 11,692 6,286 
Rough aa.ting.. other than he.t-

733" oorrodcm.-re,bt.nt 960 D.a. D.a. n.a. n.a. n.a. 670 
MboeUaneaul metal. 

18,896Q Ingot. and pigaO 8290 n.a. n.a. n ••• n.a. IL.", n .... 
Platel and ahaet. 616 D.a. D. .... D.a. D..&. n.a. 2,.19 2,627 
Soamlo .. tubi,.g _ pipe 635 n.a.. n.a. n ••• n.&. n.a, 8,888 2,829 

PaotDotea appear at end at table. 

1111 1111 

111 1M 
70.616 M.781 
19.17. II.9U 

162.MB 188.617 
Il •• , lI.a:J. 

1,187 .,662 
10,168 111,1t03 

128,lM 187,220 
19,178 68,_ 
16,611 121,270 

...a. 
lIO,aec)h 

lIoa. 
eo,lao!> 

13,887 .',8110 
12,216 17,1111 
111,681 18,S28 

620 16g! 
140,967 ' .... 1 

.wa 1,8803,1 
721 ',29Jh 

1,076 167j 

18.88gj 7,819 
12,812 17,OllOj 
14,669 19.82GJ 

2.681 l,S6sh 

10,828 16,2M 
792 1 ,so.' 

6,488 8,'97 

630 1.nsl' 

19,72~ IO,890Q,r 
1,497 ~:~:ash 1,687 



Tab1" A-'6.- PRIJICIPAL PRODUCTS OF ALLOYERS. ROLLIIIG IIILLS. AND FOUllDRIPB. CENSUS YEAHS 1919 TO 1936" - Contlnu.d 

(Cluanti ti". in .hort ton.) 

i'J'oduot Woightb 1919 1921 

lIi.oallaneoul metal. - Continued 
Wire. bare 1,146 D.a. n.a. 
Rough oaotlng. 574 D .... n.a. 

All .... ta1. 
Tubinc. other thaD 8-.1 ••• 661 noa. n.a. 

~sure. tor 1919 are from Census ot Manufactura.: 1925. p. 813, for 1921 and 
1923, trom ~, p. 955; tor 1925 end 1927, f ..... un, pp. 907-8, for 1929-35, tram 
~, pp. 1014-18. 

Th" quutiti'" tor all but the tollowing 7 prodllot. repro.ant total produotlon 
{i •••• the lum ot I'roductlaa. tor .ale. iDtarplant transter. and oanllDptloD in the 
........ tabl1.""'_}. 

Seoml... t\lbing and plpe 
Copper 
Lead 
Biok.l-alloy 
nloallaneoua-metal 

Plat.. and .heet. 
Lead 
Zino 
Mleoellaneoul......ta1 

Th. quantltleo tor the •• 7 r.pr •• ant produotlon tor .al. ml 1Dterp1ant t ..... t.r. 

bunlt Talll. (dollan) 1D 1929. 

°Al.o 1Dollld •• ingot. and plg ..... d. in oth.r lndll.trl •• _o.pt S.ocmda17 Sme1t.r. 
and a.tinarl ••• 

ell!!et1mat.d f1'Olll prodllotlon for .al. ael lnt.rp1",", tranoter by me.... of' the ratio 
ot total pradllotion to this ita. 1D 1929. 

·In 1929 the Con.". oomblneel 3 ialll.tri •• into HontorrOll.-lIetal Alloys and 
Prodllot., Hot ina11lcling A1 .... 1mDD Produot.. (1) Babbitt lIetal, 1ih1te lIetal, Tn>. 
Metal. and 801der, (2) Bra ... Bronze. and Other Nonferroul Alloy •• aDd Manut'aoture. 
ot th ••• Alloy. and ot Copper, Bot Speoifloal1y C1 ... itiedl and (3) Lead: Bar. 
Pip., and Sheet. Sino. the PlV"'otion .tatiatio. tor 1919-23 reter only to 1t1 • 
... and brouoh. an adju.tmont _. macI. 011 the bali. of the ",tio in 1925 between the 
OIltput ot all I and 1D thi. bronoh only. 

-teensu• ot Manufaotures. II. 1075. 

'a.ported tlSIlr •• tor 1919 .. el 1921 ino1lld. tinl,h.el oaating.. Th ....... re .xc1uded 
on the ".umptlon that th.ir ro1atiODohip to tho total (i •••• f1Diohoel and rough) 
wa. the ..... a, in 1923 (CODIII' ot IIonllf'aetllr"! 1923. p. 873). 

h ... portiOD ot the output, repo1ed 1D t ..... at _1". only ........ tlJatecl aDd 
added to tho reported "-ity the _ Ilnlt ... 1 ... _ .... .-d tor both portion.). 

1923 1925 1927 1929 1931 1933 1936 

D.a. 71St l,394f' 2,264f n.a. n .... n.a. 
n .... Iba. noa. 8.809 6,186 1,464 4,052h 

n .... n .... noa. n.a. 1,241 1,026 6,929h 

The produot., 7earl. and percentage. at total value tor which the estimate. _re 
required. are. 

~ ~ 

aO\l~ elUting. 
Copper 
Bra.. and bronze 

Alumim.ml 
a •• t-aorrollon-r.81.tant 
Hlok:al-alloy. other thaD. heat-oorroaion

rooi.tant 
n8aellllll80ua-matal 

Misoellaneou. metal. 
Plate, and .h.et. 
Soaml... tllbing and pip. 

Tubing, other thllD .eaml. •••• all metal. 

jS •• Tabla A-9f, tn. c. 

klnolud •• both aOIrmOD and utimaDial lead. 

1S.a Table A-94, tn ••• 

1935 45.5 
1926 11.9 
1927 10.6 
1933 28.1 
1936 42.7 
1935 - 25.8 
1935 22.4 

1935 2.4 
1935 19.2 

1936 23.5 
1935 6.6 
1935 81.5 

mBatimated. in the JUl.8 JII&IUler &1 for Secondary Smelter. &Ild. Rerineri... s •• 
Table 1.-94:, tn. f. 

DB,tlmated. trOll oombined. ti&Ure tor heat-aorroalon-rell.t.nt and Dickel-alloy 
rough aaltings on ba.i. 'ot relation,hip in 1931. 

0SIUIUI •• tor Seaondary Smelter. and. Ratineria.. Sea Table A-e,. fn. b. 

qaovi.eel to ."01114. a11DllJ1l!lll ingot. and piC" 

rSa. Tabl. A-S'. fn. b. 
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Table A-91.- JlU)(BER OF WAGE EARNERS III THE NONFERROUS METALS GROUP 
AND COJdPONENT INDUSTRIES I 1919 TO 1936 

Nonferrous Prima17 Seoonda17 Alloyers. 

Year Ketal. Smelters and Smelter. Rolling 

groupa Reflaeriesb and Re- Killa. and 
fineries Foundrieso 

1919 118.258 31.519 2.161 78.512 
192Q D.a. 39,100 n.a. n.a. 
1921 62.067 18.580 1.200 42,287 
1922 n.a. 28.000 n.a. n.a. 
1923 103,765 34,889 1,587 67,289 

1924 D.a.. 34,400 n.a. 62,900 
1925 101,071 32,992 2,944 65,135 
1926 n.a. 32,600 n.a. 66,900 
1921 99,209 30,510 2,776 65.923 
1928 n.a. 30,600 n.a. 69,900 

1929 114,298 30,981 4,134 79,183 
1930 n.a. 28,300 n.a.. 62,900 
1931 70,016 18,477 2,626 48,913 
1932 n.a. 14,000 n.a. 40,700 

1933 65,275 14,567 2,924 47,784 
1934 n.a. 19,400 n.a. 56,500 
1935 89,175 22,478 3,762 62,935 
1936 n.a. 25,000 n.a. 70,300 

aSum of the figures for the 3 oamponent industries. 

brigures for the odd-numbered years 1919-35 are tram Census of 
Manufactures; those for the even-numbered years 1920-30 are esti
mate. interpolated by means of a series for man-shifts of direct and 
indirect labor derived tram Bureau of Mines data, and those tor 
1932, 1934, and 1936 are estimates interpolated by means of the 
B.l..S. index to':' "Smelting and Refining. Copper, Lead, and Zinc", 
which oorrespond. to the N.R.P. industry. 

The serie. for man-shifts includes, in addition to the direct labor 
at &mel ters and refineries, the estimated number of man-shifts of 
indireot labor at "auxiliary works" assignable to this industry. 
The man-shifts for'''auxiliary works" were distributed between 
smelter. and retineries and ore-dressing plants in aocordance with 
the proportions ot the maD-shitts ot direct labor repo:r:t;ed sepa
rately tor both ~ccidents at Metallurgical Works in the United 
States I 1932 (U. S. Dept. Cam., Bur. Mines). Technical Paper 
10. 557, p. ~. 

Ofigure. tor the odd-DUmbered years 1919-35 are tram Census of 
Manufactures, those for the even-numbered years 1924-36 are esti
mate. interpolated by mean. of the B.L.S. index tor the oorrespond
.lng industry, "Bra.s, Bronze, and Copper Products." 
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Table A-98.- MAN-HOURS IN THE NONFERROUS KE'l'ALS GROUP AND COMPONENT 
INDUSTRIES. 1919 TO 1936 

(ThousaDds) 

Nonferrous 
Primary Seoondary A11oyers. 

Year smelters ~ smelters and Rolling »ills! Jlstals groupa Ret1Deriea RefiDBr1eao and Fo\Ul.dr1ea 

1919 317.500 107.500 5.916 204.100 
1920 n.a. 112.200 Dea. n.a. 
1921 165.200 53.600 3.351 108.200 
1922 Dea. 79.120 n ... Dea. 
1923 277.900 96.310 4.498 177.100 

1924 n.a. 95 .. 220 Dea. Dea. 
1925 271.900. 91.500 8.267 - 172.100 
1926 Dea. 90.640 Dea. Dea. 
1921 267.400 84.920 1.108 174.800 
1928 Dea. 85.270 Dea. D.a. 

1929 302.200 86.570 11.030 204.600 
1930 n.a. 72.800 n.a. Dea. 
1931 146.200 43.370 5.394 97.420 
1932 n.a. 29.470 Dea. n.a. 

1933 126.600 31.480 5.656 89.450 
1934 n.a. 38.020 Doa. Dea. 
1935 188.100 52.180 7.942 128.600 
1936 D.a. 61.820 n.a. Dea. 

"sum of the figures for the 3 oomponent 1Ddustr1ea. 

bBureau of Mines man-hours figures for 1931-36 were adjusted in the manner 
descr1bed for man-sh1fts in Table A-97. m. b. to 1nolude both direot and In
direot labor at smelters and refinerios. The original series is based on 
statistios published in Aooidents at Metallurgioal Works in the united 
StateS! 1932. Teolmioal Paper No. 557. pp. 2-3, Aooidents at Metallurgioal 
Plants in 1933. No. H.S.S. 186. pp. 2-3, and Emplg~nt and Aooidents at 
Metall~ioal Plants in the United States. 1935. No. H.S.S. 249. pp. 2-3, 
aDd unpublished statistios for 1936. 

Figures for 1919. 1921. 1923. and 1929 were estimated by multiplying Census 
prevailing hours for eaoh of the 3 branches ot the iDdustry (Copper. Lead. 
and Zinc) by 52 times the oorresponding Census 8IIIp1oyment figures) the 
resul ta tor theae 3 branohes were then totaled. Es~tes tor the ramain1ng 
yeara of the period 1919-l$0 were interpolated Dy means ot the employment 
aeries shown in Table A-97. . 

°The product of employment (see Table 4-97). 52 (wesks). and average weekly 
hours. The weekly houre were oomputed trom the series tor A110yers. Rolling 
Mills. and FouDdries by means at ratios between the prevailing-hours figures 
tor the 2 iDduBtr1es. TheBe ratios were oomputed tor 1919. 1921. 1923. and 
1929 trom Census figures aDd for 1925 and 1927 by straight-lina 1:aterpolationJ 
the 1929 ratio was assumed tor 1931. 1933. and 1935. 

~he product of employment (see Tabls A-97). 52 (wesks). and average weekly 
hours. Ths hours series inoludes B.L.S. aotual ·hours for 1927 (both aotual 
and prevaiUng are ahown in Monthly Labor Review. Aug. 1928. p. 138). 1933. 
and 1935, Census prevailing hours for 1919. 1921. 1923. and 1929 reduoed to 
level at aotual hours by means at 1927 ratio at B.L.S. actual to prevailing 
houra, and estimates tor 1925 and 1931 made by straight-Una interpolation. 
(The estimate tor 1931 was interpolated between the adjusted Census prevail
ing hours fi~e tor 1929 and a B.L.S. figure tor 1932.) 



tabl. ~" •• PROD11CfIOI or PIlIICIPAL pl.ml .&JII) VAllIISJIE8. CIISUlI TEAU 1811 to 1I1111a 

Produa1l W.llbtb 1811 1821 lUS 111211 1817 1821 un leas 

1IMt. 1 .. 4. 417 o.oea 80,661 12S.888 1'0,127 161, lao lU.1I01 160,881 121.171 101,171 
Leu ai4 •• 0.081 181,U6 128.857 2111.8U 148.801 131.100 162,0.8 1.6.8S8 186,178 
Zlaa ai4. 0.082 178,821 111,12" 122,6&7 118.8112 1148.211 6a8.711 288.768 .4 •• eea 
Lltbopou 0.047 166,822 88.4S1 110.521 -248.402 169.719 1l0.8l11 1107.488 1'11.108 
lrollax14 .. 0.0111 102.lB2 86.128 128.1108 88.772 108,168 106,1t27 84.811 86.eal 

ChI'GIU Y.UGIO. al'&llC •• u4., .... 0.161 &,681 15.428 28.S17 28.888 1111.101 62,708 lIB. 762 17.400 
~lp .0101'.. .014 mol.' 0.088 20.086 8.626 18.764 16.182 16.607 U.8111 10.666 7.882 
All oth.r pl"".lIt. 0.062 121.061 168.168 160.487 617.841 IIS4.8U 4"4, '128 1148.225 124.110 
Wat .. palDt. u4 aalai .. iD •• 0.048 108,788 87.741 122.217 110.818 122.468 161.811 122.82S 106.082 
•• lllt. ill p •• ta torm 0.118 198.298 428.168 616.880 6S6.686 408.722 401.648 142.628 188.684 

Palllt. mu4, r •• d)' tal' U •• 1.878 69.8'" 48.120 71.S68 87.ea& 84.071 108,1811 78.248 88.8S8 
01.0 .... 111011. YarDi.h •• 1.128 18.118 22.172 40.414 18.418 as.868 18.841 17.074 11.78S 
8pll'lt ftl'D1.h •• DOt wrpotlll. 1.8~4 1.974 1.081 1.808 7.117 8.818 7.1180 1.888 1.622 
VarDl.h.. other than ol.al' •• lllou. 

u4 .pll'11; 1.262 8.S68 4.296 S.86S 4.061 8.9S6 8.U8 I.S98 6.828 
Dry1Dc j.pan. u4 drl ... 0.782 6.941 4.628 ".611 6.764 8.682 6,188- 2.481 1.204 

BullIS japan. 0.882 1I.176
d 

S.486
d 

8.671
d 

8.067 4.888 6.0S9 2.S88 2.S02 
Other YarDi.h •• o 1.880 S.089 8.7S4 18,809 17.28S 46.289 82.8'" ".981 IIS.088 
~tty O.OU 88.882 86.898 92. '746 101.209 102. 70S 88.1811 88.1107 68.798 
'Bleaoh.4 &h.ll.o 0.488 8.788 8.801 16.280 11.1S8 10.811 11.140 10.751 11.158 

~antlU •• to .. tiret 11 praduot. aDd 1.lt 2 .1'. 111 thoU.u4. at pOUDd.,. tal' l'emdDlIIS 8 produat •• 111 thoulu4. at ,al10111. 

bvalu. p .. IIDI.t (dollar.) :1.11 1829. 

°IDOlude. pyroZ¥1111 p~o4uot. (01 •• 1' 1.oqu ..... 1.oquer .aamel. and thlDDel'. tal' pyl'oxyl111 1.oqu.I'.) aDd 011- and VIl'Dllh-b •••• Dalllal •• 

lUI 

117,171 
118.0t0 
16i.n8 
1122.8118 
111.tlS 

U.1S0 
'1,82S 

118.888 
121.186 
168,716 

87.188 
110,178 

7.818 

1.198 
1.8&1 

1.I2S 
71.164 
71.841 
12.125 

40utput ot thiDDlI'. tal' pyrOZ¥UII 1.0'111 ..... e.tilr.at.d all the b.1l1 ot the 1925 I'.tlo at the qU.IIUty ot th:l.DD.1'1 to ollar 1.oquel'. aDd 1.oqu ... 
....... 1 .... lnolu4.d to mallltdll oOlllp.rabll1ty with lat ... y.ar .. Produotioll at ....... 11. e.Umate4 by ... an. ot'the 1921 ratio at ....... 11 to 
al •• r l.oqu .... aDd 1.oquer .aame1, _. 11101ud.d 111 1918 tal' tbe ..... r ••• OI\. 
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Table A-l00.- PRODUCTION OF IS CLASSES· OF PAINTS, ABD VAlUlISBES I 
1920 TO 192"" 

(Quantities in millions) 

Paints in oil in - Interpolat-Varnishes 
Year Paste tom l4ixed tona (gallons) iDe indexb 

(pounds) (gallons) (1923.100) 

1920 345.'1 56.'1 52.'1 '12.7 
1921 383.8 45.8 36.1 59.4 
1922 436.3 66.1 55.'1 83.1 
1923 439.2 82.1 '10.'1 100.0 

1924 48'1.6 88.3 '10.6 105.3 
1925 465.3 99.'1 82.0 116.8 
1926 421.6 91.0 9'1.3 118.1 
1927 406.3 97.3 99.1 122.0 

WeightC 0.116 1.6'19 1.549 -
aFor 1920-21. tram Census ot ~utactures; tor 1922-26. tram 
Survey ot Current Business. June 1927. p. 22; and tor 192'1, . 
trom Paint and Varnish Production: 192'1, last 6 Months (U. S. 
Dept. Com.. Bur. Cen. ). fbe data tor all years were oompiled 
by the Bureau ot the Census. -.Although returns tor 1922 were 
recei ved tram only 426 ot 804 establishments oovered by the 
manufactures census tor 1921. these 426 establishments repre
sented by tar the greater part ot the industr;n having report
ed, tor 1921. 89 peroent ot the total production ot paste 
paints in oil. 95 percent ot the ready-mixed paints. and 80 
percent ot the varnishes. ja(l&JlB and laoquer ... - (Census ot 
Manutaeturesz 1921. p. 828.) 

bComputed trom preoeding columns. 

°Value per unit (dollars)'u 1929 as oomputed trom. Census of 
Yanutaetures. 
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'1'abl • .&.-101.- SALES OF P.ADTS A1m VARBISBES A1m Y/HOLESALE-PRICE 
, IBDEX. 1921 '1'0 1936 

Sa1esa Index ot who1e- Interpolating 
Ysar (thousands ot sal. prioesb indexC 

dollars) (19268100) (1929:100) 

1927 S98,,494d 99.6 87.9 
1928 420,,616 97.4 96.2 
1929 434,,820 96.9 100.0 
1930 1548,,166 94.15 82.15 
19151 278,,266 86.4 71.8 

19152 202,,920 78.8 67.4 
191515 220,,308 11.1 63.1 
19154 276,,204 82.1 '14.4 
1936 334,,272 81.4 91.5 
1936 382,,558 83.5 102.1 

aror 1928-36" trom Survey ot Current Busmen" "1936 Supp1e- . 
• eDt." p. 83, tor 1936" Mar. 1937" p. 40. The published month-
17 averages were 11111 tip lied b7 12 to obtain annual totalS. The 
data were "oompiled b7 the U. S. Department ot Commerce, Bureau 
ot the Census, tran reports ot 679 establishments" whioh, ac
oording to the Census ot Manufactures ot 19153" produced about 
80 peroent ot the total value ot produots of this industry." 
("1936 Supp.,,· p. 168. tn. 12 to p. 815.) 

bArithmetio mean ot B.L.S. wholesale-price relatives (on a 1926 
base) tor the following 19 produots weighted by 1926 values in 
exchange. 

Paint, prepared 
Enamel 
Inaide" flat" house 
Outside. house 
Varni.h 

Lead. red" dr)" 
Lead" 'White. in oil 
Litharge 
Lithopone 
Zino oxide 

Porch and deok paints 
Roof and barn paints 
Barytes 
Iron oxide. d1'7 
Blue. Prussian 
Chrome green 
Putty 
Shellao 
Whiting 
Yellow. ohrome. dry 

Prioe relatives and weights (perceDtage distribution) appear in 
B.L.S. who1esale-prioe bulletw. The 19 produots cover about 
76-86 percent ot total value. 

°Relative. ot .a1e. detlated by who1esa1e-prioe index. 

dBet_ted by aultip1y1ng Census value ot produots tor 1927 by 
the 1929 ratio ot sale. to (Cenaus) value. 
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Table A-102.- HlJKBER OF WAGE EABlIERS AlID AVEBAGB lIEBIU HOORS 
m THE PAD11'S Am> VAlUTISBES INDUSTRY. 

1919 1'0 1936 

Year ATerag~ number. ATerage hoars 
ot wage earners worked per .... ekb 

1919 21.507 48.4 
1920 26.000 49.0 
1921 18.015 47.3 
1922 19.400 49.8 
1923 22.818 49.8 

1924 23.300 62.9 
1925 25.490 62.7 
1926 29.'700 60.8 
192'7 28.061 60.6 
1928 28.300 60.8 

1929 29.211 61.8 
1930 25.300 4'7.9 
1931 22.521 44.4 
1932 20.900 40.8 

1933 22.880 40.6 
1934 26.300 38.1 
1935 27.686 39.8 
1936 28.900 41.9 

aIntercensa1-year tigures cOIIIlputed trOllll B.I.C.B. emp1o)'lD8Jlt 
index. 

bFor 1919. Cenlue prevailing houra adjusted by the aTerage ot 
the 1921 and 1923 ratios ot aotual to prevailing, tor 1920-31. 
B.I.C.B. aotual houre, and tor 1932-36. B.L.S. aotual houre. 
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Ml11 ~103.- PRODUCnOX OF PRIICIPAL XDmS OF PAPER. CENSUS YEARS 
1919 TO 1935 

(Short tona) 

Writin, 
lfewaprint 

Yllar Book (tine and Tis SUI Wrapping Paper 
paper s1lll11ar peper paper board paper paporsa 

1919 951,27' 32.5,183 1,U3.nS 190.661 858,'64 1.861.06' 
1921 792,279 230,912 1.329,638 186.800 827.403 1.139,801 
1923 1,207,927 377,029 1,687.351 260.616 1,184.234 2.792.832 
1925 1.343,310 '73,804 1.751.831 281.243 1,292,049 3.286.580 
1927 1,328,782 608.808 1,812.925 316.010 1.525,305 3,773.608 

.1929 1,497.912 601.590 1,172.591 387,811 1,605.783 '.451.181 
1931 1.208,61' 481,598 1.5a.543 394,823 1,401.661 3.841.823 
1933 1.080.198 '18.358 1.213.096 toG. 760 ·1.440,029 4.016.290 
1935 1.281,870 501.325 1.221,811 47S.214 1.632.054 4.695.890 

Weightb 2.2390 2.6910 1.0000 1.6380 1.809d 0.580e 

a 
For 1931-35. as reported by Census of Manufactures, f~r 1919-21. 

8WIIII of figuree for etandard newsprint. hanging papers. and poster. 
novel. news-tablet. lining. etc •• and tor 1929. the total tor 
oatalogue paper (which in earlier years had been reported with 
poster. novel. news-tablet. lining. etc.) and the varieties men
tioned above. 

bae1ative man-hours per ton (newsprint D 1.000). The derivation of 
the actual labor-requirement ratios is described in rns. c. d. and e. 

°The man-hours required per ton of book paper. writing paper. news
print, and tissue paper (42.1, 50.6, 18.B, and 30.8,respeotively) 
were determined trlllll J. P. Hagenauer, "Labor Cost of Production in 
the Paper and Pulp Industry," ~per Trade Journal, April 25. 1935, 
p. S6. Each fir;ure, which reters to an unspeoified date in the 
I.R.A. Code period, 1s an average of man-hour ratios distributed 
by 111111 capacity and weighted by the midpoint values of the respec
tive intervals (the open-end clan was omitted frCIIII the oomputation). 

~e man-hour requirement for wrapping paper is an average (34.0) o~ 
figures derived for Southern states (Kratt) 1'ram Hagenauer, ~ 
21L. and for the Jlorthern states from C. W. Boyoe. "Labor Costs and 
Value of Paper Produoed," ~per Kill and Wood Pulp' Jlews, Feb. 23, 
1935. p. '5. Boyoe's figure reters to September 1934. The weights, 
derived from Census state data, are the relative quantities of 
wrapping paper produced in the 2 regiona in 1929 (Jlorth, 7, South, 3). 

liThe man-hour requirement per ton of paperboard (10.9) is the aver
age of monthly tigures for 1935 supplied by National Paperboard 
.Auooiation. 
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!ab1e A-104.- INDEX OF TO~ PAPER PRODUCTION. 1919 TO 1936" . 

Year Short tons Index 
(1929-100) 

1919 6,09B,530 54.7 
1920 7,074,232 63.6 
1921 5,431,265 48.8 
1922 7,070,820 63.5 
1923 8,029,482 72.1 

1924 7,B83,076 70.8 
1925 9,182,~04 82.4 
1926 9,795,924 87.9 
1927 10,002,070 89.8 
1928 10,403,340 93.4 

1929 11,140,235 100.0 
1930 10,169,136 91.3 
1931 9,3Bl,840 84.2 
1932 7,997,868 71.8 

1933 9,190,017 82.5 
1934 9,186,600 82.6 
1935 10,479,095 94.1 
1936 11,579,774 103.9 

aFor 1920, unpublished tigure obtained trom the U. S. Bur. For. and Dom. Com., 
tor intercensa1 years 1922-34, monthly averages in Survey ot Current Business, 
"1936 Supplement," p. 128, multiplied by 12; and tor 1936, Survey of Current 
Eusiness annual quantity ("1936 Supp.," p. 129 and Mar. 1937, p. 51) adjusted 
by N.R.P. to the 1935 Census level. The Survey ot Current Business figures tor 
oensus years 1919-33 coinoide with those ot the Census of Manutactures. 

The series tor 1922-34 was "computed by the U. S. Department ot Commerce. 
Bureau ot Foreign and Domestio Commerce, trom data oompiled by the sources 
specitied below. These data, raised to Census totals • • • • represent an 
attempt tc provide a continuous series on paper production • • • • tram the 
shirting samples which have been reported ••••• While the results achieved 
are not entirely satisfactory, they do provide data,with some reasonable degree 
ot oomparability. • • •• The data used in deriving these raised tigures were 
compiled by the tcl10wing agencies. Prior to June 1923, the Federal Trade Cam
mission; from June 1923 ,through December 1935~ the American Paper and Pulp 
Association tor all items except newsprint, which is supplied by the Newsprint 
Service Bureau, and paperboard, tum'ished by the National Paperbcard Associa
tion since 1933. • • •• Back to 1926 the monthly production figures are 
raised to industry totals aoccrding to annual data reported by the Census 'ot 
Manufactures. • • •• In 1922. 1924. and 1926, when no Census was taken, the 
monthly figures were adjusted to the Census figures tor 1921. 1923, and 1925. 
1.n aocordance with the month-tQ11onth change indicated by the original fig
ures." ("1936 Supp •• " p. 178. m. 2 to p. 128.) 

The 1936-36 se~ent was "comp~~ed by the U. S. Department ot Commeroe. Bureau 
ot Foreign and D~estic Conmerce, and represente total paper production as re
ported by the American Paper and Pulp Association tor all items except paper
board, supplied by the Bureau ot the Census, and newsprint. obtained trom the 
Newsprint Service Bureau. • • •• The present classification ot the Assooia
tion difters trom that •••• used L?or interoensa1 years 1922-~. The 
industry ooverage, howevel;', has been greatly ilnproved. Thus, while the 
ooverage ot the old series tor total paper production in 1933 was only 62 per
cent, the 1934 coverage was 87 percent." ("1936 Supp •• " p. 178, rn. 1 to 
p. 129.) 
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Table A-106.- JIIIIIBER OF WAGE FARIIEJIS AlID IlAII-HOURS III fHl! PAPER AlID PULP lliDOSrRIES. 
1919 TO 1936 

Average DUI1ber of wage eamera& 'rhousands' ot l118D-hoursb 

Year Paper Pulp Pep .. r Pulp 
industry industry industry industry 

1919 90,893 22,866 252,266 62,552 
1920 105,000 26,400 274,091 69,570 
1921 84,130 21,164 205,040 53,321 
1922 81,600 22,000 223,004 59,372 
1923 96,421 24,256 233,152 63,659 

1924 93,900 23,600 221,049 58,650 
1925 98,950 24,892 239,035 61,671 
1926 102,100 25,700 252,593 63,369 
1927 98,666 24,794 242,732 69,128 
1928 91,700 24,000 242,266 66,182 

1929 103,320 24,729 260,924 51,512 
1930 100,200 23,500 243,171 53,315 
1931 87,683 20,219 195,042 42,574 
1932 80,300 18,500 166,187 57,076 

1933 87,224 .20,074 183,314 41,946 
1934 100,600 23,100 190,319 43,336 
1935 103,344 23,627 207,750 46,942 
1936 105,100 24,000 225,950 60,983 

"For oensus years 1921-35, the DlDllber ot wag .... arner. as reported in Census ot Manutac
turesl tor census years 1919-25, the reported number in th .. Paper and Pulp group distri
buted on the basis ot th .. 1927 proportions I and tor intercen.al years 1920-36, group 
totals (derived by mean. ot the B.L.S. index) apportioned in accordanoe with the averages 
ot ratios in adjaoent odd-numb .. r .. d years ot the Dumb .. r in each industry to the group 
total. 

'--hours for 1919 and 1923 were obtained b,. dividing wage. by average hourly eamings 
( ..... fable A-I07). 7hB figure. tor 1929 r .. pre.ent the cumulated products ot IIIODthly 
averages ot wage earners and hours per man. ,The Census or Manufactures provided the wage
earner datal and average IDODthly hours were computed by IIUltiplicatioD ot !I.I.C.B. average 
weekl,. hours tor the Paper and Pulp group by the ratio tor May ot averag .. monthly hours 
tor eaoh industry to average weekly hours tor the group. 7hB IIIODthly hours for 1Ia,. were 
computed from regional statistios ot the American Paper and Pulp AssooiatioD quoted in 
Briet and Re rts Submitted b the fa r Indust Authori to the National Reoove 
Administration June 29, 1934. filese figures, whioh are baaed UPOD a sUI'V8,Y ot 209 paper 
lIilla aDd 23 pulp mills, are shown tor NoReA .... De. (Northern, Central, aDd Southern); 
they were combined into national average. with corresponding wag~er weights for llay, 
as deterlllined tl"Cllll Census state data. file statee were allocated to the &one. in acoord
anoe with the detinitions in Codes ot Fair COIIpatitioD (National Recovery AcIm1nistratioD, 
1934). III, 122. 7hB A.P.PeA .... nal figure. for the Paper industry are. Northern, 
209.U hours per _thJ Central, 220.67J aDd Southern, 2S6.54. file figures for the Pulp 
industry are. Northern, 205.46, Central, 102.21: and Southern, 271.62. 

lIaD-hours tor 1933 and 1935 were oomputed by oumulation ot the product. of average ..... th1y 
wage earners aDd hour. per wage earner. The wage-earner statistios were obtained t ..... th .. 
Census of llaDutacturesJ aDd IDODthly man-hours t ..... Census ot lianufactures: 1933, "IIaa
Hour Statistics for 32 Seleoted Industrie.," p. 2, aDd frem Census of llanutactures; 1935, 
"1IaD-&our Statistics tor 59 Selaoted Industries," p. 4. Sinc .. ths month1,. ... plo;yment fig-
ures tor th .. Paper industry did Dot include worl<ers in all ... tabll.lIIIl .... ts, th .. computed 
man-hours tor this industry required ,~justment to reprs.ent all Wag .... arn .. r.. fh .. man-
hours sample tor th .. Paper industry repr ... ented 84 percent ot the total DUIIlber of wage 
earn .. rs in 1953 aDd 89 pero .. nt in 1935, aDd for th .. Pulp industry, 88 p .. rcent in .. ach year. 

I/an-hours tor all other years represent averages of 2 estimates (computed trOll Table 
A-I07)1 (1) th .. products ot wage earners, average weeld,. hours IlIId 52 (wseka per yearll 
aDd (2) the quotients of wage. and average hourl,. earnings. 
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YUle "'"lOT _ AVERAGI 1IBEKLY BOORS, AVBlWlB BOURLY BARNIIIGS, AlII) WAGES 
D '1'IIB PAPER AlII) PULP IllDUSTRIES, 1919 fO 1936 

Weell:17 boar ...... lI:8d A .. e ... ge hou"17 eal'll1Dcs Wag .. so (thousands) 

Paper Plilp Paper Pulp Paper Pulp 
ln~et'" lD~.tz7& lDduatrT> lD~.trT> lD~etl')' inciuatl')' 

&lI.4 62.6 to.4311 to.U3 t109,21l1 t26,460 
&lI.S &lI.S .597 .610 153,691 1I1,206 
48.7 6O.1I .619 .4811 102.258 24.171 
49.7 62.6 .466 .424 102.1I13 24,198 
U.6 60.6 .523 .464 121,939 29.5:58 

45.1 41.6 .644 .497 120.167 29,264 
U.8 fT.9 .641- .609 128,917 31,228 
fT,. fT.6 .535 .61S 135,136 32,135 
fT.4 46.1 .538 .5116 130,476 lll,527 
fT.2 U •• .535 .648 1110,915 31,108 

48.6 44.7 .638 .568 140,lI98 lI2,679 
46.7 n.3 .5S9 .659 131.695 29,67S 
42.& 40.6 .530 .538 104,042 22,844 
lI9.' lI8.3 .467 .465 77.607 17,161 

40.4 40.2 .442 .432 81.091 18,103 
lIS.2 1I6.9 .61& .494 98,608 21,477 
lIS.7 :ss.2 .530 .499 110,200 23,401 
41.4 40.9 .538 .606 121,350 26,741 

·Avera", -k17 hCIIIJ'B tor 1919, 19211. 1929, 1933, and 1935 were computed by division 
ot _houJ'B by the pl'Oc!ucts ot wag. eamers (Table A-108) and 52 (weeks pel' year). 
lIaob •• rl •• was c"'p1eted by mu1tipUcation ot average weekly bours tor the Paper 
end fIIlp group by lDterpo1.ted ratios ot the _ekly hour. tor eacb lDdustry to oor
n.pca41ng bours tor the group. fbi interpo1at.d ratioe are g ...... trio lIIIIans in-
... rted b .. tncn succ •• slve pair. ot known r.tio. (1 ..... tor 1919. 1923, 1929, 19153, 
and 1935); th .. 1935 ratios wer8 ...... ed tor 1936. 

fba Paper UId fIIlp hours and earnings .erie. used to lDterpolate hours and. .arnings 
tor the oaopon .. nt 1n4ustrie. (.ee tn. b) include II.I.C.B. figures tor 1919-1I2, end 
B.L.S. tor 1931l-118. fbi 1919 figur •• tor houre and earning. _r .. caoputed frClll 
Wart1lllll Changes lD WB«es, S .. ptemb .. r 1914 - Jlarch 1919 (Boltan: II.I.C.B .• , 1919). 
R .... arch Report 110. 20. p. 78. Aver.ge. tor _les and t ...... les amp10yed in "Paper 
llanutacturing" (.uumed to correspond to th .. group) in lfarch 1919 were combined with 
.ppropriat. weight.. 110 adjustment was ... d .. since the mean relationship 01' II.I.C.B. 
tigun. tor llarob to the annual average in the period 1921-35 was 1.001 tor hours 
BD4 0.999 tor lI8J'Iling.. The aamp1e represented about 10 peroent ot group employment 
in 1I8J'Ob 1919. 

blklur1y earni"ga tor each ot tbl 2 industrie. _re ocmpute4 tor 1919 frcm Industrial 
Sur", in Selected industries in the United States, 1919 (B.L.S. Bull. 110. 266h 
end tor 1923 from W e. and Hour. 01' Labor in the Pa 81' and Pul Industr, 1923 
(S.L.S. Bull. 110. 366. The figures tor 1929, 1933, and 1936 are quotients ot: wagel 
UId man-hour. (lee fable A-I06h thOle tor remaining years were utimated in tbl 
...... IIIOODIUIr as ... erage weekly hourI (lee tn •• ). The earnings tor each industry in 
1919 an .... rag •• tor aelected oocup.tions (weighted by correlponding employment lD 
the B.L.S. 8emple) .djuated by the r.tio in 1923 ot the a .. e ... ge tor all occupationl 
to the "'.Nge tor the aame aelected _I. The 1923 tigure tor the Pulp 1n4ustry 
wa. reported iA Bull. Ifo. lI66. but the average tor the P.per 1n4ustry bad to be 
.cmpute4 by oOlDbining .aminga tor 4 c1a18e. 0i mills (book paper, newsprint, wr1 t
ing pap .. r. end wrapping paper) in a harmonic mean with estimated wagel as weights. 
!he wag .... re ccmputed trcm Censll8 Itatistica on the .ssumption that the ratio ot 
wag .. flo ... lu. t.a the aam. tor eacb product. For purpolel ot cCIIlparabili ty with 
the B.L.S. product., minor adjustmenta _re made in the Census value tigures. 

"01' 80UJ'OS aDd -thod. ot deri_tlon, aee Table A-lOS, tn ••• 
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Table A-I08.- CRUDE PETROLEUM: REFINEDa 1919 TO 1936a 
\ 

(Thousands ot barrell) 

Crude 
Shortageb Crude 

Year petroleum petroleum 
run to ltill. refined 

1919 361,520 16,015 345,505 
1920 433,915 18,743 415,172 
1921 443,363 19,558 423,805 
1922 500,106 18,562 482,144 
1923 581,238 18,921 562,317 

1924 643,119 19,590 624,129 
1925 739,920 15,683 124,231 
1926 719,264 16,181 163,083 
1921 828,835 11,363 811,472 
1928 913,295 13,085 900,210 

1929 981,108 14,690 973,018 
1930 927,441 11,966 915,481 
1931 894,608 19,010 875,538 
1932 819,991 20,652 199,345 

1933 861,254 16,166 844,498 
1934 896,636 16,013 879,663 
1935 965,190 11,493 954,291 
1936 1,068,510 8,119 1,059,851 

aFor 1919-30, Petroleum Refining Statistiosl 1930 (U. S. Dept. 
Com., Bur. Mines Bull. No. 367), tor 1931-36, Minerals Yearbook 
(U. S. Dept. Int., Bur. Mines). 

bnata tor 1919-24 and 1931-36 represent reported shortage. 
During the period 1925-30 considerable quantities ot still gas, 
which were burned as fuel at the refineries, were included in 
shortage, the reported figure 1i8.S, therefore, adjusted to ex
olude this item. The -est1D.tes ot still gas included in short
age were made by multiplying still gas burned in thele years 
(Survey- of FUel Cons~ion at Refineries in 1931, U. S. Bur. 
I!1nes, Report ot Investigations No. 3198, pp. 8, 9) by the 1930 
ratio (0.8232) ot still gas included in shortage to Itil1 gas 
burned. Still gas ino1uded in shortage in 1930 1i8.S assumed to 
be the differenoe between still gas burned and still gas in
cluded in "other finished products" (Mineral Resouroes of the 
United States. 1931, U. S. Dept. Come, Bur. Mines, pt. II: 
Nonmetals, p. 659). The quantities ot still gas were reduoed 
to barrels of oil equivalent by mu1tip1ioation by a conversion 
factor for 1931 (1 barrel· 3,989 cu. ft.) which 1i8.S obtained 
trom Mineral. Yearbook: 1936, p. 105. 
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%able A-I09.- BUlmER OF WAGE EARNERS AND AVERAGE WE:EKIl' HOURS 
III rBE PETROLEUIf REFINING IlIDUSTRY I 

1919 %0 1936 

Year 
Average JlUIIIber Average hours 
ot wage earnerll worked per weeJtIL 

1919 58,889 50.5 
1920 n.a. 60.6 
1921 63.189 50.1 
1922 n.a. 50.4 
192! 66.n1 50.1 

192' 62.301 50.3 
1926 65.324 50.5 
1926 n.811 50.1 
1921 n.234 50.9 
1928 61.862 51.1 

1929 80.596 51.3 
1930 80.918 50.2 
1931 68.824 46.3 
1932 63,913 42.9 

193! 69.047 38.9 
1934 11.633 35.6 
19$5 11.402 35.5 
1936 18,420 36.3 

aCensulI prevailing hours tor 1919. 1921. 1923. and 1929 were 
adjusted to the level ot" actual hours by multiplication by the 
1929 ratio ot actual to prevailing hours. Actual hours were 
computed tor 1929 and 1931 trom unpublished Census man-hours 
data. and tor 1933 and 1935. trom Census of Manufactures: 1933-
WUAn-Hour Statilltics tor 32 Selected Industries." p. 21. and 
Census of Manufactures: 1935. "Man-Hour Statistics tor 59 
Selected Industries." p. 81. respectively. The series was com
pleted by means of B.L.S. hours for 1932-36. Pennsylvania 
tigures for 1929-31 (derived from data published in various 
issues ot the Jlonthh': Bulletin of the Pennsylvania Department 
ot Labor and Industr,r). and estimates made by straight-line 
interpolation tor the remaining years. 
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!able A-llO.- PRODUCTIOll III THE PLAHING-IULL PRODUCTS IlIDUS1'RYI 
CENSUS YEARS 1925 TO 1935 

, (Thousands) 

Dressed lumber 
WiNlow and Year (feet, board Doors Sashes 

measure) door trames 

192& 4,786 15,127' 40,655 10.803 
192T 3,492 12,138 34,188 10.393 
1929 4,10T 12.023 21,049 8.204 
1931 1.928 &.3n 17.461 4,091 
1933 1,082 4.1'7 11.864 2.001 
1935 1.760 5.151 19.242 2.990 

Weighta 31.828 3.670 0.903 a.163 

"Value per UDit (dollars) in 1929. 

'fable A-111.- VALUE OF PLANIlIG-JIILL PRODUCTS Am> WHOLtsALEooPRICB llIDElt. 
CENSUS YEARS 1919 TO 1935 

ValueA 1IMlesale-
Year (thousands) price ilI4exb 

(1929 = 100) 

1919 1477,918 119.1 
1921 441,830 92.0 
1923 661,609 11T.8 
1925 678.872 105.5 
1927 555,460 98.8 
1929 528,408 100.0 
1931 224.280 73.2 
1933 117,442 T4.8 
1935 183,409 85.8 

aElto1udes ".],ue of seoondary products, which acoo\Dlted for the follClring 
peraentages af total value in the odd-numbered years 1929-35. 

1929 •••• 4.5 '1933 •••• 5.5 
1931 •••• 4.8 1935 •••• 6.6 

. 

The 1929 percentage was aasUllled in eat1mating the amounts to be deducted in 
the earlier years. 

bConstruated fram BoL.S. wholesale-price quotations for 16 species weight'ed 
by average praduction in 1927 and 1929. The prices and weights are IhClllll in 
ftrious 1IIsues of the B.L.S. wholesale-price bulletinllo The 1n4u 111 c0m

posed of two segm.ents whiah were linked in 1926. their first _n year. 
The 16 speaies arel 

Cypress Yellow pine, naoring 
Douglas fir, no. 1 Yellow pine, timber 
Douglas fir, no. 2 Poplar 
GuIll Spruce 
Hemlack Cedar, red' 
Maple Che~ 
Oak Ponderola pine 
lfh1 te pille Redwood 

The firlt leglll8nt inaludes the first 12, and the seoond, all 16. 
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Table .&-112.- RUlIBER OF WAGE EARNERS AND AVERAGE WEEKLY HOURS 
IJI THE PLAmlla-mLL PRODUCTS INDUSTRY I 

1919 TO 1936 

Year Average n\D.ber Average hours 
ot wage earners worked per week& 

1919 86,956 49.8 
1920 97,300b 48.5 
1921 78,033 47.7 
1922 95,600b 49.5 
1923 103,008 49.5 

1924 105,300 48.9 
1925 111,329 49.1 
1926 109,400 48.0 
1927 96,589 47.7 
1928 92,400 47.7 

1929 90,134 45.5 
1930 68,600 44.1 
1931 54,493 40.3 
1932 37,300 36.5 

1933 35,388 36.1 
1934 39,700 34.7 
1935 48,297 39.5· 
1936 56,900 43.2 

aFor 1920-32, N.I.C.B., tor 1933-36, B.L.S.; and for 1919, pre
vailing hour. adjusted by the average or the 1921 and 1923 
ratio. or actual to prevailing,hours. 

bl.I.C.B. employment index used tor interpolation. 
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Table A-1l3.- PRODUCTION IN THE RAYON INDUSTRY: CENSUS YEARS 
\ 1923 TO 1935 • 

(Thousands of' pounds) 

:Rayon yarns 
Bayon 

Year Finer 125 to 150 Heavier staple 
Total than 125 than 150 tibrea 

denier denier denier 

1923 36.411 n.a. n.a. n.a. n.e. 
1925 51.902 n.a. n.a. n.a. n.a. 
1921 15,555 n.a. n.a. n.a. n.a. 
1929b 121,399 13,338 89,025 19,038 500 

1931 150,819 32,959 100,023 11,891 880 
1933 213,498 61,166 129,539 22,794 2,100 
1936 251,551 68,496 162,151 46,906 4,600 

w eightC - 1.7 1.2 1.0 0.6d 

aBayon Organon (New Yorks Textile Economic Bureau, Ino.), Jan. 
1938, "Statistioa1 Supplement," p. 16. 

bFor 1929, the Census reported sales rather· than production: 
All yarns, 116,632 thousand pounds: yarns f'iner than 125 de
nier, 12,814: yarns of' 125-150 denier, 85,529: yarns heavier 
than 150 denier, 18,290. Each of' these f'igures was adjusted 
by the ratio (1.04081) of' total production in 1929 as reported 
by Rayon Organon (see tn. a) to the Census total f'or sales. 

°Re1ative unit value (dollars) in 1929. 

dWho1esale price in 1929 ~ n1_1/2 inoh 1-1/2 denier no." fibre 
(Ray-on OrgtY!Orl, J\me 1936, p. 91). 
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Table A-1l4:.- AUXILIARY PRODUCTION SERIES FOR THE RAYON 
INDUSTRY: 1919 TO 1937 

(Thousands of pounds) 

Rayon yarns 
Rayon 

Year Finer 
113 to :g2 

Heavier staple 
Totala than 113 than 162 fibrea 

denierb denier denierb 

1919 8.278 n.a. n.a. n.a. n.a. 
1920 10,125 n.a. n.a. n.a. n.a. 
1921 14,986 n.a. n.a. n.a. n.a. 
1922 24.061 n.a. n.a.. n.a. n.a. 
1923 34.959 n.a. n.a. n.a. n.a. 

1924 36,328 n.a. n.a. n.a. n.a. 
1925 51.049 n.a. n.a. n.a. n.a. 
1926 62,693 n.a. n.a. n.a. n.a. 
1927 75.555 6.422 56.138 12.995 (c) 
1928 97.232 9.626 71.952 15.654 165 

1929 121,399 13.961 88,500 18.938 500 
1930 121.333 18.081 91.298 17.954 350 
1931 150.879 28.818 104.108 17.955 880 
1932 134.670 35,014 81.266 12.390 1.100 
1933 213.498 56.363 134.077 23.058 2.100 

1934 208.321 55.830 123.951 28.540 2.200 
1935 257.557 54.087 159,943 43.527 4.600 
1936 277.626 67.463 171.295 38.868 12.300 
1937 312.236 77.747 191.088 43.401 20.100 

Weightd - 1.7 1.2 1.0 O.S 

aRayon Organon (New York: Textile Economic Bureau. Inc.). 
Jan. 1938. HStatistica1 Supplement." p. 1S. 

bComputed from total and a percentage distribution. ibid •• p. 
19. 

°Quantity not reported. The noncomparabi1ityresulting from 
the omission of rayon staple fibre from the index in 1927 is 
probably very small because of its known unimportance in this 
year with respect to both quantity and weight (wholesale 
price). 

dAssumsd to be same as weights shown in corresponding colwrms 
of Table A-113. even though the products are not precisely the 
same. 
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1923 
1924 
1925 
1926 
1927 

1928 
1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 
1937 

Table A-1l5.- NUlIBER OF WAGE EARNERS AND AVERAGE WEEKLY 
BOUllS IN THE RAYON INDUSTRY: 

1923 TO 1937 

Year Average number Average hours 
of wage earners worked per weekB 

14,401b 51.8 
15,100 50.9 
19,128 51.5 
19,OOOc 48.9 
26,34l. 48.7 

31,200c 48.8 
39.106 49.1 
38,800 42.0 
38,735 43.0 
34,300 43.5. 

44,306 41.2 
46,700 37.0 
50,550 37.9 
52,300 38.6 
58,000 38.8 

aFor 1932-37, B.L.S. aotual hours (the average for 1937 was OaD
puted from 12 monthly figures published in the Monthly- Labor Re
view); for 1929, Census prevailing hours; for 1923-28, estimates 
made by means of the 1929 figure and the N.I.C.B. index or weekly 
hours tor the Chemioals industry; for 1930, the produot of B.L.S. 
hours for 1932 and the ratio between hours for 1930 and 1932 oom
puted from statistics published in Wages and Hours of Labor in 
Ray:<l'l and Other Synthetic Yam Manufaoturing: 1932 (B.L.S. Bull. 
No. 587); and for 1931, an estimate made by means or the B.L.S. 
figure for i936 and the N.I.C.B. index of weekly hours for the 
Chemioals industry for 1931 and 1936. 

The B.L.S. study (Bull. No. 587) oovered 83 and 74 percent, respeo
tively, of the number of the wage earners in the Rayon industry in 
1930 and 1932. .. 

bCmmnerce Yearbook. 1932 (U. S. pept. Com., Bur. For. and Dom. 
Com.), I, 423. The Bureau of the Census is cited as the source. 
Figures for subsequent years coinoide with those published in the 
Census of Manufaotures. 

~stimates iDterpolated by means ot an auxiliary employment series 
which was oonstruoted in the following mannerl First, Ceneus 
value figures for total produotion were oompleted by means ot a 
continuous Ray-on Org~ series) second, "this ooDtinuous value 
series was used to complete the Census series for wages, third, 
annual wages were divided by N.I.C.B. hourly earnings for the Chem
icals industry to obtain estimates ot man-hours I and tinally, these 
man-hours were di Tided by average weekly hours to obtain the aux
iliary employment series~ 
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Table A.-ll1.- PRODUCTION OF PRIIICIPAL RUBBER GOODS OTIm! 1'IIA1I TI1WI AIID IIIIIE!! TUBES. 1921 TO 19Zsa 

11D1io 
Weishiob . Pr-od_ (ioho .... 1921 19ZZ 1925 1927 1928 1929 19ZO 1931 1932 1933 19M 1936 

.aDd.) I 

Rubber booio. pair 6.1 6,632 9,098 4,739 6,6S2 6,643 6,~, 3,662 1,971 1,920 2,622 2,_ 3,029 
Shoe. ADd ownhoea p .. ir 24.8 67,191 60,lOS 62,339 71,677 61,467 61,367 . 40,931 27,1406 25,247 12,98' S6,648 87,810 

LambeJ'MD'. poir 1.7 n.a. lL.a. Jl.a. 3,773 2,795 1,811 1,461 98S 918 .1,201 1,536 1,881 
Araioio. azul gliter. poir 12.2 D.a. D.a. n.a. 36,121 21,983 19,245 16,964 10,990 11,160 15,816 17,672 19,348 
Other aho.. &lid o .... lhoea pair 11.2 D.a. D .... D.a. 81,08S 10,689 ZO,296 ZZ,600 15,172 13,169 15,968 16,440 16,681 

Cm ... rootwar pair 11.1 16,ZZ? 26,1140 26,000 26,ino 36,se2 43,964 36,504 28,052 S3,633 29,689 24,118 ZZ,955 
Baola1JDod rubber poUllA! 9.2 68,211 131,7S2 243,852 S30,436 341,066 36S,696 269,133 216,609 127,460 168,16? 182,243 202,2~ 
Beel. plir 6.8 IS7,499 289,222 342,196 318,S46 SS6,126 292,719 237,627 248,261 213,926 213,948 266,110 278,369 
801es poir 3.5 6,003 13,509 86,064 40,820 6S,492 48,189 4S,638 69,609 71,9SS 92,OS2 88,161 69,866 
_0 aDd oarriaga tabrio, Iq. ",. 4.6 15,646 33,039 26,2S2 l',S6S n.a. 22,408 Il.a. 10,426 D.a. 8,620 D.a. 6,221 

lubberiud t&brio' Iq. fd. 6.8 19,679 18,101 25,840 38,446 ...... 10,660 D .... 6S,674 ...... 6S,048 ... ... 66,118 
Bainoo .. t t&brio. aq. )'d. S.T Il.a. n.a. n .... 23,688 n.a. 26,676 Il.a. 15,092 D.a. 18,22? ... ... 19,916 
1I0.pital .heeting aq. Jd.. 0.5 D.a. n.a. n.a. S,422 Il.a. 3,048 D .... ',686 D.a. 2,240 n.a. 2,609 
Other rubbor1&ed f&brio. .q. 7'1. 2.1 D.a. D .... n .... l1,SS6 D .... 41,9S8 D .... 36,797 D.a. 402,681 D .... 43,6M 

rl'UlOld •• l0D boltll1& po- 6.0 D." n.a. n.a. ZZ,17S D..a. 21,616 D .... 140,605 D.a. 13,746 Il.a. 16,549 

All othor rubber bolting po_ 4.8 D.a. D." D.a. 20,216 D..a. 23,449 D.a. 18,098 D." 18,883 n.a. S2,8U 
Rubber poolcing poUllA! 2.0 D .... n.a. n .... 16,019 D.a. IT,92S D." 9,266 Il.a. 9,S66 n.a. 11,409 
Washerl •• Iketl .... IT ••• .te. po- 2.0 D.a. D.a. a.a. 12,988 D.a. U,S2O D .... 6,981 D.a. .,0$6 D.a. 6,168 
Rubber .ad trlotioD tape poUllA! 1.8 D .... n.a. D.a. 16,999 D.a. 20,426 D.a. U,92S a .... 11,619 D .... 12,Z80 
Water 1I0ttlo. azul roUDtIiD 811'ingO' dose 1.8 D.a. D .... D." 51& D.a. 69S a .... 481 ..... 662 a.a. 679 
IlIlIber b_. poUllA! 0,1 D." ·D .... D.a. 1,738 D .... a,t89 a.a. s,436 D.a. a,Z09 n .... a,878 

IlIlIber slOft. 4os. F. 1.2 D." D ... D ••• 817 n.a. 1,060 D.a. 991 D ••• 1.126 D.a. 1,288 
Rubber _ 

callon 1.8 ... a. D .... n.a .. 4,827 D." 8,060 ...... 5,M3 D .... 4,21a ... a. 6,971 
lubber flooring sq. tt. 1.7 D..a. n .... D .... 8,778 D.a. 8.668 D." 1,5240 ...a. 4,126 D.a. 6,906 
Rubbor thr .. " p0UD4 2.0 D ••• n.a. n .... 6,282 D .... 6,128 D .... 6,498 D .... 4,609 D .... 6,416 
oJU'riD&l gro •• I •• n.a. n.a. lI.a. 8,769 D.a. 8,4S8 D.a. 10,960 a .... 7,M2 ..... 1,671 
Bathing _ dOseD 0.1 Il ••• D .... D .... 141 •... 1,0&0 a ••• 1,178 ... a. 1,228 D..a • 946 

1tJ1llt1m8te1 tor 1nte:rcenw yeara .are made by interpola.tioll or Census 4at. throuah tbe u.a at statistiol oanapUaa by the Rubber lIaDuraoturera AssociatioD. and publiahed 
ta the Sune, of Current BU81u1II, "1936 Supplanent." R.M.A. date tor 1928 .ere 8Yet1able only tor heal. and 101es; e.timete. tor the remainiq produata w.re, theretore, 
ma4. by straight-liDe interpolation. AD R.M.A. aerte. tor waterproot tootwear W.I used to cCJIlpleta the Cenaua a8rle. tor boote, lumberman 'a shoes and o.ershoa., Ill'Ctiaa 
a4 piterl, ad other shoae and Oye1"8boeB' tor the period 1929-35. Beoause ot • chllD8a In CeDaua ole.altication, recla1me4. rubber production tor 1935 ... e.t1mata4 b, 
IIIUlUpl1caUon ot tho R.II.A. figuro tor thot 7"U by the avorage ot tho l'aUoo ot tho Censu. to tho R.II.A. figure. to>' 1929, 1931, aDd 1933. 

'b.rha weight., whioh were .pplied to relatives of the pl"Od.uctioD I.rl ••• reprelent the peroentage that the value at eaoh produot oampr1.od at the total 't'IIlua at the 
produot. inoludod 1D 1929 1D ioh .. indo" tor othor lubbor Good •• 
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fable ,6,.118.- BtlJIBEll OF 'WAGE EARHEliS m· RUBBER PRODUCTS GROUP 
.llm CCDIPOBEB'l nmUSTRIES I 1921 1'0 1936a 

Tear lblbber Product. 'f1resan~ other Rubber 
groa.p Iuer 'l'ubes Goodso 

1921 103.2'13
d 

44.500 58.700 
1922 133.500 57.500 76.000 
1923 137.868 57.900 79.900 
1924 123.400 55.900 67.500 

1925 141.869 63.200 78.700 
1926 141.200 62.200 79.000 
1927 141.997 61.300 80.700 
1928 149.300 65.100 84.200 

1929 149.148 65.000 84.100 
1930 115.400 47.200 68.200 
1931 99.259 39.200 60.100 
1932 90.800 34.900 55.900 

1933 106.283 39.400 66.900 
1934 118.800 42.800 76,000 
1935 114,681 38.700 76,200 
1936 121,900 40.400 81.500 

~e t1gv.res tor the component 1ndustries were rounded ott 
atter adJust.ent tor comparab1l1t7 with product1on. !he em
ploJlllent tor the group shon 1n thh table ls. theretore, not 
1deaUcal with the 81DI of the esUllates for the 2 componeat 
1ndustries. 
b . 

Census statistios tor 1921-35 were oampleted b.Y use of a 
B.L.S. series tor 1923-36 and Ohio State tire-and-tube tigures 
tor 1921-23. The oampleted series was then adjusted for oom
parability with the produotion index on the assumptioDB that 
the (Census) Tires and Tubes and the other Rubber Goods indus
tries (1) haYe the same yalue produotivity tor tires and tubes 
and the same value produotivity tor .otherrubber goods. (2) 
together aooount tor the total output of these 2 types ot pro
duots. and (3) produce oalT these 2 types of products. (See 
note on athod in Part TwOI Rubber Products Group.) 

o 
This series represents the ditterenoe between group amploT-

Ilant 8.D4 the prel1.minar)r estimates of the number of wage earn
ers tor Tires and laner Tubes atter adjustment tor oomparabil
ity with the produotion index on the asslDIlptions stated in 
h. b. 

d 
Obtained b.Y tnterpolation b,y Ileans ot B.I.C.B. series for 

1921-23. 
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Table A-119.- MAN-HOURS IN THE RUBBER PRODUCTS INDUSTRIES: 
. 1921 TO 1936 

('rhousands) 

Rubber Tires and Other 
Year Products Inner Rubber 

groupIL Tubes& GoodlSb 

1921 247.107 94.623 152.484 
1922 330.517 126.24l 204.336 
1923 335.972 123,035 212.937 
1924 299.727 117.067 182.660 

1925 341,029 130,199 210,830 
1926 341,766 129,669 212,097 
1927 348,955 130,017 218,938 
1928 375,083 142,088. 232,995 

1929 363,154 137,141 226,013 
1930 264,060 95,256 168.804 
1931 202,806 71,517 131,289 
1932 162.810 54,933 107,877 

1933 190,025 59,n7 130,308 
1934 198,582 62,889 135,693 
1935 202,807 59,855 142,952 
1936 233,335 68,766 164,569 

aComputed by averaging (1) the quotients ot pay rolls and 
hourly earnings and (2) the products ot the employment series 
(unadjusted series for Tires and Inner Tubes) and average 
actual hours per man per year (i.e., average weekly hours 
times 52). The pay-rolls series were obtained in the same 
manner as employment for 1921 and for 1923-36; the 1922 esti
mates are based on the N.I.C.B. group index. Average weeklY' 
hours and hourly earnings were derived by splicing N.I.C.B. 
series for 1921-31 to corresponding B.L.S. series for sub
sequent years. The N.I.C.B. hours and earnings series for the 
Rubber Products group were used tor Tires and Tubes. 

The man-hours series for Tires and Tubes was adjusted for com
parability with the production index by the method indicated in 
Table A-118, tn. b. 

bThis series represents the difference between man-hours for 
the group and the preliminary estimates ot man-hours for Tires 
and Tubes after adjustment for comparability with the produc
tion index by the method indicated in Table A-U8. tn. b. 
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tabl. A-120.- PRODUC7IOH OF PRIHCIPAL SILK AHD RAYOH 
BROAD GOODS I CElISllS lEABS 1~19 TO 1929 

(Thousands ot square yards) 

Broad goods (except 
velvets. p1ushes. Upho1-

y..,. upholsteries. and 
Velvets P1ushes steries 

tapestries) and. tap-
estries 

All-silk: Mixtures 

1919"- 254.220 60.136 9.012 5.118 611 
1921 230.903 41.508 6.410 5.501 1.216 
1923 211.820 104.402 9.109 1.111 3.199 
1925 384.125 98.391 6.018 925 2.615 
1921 385.530 121.296 5.484 1.310 3.105 
1929 424.601 112.501 9.651 1.951 3.403 

.eightb 0.909 0.594 2.602 1.951 1.199 

aCensus quantit,r statistics. reported in linear yards. were 
oonverted to square yards on the assumption of the 1921 average 
widths. 

bValue per unit (dollars) in 1929. 



Table A-121.- PRODUCTION OF PRINCIPAL SILK AND RAYON BROAD GOODS •. CENSUS YEARS 1929 TO 1936 

(Thouaanda of aquare yards) 

Produot Weighta 1929 1931 1933 1936 

All-silkb 0.179 426.129 388.887 201.604 289.4310 

All-rayon and nlnts (other than 
all-silk and aUk-and-rayon 

729,889t IliDd)d .078 71,630 Ul,738 274,4S~ 
SUk-and-rayon lllixedg .282 31,739 13,371 SO,183 9,787 
8ilk-an4-ootton IliDd and other 

silk- or rayon'"lDixedg .190 37,502 18.732 7,482 18,680 
Rayon-an4-oGtton llixedg .07S 37,241 41,077 46.965 8.6S1 
8ilk-an4-rayon llixed n1nts .441 3,823 4,961 6,214 8,03zh 
Plushe. and aU-silk n1nts .S22 2,278 1,919 l,08ge 1.608 
Upholaterie. ot)ler than all-aUk .77S 2,S47 2,566 1,018 69' 
Tapeatrie. .132 634 925 1,712 1S,841 

aE.timated mployment per aquare yard in 1936 oomputed by (1) apportioning the wage earnera. in .aoh of the induatry branohe. in 1936 (Silk J/anu
taoturee and Rayon Jlanutaoture.) among the individual produots in aooordanoe with the peroentage. their values oonetituted ot the total value ot 
the primary produots ot the branch and (2) dividing the total number ot wage earnerl a.signed to eaoh produot by the oorresponding produotion 
(_bar ot aquare yarde) in 1935. ' 

b 
other than velvets. pluahe •• and tapestries. 

clncludea all-silk tapestries and draperies. 

dother than plush ... upholsteries, and typestries. 

ero eatablish comparability with other years the quantity otall-aUk nlvets. which waa .. ti_ted on the bash ot the 19S1 ratio ot their value 
to the value ot nlvet. other than allk-and-rayon llixed. waa subtraoted from the total tor all-rayon broad gooda and velnts and added to pluahe .. 

t Inoludea all-rayon tapestri,;s and draperies other than Jacquard. uphol.terie., and plushea. , 

gother than velvet., pluahe •• upholsteries, and tape.tries. 

hInolude. _11 amount 01' allk-and-cotton mixed velnta with dlk warp. 
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table ~122_ JIAlJ-SILIt COlI'StDlPrIOIl m !HE SILK AND RAYON GOODS INDUSTRYI 
1919 ro 1936 

(rbousaDds of pounds) 

Raw-silk Raw-silk 

YIIIU' 
Silk oonllUlllption oonsumption in the 

de1iveriesa in all textile SUk and Rayon 
industr1esb Goods indust170 

1919 Ilea. 27,857 25,891 
1920 29,452 19,114 17,394 
1921 44.257 28.723 .25.621 
1922 48.618 31.553 27,546 
1923 47,401 30,763 26,272 

1924 48,550 :U,509 26,3401 
1925 66,303 43,058 35,188 
1926 66,330 43,247 35.030 
1927 72.919 47,755 38,278 
1928 15,516 54,296 """",794 

1929 81,962 64,215 54,473 
1930 11,000 57,981 48,762 
1931 18,674 56,868 47,436 
1932 13,243 51,051 41,045 

1933 62,082 41,595 32,153 
1934 61,061 39.324 29,217d 
1935 65,748 40,606 28, 896d 

936 60,126 37,158 26,456d 1 

aFor 1920-35, the figures were computed fram sUk deliveries (bales) 
reported 1JI. ~ of Currsnt Business, 81936 Supplement,· p. 143; and for 
1936, from statistios shown in ~., March 1937. The avsrage weight of a 
bale ot silk il 132.25 1bl. (~ •• "1936 Supp.," p. 182). 

SUk deUveriel. which were compiled monthly by the Commodity Exchange (in 
1llU'1ier YIllU'I. by the National Federation ot rextiles and the Silk Associ
ation ot America), represent the difference between imports and the change 
111 the United Statel stook position during the month. 

brOI" 1919 and the odd-numbered years 1925-35 exoept 1933. from Census 
stathtiosJ tor ..-ining years. estimates made by means ot the sUk
deliveries .erie •• 

·Ul textUe induatries- ino1udel Cotton Goods. Cotton Small Wares, Felt 
Good •• lrDit Goods. Laoe Goods, SUk and Rqon Goods. Woolen Goods. aDd 
Worsted Good.. ConB1&ption in the Woolen and Worsted Goods group in 1931 
_I estimated 011 the ba.is of the ratio to the oombined oons\Dl1ption in the 
lrDit Goods and SUk and R8¥on Goods industries in 1929 and 1935. 

Cpigure. tor 1919 aDd the odd-Dumbered years 1925-35 were obtained tram the 
Cenlus ot lIanutaoturesJ those for the remaining years are estimates made by 
multip1icatlon of the total ocDlIUIIlptlon ot silk in the textile industries 
by a serlel ot ratios ot _\DI1ption 111 the Silk and Rayon Goods industry 
to total ocnB1&ptlon. rhe ratios tor all year. except 1936 were obtained 
by Itral&ht-11ne interpolation between those oomputed tram Census data; the 
1935 ratio _I as_d tor 1936. 

dNot used tor interpolation ot Jr.RoP. produotion index. 
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Table A-12S.- mJUBER OF WAGE EARNERS AND AVERAGE WEEKLY HOURS 
III THE SILK AND RAYON GOODS INDUSTRY, 1919 TO 1936 

Year 
Average number Average hours 

ot wage .earners worked per wee]cB-

1919 126.782 45.5 
1920 129.900 41.9 
1921 121.378 44.9 
1922 118.900 45.7 
1923 125.234 46.5 

1924 119.100 45.4 
1925 132.509 46.9 
1926 129.400 45.2 
1927 127.643 45.9 
1928 127.100 47.3 

1929 130.467 47.8 
1930 119.500 44.9 
1931 109.225 44.3 
1932 93.000 38.7 

1933 110.322 37.1 
1934 119.900 33.4 
1935 125.908 34.8 
1936 113.200 36.2 

~or 1919. Census prevailing hours multiplied by the average 
ot the ratios ot N.I.C.B. actual to Census prevailing hours 
in 1921 and 1923; tor 1920-31. N.I.C.B. actual hours; and tor 
1932-36. B.L.S. actual hours. 
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Table A-12'.- PRODUCTIOR III TIlE SlAUGHTERING AND Ill!AT PACKING IlIDUSTRY. 1915 TO lS3&"- - COllttnuod 

(le) Cattle hide., ou",d and 
","",",d 

(11) Calfakip. DUNd and \m-' 

cured 

Department at Agrioulture aeriee 

Cattla hido. (o.t_ted by multiply-
1111 total U .... weight ot _ttl. 
by yiold or hide. par pound 
live ... l,ht) 

lfumber 01' calve. _laughteRd under 
Federal inspeotion 

('!he 1921 ratio. at Ctmaua to Agrioulture figure. 1181"8 uI.d 'to •• t1ma.'te the quautltl •• 
at "pork. treahD ud -.w.tton and. lamb" treah" 1'01' 1920; Agrioulture data were not 
&.,.,llable tor "lard"" lIed1ble orgNlB. tripe, ato."" and noattlehlc1ea. oured a.nd unaured" 
ro .. 1919 and 1920.) 
'the As;rioultu:re '.1'1 •• were deri'Nd troll. the tol1ow1.D& eouro ... 

Produot lllDIIher 

(1)-(6) 

(6). (16) 

1919-20 1'01' (1) 
and (2) and 1920 
ror (3) 

1920 ror (6) 

1921-3e to .. 
(1)-(6) 

1921-38 

Ca> Market Review. and Statiatioal 
SUlJlllLrie8 01' IJ.v8stoolc. 
I(.a. t. and Wool (U. s. Dept. 
Agr •• But'. Agr. Eo.). 
m1meo. weekly bulletin. 
June 15. 1935. pp. 498-9 

(b) "'.the .. , Crop., and Markets. Monthly 
Supplement, Feb. 4. 1922, p. 92 

(0) U ..... atook. Meat •• and Wool 
Market Statistiol and 
Related Data, 1937 (Bur. 
Agr. Eo.). Yay 1938. p. '18 

(a) For live weight ot animals. 
aame a8 80Ul"Ce (0) tor 
produoto (1)-(4) 

(b) lor yield ratioa. ~. 
Me.ts, and Wool M.rket 
Sta tistios .. nd Re1. ted 
Da.ta, 1936. Apr. 1937. 
pp. 162-3 

Product DUIIlber Yean Souroe 

(7) and (e). 1919-26 (a) Yearbook: 01' M,rlcu1t1&rer 1931. 
(10). (11) p. 883 

1927-3& (b) ~riou1tura.1 Statiltios. 1937. 
p. 287 

(13). (17) 1921-36 tor (13) (a) Sams .a souroe (0) tor produots 
OIId 1919-36 (1)-(4) •. pp. 21. 76 
tor (17) 

0UDit value (dollars) in 1928. 

dnEd1'ble organs. trip •• eto.· and. "other freah meat·. reported in cambiDation tor 1919. 
1921. ad 1923. _re separated in accordanoe with their 192& proportion .. 

8Doea not include all oooked hams prior to 1927. 

tThe figurel tor interceD.a1 year. in line (8) reter to produots ('1) ~ (8) O~b1ned, , 

'Do.I not lnolude a ema11 IImOUDtotftoanned~aU8 .. ge .. made 1D the Censul induatry "Saulage. 
Meat Pudding •• Headohe.se. Eta •• and. Sau.ag. Caa1ags." .. 

hIno1ude. amo\Dlte produo.d in the 2 Censul industriea "Meat Paoking. 'Who1e.ale" and 
"SauI"ge, Meat Pu.dd1Ilrls. Haadoheaae, Eta., and Sau.age Casings." The amounts at nlaUHIe 
(not oanned), meat puddiDg., headoheese, eto .. • and "aausage oallngs" made in the latter 
were reported by the CensUI tor 1929, 1931, and 1936. (The quantity tigures for 1936 had. 
to be adjusted to inolude _11 additional amount. reported in oombination by value onq. 
The oombined. value ..... diltributed 1n the lame proportion as the ..... lu •• reported I.p
.ratelYJ the value tor eaoh 'WIll th.n de£lated by a unit va1u. oomputed trom the eeparate 
value and quantity f1gurel.) The quantitle. for the ranaining y •• rs were .1t1mated (tn
terpolated and extrapol.ted) by mean. of' lerlel or defl.ted value.. The neo ..... ry value 
aeriee inolud. C.naua figur •• for 1919, 1921, 1927, 1929, 1931, and 1935 (tho •• for 1935 
were adjulted in the l&me manner- as the reported q .. ntltles) and tigurel tor 1923, 1925, 
and 1933 interpolated by means at a seri.s tor the .... lue at preduotB nol'DLl.ly belongiac 
to thta C.IlIIUI iDduiltry (estimated tor 1933 by means of .tatlstlos tor the total '98.1ue 
at thta -1ndultry ' a output). Th. unit valu •• us.d in cletlat1ng the 2 value serie. were 
oomputed from quantity and ft.lue data for the same produo," made in the oth.r C.nsul 
lndultry, "lleat Paoking. filhol ... l.". 
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table A-125.- JrnlIBER OF WAGE EARNERS AND AVERAGE WEEKU' HOURS 
III fEB SLAUGHTERING .AND Io!EAT PACKING INDUSTRI': 

1919 to 1936 

Year Number of Average hours 
wage earners worked per week& 

1919 164,.s7 48.4 
1920 143,900 48.5b 
1921 120,914 46.9 
1922 118,900 '49.ac 
1923 137,384 49.7 

ltu 132,000 49.5 
1925 125,336 49.6 
1926 123,000 49.8 
1927' 124,062 50.2 
1928 125,400 50.5 

1929 128,402 50.6 
1930 123,000 50.0 
1931 112,949 49.0 
1932 108,800 48.2 

1933 120,990 44.0 
1934 149,200 41.1 
1935 125,'184 4O.t. 
1936 132,500 42.2 

BThe series is based on statistlcs referrlng to the Census 
lndustlT "Meat Packing, Wholesale," whlch constltutes almost 
the entire Slaughtering and lIeat Packlng lndustlT. The figure 
tor 1919 represents Census prevailing hours reduced to the 
level of actual hours 117 U8llS of the average of the ratios of 
N.I.C.B. actual to Census prevailing hours for 1921 and 1923; 
those tor 1920-32, N.I.C.B. actual hours; those for 1933 and 
1935, the quotients of Census IIISD-hours tor large samples of 
the lDduatlT aDd 52 tlmss the correspoDding number of wage 
earners; and those for 19M and 1936, B.L.S. hours adjusted to 
the level of the Census hours for 1933 and 1935. The CenSWI 
hours tor 1933 and 1935 were computed from Census of Kanutac
tures: 1933, ~-Bour Statlstlcs tor 32 Selected Industries", 
and Census ot Manufactures: 1935, ~-Bour Statlstlcs for 59 
Seleoted IDdustrles.-

'Av.rag.for '1 IIOnths, lune to December. 

GAverage tor 6 IIIOnths, 11117 to December. 
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~ab1e A-126.- PRODUCTION OF PRINCIPAL ~OBACCO PRODUC~SI 
\ 1919 TO 1936 

(Units in millions) 

Chevring and 

Year Cigaraa.b Cigarettesa smoking tobaooo 
and murre 

(pounds) 

1919 7.821 53.152 424 
1920 8.770 47.458 413 
1921 7.428 52,100 387 
1922 7.389 55,780 420 
1923 7.493 66.734 413 

1924 7,161 72.725 414 
1925 6,944 82.265 414 
1926 6,940 92,110 411 
1927 6,988 99,820 396 
1928 6.816 108,716 386 

1929 6,964 122.402 381 
1930 6,299 123.810 372 
1931 5.706 117,069 3n 
1932 -4,687 106,636 347 

1933 4,565 114.877 342 
1934 4.791 130.065 346 
1935 4,913 139,969 343 
1936 5.405 158,896 348 

a~it1es for 1919-26 were obtained fram Annual Report of the 
Commissioner of Internal Revenue for the Fiscal Year Ended June 
30, 1927 (U. S. Treas. Dept •• Bur. Int. Rev.). p. 98; for 
1927-36, fram. ibid._ 1937. p.l06. 

bIno1udes large cigars produced in bonded manufacturing ware
houses (i.e., faotories which maleeoigars fram. tobaooo imported 
exo1usive1y from one oountr,y, principally Cuba). For 1919 and 
1920. the number of such Cigars was estimated ~ the use ot the 
1921 ratio of bonded-warehouse output to damestio production of 
large oigars. 

Coat .. for 1919-26, framAnnual Report of the Commissioner of 
Internal Revenue •••• , 1927. p. 98; for 1927-35, fram. ibid •• 
1936. p. 127; and for 1936, fram ibid.. 1937, p. 97. 
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tabl. A-127.- IIlOOIBR OF 1WlB IWUIEliS D TI!B toBACCO PRODucm GROUP 
AlUI COIIPOIIEIft IIDUSftIBS. 1919 to 1936 

Tob ..... 
Cl' .... b Cis ... ett •• • 

~UId. 
Produot. SlIIOkbIg Tob ... oo 
croupa and snuttd 

157,100 lU,:lOO 21,700 21,100 
15t,ooo 114,900 18,800 30,300 
150,000 111,900 17,500 30,600 
146,400 109,000 16,500 30,900 
146,300 108,800 15,900 21,600 

136,600 99,'100 15,500 21,400 
132,100 96,'100 15.500 19,900 
125,500 91,500 14,800 19,200 
129,:IlO 94.600 16.700 18,000 
125,'100 89,800 18.100 17.800 

116.100 84,300 15,900 16.000 
108,400 77,&00 14,300 16.500 
99,800 68.200 14,100 17,600 
97,900 67.100 13,700 17.100 

99,700 66;900 16,000 16,800 
101,000 63,100 19,700 18,200 

110,500 56,000 18,100 16.400 
110.200 56.000 18.100 16,100 

a • 
Bllployaent ...... deteJ'llliDed tor 1920 aDd 1922 by III88ZlS ot a B.L.S. series aDd tor 

.... iniDs years by addition ot ths e.timate. tor the 5 component ll1dustries. 

bThe 1DUIIIb .... ot wage 8lU'Ders tor 1925 _s e.timated by DDlltiplyiDs oombiDed .... -
ployaent ill Cl' .... aDd Ci, ... ettes establishments by the average ot the ratios in 
1925 and 1927 ot IIIlploymant tor Cigars to that tor both Cigars aDd Cigarettes; 
the lDUlllber reported by the Cansua tor 1933 _a adju.ted tor incomplete ooverage 
by the 19:13 ratio ot Intel"lllll a .... enue cig ... -atamp .ales (Ammal RePOrt ot the 
CClIIIIIi.aioner ot Internal R .... enu. tor the Fiscal Year Ended June 30. 1934, U. S. 
Treae. Dept., Bur. Int. a ...... p. 101) to the correapolldinE; tigure reported by 
the Censu.. E.timate. tor iIltero8l18al years 1923-36 were made through the use ot 
Ul unpublished B.L.S. OIIlployaent illdez tor the Cig .... illduatry; aDd estimate. 
tor 1920 aDd 1922 wer. made by applying to the mmb .... ot _ge earners in the 
Tcbaooo Produot. crout' the 1921 ratio (tor 1920) aDd the average ot the 1921 aDd 
1921 ratioe (tor 1922) ot Cigars to group ampla,mant. 

one _b .... ot _g. eam ..... ill taotories produoing both oigars aDd cigarettes in 
1919 (1.832) ...... included to _iIltaill oomparability with the 1921 OIIlployment 
tigure. The tir;ures tor int.roensal years aDd 1925 were obtained by subtraoting 
-.ploya .. t tor Cigars trGa oombilled employment tor both Cigars aDd Cigarettes. 
the latt.1' .eri ........ derived troll Census dat. tor odd-mmbered years. adjusted 
ill 1933 tor 1Daomplet. o ......... 'e ill Cigars ( .... tn. b), tl'all • B.L.S. seri"s tor 
iIlt.roansal 1'881'8 lIXOept 1920 aDd 1922. aDd troll the ditterano. b"tween the tirst 
aDd lut 001_ tor 1920 aDd 1922. 

Th. 1IIlp1oyment ..... i"s tor Ci,arett ........ adjusted tor oClllparabiUty with the pro
duat1_ illdaa OD the .slllllllptiODB that th" (Canau.) Cigarett.s aDd the Chawing aDd 
.... ing Tobaoco aDd Smatt illdu.tries (1) have tha ..... value productivity tor 
oigarett.s aDd alao have the a •• va1u. productivity tor charing aDd SIIIOking 
tobaooo aDd aDUtt. (2) togethal' accaunt tor the tctal output ot th ... 2 cla .... ot 
produot •• aDd (I) produo. only the •• a a1a8a •• ot produat.. (S •• note _ method 
1D Pan TWo. Tobaac. Produot. Group.) 

~. tigu .... tor 1920 aDd 1922 wer. ab~ined by ":'ltip1ying group amploymant by 
the 1921 ratio (tor 1920) aDd the average ot the 1921 aDd 1923 ratios (tor 1922) 
of IIIlployaent ill the (Cauua) Chewing aDd Smoking Tob ... oo aDd SDUtt industry to 
croup employalOlt. Th ••• ri ........ adju.ted tor oomparability with produotion _ 
the aasumptl0D8 .tated ill the •• coDd paragraph ot til. o. 
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Table A-128.- AVBRAGB WBEKlK BQJRS lICl!KEIl III TB8 TOBACCO HUJ)lICTS IBDUSTRIBS, 19le!0 19seA 
\ -

Y .... Cigar.b CigaretteaO ~=~~S:~~ 

1919 49.6 ~.7 47.9 
1920 49.4 419.1 48.8 
1921 49.2 43.2 47.8 
1922 49.3 .3.3 fT.1 
1923 49.3 ~.3 .'.7 
1924 49.2 .3 •• 47.8 
1925 49.1 ~.S 47.6 
1926 49.0 43.2 4'7.4 
1927 48.9 ~.2 47.2 
1928 48.8 ~.4 .7.1 

1929 48.7 43.2 .7.0 
1930 48.5 45.6 17.3 
1931 42.7 41.8 42.0 
1932 39.2 38.a 3~.& 

19S5 35.4 32.6 M.S 
1934 35.4 35.4 14.& 
1935 14.3 36.6 14.9 
1936 S6.1 M.S as.1 

~. weekly-bours aeriee 1'or each induatr;y. which 11&11 uae4 to derive uuadjWJtecl DJI-houra. reter. to 
8atabl1shmenta which are engaged. primarily in the -.nu1'koture 01' the produota whloh g1ve the lnduatl7 
it. 1WDIt. (After the employment a:nd. man-hour. have beeD. adjusted tor oomparability with produotlOD. 
however. a.all industry raters to the total output l ..me"",er 1DIUlu1'aoture~. 01' the produote aloll '1 .... 
it ita nama. For the adjusted aeries, aee Table • .1-127 ~ A-129.) 

b,A aeriea for prevailing weekly hour. extending tram 1919 to 1929 was linked. 1n the latter :rear to _ 
aotual-weekly-houra aeriel tor 1929...36. 

The prevailing-hours 8er18' inoludeu (1) An unpublished figure tor 1929 supplied by the Bureall ot 
tho COD""., (2) •• t_te. for 1919. 1921, ond 1923 •• oured by lDUltip~ing prevaUilll: hCOl'" in the 
Cigars and. Cigarette. industries oombined for the.s years by the 1929 ratio or preva1liDi hour. iD 
the Cigars :industry to those in the Cipra aDd. Cigarettes industries oomb1ned, aDd (3) estimate. tor 
the rauining years of the period 1919-29 obtained by "raight-liDe interpolation. 

Th •• ot';"l-weekl;y-hour ••• rie. tor 1929-36 inolud... (1) A t1gure for 1933 eomputoc\ from ~ 
Manufactures: 1933. lilian-Hour Statistica tor 32 Selected. Industries", bJ divic11nc amlual an-boura 
per wage ea.rner by 52.14 ween, (2) hours reI' 1929 and. 1932 derived tram. R0881DOore. Robbin. and Co., 
Investigation of' the Cip-!: Ma.nutact~ Industry: in 1'8 Establishment of' & Code of Fair C~eti ticm. 
(N.R.A. Files, November S. 1933, &II traneoribed. by W. D. EftD8) and adjusted to the 1933 em.U8 1 ..... 1 
by ... ltipl1oatiOJl by tho ratio for IIoy-July 1933 ot tho CIID .... to the RD •• IIIO ....... RDbbiml h.urtI, (3) 
estimates tor 1930 and 1931 made by splioing weighted umual a""«slI at the weelcly hours tor 1929-31 
reported in the ~7~ ot the Pennsylvan1a Department o~ lAbor and Induatry to the adjWlted. 
RDeemo.re-RDbbina t1gure t.r 1929, (4) WlpUbl1.hed B.L.S. aotual hour. for 1935 and 1938, ond (5) an 
estimate tor 19M interpolated by .. aeriea tor Cigare and Cigarette. oambined wh10h il baaed. aD 
Canaul houri tor 19S3 and B.L.S. hoUrs tor 1934 and 1936. 

The RoIsJDDore-Robblna ngurel are weighted averages ot the hours tor aigar IIBkera. other frooe •• on. 
and other factory workers in hand. and -.ohlne factoriea. The .ample (uoludiD« strippers) 1Ilo1udecl 
26.3 and ~.3 peroent at the total. Dumber ot wage eam.ere in the industry in 1929 and 1932. re
apeotively. The induatry to whlob the P8DIlaylvan1a figurel retel' 1a designated u "C1sar- and. 
Tobacoo" 111 the ~ Bulletin. bldo olgare are the predo:m1uate products. 

°Pre'ftl1lng weekl, hours tor 1919-29 were firet eatbated by lubtraot1Dg pnw.111nS weekl,. -.n ... hourl 
(procluot .t awrago pre-Hins ..... l<1y bour. and _l.,......t) in tho Cigara inclu.tl'7 from .1mI.l .... 1IIOlI-

hour. tor the Clgars and Clgarette. industrie. oambiDed and cI1T.l.dq the result 'b7 employment 1D the 
Cip.rette. industry. The prnailiDg-houre .eri •• 1IU then adjuatecl by the ratio at aotual to p ..... 
vailing· hours in 1930. a. oomputed tram. '!!:ges and Hour. at r..bor in 1:be Cigyei:te lIImuf'aoturlDe 
lDdu.t!'Y.' 1930 (B.L.S. Bull. Wo. 632). Strippers 'W8l"'8 _eluded to render the data oomparable with 
Cenaus employment etatiatlol. n. B.L.S. "1'987 OO'I'8recl elltablllbmentl 1D Kerth. Carol1D&. Kentu~. 
and. "V'1rgiDia 1D repreafIDtatlve pay-roll perlode ot lI&.roh. April. ud May. 1930; these •• tab11.bmIIIlt. 
employed about half" of" the wage 8U'Ilen 1m. the 1Dclustry. 

Actual houl'. 1"or 1933 _re cleri'Y8Cl traa Census of" JlanutaGturee, 193!. "~BoUl" Stat1atl0. tor U 
Selected Industrial". by" cl1T.lcl1ns umua1 hour. per wage e&nler by 62.1' ( .. ea). 

Bltimatel at actual houri tor 1931. 19!2. IlIld. 19M-SS .. re oomputed in the ... lIIUUler U preva1l1nc 
houri tor 1919-29. ACJtua1 houra tor the Clgan and. C1p.ntt •• induatrie. ooabiDed. tor 19H-SS ere 
fUrnioh.d by B.L.S., ... d th ••• t.r 1931 ond 1832 were deri"'d by .atiply1Dg aotual boura tor Cigar. 
by the 1931 .... 101 • • t tho COJIOu. p ....... il1DS-hour. t1gure t ... CiS,,", ",,4 Cipretto •• _iD"" ~ an 
WlpUblhbocl CODa ... prne.11iDg-bour. t1gur. tor Cigar .. 

cl.rb. 1933 t1gure _. d.ri .... 4 from Ctmouo bour. ( ••• tn.. b ancI .h th ••• fo .. 19M-S6 were obtained 
tr .. B.L.S., ""d •• t_t •• tor tho N-.1D1DS Y" .... • t tho perioc1 1819-S6 _ ... _ by ..J.tipl.y1D& 
tho _oldy-hour. ..ri.. t.r tbo Cipn ancI Cipretto. iDdu.tri.. o_inoc\ by tb. 1933 ... ti. be_ ... 
(1) hour. in tho Chew1nc ancI SIook1Dg !.bao .. ancI SDu1't indwotrJ ancI (2) hoUH in tho Cigar. ancI 
C1garette. lndu.trle. oolIbllled. 
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fable A-129.- WEm..Y JWJ-BOUBS Ilf CIGARETTES .lBD CBmDTG .AJm 
SIIOIDTG TOBACCO .lBD SliUFF INDUSTRIES: 

1919 TO 19~6a . 

Y ..... Cigarettes 
Chewing and SmoldDg 
Tobaooo and Snuff 

1919 9~1.100 1.015.500 
1920 891,200 1.020.200 
1921 ~~,500 986.900 
1922 688.800 1.001.500 
19U 660.300 1.036.100 

19U 648.600 1.020.900 
1925 650.000 949.000 
1928 618.600 914.100 
1921 101.300 852.100 
1928 165.000 831.300 

1929 664.100 151.300 
1930 631.200 182,400 
1931 581,500 135.200 
1932 519.800 662.100 

1933 509,000 576.600 
19M 694,300 636,300 
1935 673 • .ao 513.000 
1938 632,400 555,100 

aThe UDadjllstecl employment aeriea tor the 2 1Ddllstries were 
aaltlpl1ed bJ' oorrespoDdiDg awrage weeld,. houra (shown in 
Table .1-128) aDd then adjll8ted tor oomparability with produc
tion on the aa8UlllptioDB stated in Table .1-127, tn. o. par. 2. 
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T .. bl. ,A.-UO.- PRODllCTIO)l or 1IOOLE1I' AlID WORSTEll GOODS IN TIlE WOOLE1l' AlID lIORSTEIl 
GOODS GROUP I CENSUS fEARS 1919 TO 192"" 

Produat Weightb 1919 1921 192:1 1925 1921 

Woolen goods 
Woven good. 

Suit1ng.. dreaa good. ovel'-
oo .. t1ngs. Uld oloaldngs 

Al104001 woo1a 1.:159 1lI9.410 1lI2.286 112.028 15:1.323 1lI6.635° 
Wool-and-oottonwmixed 0.914 24.615 18.490 24.132 26.124 SO.43:1· 
Cotton..."".-p woolen 0.634 :19.141 44.363 6:1.20:1 60.9M 46.609· 

DOIIlett tl.amleh Uld 
shirtiDg. 0.468 22.224 4.629 6.155 1.206 B.41:1 

Satinet. IUld 1 inseys 0.430 4.638 4.623 6.101 11.811 :1.974 
B1ankllts 

Al104001 0.924 6.916 6.754 11.872 11.084 11.296 
Cottonwmixed 0.648 9.9211 3.499 8.854 8.098 12.091 
Cotto_rp 0.557 9.244 9.296 12.187 15.070 19.916 
!forB. blanket. 0.648 1.696 1.942 2.415 1.410 1.069 

All other woolen 1fCIWD goodsd 0.993 17.882 1lI.754 211.602 140.500 4.828 

Yams tor sale 
Al1...,001 0.821 28.387 1I0.7M 47.9411 411.711 41.766 
1JI1ion 01' .... I'mo. 0.8M 9.150 2.853 5.530 9.807 6.474 

Worsted goods 
Woven goods 

Suit1ng •• dras. good •• over-
ooat1ngs. Uld oloaJd.n:;s 

Al1 ...... 01 worsted 1.549 176.606 186.359 210.988 179.163 113.1540 

Cotton..."".-p worsted 0.656 57.897 43.151 41.188 41.379 26.889° 
All other 1IOl'st.d 

woven good.d 0.764 26.839 25.815 :15.088 151.960 M.611' 

Yams tor sal. 
Al1...,.01 1.181 14.11111 85.861 112.911:1 82.681 81.274 
,1JI1iOll 01' mel'mo. 1.856 4.218 2.64'1 5.635 9.602 :1.271 
All othel'f 1.414 2.218 :1.622 7.414 5.29:1 12.931 

Top. Uld .1ubb1ng. to ... al. 
)loUa .... d wool _.te. 

1015:1 9.899 10.341 21.120 18.065 18.283 

to ... al. 0.373 62.084 40.641 65.110 42.691 48.419 

"i'igul'es to .. WOV811 good ..... a 111 .thousBDls ot square yard81 tor other products. 111 
thou.8IId. ot pounds. 

bAveraga UDi t ..... lue (dollan) fcl' the odd-zwmbered yean 1919-27. See tn. d tor 
method ot estimating the qulUlti tie. Uld values ot "all other WIIolell WOvell goods" .... d ' 
"all oth"r wol'.ted ...", ... good •• " 

alb" 1921 ti&Ures are IIot striatly oomparable with thos" for ..... 11,,1' years because ot .. 
ohang" in the method ot l'eport1ng1 .... UDd1atl'ibuted olasa. woolO11 IUld worsted "ath" .. 
BuitingB. dre.. goods. aloaldngs. ....d ove .. ooatings.· reported by th" C8II8U8 tor the 
tirst time. GOUld nat b. apportioned. 

dThe C .... u. report. th" qullDtitie. Uld val"". ot "all ath" .. wool811 WOTOll goed." 8IId 
"all athe .. 1IOI'oted WOVOll goeds" in oombiDatiDII tor "aoR at the 2 (C ... sus) 1ndustl'i" •• 
The 'qulUltitie8 of th" 2 typeo ot goods were segregated trolll the oombiDed totals to .. 
8aoh COIISUS iDdustry 111 aocoNance .ith the .... tlo. tor each iDlustry ot (a) tho total 
qullDtity ot .. 11 specified WIIo1111 Wllven goods .. eported • epa .... te1y IUld of (b) th" total 
qulUlUty ot all speoitied WIIrst"d WOVOll good. reported separately to (a) th" aomb1lled 
qulUltity ot ( .. ) IUld (b) in e .. ch ye..... The qullDtitiea ot eaoh type mad" 111 th" 2 iDl u.
tria. "'1''' th ... added to yield the group totals .h""", 111 th" tabl". Th" value •• "". 
d"ri v8d ill .. .Wla .. 1IIUUl8r. 

"Reported by th" C_8 to .. aome ye .... s .. s "wool IUld ootton oombiDed· 0" "woo100&Dd
oottolloe1xed. " 

la"port"d by th" Casus to .. some year .... ":mohai .. Uld .:bi1lar :ram.· 0" ·oottOll yam." 
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Table A-131.- PRODUCTION OF WOOLEN A1ID WORSTED GOODS IN ALL 
INDUSTRIES: CENSUS YEARS 1927 TO 1931a 

Product Weightb 1927 1929 1931 

Woolen goods 
Woven goodsO 0.834 304,145 278,561 202.996 

Yarne tor sale 
All-wool 0.661 41,804 48,835 33,727 
Wool aDd cotton 

ccmbined 0.635 7,601 6,303 3,226 

Wool-card rolls, batts, 
and ba tUng, 
tor sale 0.772 423 705 716 

Wonted goods 
Woven goodsO 1.198 253,845 235,391 187,158 

Ya,rns tor sale 
A11_ool 1.400 81,378 89,052 85.737 
Wool aDd ootton 

combined 1.164 3,309 2,572 3,334 
Xohair and similar 

yarne 1.264 11,670 12,712 15,739 

Topa aDd a1ubbing, 
tor sale 0.996 18,283 14,004 16,056 

Boils aDd wool .. ate, 
tor sale 0.307 48,520 46,368 35,594 

'7igurea tor woven gooda are in thousands ot square yards; tor 
other producta, in thousands ot pounds. 

bAverage unit value (dollars) tor the odd-numbered y~ars 
1921-31. 

°The reported quantities and values tor 1921, 1929, aDd 1931 
reter to the aggregate amountl ot woolen aDd worsted woven 
goods made principally in each Ceneus iDdultry. (The Censul 
reporta 2 .et. ot tigurel tor 1921, one including aDd the 
other excluding production outlide the group.) The quantities 
ahown in the table (aDd the values uled in the computation ot 
the weights) were derived by distributing the reported quantity 
(and value) tor each Ceneul iDdultry in accordance with the 
ratio ot woolen woven goodl to worsted woven goodl made in each 
in 1921 (aee Table A-130, to. d). 
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Table A-132- PROD!1CTI01I' OF WOOL1'21 AlII) WORSTED GOODS III ALL IIIDtlSTRIES. 
1931 AlII) 1933& 

Produot 

Wcmm gooda 
lien' a-wear fabrics 

Woolen 
Suiting. and panting. (exoopt 1'1""".10) 
Flannel suitinge and panting. 
Shirting. 
Topooat1nga 
Overeoatinga 
lJDU'orm cloths 
Cap olothe 
Otbor woolen 

Worated , 
Staplo suiting. and panting. 
rancy suiting. ODd panting. 
TropiGala and 8\IIIII:Il8r fabric. 
Unitonn. olothe 
Topooat1nga and other worsted.. 

inoluding overooatinga 
WoolaD and. worated made with cotton or 

manipulated _rp. 
Suiting. and panting. 
Lining. and Interl1ning. 
Shirtings and tlarmel. 
Overoeatinge 
Cap oloths 
other 

Worsted warp and wool"" rUling and 
other men ' • .."ear tabrio. 

,Women' I-wear tabrio. 
Woolen 

Dress fabrice and Bulting. 
Coatings 
other 

Worated 
DreBs fabrics end suitiDga 
other. lnolucU.ng ooatings 

Wool811 azul worated made with ootton or 
manipulated lIarps 

Drells fabrios and lIuitinta 
Coatings and other 

Other women'.-.ear fabrioa. 1nolud.:I.ng 
worsted warp and wool_ tl111Dg 

Auto 'olothe. except pile fabrio. 
Woolen 
Worated, and wool_ and. worstecl made with 

cotton or manipulated warps 
BI011ket. 

All....,ol 
CottOD-and-wool mbed.~ 
Cottcn _rp, 811_1 tilling" 

lIpholsteri.. . 
other wool"" and worated """" goed. (except 

pile fabric.), iDoluding draperie. and 
horae bllUlkst. 

Mohair (inolud1ng ._iDotione lIith wool) and 
other pile )"abr.l.ol (ezaept 1RD8U'. 
coating.) 

Yame made for aale 
Wool_ 

AlI4001 
Wool-and-cottOD oanbined 

Worated. 
All....,.l 
Wool-and-ootton oWlb1Ded 

Mohair 
other yam. 

Wool-card rolli, batts, e.nd. batt1Dc. 
made for aale 

Topa 8.IId. alubb1J1g. tor sale 
)Joils and wool waste, fer aale 

0.787 
0.907 
0.698 
1.048 
1.299 
1.385 
0.M9 
0.818 

1.038 
1.193 
0.919 
1.310 

0.893 

0.526 
0.384 
0.259 
0.719 
o.&n 
0.412 

0.576 

0.767 
0.706 
0.666 

0.768 
1.223 

0.689 
0.719 

0.'7S8 

0.701 

0.671 
0.266 
0.780 
0.663 

0.542 
0.566 

1.085 
0.885 
0.791 
0.903 

0.S10 
0.728 
0.203 

1931 

29,401 
4,699 

S96 
6,027 
8,218 
2,421 

814 
4,724 

61,798 
62,000 

801 
2,162 

3,12"" 

20,156 
2,799 
6,666 
',786 

772 
2,928 

2,019 

2,226 
6,272 

4,278 

3,026 

3,fo8Sd 

16,568 
14,216 

1147 
764 

21,614 

33,727 
3,226 

86,TS7 
S,8M 

10,610 
6,229 

716 
18,068 
36,594 

1933 

33,569 
9,806 

351 
9,860 

16,415 
2,662 

ITS 
6,0'10 

53,425 
49,227 1,_ 

750 

464 

29,423 
972 

3,089 
',808 

680 
8,618 

3,649 

22,~1 
51,369 

. 3,080 

21,282 
9,247 

10,072 
12,~ 

2,526 

2,UO 

7,280 

13,04lI 13,_ 
2,692 

275 

19,820 

32,811 
I.gsa 

80,128 
".764: 

10,194 
8,622 

-Figures tor woven good8 &1"8 in thouaULCla ot .quare ),&1'1111 tor ather proclUO'tI. 1D. 1;houauula at pouDda 

bunit .... lu.· (dollara) in 1931. 

°Inolud •• data tor a .al1 ..aunt ot 'IIOrated auto olothe. 

4Exal ud •• data tor a amall emouD~ of 'WOrsted auto olotlul. s •• tn •• o. 

8JTociuotlcm. 1n the Woolen Goods aJld. Wonted Good. :lJ2duatr1 •• cml7_ 
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!&b1e A-lSS_ PRODUC'fIOB OF WOOLnI AlID WORSTED GOODS n'-.ALL 
IiDtJSrRIESa 19S3 JlID 1935& 

Product; 1933 1935 

total. 423 .. 295 558 .. 948 

Kc' .... ear tabrios 231 .. 967 317 .. 998 
W~' .... ear tabrios 128 .. 799 158 .. 885 
Auto olothe. without pUe 

aDd with IlApped pUe 9.710 19 .. 471 
BUliard olothe { 3.468 344 
Other DOllAppare1 tabrios 1.375 
Blankets. exoept Drib. 

911% 01' IIOre ot wool or 
sbdl.ar tibers 19.974 

25-9T,C ot 'WOol or 
s1aUar tibers 5.630 

Less thaD 25~ ot 'WOol 
49.351 or a1aUar tibers 33 .. 718 

Cdb blankets 61 
Bl8.DlcetiDg 832 
Kotor and eteamer robes 660 

e.mu.ts ill thousands ot square 7&l'ds. 

!ab1e .1-134.- IlIDEl OF KACHIRERY ACTIVITY III THE PRODUCTION 
OF 'WOOL a 1919 TO 1936a 

Year Index Year Index 
(1929 = 100) (1929 = 100) 

1919 111 11928 96 
1920 98 1929 100 
1921 108 11930 75 
1922 110 1931 84 
1923 127 1932 73 

1924 104 1933 99 
1925 lOG 1934 80 
1926 98 1935 122 
1921 98 1936 119 

aData tor 1919-35 are tram Federal Reserve Index ot Industrial 
Produotion .. m1meo ... AprU 1936. pp. 19-20; tor 1936 tram 
Federal Rese~ Bulletin .. Karoh 1937. p. 256. F .R.B. figures 
.ere OODYerted to a 1929 base. 

!he bldex 18 based on the peroctage ot loom and spiDdle hours 
aotive. !he data .ere oampUed by the Bureau ot the Census. 
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Table A-U5.- lI1lI!BER OF WAGE EARNERS AND 1IEEKLY ldAN-I!OURS FOR THE WOOLEN 
AND WORSTml GOODS INDUSTRIES. 1919 TO 1936 

Average number of wage earnera Average Weekly man-hours 
hours 

'Worked per 

Year 
Woolen and 

Woolen Worsted· 
'Week in the Woolen and 

Woolen Worsted Worsted Woolen and Worsted 
Goods Goods Goods Worsted Goods Goods Goods 

group&. industryb industryb Goods groupd industryB industryB 
groupo 

1919 166,787 73,049 93,738 46.5 7,755,596 3,488,375 4,267,221 
1920 150,300 - - 41.8 6,284,170 - -
1921 162.364 63.430 98.934 45.8 7.436.271 2.969,388 4.466.885 
1922 166.800 - - 47.5 7.922,905 - -1923 194.552 78,580 116,172 47.4 9.221.765 3,910,197 5.311.568 

1924 174.300 - - 43.3 7,546.887 - -1925 165,224 67,664 97.560 44.0 7,269.856 3.091.890 4.187.461 
1926 149.800 - - 45.1 6.753.770 - -1927 154.361 63.784 90.577 45.0 6.946.245 2,948.268 3.997.977 
1928 147.800 - - 44.3 6,549.356 - -
1929 146.959 60.099 86.860 46.3 6.804.202 2.822,238 3.981.964 
1930 119.800 - - 41.5 4.970,538 - -
1931 119.537 44.559 74.978 41.7 4.984,693 1.882,763 3,101.930 
1932 99.800 - - 39.2 3,911,572 - -
1933 127.227 - - 39.4 5.012,744 . - -1934 119,500 - - 32.6 3.894,983 - -1935 158,604 - - 36.0 5,709,744 - -
1936 151,500 - - 35.4 5,363,6:51 - -

-
aFigures for 1920 and 1922 'Were oomputed from H.I.C.B. index numbers readjusted to 
the Census level. 

bThe Census wage-earners series for the Woolen Goods and Worsted Goods industries 
'Were adjusted to oorrespond exactly to the production indexes in scope on the basis 
ot the assumptions that bcth (Census) industries. (1) have the same value output 
per 1I'I1ge earner for .... olen goods and yarns and for .... rsted goods and yarns; (2) 
together aooount for the total output of such 'Woolen and 'Worsted productsl and (3) 
produoa only these 2 types of products. (See note on method in Part TIro. Woolen 
and Worsted Goods Group.) 

Dfor 1933 and 1935, actual hours oomputed from Census of Jlanufacture.. 1933. 
~-Bour Statistios for 32 Se1eoted Industries," and Census of Manufactures. 1935. 
"J!e.n-Hour Statistics for 59 Selected Industries"; for 1920-32, 1934, and 1936. 
B.I.C.B. figures adjusted to the level of the Census hours for 1933 and 1935; and 
for 1919. Census prevailing hours reduoed to aotual by means of the average of the 
ratios of B.I.C.B. aotual to Census prevailing hours in 1921. 1923. and 1929. 

debtained by 1llU1tiplice.tion of average number ot wage earners for the group by 
average aotual 'Weekly hour •• 

"weekly man-hours 'Were oomputed by first conforming the products of Census em
ployment and average actual weekly hours for each Census industry to the group 
totals and then redistributing these adjusted products in the manner indicated for 
employment (sea tn. b and not. on method in Part TIn». The 2 series ot average 
'Weekly hours were obtained by applying to the r;roup figures described in tn. 0 (1) 
the ratio of Census prevailing hours for eaoh industry to Census prevailing hours 
for the group in 1919, 1921, 1923, and 1929; (2) similar ratios for 1925 and 1927 
obtained by straight-1ina interpolation; and (3) ratio. for 1931 derived by 
strai~ht-1ine interpolation between the ratios for 1929 and ratios (basad on actual 
hours) for 1933. The 1933 actual hours for each industry 'Were computed from Census 
of JlanufactureSl 1933, "JIan-Hour Statistios for 32.Selected Industries." 



APPENDIX B 

ELECTRIC LIGHT AND POUR AND TELEPBOnS INDUSTRIES 

ILICIRIC LIIHI AND .UWBR 

The scope of this study of the lUectric Light and Power industry 
is the same as that considered by the Bureau of the Census in its 
quinquennial Censvs of ELect,.ical I7Idust,.ies, "Central Electric 
Light and Power Stations." This industry consists principally 
of commercial and municipal utilities which are engaged in the 
generation and distribution of electric current for sale to public 
or private consumers; in the generation of current for sale to 
other light and power establishments for distribution; or in the 
distribution of current generated by plants under other ownership. 
It does not include establishments which are operated by the 
Federal or a State government, electric railways, mines, manu
facturing concerns, hotels, office buildings, etc. unless they 
sell some of their energy, in which case the Census endeavors to 
obtain data for their electrical activities only. 

The Electric Light and Power industry increased in importance 
throughout the period of interest. Between 1917 and 1932 total 
employment more than doubled. In 1929 the number of employees 
approached 300,000; about four-sevenths of these were wage earners. 
In 1919 the horsepower of motors driven by purchased energy in 
manufacturing establishments was only one-third greater than the 
horsepower of motors driven by generated energy; by 1929 the 
ratio had increased to almost 2 to 1. It is significant in this 
connection that the kilowatt capaCity of electric generators in 
central stations more than doubled during the period 1922-32 • 

........... 
The NRP production index is based on the estimated total number 

(without duplicationl of kilowatt-hours of current distributed. 
The necessary data for 1917, 1922, 1927, and 1932 were supplied 
by the quinquennial Cusvs of ELect,.ical I7Idust,.ies, "Central 
Electric Light and Power Stations." The procedure was, first, 
to add the current generated within the industry and that received 
from outside (including imports franCanadal and then to subtract 
frOB this sum transmission, conversion, distribution, and other 

143 



'Igur. 1-1.- SUMMARY INDEXES 'DR THE ELECTRIC LIBHT AND POWER INDUSTRY: 1917 AND 1920-37 
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power losses. The remainder, however, had to be adjusted since 
solie electric-railway power plants, which reported revenue from 
sales of generated current, did not report the corresponding 

number of kilowatt-hours. Current generated by such plants was 
estiaated on the assumption that "their revenue per kilowatt-hour 
was the same as for those stations which reported quantity and 
value statistics. 1 

The series was completed for the period 1920-37 by raising 

estimates made by ELectrical rorLd2 for 1920, 1921. and 1923-26 

and by the Edison Electric Institute3 for the remaining years 
to the level of the adjusted Census totals, with which they were 
in close accord. No satisfactory data were available for 1918 

and 1919." 

If labor-requirement weights had been available, the ind,:x 

for this industry would have been constructed by the combination 
of the series for distribution and another for current generated. 
Since the 2 series are almost identical, however, the NRP index 
may be regarded as equivalent to the composite measure: 5 

Index of - Index of -

Current. Current. Current. Current. Year Year dlst.rlb- gener- dist.rib- gener-
ut.ed at.ed ut.ed at.ed 
INRP) INRP) 

1917 29.8 30.2 1920 41.7 42.5 
1918 D.a. n.a. 1921 39.3 39.9 
1919 D.a. n.a. 1922 45.9 46.5 [COft.] 

t Theee electrlc-rall~ plants either could not segregate tlgures tor lIgbt
and-power departments or did not lIalntaln such separate departments at all. 
The percentages ot total revenue accounted tor b:r thel~ sales were as tollows: 

1817 •••• 10.8 1827 •••• 0.8 
1822 •••• 8.1 1832 •••• .6 

2'lec'rCcai rorld does not describe the lIethod used to obtaln Its series 
tor current distributed to uUlllate consumera but Indicates that It Is based 
on production ot centralstatlons (as reported b:r the U. S. Geological Surve:r). 
tllporte trow Canada (published In Canado Ieor Bool). and Ilec~r'col rorld's 
own estillates of line losses snd current consumed b:r cOllpanles. (Ct. Ilec
'r'cal ror14, Jan. 3. 1831, pp. 2S-8.) 
s.tdlson Electric Instltute data collected. since 1826. represent "84, percent 
ot the private Industry and 25 percent of the lIunlclpal plants or a totsl 
cross-section ot over 80 percent.1 The rellalnlng 10 percent Is estlmated 
trow the quinquennial C"lI.!td and reports of State public-service commissions 
and the 'ederal Power COIIIIIsslon. (Cf. Ell. file Ilec~rOc LigU ond PINer 
Ind .. tr7 C. the Oft., .. d 8~t8a, 1938. Statistical Bull. Ro. 4,. pp. 1. 28.) 
~e attellpt to estlwate current distributed In these :reare through the use 
ot a contlnuoue series ot slgnUlcant operatlDg ratios (revenue per customer. 
revenue per kilowatt-hour. and kilowatt-hours per customer) for Icomposlte l 

(I. e •• lae-electrIC) cspanles In conjunction with slllUar census series 
for all cowpanles ended lD fallure because of the dUterences In trends. 
'The aODual operatlDl ratloe were developed b:r W. W. Band:r In his Io .. daUcll 
of P .. /lUc ItUU7 0tJenaUOM ond COMt.-..cUOft Costs (Baltlllore:Wllllalll8 
and Wilkins Co •• 1929). 
'oo~.o~. & a~ar.s Oft follow'.g ~ge. 
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[Oon.] Index of - Index of -

Current 
Curr~nt Current Current Year distrib- Year 
ilener- distrib- ilener-uted ated uted ated (NRP) (NRP) 

1923 54.2 54.8 1930 99.4 97.4 
1924 57.9 58.4 1931 95.2 94.2 
1925 64.7 65.5 1932 84.2 85.0 
1926 73.5 73.5 1933 86.9 87.3 
1927 82.2 80.0 1934 93.?' 93.8 
1928 89.6 88.9 1935 102.1 102.2 
1929 100.0 100.0· 1936 118.1 116.9 

Em,18,m •• ' •• a M •• -b •• r. 

The essential activities of the Electric Light and Power industry 

comprise not only the generation and distribution of current but 
also the installation ·and extension of power lines, meter in

stallation and meter reading, billing and bill collection, etc. 
Salaried employees, who constituted almost half of the total em-

.ployment in 1929, are engaged in many such activities. 6 As will 
be seen in the discussion of productivity, a crude general measure 
of the output of salaried employees could be constructed for 
only a few years. The NRP distribution series may, however, 
be regarded as indicative of the movement of the output of all 

employees as well as of wage earners; hence 2 NRP employment 
indexes were constructed, one for wage earners and the other 
for all employees. 

Census wage-earner and total-employment figures for 1917, 1922, 

1927, and 1932 were, like production, adj usted for incompleteness 
of coverage. Estimates of total employment were made for 1923-26 

and 1928 by means of EEl statistics7 . ~d for 1929-31 and 1933-37 

5The index tor current generated is based on Census data (adjusted tor in
completeness ot coverage) and on data compiled by U. S. Geological Survey. 
Wage-earner weights tor the generation and distribution series could possibly 
have been appro:r1mated tor 1930 trom occupational statistics available in 
''fteentll Census of tile United Sta.tes: 1930, V, pp. 128-30; No data at 
all were available tor the computation ot total employment welghts, which 
In any case would not be meaningtul. 
6The Census reports tlgures tor both wage earners and salarled employees. 
Although the line ot demarcatlon between them is not clear, the tormer probsblY 
conslst prlnclpally at operatlves and the construction and maintenance force 
while the latter probably include all ottice workers and a considerable 
proportion ot the supervisory and technical employees. 
7The employment data at the Institute, available annually slnce 1923, Include 
both salaried workers and wage earners.' They are based on accldent reports 
trom 477 companles, supplemented by estimates tor all nonreporting companies 
made on the assumpt10n that the accldent experlence at those reporting was 
representative ot the Industry as a whOle. Slnce EEl data refer to commerclal 
establ1shments only, they are not stri ctly comparable wi th Census stat1Stlcs 
which also include municipal plants. The latter, however, employed but 9.7 
and 6.5 percent, respectlvely, ot the totals in 1922 and 1927. 
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by means of the BLS employment index for the Electric Light and 

Power and Manufactured Gas industries combined. 8 The number of 
wage earners in intercensal years was derived by applying to the 

total-employment series the interpoliLted 'ratios of the number of 
wage earners to all employees. The ratio obtained from an EEl 
survey for 1933 9 was assumed to prevail in all years subsequent 

to 1932. No satisfactory basis was found for estimating either 
total or wage-earner employment in the years 1918-21. 

The man-hours series for all employees was constructed from 

the index of total employment and an annual series of average 

actual weekly hours. The hours series was derived from BLS 

statistics for 1932-37, NICB figures for 191~, 1920, 1921, 1923, 

and 1925-31 (adjusted by the average of the ratios of BLS'toNICB 

hours in the years 1932-351, and estimates made by straight-line 

interpolation for all other years for which both the employment 

and production indexes were available. 10 The absence of a sui table 
weekly-hours series precluded the construction of a man-hours 
index for wage earners only. 

'uhcllwllr 

The distribution series was used in the construction of indexes 

of output per wage earner and output per employee. Obviously 

a productivity index based on current distributed is not so ap

propriate for salaried workers as for either wage earners alone 

or all employees. An index of customers served per salaried 

worker, which could be constructed for quinquennial census years 
only, is, perhaps, a more satisfactory general measure for these 

employees. Such an index was combined with the NRP index of 

8 1n 192'1 the ratio or emploJllent In the Electric Light and Po"er Industry to 
that In the Electric Light and po"er and Hanuractured Gas Industries combined 
"as 0.'1'1. If this ratio "as observed In the BLS sampllng procedure, the 
Inde. probsblY spproalmates the lIovelient or employment In the Electric Light 
and Power Industry. There Is no assurance that such Is the case, butltmay 
be ncted that the Departllent or Comllerce utlllzed this Indea In a similar 
fashion to estlmste employment for cOllllllerclal establlshments. (Cr. Bur. For. 
and DOlI. COlI., ,,,UOfIG' Incase ,,, tile U"Hed St"tes: 1929-35, PP. 94, 247.) 
Data for several "ater companies "ere Included In the BLB canvass In the 
earller rears of the period 1929-36. The effect of the Inclusion of the 
amall number of emplorees of such COllpanles Is negllglble. The several changes 
In tbe BLB designation, moreover, did not slgnlry changes In coverage. 
9Clted br lIRA, DiviSIon of Revle", /I"tes lInd Hou.,.s '" A..,"'jc"" IMust.,.,: 
',A Sovrce Note.,.'o' (Work Katerlals No.9), Ill, 1235. The employment data 
are based upon a canvass of 223 companies In June and December, 1933. These 
companies emplored about 68 percent of the total number or salaried and 
waS8 workers. 
IOwICB tlgures, Which represent either averages for but 2 months, January 
and Julr. or reports for onlr 1. are also avallable for 1932-37: BLS hours 
statlstlcs, which shsre the defects or BLS employment data (see ftn. 8). are 
superior to the anCB Bgures. for they are probablY based on a larger sample 
and refer to eacb month In the year. 
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current distributed per wage earner (translated to the base 1932) 

in a harmonic mean with 1932 labor weights; the resulting com
posi te index differs but slightly from the NRP series for current 
distributed per employee: 

Year 
Index of output per employee 

NRP Composite 

1917 73.7 72.3 
1922 81.8 83.5 
1927 94.8 92.4 
1932 100.0 100.0 

Detailed Census production and employment statistics permi t
ted the construction of comparative productivity indexes for 
commercial and municipal establishments. The predominance of 

commercial establishments is reflected in the similarity of the 

trends of their output-per-wage-earner and per-employee ratios 
to those for the entire industry: 11 

1917 1922 1927 1932 

output per wage earner 
Entire industry (NRP) 60.8 70.7 87.3 100.0 
Commercial establishments 63.6 72.8 83.2 100.0 
Municipal establishments 37.7 53.8 91.5 100.0 

Output per employee 
Entire industry (NRP) 73.7 81.8 94.8 100.0 
Commercial establishments 76.8 83.9 90.5 100.0 
MuniCipal establishments 46.2 61.5 100.0 100.0 

Productivity ratios for operating and maintenance workers en
gaged in the generation, transmission, and distribution of elec

tric power were computed by BLS for 9 systems. These ratios, 
which differ not only in absolute level but also in trend, most 
probably reflect differences in size and type of generating unit: 12 

Kilowatt-hours per man-hour 
System 

1917 1922 1927 1929 1931 

A n.a. 127 140 153 n.a. 

B n.a. 389 437 481 n. a. [0 on.] 

llThe series tor commercial and municipal establIshments reter to current 
generated s1nce the necessary stat1st1cs tor d1str1but10n are not ava1lable 
tor i917 and 1922. As was p01nted out 1n the discuss10n ot production. how
ever. the relat1ves tor current generated and d1stributed by the 1ndustry 
as a whole are almost 1dent1cal. so that the ser1es tor the 2 types at es
tabl1shments may be compared w1th the corresponding NRP 1ndexes. 
12Ct • "Labor ProductIv1ty and DIsplacement in the Electric Light and Power 
Industry." Monthly Labo .... Review. August 1932. P. 254. The annual serles 
(apparentlY based on current generated). which are not complete tor all sys
tems, are shown above tor only selected years. 
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[COli.] 
System 

Kilowatt-hours per man-hour 

1917 1922 1927 1929 1931 

C 429 607 620 601 125 
D D.a. D.a. 180 166 144 
E D.a. 175 249 320 329 

r 133 143 195 280 304 
G D.a. D.a. 254 307 281 
H D.a. D.a. 421 506 607 
1 D.a. D.a. 709 722 828 

T .... 1-1.- SUMMARY INDIIII 'DR THI ILBCTRIC LI,Ht AND POWER INDUSTRY, 
AL&. IMPLOYEII: 1117 AND 1110-17 

(IIZI = 100) 

Yea .. Production Emplo,vment Man-hours 
output per _ 

Employee Han-hour 

191'7 29.8 39.9 39.5 '74.'7 '75.4 

1920 41.'7 n.a. n.a. - -
1921 39.3 n.a. n.a. - -
1922 45.9 55.4 54.3 82.9 84.5 
1923 54.2 54.'7 53.3 99.1 101.'7 
1924 5'7.9 62.2 60.'7 93.1 95.4 

1925 84.'7 '70.0 68.3 92.4 94.'7 
1926 '73.5 77.7 74.2 94.6 99.1 
192'7 82.2 85.5 83.3 96.1 98.7 
1928 89.8 90.2 89.7 99.3 99.9 
1929 100.0 100.0 100.0 100.0 100.0 

1930 99.4 103.0 103.6 96.5 95.9 
1931 95.2 95.6 96.5 99.6 98.7 
1932 84.2 83.0 78.9 101.4 106.7 
1933 88.9 78.8 '71.6 110.3 121.4 

1934 93.'7 83.8 89.8 111.8 134.2 
1935 102.1 84.8 71.4 120.4 143.0 
1936 118.1 90.5 77.9 130.5 151.8 
1937 130.2 95.8 82.3 138.2 158.2 
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T •• I. 1-2.- SUMMARY INDIXII 'ORTHI ILICTRIC LIBHT AND POWER I NDUITRY , 
VAil IAIINIR.: 1817 AND 1920-17 

, (1929 = 100) 

Year Production Emplo)'lllent. OUtput per wage earner 

1917 29.8 45.9 84.9 

1920 41.7 D.a. -
1921 39.3 D.a. -
1922 45.9 60.9 75.4 
1923 54.2 59.4 91.2 
1924 57.9 66.7 86.8 

1925 64.7 74.1 87.3 
1926 73.5 81.4 90.3 
1927 82.2 88.3 93.1 
1928 89.6 91.6 97.8 
1929 100.0 100.0 100.0 

1930 99.4 101.2 S8.2 
1931 95.2 92.5 102.9 
1932 84.2 78.9 106.7 
1933 86.S 78.2 111.1 

1934 93.7 83.2 112.6 
1935 102.1 84.2 121.3 
1936 118.1 89.8 131.5 
1937 130.2 94.9 137.2 
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Table B-3.- CURRENT DISTRIBUTID 1'0 ULTD4ATE COJlSUIoIERS BY THE ELJ;X:TRIC 
LIGHT AND POW'ER INDUSTRY, 1917 1'01937 

(Millions of kilowatt-hours) 

a Edison 
Eleotrica1 Year Census Electric N.R.P.d 

Instituteb Worldc 

1917 24,135 noa. n.a. 24,135 
1918 n.a. n.a. n.a. n.a. 
1919 n.a. n.a. D.a. n.a. 
1920 D.a. n.a.. 32,530 33,734 
1921 n.a. n.a. 30,700 31,836 
1922 57,130 D.a. 35,822 37,130 

1923 n.a. n.a. 42,220 43,867 
1924 n.a. n.a. 45,000 46,845 
1925 n.a. n.a. 50,221 52,381 
1926 n.a. 58,642 56,964 59,527 
1927 66,581 63,710 63,612 66,581 

1928 n.a. 69,552 68,695 72,543 
1929 D.a~ 77,774 77,062 80,963 
1930 n.a. 77,396 n.a. 80,492 
1931 n.a. 74,238 n.a. 77,059 
1932 68,192 65,829 :Il.a. 68,192 

1933 n.a. 67,888 n.a. 70,332 
1934 D.a. 73,235 D.a. 75,871 
1935 D.a. 79,764 D.a. 82,636 
1936 n.a. 92,321 n.a. 95,645 
1937 n.a. 101,769 n.a. 105,433 

a Tha baaic statistics for the distribution figure for 1917 were derived 
from Census of Electrical Industries: 1917 (U. S. Dept. Com., Bur. 
Cen.), "Central Electric Light and Power Stations," p. 82, those for 
1922, 1927, and 1932, from ibid.: 1932, pp. 15, 21. The amount of cur
rant d1atributed waa computed by deducting frClll the total current avail
able tor distribution (i.e., the sum ot the amount generated and the 
amount purchased tram outside the indust~J the latter was assumed to 
bear the same proportion to the sum. in 1917 as in 1922) the amounts lost 
in tranamisa1on, distribution, conversion, etc. and then adjusting this 
difference to include the kilowatt-hours sold by sCllle electric-railway 
powar plants which reported only value ot sales (the unit value was as
eumed to be the same aa tor the remainder ot the indust~). 

bstatiatica tram The Elactric Light and Power IndustrY in the United 
Statea; 1931 (Ediaon Electric Institute, stat. Bull. No.5), pp. 2, 3. 

°Figurea tram Electrical World, Vol. 97, No.1 (Jan. 3~ 1931), pp. 28-9. 

AFor 1917, 1922, 1927, and 1932, Census tigures, col. (1), for 1920-21 
and 1923-26, estu-toa extrapolated and interpolated by meana of the 
Electrical World aerles; and for 1928-31 and 1933-37, estimatos inter
polated and extrapolated by means ot the Edison Electrical Instltute 
,erlea. 
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Table B-4.- NUI.IBER OF WAGE EARNERS AND ALL DlPLOYEES AND AVERAGE WEEKLY HOURS 
. IN THE ELECTRIC' LIGHT AND POWER INDUSTRY: 1917 TO 1937 

Total employment Estimated number ot A .... rage 

Number ot 
weekly 

B.L.S. hours 
Year wage indexb Edison Wage All em- worked 

earnersB. Censusa Eleotrio (1932- Institute' 
earnersd p10yeese (all em-

100) ployees)t 

(1) (2) (3) (4) (5) (6) (7) 

1917 70.135 105.541 n.A. n.a. 78.500 118.100 46.3 
1918 n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
1919 n.a. n.a. n.A. n.a. n.a.. n.a. n.a. 
1920· n.a. n.a. n.a. n.a. n.a. n.a. 44.6 
1921 n.a. n.a. n."'. n.a. n.a. n.a. 46.0 
1922 95.650 150.762 n.l\. D..a. 104.100 164.100 45.8 

1923 1ha. n.a. n.a. 176.000 101.500 162.100 45.5 
1924 !l ••• n.a. n.a. 200.000 114.000 184.200 45.6 
1925 n.a. n.a. D..a. 225.000 126.600 207.200 45.6 
1926 n.a. n.a. n.a. 250.000 139.100 230.300 ·44.6 
1927 149.605 251.020 n.a. 275.000 151.000 253.300 45.5 

1928 n.a. n.a. n.a. 290.000 156.600 267.100 46.4 
1929 n.a. n.a. 120.5 285.000 170.900 296.200 46.7 
1930 D..a. n.a. 124.1 285.000 173.000 305.000 47.0 
1931 !l.a. n.a. 115.2 265.000 158.000 283.,200 47.1 
1932 134.120 244.573 100.0 236.000 134.800 245.800 44.4 

1933 nea. n.a. 94.9 216.000 133.700 233.300 42.4 
1934 n.a. n.a. 101.0 226.000 142.300 248.300 38.9 
1935 n.a. n.a. 102.2 237.000 144.000. 251.200 39.3 
1936 n.a. n.a. 109.0 D..a. 153.500 267.900 40.2 
1937 nea. nea. 11502 nea. 162,300 283.200 40.2 

aFor 1917. 1922 and 1927. Census ot Eleotrical Industrie .. 1927 (U. S. Dept. Com.. 
Bur. Cen.). ·Central Eleotrio Li&ht and Power Stations." pp. ;!4-5, tor 1932. ibid.1 

, . 1932. pp. 15. 63. 

bInoludes salaried worker. and wage earners in both the Electrio Light and Power 
and Manutaotured Gea industries. 

°The Electrio Light and Power Industry in 1935 (Edison Eleotrio Institute, Stat. 
Bull. No.3), p. 10. E.E.I. statistios reter to oammeroial establishments only 
and are not striotly oomparable with Census fi&ures, whioh inolude munioipal 
plants. The latter employed only 9.7 and 6.5 peroent, respeotively. or the totals 
in 1922 and 1927. 

dEstimated by multiplioation of the number of al~ employees, shewn in 001. (6), by 
a series of ratios obtained as tollcms, for 1917, 1922, 1927, and 1932, by divi
sion or 001. (1) by 001. (2); tor the intervening years, by straight-line interpo
lation/ and tor 1933-37, by means of statistios oolleoted in an E.E.I. survey tor 
1933 (oited by N.R.A. Division of Review, Wages and Hours in American Industry, 
Work Materials No.9. Vol. III, Mar. 1936, p. 1235). 

eFigures tor 1917. 1922, 1927. and 1932 are Census statisti~s in col. (1) adjusted 
on value basis tor inoompleteness ot coverage (see Table B-3, tn. a). The series 
was oompleted by means ot E.E.I. s~atistios tor 1923-28 and the B.L.S. index tor 
1929-37. 

tN.I.C.B. figures tor 1920-21, 1923. and 1925-31 and estimates made by straight
line interpolation tor 1917 (between July 1914 and June 1920), 1922, and 1924 were 
adjusted to the level ot the B.L.S. series for Eleotrio Light and Power and Manu
taotured Gas for 1932-37 by means ot the average relationship in 19S2-35. The 
N.I.C.B. figures refer to but ~ or 2 months in each year. 'The B.L.S. hours tor 
1932-36 were furnished in an unpublished report which antedates the version that 
supplied the figures for manufaoturing industries for the same years; the average 
tor 1937 was oomputed trom 12 monthly fi&Ures published in the Monthly Labor 
Revi9W. 
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TELEPHONES 

This study is restricted to the Bell System, which constitutes 
the major part of the Telephones industry canvassed quinquennially 
by the Bureau of the Census. The production and employment indexes 
for this System were not used for completing relatives for the 
entire Census industry since there were significant differences 

in cODDllon years. The employment figures for the Bell System, 
furthermore, could more readily be converted to the desired annual 
averages, and an additional employment index, for operators only, 
could be constructed for the Bell System but not for the entire 
industry. 

The Bell System accounted for the following percentages of the 
total number of employees, originating calls, and total operating 
revenue in the census years 1922, 1927, and 1932:1 

Percent of total 
Item 

1922 1927 1932 

Employees 77.8 82.3 84.2 
Originating calls 67.2 74.9 83.4 
Operating revenue 83.1 87.9 90.4 

P ........ . 

The NRP production index for the Bell System, which extends from 

1919 to 1937, is based upon weighted aggregates of the average 
monthly number of originating (i. e., completed and uncompleted) 
exchange and toll calls. 2 Theweights represent relative revenue 
per exchange and toll call in 1929 (approximately, exchan~e, 1; 
toll, 12). Whether or not these weights accurately reflect rel
ative unit labor requirements cannot be determined, but the 
labor time expended per toll call is doubtless greater than the 
expenditure per exchange call. 

The statistics for the number of calls were transcribed for 
192?-37 from annual reports made by the individual Bell telephone 

ine tlgures on which the tabulation Is based were derived from Census Of 
.&"ct .. ico& Indust .. ies, ITelephones [and Telegraphs]. I All the emploYDIent 
statistics except those for the Bell system tor 1927 and 1932 refer to June 30; 
the Bell System figures tor these yesrs are annual averages. 
21Both the BeU System and ·the larger non-Bell systems ordinarily make actual 
counts ot their calls at least as otten as one day In each month, and their 
estimates, therefore, may be considered as fairly close approximations to 
&CCurac7. • • • • 
ICalls originating and terminating within central otflces ot a local srea 
are counted as exchange calls, and those which lnvolve any Interchange ot 
business between separate companies or between different 10cal1tles, and 
whlchare therefore SUbJect to toll charges, are· counted as 10ng-I11stance or 
tOll calls. I (Cens"" of • &ect ... co &.Ind"" t .. ies: 1927, ITelephones, I P. 24.) 
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companies to the Interstate Commerce Commission luntil 1933) 

and the Federa! Communications Commission 1 193~-3'1). Comparable 
figures for 1921-26 were obtained from a BLS study published in 
Konthly Labor Rellielll. 3 Estimates for 1919 and 1920 wex:e ex
trapolated by means of figures for connecting 1 i. e., completed) 
calls available in Annual Reports of the American Telephone and 

Telegraph Company, which is also the source of the revenue sta
tistics necessary for the computation of the weights. 

Relatives of exchange and toll calls show little resemblance. 
Both series rise before 1929, but the slope of the latter is 
steeper; both decline from 1929 to 1933 and then rise, the former 
to a new peak by 193'1 while the latter remains far below the 
level of 1929: 

Index for -

Year All calls Exchange Toll 
INRP) calls calls 

1919 45.9 49.5 38.9 
1920 48.4 53.3 38.8 
1921 51.7 56.4 42.5 
1922 57.3 61.8 48.3 
1923 63.5 68.9 53.0 

1924 68.0 73.2 57.9 
1925 74.5 78.2 67.1 
1926 81.1 83.8 75.7 
1927 86.2 87.5 83.5 
1928 92.5 92.9 91.7 

1929 100.0 100.0 100.0 
1930 97.4 100.9 90.5 
1931 94.0 99.3 83.8 
1932 85.0 93.3 68.7 
1933 77.9 86.1 61.8 

1934 80.0 88.2 63.7 
1935 83.3 92.1 66.0 
1936 90.5 98.9 74.0 
1937 95.1 105.1 75.3 

The index for the Bell System differs considerably from an 
index of originating exchange -and toll calls for all lines and 
systems computed from statistics presented in the quinquennial 

Census of ElectricaL Industries 11922;100):4 . 
3.Tbe Dial Telepbone and Unempl07lllent,. NontA'r Lobo .. Rev'.",. February 1932. 
PP. 235-.7. " 
4Th• weight applied to relatives tor each type ot call represents the average 
revenue derl veel trom the same type In 1922. 1927. and 1932. The Index tor 
tbe Bell System with such weights Is almost Identlcal with the NRP Index 
converted to the base 1922. 
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Index of production for -
Year 

All lines and Bell System 
systems 

1922 100.0 100.0 
1927 137.4 150.6 
1932 132.2 148.4 

The NRP index is not only a measure of the ultimate production 

of all the employees of the Bell System but also a measure of 
the specific output of one functional group, operators. A more 
satisfactory index .forall employees, based on the specific output 
of other important functional classes (e. g., the construction and 
maintenance force, supervisors and technicians, and clerical and 
office staff) in addition to operators, could not be constructed. 5 

I_pl'r-'.' ••• M •• ·k •••• 

Since the NRP production index measures the output of both all 
employees and operators only, 2 indexes of employment were con
structed fOf the Bell System for the years 1919-37; one of these 
refers to all employees and the other to operators (experienced 
and in training). 

Figures for all employees were obtained for December 31 of each 
year from AnnuaL Reports of the American Telephone and Te Letraph 

Company. 8 These were converted to annual averages by multi
plication by ratios of annual averages to December figures; the 

ratios were computed for 1929-37 from BLS monthly re~atives for 
Telephones and Telegraphs 7 and for 1919-28 from statistics for 

individual Bell companies reporting to ICC. 8 The a:'djustment 

" [Continvetl] 
Exchange and toll calls tor all l1nes and systems, reported In combInatIon 
for 1932, were separated on the basIs ot the proportIons for the Bell System 
In thIs year. 
5Flgures tor valueot plant, mIles ot wIre. and number of telephones, avaIl
able In JftnfIGl Re~orts. are, at best, crude IndIcators ot the work performed by 
construction and maIntenance employees. SInce these tlgures represent "stock", 
not gross addItIons for replacement and new Investment, the net dIfferences 
between successIve year-end tlgures are sometimes nega tl ve. DurIng the 
perIod of expansIon (1919-29), however, the Bell Index of toll calls bears 
a strIkIng resemblance to Indexes ot value ot total plant and miles of wIre; 
the Bell Index ot exchange calls resembles the serIes for the number of 
telephones. Only the relatIonshIp between exchange calls and telephones 
persIsts after 1929. 
8The scope of the reported employment tlgures was changed slIghtly In 1938. 
An ad3ustment for comparabIlIty of the fIgures tor 1938 and 1937 w1th.those 
tor earl1er years. however. could be made on the assumpt10n that the 1935 
relatlonshlp between the revlsed and unrev1Sed tlgures prevailed thereatter. 
(A slmilar ad3ustment wasnot requlred tor prodUCtIon slnce the NRP stat1Stlcs 
tor these yesrs were not obtaIned trom the JnnfIGl le~orts.) 
7Use of the BLS tlgures, whlch are publ1shed In KontTil, Labor IS1Ihlll, Is 
3ustltled by the fact that the Telephones Industry accounts tor over four
fUths ot the employment tor Telephones and Telegraphs combIned. 
100tnote B a~~ears Oft foll~ftg ~ge. 
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of the annual averages to the levels of Census figures for the 
Bell System for 1922,8 1927, and 1932 yielded the final employ
ment series. 

The series for operators was obtained fer 1921-30 from the same 
BLS study which provided the production statistics for 1921-26. 

It was extended back to 1919 and forward to 1937 by means of 
estimates obtained by the multiplication of the annual averages 
for all employees by the percentages comprised by operators as 
determined from ICC and FCC statistics. 1o 

The indexes for all employees and for operators only show the 
same general movement throughout the whole period. The former, 

however, rises more rapidly before 1929 and declines bya smaller 
percentage thereafter. The difference between them is reflected 
in the changing composition of employment. Between 1919 and 1937 

the percentage of operators declined from S6 to 44, while the 
percentages for salaried employees and for construction and main
tenance workers rose from 18 to 24 and from 17 to 22, respectively: 

Percentage distribution of employees 11 

Salaried 
Officials employees Construc-

and (clerical Oper- tion and All 
Year super- and office ators maintenance others 

vising staff, force 
foremen engineers, 

etc.) 

1919 2.3 17.8 56.2 17.4 6.2 
1920 2.3 16.9 58.4 16.6 5.9 
1921 2.5 17.6 57.1 16.7 6.1 
1922 2.4 17.7 55.0 19.0 5.9 
1923 2.2 17.7 54.4 19.8 5.9 

[00..;] 

8The 2 series ot ratios were linked In 1828. The ICC statistics. reported 
tor the end of June and mid-December (the tlgure for December 1828 refers 
to the end of the aonth). refer to the entire Bell System In 1827-29 and to 
practically the entire System In earlier years. The average for each year 
was coaputed In the same manner as the average for 1822 (see ftn. 9). 
8The reported Census Ugure for 1922 refers to June 30. A better approxl
aatlon to the annual average was obtained by the use of Bell t1gures for 
Deceaber 81. 1921 and Deceaber 81. 1922 published In the A'17l1Ml' Re1'orts. 
By means of straight-line Interpolation (each of the 3 figures was assumed 
to be typlcalof the whole aonth). estlmates were made for the other 10 months 
of 1922: the average for the year was obtained from these 12 monthly t1gures. 
lOne estimates for 1931-37 were linked to the BLS Ugures on the assumption 
that the average relation between the 2 series In 1928-30 prevailed In sub
sequent years. 
The percentage of total employment accounted for by operators In each year 
except 11133 was computed froa tlgures for June and December (see nn. 8). 
The percentage for 1933 refers to December only. 
1ootnote 11 01'1'80r8 01l lo"~n, 1'0'8. 
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[con.] Percentage distribution of employees 11 

Salaried 
Officials empioyees Construc-

Year 
and (clerical Oper- tion and All 

super- and. office ators maintenance others 
vising staff, force 
foremen engineers, 

etc.) 

1924 2.2 18.8 53.0 20.2 5.8 
1925 2.3 19.1 53.3 19.5 5.8 
1926 2.5 19.5 53.3 18.9 5.8 
1927 2.7 20.·7 51.7 19.0 5.9 
1928 3.0 21.6 49.8. 19.7 5.9 

1929 3.3 22.4 47.5 20.9 5.9 
1930 3.7 23.5 46.9 19.8 6.1 
1931 4.0 24.5 45.8 19.5 6.2 
1932 4.2 25.0 44.4 19.9 6.5 
1933 4.2 25.6 43.5 20.3 6.5 

1934 4.3 26.0 43.1 20.3 6.4 
1935 4.4 25.5 43.0 20.6 6.5 
1936 4.3 25.0 43.7 20.9 6.1 
1937 4.2 24.4 44.1 21.5 5.9 

Even within the class of operators, there has been a significan1 
changein composi t ion. Experienced operators, who had beenabou' 

twice as numerous a.s operators in training in 1919, were abou' 
6 times as numerous by 1937:12 

llThe dls~rlbutlon Is based on averages for June and December (December on1;)1 
In 1933) of figures for the following groups of employees transcribed from 
reports of Individual Bell companies to ICC and FCC: 

1. General offIcers and assistants 
2. Operation officials and assistants 
3. Attorneys and right-of-way agents 
4. Engineers 
6. Draftsmen. surveyors. and student engineers 
6. Accountants 
7. Clerical employees 
6. Local managers 
9. Commercial agents 

10. Exper1enced sw1tchboard operators 
11. Operators 1n training 
12. Service inspectors 
13. SUpervising foremen 
14. Central-off1ce 1nstallat1on and maintenance men 
16. LIne and station construction. Installation. and maintenance men 
16. Cable and conduit construction and maintenance men 
17. All other employees (chauffeurs, carpenters, painters, 3anltors. 

porters, cooks. waitresses. doctors. nurses, etc.) 
10fficials and supervising foremen l Includes Items 1. 2. 8. and 13: Isalarled 
employeesl Includes I terns 3-7. 9. and 12: loperators I Includes Items 10 
and 11: and Iconstructlon and maintenance force I Includes Items 14-16. 
12The percentage of operators In training tends to be high during a per-1M 
of expansion such as 1919-29: It tends to decl1ne during periods of depression 
largely because of the accumulation of a reserve of experienced operators 
(In part a consequence ot the trend toward dlal1zatIon. dIscussed later). 
the dIminished demand for new operators In traIning. and the decrease In 
number ot voluntary separatIons of experIenced operators from the pay roll. 
An addl tlonal tactor tending to depress the proportion ot operators In traIn
Ing from 1933 to 1936 was the NRA agreement to 11ml t their number to 6 percent 
ot all operators. 
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Percentage distribution of 

Year operators 

Experienced In t.raining 

1919 69.9 31.2 
1920 62.9 37.1 
1921 75.4 24.6 
1922 76.9 23.2 
1923 70.9 29.2 

1924 75.5 24.5 
1925 76.1 23.9 
1926 76.7 23.3 
1927 BO.3 19.7 
1929 81.4 18.6 

1929 79.1 20.9 
1930 99.7 11.3 
1931 97.5 2.5 
1932 99.2 0.8 
1933 97.9 2.1 

1934 95.9 4.2 
1935 95.3 4.7 
1936 88.9 11.1 
1937 85.9 14.1 

The index for the average number of employees in the Bell System 
compares as follows with an index for the nwnbel' employed on 
June 30 in the entire Census industry (1922~100):13 

Year 

1922 
1927 
1932 

Index of employment. for -

All lines and 
systems 

100.0 
120.3 
107.1 

Bell System 

100.0 
129.3 
117.6 

Statistics were not available for the construction of indexes 
of man-hours for the period 1919-37. BLS averages of actual 
weekly hours for Telephones and Telegraphs for 1932-37. 14 however, 
permi tted the construction of a man-hours series for all employees 
for the same years (1932=100): 

13see ttn. ,. 

Year 

1932 
1933 
1934 

Index of man-hours 

100.0 
83.8 
85.0 [con .] 

I'The BLS tlgures tor 1932-38 were obtained trom an unpublished report; the 
monthly figures tor 1987 were publ1sheClln KOfl,lIl, J,obor 8611\8111. (See ttn. '1.) 
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[Con.] 

P,.d .. tlYlt, 

Year 

1935 
1936 
1937 

Index of man-hours 

84.1 
88.0 
94.0 

The indexes of output per employee and output per employee

man-hour both increase during the 6-year period for which the 
latter could be computed: 

Index of output per -
Year 

Employee Employee-
man-hour 

1932 100.0 100.0 
1933 102.2 109.3 
1934 105.5 110.7 
1935 111.9 116.5 
1936 117.8 121.0 
1937 115.9 119.0 

As may be seen from the summary tables, the indexes of pro
ductivity for all employees and operators show a considerable 
rise throughout the period; the average rate of increase is much 
greater for operators because of the progress of dialization. 
In 19.20 practically all telephones owned by the Bell System were 

manual; by 1937, however, almost half of them had been dialized: 

Percentage distribution 

Year of Bell telephones 15 

Manual Dial 

1920 98.1 1.9 
1921 97.3 2.7 
1922 96.4 3.6 
1923 94.5 5.5 
1924 91.4 8.6 

1925 87.6 12.4 
1926 84.6 15.4 
1927 81.4 18.6 
1928 78.3 21.7 

1929 74.0 26.0 
1930 68.3 31.7 
1931 62.8 37.2 
1932 57.5 42.5 

1935 52.0 48.0 

100 tno te 15 appears on following page. 
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Indexes of output per employee were. computed for the Bell System 
and the Census industry from the production and employment rel
atives shown earlier. If the relatives of the Census employment 
figures for June 30 are representative of the entire year, it 
appears that the NRP productivity measure for the Bell System 
is typical of all lines and systems (1922=100): 

Year 
Index of output per employee for -

All lines and Bell System 
systems 

1922 100.0 100.0 
1927 114.2 116.5 
1932 123.4 126.2 

I •••• 1.1 •• IUMKARY INDIIIS rOR IHI IILIPHONII INDUSIRY (IILL SYSIEM), 
ALL IMPLOYIIS: lSII-17· 

(IB2S K 100) 

Year Product.lon Bmplo)'lllent. OUt.put. per employee 

1919 45.9 57.3 BO.1 
1920 4B.4 64.6 74.9 
1921 51.7 63.3 B1.7 
1922 57.3 67.0 B5.5 
1923 63.5 74.3 B5.5 

1924 6B.0 79.1 B6.0 
1925 74.5 B1.2 91.7 
1926 Bl.1 B4.2 96.3 
1927 B6.2 B6.6 99.5 
1928 92.5 91.6 101.0 

1929 100.0 100.0 100.0 
1930 97.4 97.0 100.4 
1931 94.0 B6.0 109.3 
1932 B5.0 7B.B 107.9 
1933 77.9 70.6 110.3 

1934 BO.O 70.3 113.B 
1935 83. S 69.0 120.7 
1936 90.5 71.2 127.1 
1937 95.1 76.0 125.1 

15The percentages were computed tor 1921 trom BeU 3,ste. 1'echnicCll J'OtwMl, 
January 1931, p. 19: tor 1922 trom Jionthl, J.Clbor Retl'e"" February 1932, p. 237: 
tor 1935 trOll 1'he 1'e le1lhone 'n " •• ,.'CCI (AmerIcan Telephone and Telegraph Co., 
lntorlllltion Dept •• 1936). p. 44: and tor rema1n1ng years trom the An_l 
'.1IMb. 
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T •••• 1-1.- SUMMARY INDEXES .OR THE TELEPHONES INDUSTRY (IELL SYSTEM), 
OPERATORS: ISIS-17 

,( I92S • 100) 

Year Production Number of operators Output per operator 

1919 45.9 65.3 70.3 
1920 48.4 76.6 63.2 
1921 51.7- 73.3 70.5 
1922 57.3 78.0 73.5 
1923 63.5 85.6 74.2 

1924 68.0 86.5 78.6 
1925 74.5 92.1 80.9 
1926 81.1 93.2 87.0 
1927 86.2 93.0 92.7 
1928 92.5 94.8 97.6 

1929 100.0 100.0 100.0 
1930 97.4 89.1 109.3 
1931 94.0 80.5 116.8 
1932 85.0 71.7 118.5 
1933 77.9 62.8 124.0 

1934 80.0 61.9 129.2 

1935 83.3 60.7 137.2 

1936 90.5 63.7 142.1 

1937 95.1 68.5 138.8 
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1919 
1920 
1921 
1922 
1921 

1926 
1925 
1926 
1921 
1928 

TELEPHONES 

table B-1.- £VI!RAGII "'Tl!LY IlUllBER OF ORIGIIlATIRG cau.s IR fHB 
BELL !ELJlPHl)IIB SYSTElh 1919 TO 19S'" 

(!houaaad. ) 

IIIroIw1ge fall y .... _bulge 

1,011,688 118,&01 1929 2,165,801 
1,154,019 118,442 19SO 2,185,812 
1,220,672 1I9,9ta 1931 2,1&0,077 
1,839.085 .s,361 1932 2,020,676 
1.493,119 - 69,169 1933 1,86.,690 

1,686,430 64,365 19M 1,911,218 
1,894,319 6S,~ 1936 l,994,.s8 
1,816,_ 71,121 1936 2.141.404: 
1,896.002 78,.16 1931 2,277,025 
2,012,911 86,135 

Weiptb 1.0 

163 

fall 

93,893 
84.944 
18,701 
6.,503 
57,999 

69,843 
61,97. 
69,.98 
70,747 

11.8 

·Fi~. tar 1927-37 ....... t ........ arib.d "'- report. at incliTidual e~ •• at tho Bell System to 
the lDterotate _rae ~ .. lOD (until 1935) _ the _ral Ca_aotioao C~.eial1 
('19M-17). Caepanble .tatlotioa tar 1921-26 _re obtained trca !Iol1thly Labar 1Iev1_, Feb. 
1931. p. Z,f,I. the figures tor 1919-20 were extrapolated by III8&Il8 ot atatistici tor the avera,. 
daU'T _or at _eating uebulg. _ tall oallo published 111 mn .... l Report. at tho Amari ..... 
TelephoDe ad Telegraph CC!I!fI!DY. 

bllolothe ... 1 ... per eltClwlge 0011 _ per tall call 111 1929, •• aCDp""ed tram mn .... l Report ot 
tho _riOOJ1 T.l.pha ... and Tel.graph Campanl' tor 1929. 

Year 

1919 
1920 
1921 
1922 
1921 

1926 
1925 
1928 
1927 
1928 

fabl. 11-8.- AVBRAGI! IlUllBER OF EMPLOYEES AlID OPERATORS IR TIlE 
BELL TELBPBOIIB SYSTEI" 1919 TO 1931 

All employe •• • Operatorab Year £11 emplay •••• 

204,197 105,650 1929 356,850 
2SO,665 123.1S"1 19SO M6,OM 
225,875 118,.70 1931 S06,746 
218,972 126,080 1932 281,350 
264,962 138,~ 1935 251,798 

282,350 139,891 19M 250,822 
289,892 Ita ,856 1935 2.6,090 
100,568 150,15:1 1936 25.,238 
308,866 1&0,101 1937 271,287 
326,996 163,260 

Operatorsb 

161,669 
143,979 
130,191 
115,891 
101,478 

100,131 
98,150 

103,003 
110,815 

-'!tie t1~. tar all -.playee. are azmual average. derived. trom. atatlBticl tor Dec. 31 published 
111 .&mwal Reporte ot the .America Telephone aDd. Telegraph Companv. (The data tor Dec. 1936 and 
19S., .. re t1rat renclere4 oaaaparable with those tor earlier yearB by II8&J1B ot .. minor adjustment 
bued OD intoratiaa. trca the B_ Bouroe.) 'lhe Deoember t1gurea tor 1929-S7 were converted to 
annual "_~B by -..ltlpU_tlOD by ratios ot B.L.S. ADDul avenlees to December relatives for 
telephone. and. 'elegraphs J the emplO)'DlllDt eeries was then extended. back to 1919 by means ot 
... t.loa 0CIIIpUtecl tro. latentate ea..el"Oe eo.u.sslon statistics tor indl ... 1dual companie. 
_rial", ...... tially tho _ire Sell Sy.tem. (!h. I,C.C. empla"..m: data, which refer to June 
aDd Deaeab8l" ot eaah ,ear, wzoe OODverted. to ADDu1 a,"r~es atter estimates had. been made for 
the ath.r 10 _tho at eaab y ..... at tho period 1919-29 by ....... at .traipt-lin. interpolation.) 
!h. n ... l •• ri ••• hOlll1 111 the tabl .... obtained by the adjllll1:ment at tho &I1J1ual ..... rage. to tho 
1 ... 10 at C ....... n~. tor the Sell 8ye_ tar 1922, 1927, and 1932. Almual averag •• for 1927 
aDd. 1932 IID4 .. tiP"' tor June 10, 1922 were reported. in Census at Electrical Industries. 
·'elephone. [and Telegrapha] II (U. S. Dept. Com., Bur. Cen.), before the adjustment was made to 
c.._ lAml. ioha 1922 c-au8 tit::UN tor "une .... ""'raged with elltimates tor the other months 
at the year abtabed by otraipt-line interpaletian b.tween tho C ....... ngure and the Sell 
n~. tar Dee. 1921 _ De •• 1922. 

b'flle .. 11. •• tor operator • ... obtained tor 1921-30 tI"OIII Monthly t..bor Review, Feb. 1932, p. 243, 
and nteru\ed baall: to 1911 and tareard to 1937 by ..... at e.t1.te. d.r1 .... d by multiplicat1al1 at 
U. aerY. tor all 811Ploye •• by ratio. at operator. to all 8111ployee.. '!he •• ratio. were 
eoaputed t.... detal1ed emplO)'111811t st.t1st1eo tar tho Sell _pan1 •• tran.eribBd tram r.port. to 
the lDterotat. C_ree _.01011 (UI1t1l 1933) _ Federal CCIIIIIIIIII1icat10a0 CflIIIII1 •• 1011 (1934-37). 
!he pe..-age tar oaah ye ... but 1931 il an ..... rage tor J""" _ De.-erl tho p.ro_.ge tar 
1935 retara to Dec_ only. !he 1921 reletiOlUlhip _en tho _thly Labar 1Iev1_ and 
eoaputed •• rie ........ cI 111 the extrapelotiOJ1 book to 1919, _ the .verage tor 1928-30 in tho 
utrapalet1an tarear<! to 1937. 
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