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THE WPA NATTONAL RESEARCH PROJECT
ON REEMPLOYMENT OPPORTUNITIES AND RECENT CHANGES
IK INDUSTRIAL TECHNIQUES

Under the suthority grantsd by the. President in the Execu-
tive Order which created the Works Progress Administration,
Administrator Farry L. Hopkins autherized the establishment
¢f a regsarch program for the purpose of collecting and ana-
lyeing data besaring onproblems of employment, unemployment,
and relief. Accordingly, the Nationsl Research Program was
established {nOctobsr 1936 under the supervision of Corringion
G4il, Assistant Administrator of the WPA, who appointed the
directors of the individual studies or projlects.

The Preject onReemployment Opportunicies and Recent Changes
in Industrial Techniques was organized in December 1938 Lo
loguire, with the cooperation of iadustry, lsbor, and govarn-
mental and private ageacles, inte the eitent of recent changes
in induostrial techniques and to evaluatse thselfects of these
changes on the ¥olume of employment and unemployment. JDaewid
Veintroud and Irving Faplan, members of the resesrch staff
of the Division of Research, Statfatics, and Finance, were gp-
pofnted, respectively, Director and Associlate Director of the
Project, The task ast for Lhem was to &s3emble and organize
the existing data which bear on the problem and to augzent
these data by field surveys and agalyses,

To this end, many governmental agencies which arsthe col-
lecicrs &nd repoaitoriss of pertinent informaticon were in-
vited to copperate, The cooperating agenciss of the Uniled
8tates Government include tha Department of Agriculturse, the
Bureau of Mines of the Department of the Interior, the Bureau
of Labor Statiatica oI the Department ¢of Labor, the Rallrspad
Retirement Board, the Social Sscurity Board, the Bureau of
Internal Revenue of the Department of the Treasury, the De-
partment of Commerce, the Federal Trade Commission, and ths
Tarif? Commission.

The following private sgencles Joined with the National
Ressarch Project in conductiag specizl atudies: the Indus-
trial Ressarch Department of the University of Pennsylvania,
the Nstional Bureau of Ecomomie Research, Inc., the Bmploy-
ment Stabilliration Research Institute of the University of
Hinnesota, and the Agriculsural Economica Departments in the
Agricultural Experiment Stationg of Californias, Iilinols,
Towa, and New York,
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Bir:

The report Nechanization in the Brick Jndusiry,
transmitted herewith, describes the changes in produc-—
tion techrniques that the industry haos experienced in
the past 50 ysars. The changes of the last 20 years
are analyzed in some detail.

Although the improvements in machines and in
manufacturing techniguea were limited largely to
refinements in design and to the addition of rela-
tively inexpensive aquxiliary equipment, the cumulative
affact of these minor changes on the amount of labor
required per unit of product was censiderable. In
addition; the industry has bsnefited from the general
technological progress since {6920 which resulted
in the use of more wear-resistant metals and kall
and yoller bearings in brick-making machinery, in
widespread elecirification, and in the mechanization
of clay-pit opsrations.

Trom the standpoint of the industry's capital
outlaye, it is notable that during the early and
middle 1%20's equipment purchases were made in the
expectation of stable or increased demand cnd were
concentrated on major production units. After the
poak of production was passed in 41925, and particu-
larly after 41929, the emphasis g¢gradually shifted from
increasing output to reducing production costs or to
improving quality. 1In recent years the objective
has besen to uccomplish these results withcout major
capital investments, and the industry's equipment
purchases have therefore centered mcinly on devices
that required small capital outloyse relative {0 the
sconcmies which they made possible.

Much of the economy in labor utilization could
rnot, however, be realized during the past 10 years
because of the extremely low level of capacity at



which the industry has been operating; in fact, the
output per man-hour was actually lowsr in 4935 than
in 1929. An upturn in the demand for brick is there-
fore bound to result in an appreciable increase of
labor productivity and to reduce the amount of labor
Tequired to produce 4,000 common brick to much lese
than the 9 hours needed in 4925, the year of the last
preduction peak.

During the last two decades brick manufacturing
has also experienced a considerable concentration of
production in a progressively declining number of
planta. The technological base for this concentration
was provided by the availability of equipment which
can be used moet economically in the larger establish-—
ments and under conditions of fairly continuocus
operation. The present low level of operations
relative to the capuacity of the brick-manufacturing
plants is furnishing an important stimulus t¢ further
consclidatien. In the past such concentration of
production has often been the result of mergers of a
number of plants in @ given region, the shutting down
of the least efficient planta, and the operation of
only the more efficient establishmenis. Should the
same procedure be followed in the future, the general
level of productivity of labor is bound to be raised
with little or no expenditures on machinery and
equipment to help offset the reductions in labor
reguirements in the manufacture of brick.

Respectfully yours,

/Ca L4 N
"‘*":::;;anh.— "fg%¢—¢51'
Corrington &ill
Asszistant Administrator
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PREFACE

Kot only do technological changes exert am effect on employ-
ment conditions and on the investment of capital, but they are
themselves affected by the sphere of economic relationships
within which they occur. An anglysis of the industrial appli-
cations of the principles of science and engiseering must
therefore also embrace the ecomomics of their application and
the econonic conditions that affect their imtroduction., With
this a8 an approach, the National Research Project hasconducted
& series of studies on types and rates of technological change.

Some of these studies centered on individual types of tech-
nological advance that affect many industries.® One deals with
the growth of industrial research iz the United States since
the World War.? In others, an individpal industry was selected
a3 the unit of investigation, and thke subject for study was the
relationship of the economic reguirements of the industry to

. the development asd introduction of a variety of machimes and
production technigues. The present report is an example of
this last type of study. Dealing with the brick-masufacturing
industry, it is also a companion piece to the Project's broader
study of production, productivity, and employment in the brick
and tile industry® and presents a detailed picture of the
mechanical improvements that were associated with the changes
ia productivity recorded in that volume.

The report was prepared by Alfred J, Van Tassel aad David W.
Bluestone. The field data used in this report were collected
in cooperation with the National Burezu of Economic Research
as part of the cooperative study oz productivity aad employment
in the brick asd tile industry. The series of "Studies in
Equipment Changes and Industrial Techaigues" are under the
supervision of George Perazich. J. Van Horn Whipple organized
the field work and supervised the editiag of the materials
collected. The completed manuscript was edited aad prepared
for publication uader the supervision of Edmund J. Stozme.

130s, for sxample, the report by George Perazich and Othera, Indwstrial fustrumants
and Changing Tacimology {WPA Metlonsl Research Project, Report No. M=1, Oct. 1938).

P’Rsport now in preparation by George Perasich.

Syiriam B. West, Productivity omd Peployment in Jelected Jndustriss: Brickand
Fils (WPi Mations]l Research Project in cocperation with NMatisnal Bureau of Economic
Research, Rapori Ne. W2, Fab. 1838}.

xi



xii PREFACE

We appreciate the cooperation of the machinery manufacturers
who provided cur field workers with records on which most of
the data preseated ia this report are based. James P. Martin,
Vice President of the Lancaster Iron Works, Inc.; W. E. Cramer,
President of the Harrop Ceramic Service Company; and M. E.
Holmes, Dean of the New York State College of Ceramics at
Alfred University reviewed the manuscript and made suggestions
for its improvement. The National Research Project is of
course alone respomsible for the content of the report and the
conclusions reached,

Davip WeInTRAUB

PHILADPELPHIA
June s, 1939



APPENDIX

DESCRIPTION OF SURVEY DATA!

¥RP MACEINERY-MANUPACTURERS SURVEY

Data were cobtaised in a field survey, covering 11 equipment-
manufacturisg companies, conducted by the Natiomal Research
Project in cooperation with the National Bureau of Economic
Research. From these compasies was obtaimed the value of
sales, for iga0 to 1936, of equipment used in the manufacture
of brick and tile. Of these companies, eight produced clay-
working (clay-preparing and machine-house) eguipment aad three
produced excavating equipment.

Cisy-Workiag Equipmsat Coopasies

For 5 of the 1: companies surveyed the data cbtained refer to
the value of sales of new ciay-wcrkin§ machinery and repairs.®
These five companies are among the seven largest prodecers of
, clay-working equipment.

For some of the companies sales were not available for a
few years of the period 1920-36. For such years sales of
the missing companies were estimated oa the basis of the
proportions that the sales of these companies comprised of the
sales of the others in years for which the sales of all were
available. One of these companies regquired such estimates
for the period 1g9ao-27. In one case estimates for the last
2 months of 1436 were made on the basis of the average for the
first 1o monaths.

For 3 of the 11 companies surveyed the data cbtained refer
to the value of sales of selected types of new machinery
oaly. These three companies together sold only about two
huandred thousand doliars worth of such egaipment over the
entire period.

Data for cae of the three companies were available only
through the first 10 mosths of 1936; sales for the remaining
months were estimated from the 10-month average.

‘mm& by Julfus M. Ballck 1n collsboration with the suthors.
iras include sales of repair parts and charges for rebuilding.

69



70 MECHANIZATION IN THE BRICK INDUSTRY

Tables A-I.- VYALUE OF TOTAL PREODUCTION AND OF SALES SAMPLE
OF CLAY-WORKING EQUIPMERT, 1918-38

— ——

Value value of sales percent
of total production®| by eight companies®|that elght-
company
Year
Thousands Index Thousands Index sales are
of dollars |(1925=100)|0f dollars|(1g25-100)| °f total
value
1819 3,187 60.2 n.E. - -
1620 n.s- - 1,388° 71.5 -
1921 3,772 71.2 1,187°¢ 81.6 31.7
1922 n.a. - 1,771° g1.2 -
1923 5,508 104.0 2,208° 113.%7 40.1
1524 n.s. - 1,778% g91.5 -
1925 5,298 100.0 1,942° 100.0 as.e
19286 n.a. - 2,040° 105.0 -
1827 4,308 B1.3 1,462° 75.8 83.6
1828 n.s. - 1,569 80.8 C -
1929 4,402 83.1 1,851 85.0 an.5
1930 n.a. - 803 48.9 -
1931 1,871 81.5 5681 28.9 33.8
1832 n.s. - 153 9.9 -
1933 591 11.2 229 11.8 - 38.7
1634 n.s. - 324 18.7 -
1935 1,071 20.2 420 21.8 89.2
1936 n.a. - azn® 82.3 -

8pepresents all clay-working machinery. Deta are from femsus of Nomufacturss:
1825 (U. 8. Dept. Com., Bur. Census}, p. 1081; 1835, 1I, p. 1088; 1833, D- B26;
and 1835, 9. 1000,

Dats aTe from NRP machinery-manufacturera survey and cover ssles of clay-working
{cla}'—prepsring and machine=house) sgulpment and repairs to the brick and tile
ndustiry by elght companiss manufacturing equipment.

Spartly estimated.
n.s. Data not avellable.

Table A~y presents a comparisca of the value of sales of
clay-working machinery as obtained from the foregoing eight
companies® and the value of prodaction of all clay-working
machinery as reported to-the Census.of Nanufactures. Examina-
tion of table A-1 reveals that the voleme of sales obtained im
the survey floctuates closely with the value of total produc-
tion. The percentage which the former series comprises of the
latter varies between 31a and yo. The average for the entire
®rhe sales of ¢lay-sxcavating eguipment DY Ihree companiss producing power shovels

and locomotlve Ccrenes have not been included, since the census figures do Dot
include axcavating squipment.



APPENDIX 71

period is 36.% It should be noted that the census values
iaclnde machinery used exclesively in the production of clay
products other tham brick asd tile. Such machinery is not
included in the sales series,

The Census of Nanufscltures specifies two industries that
mannfacture products made of clay - the "Clay products {other
than pottery! and.nonclay refractories? industry aand the
*Pottery, including porcelain ware" industry. The former,
which includes the production of brick aud tile, has roughly go
percent of the total rated horsepower of the two industries.®
This proportion is not utilized exclusively in the produe-
tioa of c¢lay brick and tile. Of the wvalue of products of the
*Clay products (other than pottery) amd nonclay refractories
industry, between 5 and 30 percent represent the value of
nonclay refractories.® Such products, however, are masufac-
tured by processes other thas those used to produce brick and
tile,” and the equipment used ir their manufacture is probably
not inciuded in the series for valee of clay-workiog machinery.
The sample sales series therefore accounts for a somewhat
larger proportion of total production of brick and tile equip-
ment than is indicated im table A-1.

The eight-company sales series was broken down by kinds of
eguipment sold by varying sumbers of companies. The break-
downs are discussed below. Because dats for several companies
were not available for the entire period under comsideratios,
partial estimates were required for these break-downs.

Crushing and Grinding Equitment.- Table A-3 preseats the
value of sales of crushipg and grinding eguipment. Such
sales are presented in three categories - wet and dry pans;
smooth~roll crushers; and granulators, disintegrators, aad
pulverizers - and are based on the records of sevem companies,

‘s:cepc tor 1033, the aurvey seriss repressils an incressing proportion of the
cenaus gariea in Fears for which the jatter fa higher tham in the Drecesing CeRsys
year; theé aurvey aserles raprassnts & decreasing proportiocn of the census serles in
yaars for which the latter is lower than in the proceding census year. An apparent
Teaacn for this reiationship is that the aurvey saries repleseits sales, wheress
the census flgures ars for production. IR Fears of rising sales, inventorles may
be Osplated; in yeers of low sales volume, inventories may be built up.

B’ms parcentages are $3.5 In 1919, 1.5 in 1823, $1.2 In 1926, $0.6 fn 1B27, and
B8.8 In 1920, the last ¥year for which data are avaflsebdie (based on Jensur of
Hamufactvres),

e'ﬂm percantages over the pariod 1923-35 range from 5.7 1o 1924 to 19.1 in 1836.
The moveRent &f thead percoBlages Is SIMOST Steadily upward [based oh Census of
Maomufactuens).

?etay Products Oyclopadia ond FQuifment Catalog {54 #d4.; Chizago: Industrial
Publicationa, Inc., 1628}, poasis.



72

MECHEANIZATION IN THE BRICK INDUSTRY

Tsbkle i~g.~ RELATIYE VALUE OF BALES OF CLAY-WORKING EBQUIPMENT
TO THE BRICK AND TILE IXDUSTRY BY VARYING

NOMBERS OF COMPAXIES,

1980-88

Index of sales (18209100} by =

Percest of eight-company ssles

couprissd by ssies of -7
Tear y
Ei ght Beven Fivs Three Sevan FHive Thres
companles® | conpunies® ias® tes® panizs | companies | compamies

1850° 71.8 2.1 7.2 8.7 88,1 98.8 s3z.0
921" 81.8 55.8 e1.9 88,3 or.y 9.5 52.1
122" 91,8 2.4 91,4 B1.5 .0 99.3 43.8
1923* 118.7 114.8 118.3 101.9 78,7 06,7 3.4
19z4° 018 67.6 8.7 91.2 7%.9 9.3 48,3
1g925* 00.0 100.0 100.0 00.0 76,1 99.0 43.5
192e8* 105.0 109.9 108.8 104.7 7.6 9.3 45.3
19p7* 75.3 8.8 78,7 e1.0 .8 o9.5 82.1
I 80.8 1.8 8.8 81.5 8. 4 9a. 1 8.9
1929 5.0 21.4 83.8 8. ¢ 818 089.7 B1.2
1930 6.5 48,5 4.8 8.8 T4 4 9.2 51.0
1681 28.9 28.8 29.2 38,8 Té. 4 100.0 817
193z °.¢ 2.9 8.8 1.9 8.2 9.0 53.0
1933 11.8 1.8 .8 4.9 76,1 P0.4 9.8
193¢ 10.7 17.9 18.5 24.0 81,8 1.7 a9.8
1935 21.68 29.9 21.8 31.1 B82.0 28,5 9.8
1038* 92,3 38.0 az.e 30.5 B8, 3 902 8.7

Scomputes from tsble a-1.
Scomganies whose Males mre terd It CORACITIng tabls -8
Ccomunion wioee siss WTE TINC iD COOSITUCTISE taWis ik
'mm witcee acliss mrs wsed in coomtructiog wbis -8,
“purtiy satimtes.

Table A-3.- VALUE OF CRUBEING AND GRINDING EQUIPMEXT SOLD

1920-38%

{Thouaandas of dollsars)

TG THE EBRICI AND TILE IXDUSTRY BY BEVEN COMPANIES,

Grapplators, Percent that pans
Yaur Total Wet and dry pans| SMOoB-Toll  Baig)ntegrators,| 272 of total
crushers and pulverizers f3-geur
moving average'}

1920 ] a7t a*® 18° -

1981 101 a7t 2 29 7.9
1933 107 5t -] 11° 8. 2
1928 238 1a2® 10 P3N a2.0
2034 188 128 15 o a1.8
1028 129 101 7 14 .3
1928 P11 170 7 “ .6
1987 108 a1 10 1B 5.8
1926 188 ] + ) m.5
192¢ 109 ar £ 17 3.7
1930 4 28 & 9 7.6
1933 $5 £51 H HY 74,0
1938 3 o ° 1 75.0
1038 @ 2 . s 18.%7
1934 s o o s 42,0
1038 LY. 7 . s 5.5
inss is ' 1 w -

Ywta are from i WP MERINITY-MATSIAC LUTOTS BUTVEY 4G Sower sales T0 the Brick 4a Cile Imduetry 3y il":l‘! comgmnies

:‘fﬁiﬁiﬁwlu cruthing and FFINdInE +quisment, OF the savid. (RO BSkn WL and drF pama, fowr asks

By 1pncaa.

. greculatocs, 4ialncegreiors, AN DOlvarissrs.

Epurtiy sstimisd,
“lass then 800
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Tabdle A-i.~ VALUE OF SALES BY FIVE COMPANIES OF SELECTED TYPES
OF BQUIPMENT USED PRINCIPALLY ilﬁ BTIFF-MUD BRICK PLANTS,
1930-3¢

{(Thousaxndns of dollars)

Augers and combined pugmfil
and suger mschines
J3=year
Dealring percent Puf  lcgtiers iFecders®
Yaur fotal squlpment that com | mills®
Total | Augera [CORPIRRd] 4 n.4
mgchines machines
ara
of total

19e8 308 - 188 57 102° 8* 102% 10°

1021 £35 - 188 as* 00° 7.5 13° 78

19e2 289 - 154 sz* 102 38° "t 13®
_iees 338 - 184 -t 12¢° 43° o 11°

1924 age - 168 85 31 o84 43 [ 14

1928 239 - 181 e ies 48 o0 13

18 77 - 234 It 188 ©® e 17

1027 287 - 171 a0 7L 29.1 28 77 11

o8 288 - 146 7 100 21 &0 ]

1928 269 - 148 20 123 38 L5 18

1980 72 - e [] &8 86,7 28 I +

F1-51 108 - as 0 4 10 28 7°

1938 = 18 + £ o* [ @0 1t

1933 a2 “ 1 1* o* - g° ¢ o

1934 45 41 ] ot L a® 1* 1

1g38 152 M1 o o° o _ 3¢ il 1®

1836 188 154 14 s 11 4 12® b

Foata afv Irom ERP MACE)BOTY-ERNRIACLUPSTS SUPTAY aDd SOVAP sales to the Drlek and tlle IadubiTY DF five vomgenies
mrufacturiag drick squipsent. Of the [1¥s, Txb mals desifihg equipmal. %o asks augsTs, foor mks comdined putatll
400 Auger sschines, Fi7e MM DUERILIN, THF BEES CUTLATE. And four SAER feadsra,

Pinelutes sales to acfi-mi plants.
“Partiy eatimsten,
ek

Table A-5,.- IXDEXIES OF YALUE OF BALES OF BTIFF-MUD AND SOFT-MUD
BQUIPMENT BY FIVE COMPANIES, 1321-3¢°

{1825=103)
Percent Percsat,
that valus that walue
of sales of of sales of
SL1T N Friff-ad 1 g | =viff-and
Yoar Totsl sguipment squipme st fear Fotal f;:;:-n‘ eguipeent
iz of total iz of total
{3-gpexr {S-year
Y :n-rtn%
aversge” } aversge’ §
182t 7.1 2.0 - eRe &.0 4.4 8.4
igeR 88.0 B81.4 88.4 1930 40. 8 49.8 27.3
16883 112.7 00,7 0.0 1981 2z.& 28.9 $3.1
1924 6s.% .1 1.8 ig32 0.7 3.8 0.8
isks 100.8 102.0 7.6 1938 17.8 28.1 8.3
1828 100.4 4.8 7.0 1084 4.8 164 98.1
1987 7.0 B8i.8 7.7 1833 44.7 30.9 N ]
ise8 ~™.4 7.0 7.0 1538 33.4 7i.3 -
Shate AT ITOR MRP BACRIDSTF-BAAULOTOTHPE $UTYER abS £over salax Lo tde BricK 326 tile Ay 1wy
saoufacbaring drick seuipment. 4F the Five, oo mdufgciules sall-emd atd all stif{-amg Tha

PEuiet Ubad sre Dased upon & Selscisd series of Bmchimnes.
R
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These seven compasies accouanted for from é6 to 86 percent of
the eight-company sales series {table i-2).

Stiff-Nud and Soft-¥ud Equipment .- The sales of selected
types of machinery used priscipally in stiff-mud plants are
presented iz table A-g5. These sales are presented in the
following categories: Deairing equipment, augers, pugmills,
combined augers and pugmills, cutters, and feeders. The
figures presented are based on the sales records of five
companies, which accounted for over ¢B percent of the eight-
company sales series (table A-a).

Of the five companies, one also produced soft-med equipment.
Since this company preoduces the AutoBrik machise, the funda-
mental piece of equipment used in further mechanizing soft-mud
plasts, the sales of this company are believed to represent
adequately the purchase of soft-mud equipment. Table A-5
presents the tremd in the relative importance of stiff-mud and
soft-mud equipment. The value of equipment sales used in
constracting table A-5 is based npon a selected series of

Tsble A-8.— VALUE OF BALES OF NEW MACEINERY AND REPAIRS S0LD
TO THE BRICK AND TILE INDUBTRY BY THREE COMPANIES, 1923-3¢°

{(Thonsasnda of doliars)

Percent that
Year Total New Repair new machinery
machinery parts 1a of total
1822 7e7 £538 514 33.0
1923 958 404 555 42.1
1924 8589 428 438 49.6
1925 943 485 458 51.5
lg28 2983 543 442 55.1
18927 807 428 381 52.8
1828 768 304 7z 51.4
1828 B48 458 : 388 54.1
1830 460 213 24% 48. 3
1631 346 195 151 86.4
1832 io2 49 . 88 48.0
1933 138 85 51 2.5
1934 227 148 81 €4.3
1935 282 is2 110 62.3
19386 475 286 189 60.28
‘a&yairs tnclude sales of Tepair parts and charges for rebtullding., Dats are from

NRP machipery-manufacturers survey and cover sales to the brick &nd tils Industry
by three companies manulscturing brick sguipment.
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machines, equal to about one-fourth of the eight-company total
shown in table A-1.

New Nachinery and Repairs®.- A comparison of the sales of new
machinery and repairs is given in table A-§. Data are based
upon sales of three companies, which represeat from 43 percent
in 1923 to 76 percent is 1436 of the eight-company sales series
{table A-2).%

Excavatisg-Equipmant Compazies

In addition to the eight companies producisg clay-preparing
and machine-house equipment, three companies were covered which
produced excavating equipment. Each of the companies manufac-~
tured power shovels, and one manufactured both power shovels
and locomotive cranes, The data obtained are for sales to the
brick anrd tile industry; they refer only to complete new imits
and, probably, some rebuilt units.

The brick and tile indusiry consumed only a small fraction
of the power shovels and locomotive crames produced by the
three companies. Total sales of these products by the three
companies, however, comprise a larpge portion of the value of
total output of the two types of egnipment ({(table A-71}.

Repairs and resales make up a considerable portion of the
sales of two of these companies; for the third, available data
cover only new units.1® The Census of Nanufactures normally
includes in its detailed production tables only new ugits
and parts, listing receipts for repair work separately. It
is therefore likely that the percentages shown in table A-y
are inflated.

The total-sales series was partly estimated, For one company
the 1936 data were obtaired for only ¢ months; figures for the
last 3 months were estimated on the basis of the monthly
average for the first 9 months. For another compasy the
figures for 1¢9ao and 31936 were estimated on the basis of the
ratios in 1921 and 1935 respectively of the sales of this
company to the sales of the other two.

In the iastance of sales by these compamiss to the brick apd
tile isdustry, however, only one estimate was needed., Such

&Ra;alrs intlude sales ©f renair paris and charges for rebuilding.

9?3: psrcentages fiuctuated betwesn 43 and 82, without avincing any trend, during
the period 1020-32. In 1433 the percentage roae [ron 53 to 80, rose agaln to 7¢ in
1854, and then %o 78 in 1938,

10340 tabls A=7, 0. B
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sales were available, for one company, for only the first
10 months of 1936; data for the last 2 months were estimated
on the basis of the average for the first a0,

Tsble 4-7.- YALUE OF TOTAL PRODUCTION AND OF SALES BY THREE
COMPAXIER OF POWER SEOVELS AND LOCOMOTIVE CRANES, 1919-2¢

Value of sales by three companles
Valiue of » To brick and tile
total pro. Total tndustry®
duection®
Year
{thousands| whousands Percent Thousands
of dollars} of of value of Index
dol of total {1825=100)
ollars production dollars
1018 15,3884 n.a. - n.a. -
1620 n.a. 14,478° - 850 122.2
1821 15,8374 5,422 34.2 148 . 27.4
1922 R,A&. 8,074 - 400 78.8
1823 29,226& 14,132 48.3 -l ad 108.5
1924 p.4. 11,6848 - 568 106.8
1925 s2,895° 12,547 36.2 53z 100.0
1628 n.s. 13,005 - 413 7.8
1827 s8,494° 12,742 33.1 32¢ 81.8
1828 n.s. 14,878 - 232 43.8
19289 45,301 16,9852 84.4 308 57.8
1830 n.a, 8,541 - 83 15.8
1831 20,442 8,188 40.0 82 15.4
18352 B.8. 3, 507 - G (o]
1633 3,088 8,108 61.C 15 3.8
1634 B.3, 4,568 - 13 2.4
1835 13,205 6,282 47.3 32 8.0
1838 n.a. g,218° - 4 8.8

BEazed on Census Of Nowufactures: 1§25 (U. 8. Dept. Com., Bur. Census), p. 1081
1828, I1, 1009; and 1835 p. 10748,

bnszs are {rom NRP pachinery-mapufacturers survey¥ and cover two companies many=
facturing power shovels and ohe ¢ompany manufacturing both power shovels and
locomotive cranes. Data for the lattar company ars for new units only {no repairs
or retullt aguipment), Data for the former compsnies imslude repailrs and resales.
In the cass of ona, about 70 psrcent of the sales rapresanted salss ¢f new units,
aboul R0 psrcent repressnted ressles, and adoul 3i0 percsnt repreasited parts. In
tha case of the osther, about gne~third repreasnted repairs.

Srneludes complets units only. Goms redullt units may be includsd. The ¢
wanuACtUring Hoth powsr shovels and locomotive cranea acld only the latter to tha
brick and tile industiry.

“mu for iccomotive Ccranss wera not reported for 1916, 1021, and 1683, Values
were satimated by multiplying the vaiue of powsr shovsls in these years by the
1:25 {ar.ie of ths valus of locomotive cranea {ses [tn. £} to The value of power
ahovals. .

®partly astimated, £.3

tleer and locomotive cranes wera reported in combination In 1826 and 1027. The
value of locomotive tranes Only was estimated on the basis of the 1688 proportions.

N.&. Dats 50U AvEilable,
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NEP-NBER 1338 BRICE-PLANT SURVEY

Data were obtained ina field survey conducted by the Hational
Research Project in cooperation with the National Bureau of
Economic Research. The results of this survey are summa-
rized iz a report by Miriam E, West, entitled Productivity
and Employment in Selected Industries: Brick and Tile (WPA
National Research Project in cooperationm with National Bureau
of Economic Research, Report No. N-a, Feb. 1939},

One hundred and eight plants were surveyed, their major
product being either common brick, face brick, pavimg brick,
hollow bnilding tile, or drais tile. Average annval production
per plant for plants for which the information is available was

'35 million common-brick egquivaleats in 1925, 24 million in
1927, 19 million in 1929, and 7 million in 1935.12

BRICK AND CLAY RECORD 1937 BRICE-PLANT STRVEY

This study, published in the Brick and Clay Record [Vol, 70,
No. 13 [June 21, 1927], 100a-25} as an article entitled "Clay
Pit and Mine Methods", is based upon 120 plants reporting on
loading methods, 103 nsing power shovels, 82 reporting on
shovel size, and 73 reporting on type of power utilized by
shovels. The plants covered im the study made common brick
and building tile; their size, as represented by anmmal pro-
duction per plant, was 22 million brick [average for 36 planis
which reported production).!2 ,

BLS 1¢22 BEICK-PLANT BURVEY

This survey covered 71 plants manufacturiag common buildiog
brick. Of these plants, ys used the stiff-med process and 26
the soft-mud process. The average annual production per plant
was 38 millioa brick.'® The results of the survey are pre-
seated by William F. Kirk is Productivity Costs in Common-Brick
Industry (U. 8. Dept. Labor, Bur. Labor Statistics Bull.
No. 356, 19a4).
n‘Pqu:s studied in this survey tend to be larger than the plant of average size
when the entire industry is considersd., Avsrege anmial production in the industiry
(bazed on Census of Nonufactures) was 10 million common-brick equivalents per

establisheent in 1025-26 and & w1liion In 1935, according to Miss Weat's report
{p. 989}, BSee chap. 1I, ftn, i.

' &vareEge production of sll plants see fmm. 1l.
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