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ON REEIIPLOYHENT OPPOMUilITIES AND RECENT CHANGES 

IN INDUSTRIAL TECHNIQUES 

Under t.he authOr1 t7 granted. bY the. Pres1dent tn the Execu­
tlYe Order which created the Works Progress Administration, 
Administrator 8~~~, L. Bo;kins authorized khe establishment 
ot a research program tor the purpose or cOllect1ng and an,a­
I,etna data bear1ng on problems or employment, unemployment, 
and rallef. Accor¢lng17, tbe National Researcb Program was 
estabit shed In October 1936 under the supervision ot Corrington­
Gill, Assistant Admin1strator ot ~he WPA. who appoInted ~he 
directors or the Individual studies or projects. 

The ProJect on Reemployment Opportunlt.les and. Recent Changes 
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Changes On the volume or employment and unemployment. David 

rei71tra"b &Del Irvin.g Kaplan, members of the research staff 
of the D1vision of ResearCh. Statlst1es. ancl FInance. were ap­
pOInted, respecttvelY. DIrector and Assoctate D1rector of the 
project. Tb.e task set tor them was to &ssemble and organtze 
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Statee Govel"Dllent Includ.e t.he Department· ot Agriculture. the 
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ment Stabl11uUon lleaeareh Ins-t1tute of the Un1versity ot 
Klnneaota. an4tbe !&rlcultural EconomIcs Departments In the 
Agrlcu.ltural Experiment Statton, or Callforn!a. IllinoIs, 
Iowa. and. Hew York. 



WORIUO f'ROGREs!! ADMINISTRATION 

F. c:. HARRINGTON 
ADMINtSTRATOR 

WALKERo.JDHNSON IlUIL.DING 

t7U NEW YORK AVENUE NW. 
WASHINGTON, Do C. 

Colonel F. C. Horrington 
Works Progress Administrator 

Sir. 

June 6, i939 

The report K4Ch4~iz4t'O~ i~ the B~ic. lAdust~" 
transmitted herewith, describes the changes in produc­
tion techniques that the industry has experienced in 
the past SO years. The changes of the last 20 years 
are analyzed in some detail. 

Although the improvements in machines and in 
manufacturing techniques were limited largely to 
refinements in design and to the addition of rela­
tively inexpensive auxiliary equipment, the cumulative 
effect of these minor changes on the amount of labor 
required per unit of product was considerable. In 
addition, the industry has benefited from the general 
technological progress since i920 which resulted 
in the use of more wear-resistant metals and ball 
and roller bearings in brick-making machinery, in 
widespread electrification, and in the mechanization 
of clay-pit operations. 

From the standpoint of the industry's capital 
outlays, it is notable that during the early and 
middle i920'8 equipment purcha8es were mads in the 
expectation of stable or increased demand and were 
concentrated on major production units. After the 
peak of production was passed in 1925, and particu­
larly after 1929, the emphasis gradually shifted from 
increasing output to reducing production costs or to 
improving quality. In recent years the objective 
has been to accomplish these results without major 
capital investments, and the industry's equipment 
purchases have therefore centered mainly on devices 
that required small capital outlays relative to the 
economies which they made possible. 

Much of the economy in labor utilization could 
not, however, be realized during the past to 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 lower in 1935 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 
required to produce 1,000 common brick to much less 
than the 9 hours needed in 1925, the year of the lost 
production peak. 

During the last two decades brick manufacturing 
has also experienced a considerable concentration of 
production in a progressively declining number of 
plants. The technological base for this concentration 
was provided by the availability of equipment which 
can be used most economically in the larger establish­
ments and under conditions of fairly continuous 
operation. The present low level of operations 
relative to the capacity of the briCk-manufacturing 
plants is furnishing an important stimulus to further 
consolidation. In the past such concentratio"n of 
production has often been the result of mergers of a 
number of plants in a given region, the shutting down 
of the least efficient plants, and the operation of 
only the more efficient establishments. 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 
requirements in the manufacture of brick. 

Respectfully yours, 

~"tc:e::::-:-:::~·""'7 %; 

Corrington Gill 
Assistant Administrator 
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PREFACE 

Not only do technological changes exert an 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 analysis of the industrial appli­
cations of the principles of science and engineering must 
therefore also embrace-the economics of their application and 
the economic conditions that affect their introductiou. With 
this as an approach, the National Research Project has conducted 
a 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 in the United States since 
the World War.! In others, an individual industry was selected 
as the unit of investigation, and the subject for study was the 
relationship of the economic requirements of the industry to 

_the development and introduction of a variety of machines and 
production techniques. The present report is an example of 
this last type of study. Dealing with the brick-manufacturing 
industry, it is also a companion piece to the Project's broader 
study of production, productivity, and employment in the brick 
and tile indust ry8 and presents a detailed picture of the 
mechanical improvements that were associated with the changes 
in productivity recorded in that volume. 

The report was prepared by Alfred J. Van Tassel and David W. 
Bluestone. The field data used in this report were collected 
in cooperation with. the National Bureau of Economic Research 
as part of the cooperative study on productivity and employment 
ill the brick and tile industry. The series of "Studies in 
Equipment Changes and Industrial Techniques" are under the 
supervision of George Perazich. J. Vau Born Whipple organized 
the field work and supervised the editing of the materials 
collected. The completed manuscript was edited and prepared 
for publication under the supervision of Edmund J. Stone. 

1s8'~ tor nUlp18. the report OJ' o&orge Perazlch &l'I4 otben. Ir&d_trlAl IvtruMftts 
0_ ChcI'W'''f r,sc_tcr" {WPA Matl00al Research Project. Report Ko •• 1, OCt. 1938}. 
'iteport n. In preparat1G1l b-7 Gearse ~rulch.. 
~11"1" B. Weat. Pr(dcUtI't" OM ~1o)'U"t e" 3. ycte4 Jfldwtf"Ms: 'f'kl aM 
'''M (WPJ. Hltla.l Research PrOJect- 1A COQPel'8.ti(ll wItb Ht.t1a.l BUreau ot £COllc.lc. 
8N:e&rch, Report No. H-a. hb. 1Q39). 



xii PREFACE 

We appreciate tbe cooperation of the machinery mannfactnrers 
who provided onr field workers with records on which most of 
the data presented in this report are based. James~. Martin, 
Vice President of the Lancaster Iron Works, Inc.; W. E. Cramer, 
President of the Harrop Ceramic Service Company; and K. 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 Researcb Project is of 
course alone responsible for the content of the report and the 
conclusions reacbed. 

PHILADELPHIA 

June S. 1939 

DAVID WEINTRAUB 



APPENDIX 

DESCRIPTION OF SURVEY DATA1 

Data were obtained in a field survey, covering 11 equipment­
manufacturing companies, conducted by tbe National Researcb 
Project in cooperation with the National Bureau of Economic 
Research. From these companies was obtained the value of 
sales, for 1920 to 1936, of equipment used in the manufacture 
of brick and tile. Of these companies, eigbt produced clay­
working Iclay-preparing and machine-bouse I equipment and three 
produced excavating equipment. 

For 5 of the 11 companies surveyed the data obtained refer to 
the value of sales of new clay-working machinery and repairs. 2 

These five companies are among the seven largest producers of 
clay-working equipment. 

For some of the companies sales were not available for a 
few years of the period 1920-36. Par such years sales of 
tbe missing companies were estimated on the basis of the 
proportions that the sales of these companies comprised of tbe 
sales of the others in years for wbich tbe sales of all were 
available. One of these companies required sucb estimates 
for the period 1920-&7. In one case estimates for the last 
2 months of 1936 were made on the basis of the average for the 
first 10 months. 

Por 3 of the 11 companies surveyed tbe data obtained refer 
to the value of sales of selected types of new machinery 
only. Tbese three companies together sold only about two 
hundred thousand dollars worth of such equipment over tbe 
entire period. 

Data for one of tbe three companies were available onlf 
through the first 10 montbs of 1936; sales for the remaining 
montbs were estimated from the la-month average. 

lPt'e1JU'84 br Jul1ua tL. Balle:.: 1n collaboratlm with tile 8lttbors. 
~lra 1Dc:1U4e sales ot repair parts &lid clarpa tor rebUlldlaa. 

69 



70 MECHANIZATION IN THE BRICK INDUSTRY 

~.bl. A-l.- VALUB or TOTAL PiODUCTIOJ AND or SALBS 8AMPLB 
or CLAY-WOBKIJO BQUIPYE.~. 1,I'-lf 

Value Value of sales percent 

of total productiona by eight companiesb that elllht-

Year 
company 

Thousands Index Thousands Index sales are 

of dollars 11925:100) of dollars (1925:100) of total 
value 

1919 3,187 60.2 n.a. - -
1920 n.a. - 1.38ge 71.5 -
1921 3,772 71.2 1. 197c 61.6 31.7 
1922 n.a .. - 1.771" 91.2 -
1923 5,508 104.0 2.20ac US.7 410.1 

19241 D. a. - 1.'1-76c 91.5 -
1925 5.298 100.0 1.9412· 100.0 36.6 
1926 D. &. - 2,0410· 105.0 -
1927 41,308 81.3 1.4162" 75.3 33.9 
1928 D.a. - 1.569 80.8 -
1929 41.4102 83.1 1.651 85.0 37.5 
1930 n.a. - 903 46.5' -
1931 1,671 31.5 561 28.9 33.6 
1932 n. a. - 193 9.9 -
1933 591 11.2 229 U.8 38.7 
1934 n. a. - 324 16.7 -
1935 1,071 20.2 420 21.6 39.2 
1936 D. a. - 627c 32.3 -
-Represents all cla)'-Worklng Hch1neI7. Data are tram CeftS1lS at J/tJJtVfactwss: 
1816 (U. 8* Dept. caa •• Bur. census). p. 1031i 1939. II. p. 1099: 1933. p. 526; 
and 1936, p. 109Q. 
bD&ta are trca NRP aachlne1"7"'!l8-Dutaeturers survey and. cover sales or cllJ.1'"'WOrk1ng 
(claJ-preparlng and machine-house) equipment and repaIrs to the br1ck and t1le 
inc1ust1"7 b7 818b.t cOlllP8l11ea manufacturing equipment. 
Cpart17 utlMt84. 
D.a.. Data not avaIlable. 

Table A-I presents a comparison of the value of sales of 
clay-working machinery as obtained from the foregoing eight 
companies! and the value of production of all clay-working 
machinerl as'reported to' the Census of Nanufactures. Examina­
tion of table A-I reveals that the volume of sales obtained in 
the survel fluctuates closely with the value of total produc­
tion. The percentage whicb the former series comprises of the 
latter varies between 3a and ~o. The average for the entire 

8Tht aalea ot cl.,-elcafttlnl equl~ent 'b7 thn8 com.panles producing power shovels 
aDd locomot1ve cranel have not been InclU4e~, aince the census flgurea 40 bot 
Include ez:cavatlnC equlpunt. 
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period is 36.' It should be noted that the census valnes 
include machinery used exclusively in tbe production of clay 
products other than brick and tile. Such machinery is not 
included in the sales series. 

The c.ft.u. 01 Kaftu/Gctur •• specifies two industries that 
manufacture products made of clay - the "Clay products (other 
than pottery) and none lay refractories" industry and the 
"Pottery, including porcelain ware" industry. The former, 
which includes tbe production of brick and tile, has roughly 90 
percent of the total rated horsepower of the two industries. s 

This proportion is not utilized exclusively in the produc­
tion of clay brick and tile. Of the value of products of the 
UClay products (other than pottery) a.nd nonclay refractories" 
industry, between 5 and ao percent represent the value of 
nonclay refractories. e Such products, however, are manufac­
tured by processes other than those used to produce brick and 
tile,7 and the equipment used in their manufacture is probably 
not included in the series for value of clay-working machinery. 
The sample sales series therefore accounts for a somewhat 
larger proportion of total production of brick and tile equip­
ment than is indicated in table A-I. 

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

Crud'"t alld Grindillt Eq .. i1>.011~.- Table A-3 p.resents the 
value of sales of crushing and grinding equipment. Such 
sales are presented in three categories - wet and dry pans; 
smooth-roll crushers; and granulators, disintegrators, and 
pulverizers - and are based on the records of seven companies. 

'E%e'Pt tor li3S~ the aurve7 serl.s r~Dr.sents an tnereaslng prOPortion of the 
census aeries In ,ears tor which the latter 18 b1gber than In the preCed1ng census 
yeari t~ aurve7 serlea represents & decreasing proport1on of the census series In 
naTa tor which the latter Is lower than In the preceding census year. An ap.parent 
reasOD tor tbts relat10nshiP Is that the Burve, aeries represents sales, wbereas 
the census fllUres are tor production. In rears of rising e&les. tnventorles.., 
be d.epleted; In 7flara ot low .salea vOlume, inventories., be bU1lt up. 
6Th• percentales are 83.S In 1918. el~5 In 1923. 81.2 In 1926. 90.8 In 1927. and 
e,~e In 1929. the last 7ear tor whIch data are avaIlable (base~ on CCftSUS of _tac_n). 
e~ percentages over the perIod 1~ ranse fro. 6.7 In 192& to 1&.1 ln IQ~ 
'fbe 1D.oYe1ltent ot these percentagea 18 alJloat stea41l7 upward. (based on CefLttl! oj 
Ilo_!oc'ttlq.s) . 

'lela' hQ!lucts C:1Cl~4'. aftCl .qu,';Uflt CGtalOf (U e4.; Chicaso: Industr1a.l 
PUbUoat1ona. Inc~. liM). ~ia. 
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!abl. A-I.- IILATIVI VALUI or IALIB or CLAY-WOIIIIO IQOIPWBI! 
TO !HI BIICI AID TILl IIDUIT.Y BY VAIVIIO 

ImwBIIB O'-COYPAlIIB. 1'10-1' 

lIldes or •• 1 •• UNa-tOOl Ill' _ 
T.al' 

Bll1bt. ..... "YO 
co.paDl •• & GOItpllDi •• b coapu1 •• o 

lilSO- '71.1 ".1 '71.8 
llilat- &1.8 ".8 81.e 
1822- 81 •• .... 8-1.4 
102S- 118." 114 •• U.8.8 
1Q2.- U.B .... IU.'7 

1928- 100 •• 100 •• 100 •• 
1820- 105.0 109 •• W ... 
191:7- '75.3 "'.S '1'5.'7 ,.oa 80.8 81.. eo.8 

182$ .... Ql •• .... 
I • .., 40.5 .15.1 ..... 
1931 .... "'.S lW •• , ... ••• 8 •• ••• 
, ... 11.8 11.8 11.8 , ... 18.7 1'7.'8 18.lS , ... 21.8 113.' 21.5 
1938- .... .... .. .. 
Ilc~ I'J'_ table ....... 
• ('~ ___ 1ft _re u.ed 1# _tMII:UIlI U,IH. 4. 
cC __ 14III __ a1u IIftW 'IMe¢ 1a c_tr'UCtUC '-......... 

~1n ... _Ae ..,.. ..cl 1Il c_cn.:tlll& foPh .--4. 
4fU'Ul" .. tu-e.G. 
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These seven companies accounted for from 66 to 86 percent of 
the eigbt-company sales series (table A-21. 

Stiff-K~d Aftd Soft-K~d EqKip.~ftt.- The sales of selected 
types of machinery used principally in stiff-mud plants are 
presented in table A-4' 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 98 percent of the eight­
company sales series (table A-2). 

Of the five companies, one also produced soft-mud equipment. 
Since this company produces the AutoBrik machine, the funda­
mental piece of equipmeut used in further mechanizing soft-mud 
plants, the sales of this company are believed to represent 
adequately the purchase of soft-mud equipment. Table A-s 
presents the trend in the relative importance of stiff-mud and 
soft-mud equipment. The value of equipment sales used in 
constructing table A-S is based npon a selected series of 

T.bl. A-I.- VALuB OP BALBB OP lEW M&CHIIIIY ARO IIPAIIS BOLD 
TO T&I BIICI AID TILl JIDUBTa, ., THill COUPAIIIB. tl.'-'I& 

(T •••••••• of 4011 ••• ) 

Percent that 
Year Total New Repair new machlner7 

macblner7 parts i9 of total 

1922 767 253 514 33.0 
1923 959 404 555 42.1 
1924 859 426 433 49.6 
1925 941 465 456 51.5 
1926 985 543 442 55.1 

1927 807 426 381 52.8 
1928 766 394 372 51.4 
1929 846 458 368 54.1 
1930 460 213 247 46.3 
1931 346 195 151 56.4 

1932 102 49 53 48.0 
1933 136 85 51 62.5 
1934 227 146 81 64.3 
1935 292 182 110 62.3 
1936 475 266 189 60.2 

-Repatl'1 include sales or 1'81)&11" parts and. ollargea tor rebUll«l1ng. Data are fr<a 
'NRP machlner7'""l8l\Ufaeturera eurve,. and. cover sales to the brick and. tUe 1n4Ustr7 
b7 &hree cQllP&nlea anut&eturlol brick equlpaent. 
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machines, equal to about one-fourth of the eight-company total 
shown in table A-l. 

New Machin.ry and Re;airs 8 .- A comparison of the sales of new 
machinery and repairs is given in table A-6. Data are based 
upon sales of three companies, whicb represent from ~3 percent 
in 1922 to 76 percent in 1936 of the eigbt-company sales series 
{table A-2l. 9 

In addition to the eight companies producing clay-preparing 
and machine-bouse 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 and tile industry; they refer only to complete new units 
and, probably, some rebuilt units. 

The brick and tile industry consumed only & small fraction 
of the power shovels and locomotive cranes produced by the 
three companies. Total sales of these products by the three 
companies, however, comprise a large portion of the value of 
total output ot the two types of equipment {table A-7l. 

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. 10 The Census of NanuiGctur.$ normally 
includes in its detailed production tables only new units 
and parts, listing receipts for repair work separately. It 
is therefore likely that the percentages shown in table A-7 
are i una ted. 

The total-sales series was partly estimated. For one company 
the 1936 data were obtained for only 9 months; figures for the 
last 3 months were estimated OD the'basis of the monthly 
average for the first 9 months. For another company the 
figures for 1920 and 1936 were estimated 00 tbe basis ot the 
ratios in 1921 and 1935 respectively of the sales of this 
compaoy to the sales of the other two. 

In the instance of sales by these companies to the brick and 
tile industry. however, only one estimate was needed. Such 

~palra InclUC1t olea ot repaIr Darts aDd cbarges tor rebUIld.1ng. 
8'l"he percentages fluctuated between 43 and 82. wI thout eVIncing &nJ' trend. dU!'lng: 
the perlOl1 192()00-S2. In 1933 the percentage roae tram 53 to 80. rose agaIn to 70 in 
1934. an4 then to 78 111 l&ae. 
lOs" table A-V. ttD.. b. 
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sales were available, for one company, for only the first 
10 months of 1936; data tor the last 2 montbs were estimated 
on the basis of the average for the first 10. 

T.~I. A-7.- YALUS or TOTAL PBOBUCTIOB ABB or SALES BY·THBEE 
COMPABISS or POWBB SHOVELS AKB LOCOUOTIY. OBAK.S. 111'-1' 

Value ot sales by t.hree companles 

Value of 
Total]) 

'1'0 brick and tile 
total pro- lndustryC 

Year ductlona 

(thousands Percent. 
Thousands Thousands 

of dollars) of value Index 
of of total of 

(1925~100) 
dollars product.ion dollars 

1919 15.S684 n.a. - .D.a. -
1920 Il.a. 14. 47S· - 650 122.2 
1921 15.8674 5,422 S4.2 146 27.4 
1922 )1",& .. 9.074 - 409 76.9 
1925 29.2264 14.112 48.3 577 108.5 

1924 n.oa. 11.64S - 568 106.8 
1926 32.eaS t 12,647 a8.2 532 100.0 
1926 D .. &. 13.005 - 413 77.6 
1927 aa.494 t 12.742 Sa.l 329 61.8 
1928 n. a. 14.878 - 232 43.6 

1929 49.301 16.952 34.4 308 57.9 
1930 n. a. 9.941 - 83 15.6 
1931 20.442 8.183 40.0 82 15.4 
1932 11. a .. 3.607 - 0 0 

1933 5.095 3.108 61.0 19 3.6 
1934 D .. a. 4.568 - 13 2.4 
1936 13.296 6.282 47.3 32 6.0 
1936 Il.a. 8.21e8 - 474 8.e 

aBased em C..., 01 Ko-./lICttwe.s: 1., CU. S. Dept. coa., BUr .. Census). p. 1031; 
lll2S, II. 1_; and 1986. p. 1G'16. . 
bData are trc. lfRP aacbine!7"1D&DUfacturar8 survey and cover two companIes manu­
tacturlnl power 8hOve18 and one compaD7 aanutacturlns both power shovels and 
locomotlve cranes. Data tor the latter COJlP8llJ' are tor new un1ts onl7 (no repaIrs 
or rebuilt equlpaent). Data tor the tOnier c<apan1es 1nclUde repura aru1. resales. 
In the cue ot one. about '10 "rcent of the 8&lee represented sales ot new units. 
about .eO percent represented resales. and. about 10 percent repreaeDte4 parts. In 
the caae or the other. about ODe-third repreaented repalra.. 
clnc1udea complete un1ts on17. Some rebu:llt unlta ., be" Incluaed.. '!'be COllP8D7 
.anutacturlng both power abovele an4 locomot1ve cranea 8014 on17 the latter to the 
brick and Ule IDdUlltr7. 
dData tor 10ca.otlve cranes were not reported tor 1919, 1921. an4 1923. Values 
were eetimated b. ault1p171ng the value ot power ahovels 1n these ,eara b7 the 
1926 ratto or tbe value ot locomotive cranea (aee ttn. r) to tlt8 value of power 
ahovel •• 
e".,rt17 eet1llated. ,\',::".~ 
tCl'IlWler alKl locomotive cranea were reported III ccablne.tlon In 1928 and 1927. '!'he 
value or locoaotlve crane. Gnl1 was eatl_ted. on the baa18 or the 1929 proportions. 
n.&. Data not avaIlable. 
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'IP-JBER 1111 BRICE-PLA.T SUIVEY 

Data were obtained in a field survey conducted by the National 
Research Project iu cooperation with the National Bureau of 
Economic Research. The results of this survey are summa­
rized in a report by Miriam E. West. entitled Productivity 
snd Em~loya.nt in S.lected IndvBtries: Bric. and Til. (WPA 
National Research Project in cooperation with National Bureau 
of Economic Research. Report No. N-2, Feb. 19391. 

One hundred and eight plants were surveyed, their major 
product being either common brick, face brick. paving brick, 
bollow building tile, or drain tile. Average annual production 
per plant tor plants for which the information is available was 
35 million common-brick equivalents in 1925, 2~ million in 
1927, 19 million in 1929. and 7 million in 1935. 11 

BRICE AB. CLAY IECOln 1117 BIICK-PLAXT BUIVBY 

This study, published in the Bric~ and Clay Record (Vol. 70, 
No. 13 [June 21, 1927l. 1002-251 as an article entitled "Clay 
Pit and Mine Methods", is based upon uo plants reporting on 
loading methods, 102 using power shovels, 82 reporting on 
shovel size, and 73 reporting on type of power utilized by 
shovels. The plants covered in the study made common brick 
and building tile; their size. as represented by annual pro­
duction per plant, was 22 million brick (average for 36 plants 
which reported productionl. 12 

BLB till BaICK-PLAXT suaVEY 

This survey covered 71 plants manufacturing common building 
brick. Of tbese plants, ~5 used the stiff-mud process and 26 
the soft-mud process. The average annual production per plant 
was 38 million brick. t2 The results of the survey are pre­
sented by William F. Kirk in Prodvctlvity Cost. 'ft Commoft-Br'c. 
Iftavstry IU. S. Dept. Labor, Bur. Labor Statistics Bull. 
No. 356, 192~1. 

l1plants etuclled In this surve,. tend to be larser than the plant or average stze 
when the enUre l1ldust17 18 conSidered. ""verap: annual Production in the Inc1u.stl'7 
(based on Census of NGtu.!ocftwes) was 10 .11Uon cODon-brlck equivalents per 
eatabl1shMnt- In 1926-29 an4 6 .1lUon 1n 1836. aCCOl"dln& to- MIss west's report 
(D~ 98). See ebap. II. ftn. 1. 
12ror &verqe prodUC t1an of all plants see ttn. 11. 
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