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TIlE WPA NATIONAL RESEARCH PROJECT 
ON REEHPWYMENT OPPORTUNITIES AND RECENT CIIAlIGES 

IN IIIDUSTRIAL TECHNIQUES 

Uru:s.er the author1ty granted b)l' .the President In the EX8CU- -
tlva Or~er which created the Works PrOgreSS Admin1stration, 
Administrator Ea~~, L. Hopkins autbor1zed the establishment 
or a research program tor the purpose or collecting and ana
lyZing data bearIng on problems or employment, unemployment, 
and relIef. Accorc11ngl;v, the NatIonal Research " Pros.ram was 
e.tabUsbed In October 1936 under the supervision ot Cor..,.ingt"" 
g'll, Assistant Administrator or the WPA. who appointed tbe 
directors or the individual-studles or proJects. 

The ProJect on ReemploymentOpportunltles andRecent Changes 
In Industrial Techn1ques was organized In December 1936 to 
Inqutre, with the cooperatlOl1ot industry, labor. and gavern
mental and prIvate agencIes, Into the ertentof recent changes 
In IMustrlal techniques and to evaluate the etfects. ot these 
changes on the volume ot emploJ'ID.ent and. unemployment. David 
rein.if"a.ub and I!'"vt.ng J'apZan, members or the research starr 
or the Divisionot Research. StatistIcs, and F~nancewere ap
poInted., respectIvely. Director and. Assoelate D1rectorot the 
Projeet. The tas~ set for them was to assemble and organIze 
the exIsting data whltb bear on the problem and to augment 
these data by fIeld surveJS and analyses. 

To this end •. many governmental agencIes whle-bare the col
lectors and repasl toriesar pertinent Intorma:tionwere Invlte4 
to cooperate. The cooperatIng agencIes or the UnIted States 
Government include the Department or AgrIculture, the Bureau 
ot KInes or the Department or the InterIor, tbe Bureau or 
Labor Statistic.B ot tbe Department or Lahor, the Railroad 
Ret1rement Board, the Social Security Board, the Bureau ot 
Internal Revenue ot the Department ot the Treasury, the De
par~ent or Commerce, the Federal Trade Commiss10n, and the 
Tar1tf Commiss Ion. 

The tollowing private agencies lolned with the National 
Research Project In conductIng spec1al studies: the Indus
trial Research Department ot the University ot Pennsylvania. 
the National Bureau of Econom1c Research. Inc., the Employ
ment Stabilization Research Institute· ot the university ot 
MInnesota, and. the Agr1cultural Economies Departments In the 
A.gricultural E%perlment Stations or Calttornia, Ill1nols. 
Iowa, and New York. 

Since SePtember 1, 1939. the Project has been sponsored 
by the National Resources Plann1ng Boar4. EI&Cutive Office 
ot the President, Washington, D. C. 



FEDERAL WORKS AGENCY 
WORK PROJECTS ADMINISTRATION 

F.C. HARR1NGTON 
COM_OMIt_ f/W WIJItI( PRa.la:Ta 

173. NEW YORK AVENUE NW. 

WASHINGTON, O. C. 

Colonel F. C. Harringt on. 
Commissioner of Work Projects' 

Sir: 

March 14, i.940 

In 1937 the lumber industry still ranked third 
among manufacturing industries 08 an employer of labor 
despite the fact that for three decades production and 
employment. in this i~dustry had been declining. The 
report transmitted herewith discusses technology, re
source conditions, and labor productivity within this 
setting of generally declining employment opportunity. 

Substitute products have taken over a great many 
. of the funct ions of lumber in 'the constiuct ion and 
manufacturing industries. In the country as a whole~ 
per-capita as well as total consumption has declined; 
rapidly declining production - i7 percent between i909 
and i929 - was the prinCipal cause of declining em
ployment in the industry. 

The economic dislocation which attended the de
cline of production has been intensified in particular 
regions by the depletion of the timber resources. The 
traditional clear-cutting policy resulted in the mi
gration of the industry to fresh sources of supply, 
leaving abandoned cut-over areas in its wake. In the 
period of agricultural expansion the population of 
these areas frequently made a successful transition to 
agriculture; studies of our Division of Research have 
shown that in recant years such areas have become~ for 
want of alternative employment opportunity, centers of 
particularly aggravated relief problems. 

Timber depletion has taken its toll of lumber 
and related forest industries, particularly in the 
Northeastern, Loke, and Central States. Although the 
southern lumber regions as Q whole are not now sim
ilarly threatened, particular localities have been 



struck by the passing of the lumber industry. The 
United States Forest Service found that in i934 there 
were over i8 thousand workers employed in southern 
logging and sawmilling operations of large mills whose 
owners expected to exhaust their local timber supplies 
by i944. The expected increase in the number of small 
and medium-size mills is not likely to enhance the em
ployment security of workers attached to such mills 
because of the prospective depletion of the timber 
supply within the working area of the mills. Although 
in the Pacific Coast States fewer localities are sub
ject to the same imminent dangers, the potential eco
nomic dislocation due to timber depletion is much 
greater because of the strategic position occupied by 
the forest industries in the economy of the Northwest. 

Certain of the types of logging equipment now 
available hold a promise that in the future the indus
try will be able to operate economically on a "crop
ping" instead of the traditional "mining" basis. Such 
agencies as the Forest Service of the United States 
Department of Agriculture and similar State-supported 
agencies are carrying on the major share of the work 
that is being done on reforestation, fire protection, 
and research in methods of forest management, use of 
forest products, and even logging and milling tech
niques. Sustained-yield logging, strongly advocated 
by these governmental forest agencies, combined with 
other features of progressive forest management, not 
only would assure for the future a continuous sup
ply of high-grade lumber at reasonable prices but 
also would be an important factor in preserving the 
level of and stabilizing the location of employment 
opportuni ty. 

Respectfully yours, 

Corrington Gill 
Assistant Commissioner 
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PREFACE 

Prior to lSs0 mechanization in the lumber industry was directed pri
. marily toward securing building materials with the least possible effort 

fran the abundant tinDer stands that were found a1.m:lst everywhere more or 

less at band. During the last half of the nineteenth century the Nation 

entered a period of rapid expansion; the nature of new develOpments and 

production techniques was dictated by the gnMth in demand for lumber and 

the consequent pressure to cut-out as rapidly as possible and to liqui

date large forest holdings in order to be able to acquire other pranising 

holdings. In recent years, with the demand for ltmtler declining and witb 

the last great forest region the scene of the JOOSt active production, the 

objective of technological cbange has been shifted from high output and 

complete liquidation to the lowering of production costs in order to 
maintain competitive position. 

In extractive industries technology is faced with continually increas

ing physical difficulties if operations are continued at one location. 
These difficulties IIIIlSt be overcome if the productivity of labor is to 

be maintained or increased. To the extent that the lumber industry has 
employed extractive techniques, it has faced oostacles to increased pr0-

ductivity analogous to those encountered by the mining industries. By 

and large the lumber industry has "mined" the timber in its path and has 

migrated to fresh sources of supply when the timber supply has been de

pleted. Production techniques have had to be altered in the course of 

the migration of the industry as well as in the course of operations 

wi thin eacb region. The methods used were in each case conditioned by 

the characteristics of the resource. There are, therefore, profound re

gional differences in technology corresponding to regional differences in 

the characteristics of the timber stand and in the stage of development 
of the individual regions. 

There have been two principal modes of adjustment to timber depletion. 

One method involved improvements in technique and machinery in order to 

accomplish the logging and milling of timber from less desirable stands 

with the same or a reduced expenditure of labor per unit of output. The 

other involved the shift of an increasing proportion of production to 

smaller mills operating closer to the timber stand, employing simpler and 

less extended production processes, and producing, in general, a s0me

what cruder product. That is, the steady improverent in the machines and 

techniques available for use has not been accompanied by a consistent 

increase in the extent of their use. 

xvii 
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The most striking technological developnent since 1920 has been the 

adaptation of tractors, trucks, am light cable yardet'S for lq;ging oper

ations. The use of this equipnent has enabled the industrr to undertake 

the lq;ging of scattered stands which could not be profitably cut with 
the heavy steam cable yardet'S am forest railroads that bad hitherto con

stituted the principal tools ot mechanized lq;ging. Within the sawmills 

cost redUGtions have been achieved through the llIOI"e extensive use of 
mechanical handling equipnent, through refinements in sawmill am planing

mill machinery wll ich contributed to increased speed of operation, and 

through the shift to electric power which contributed to automatization 

of processes, increase:! speed of operation, and reduced pa<er-generatiem 

and maintenance pet'Sonnel. This male of adjustment to less favorable 

stands of spat'Se or less accessible tillber was characterist ic primarily 

of the Pacific Coast region, and there 1.he unit labor requirements of 

large operations appear to have declined throughout the period 1920-36. 

The shift tQ<8l"d smaller mills, em the other ham, appears to have been 

typical of the southern lumer regions, and there such changes in tech

nolq;y as have been made barely served to offset the increasing natural 

difficulties. The small mill is able to operate closer to the tinDer and 

can draw em stands of smaller volmne than are required for the successful 

operation of large, stationary mills. To do so, baoever, the small mill 
must move frequently; it attains the requisite mobility by sacrificing 

much of the labor-saving machinery of the large, stationary mills. The 

rise in the nunber of small sawmills represents, however, only. a tempo

rary adjustment to increased difficulties am, in any long view, must be 

regarded as a symptan rather than as a solution of the problems created 

by tinDer depletion . 

. Through technical advances and shifts of production to smaller mills 

the lunber industry has succeeded in maintaining production in the face 

of tinDer depletion. The IUlliler industry, ho;ever, bears the social re
sponsibilities associated with operation on an exhaustible national re
source; these responsibilities are not fully met so long as the industry's 

operation continues to be accompanied by a decline in the quality and 

availability of tinDer resources. The state of the torest resource has 

tar-reaching implications for many phases of national life - in its re

lationship to other forest industries, soil erosion. flood control,. and 

scenic and recreational values. Furthermore, although the industry as a 

whole has been able to adjust itself to declining tinber resources, the 

workers and the commnities that grew up around the camps and mills have 

not always been so successful. The migrat ion of the industry has been 
• 
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accanpanied by the disruption of employment opportunities and the eco
nanic life of camnmities partly or wholly dependent upon the industry. 

The most important factor affecting the level of employment opportu

nities during the past three decades has been the decline in the demand 
for lumber. This has been principally determined by factors beyond the 

industry's control. HCh'ever, it should be noted that if there is to be 

an improvement in the position of lumber in its competition witb other 
materials, the maintenance of high-quality timber resources is of para

mount inportance. 

The problems of conservation of the forest resources differ funda

mentally from those associated with the mineral resources. While Sale 
IIJ!asure of deplet ion is an inevitable counterpart of the use of mineral 

resources, the forest can actually be made to yield an increasing raw'

material return by the employment of appropriate forest-management tech

niques. The nature of recent technological developments in logging 

methods has been such as to encourage sustained-yield logging which, it 
widely adopted, would assure a basis for continued and stable operation 

in the industry. The effect of technical develqllrents on future employ
ment opportunities in the industry my well depend more on hCM the equip
ment is employed than on what part icular equipment is developed and at 

what rate it is intrcduced. 

The report was prepared by Alfred J. Van Tassel with the assistance of 

David W. Bluestone. It is one of the series of "Studies in Equipment 
Changes and Iudustrial Techniques" supervised by George Perazich. The 
manuscript was edited and prepared for publication under the direction of 

Edmund J. Stone. 

Many of the data used in the report were derived from field surveys 
conducted by the National Research Project in cooperation with the Na
tional Bureau of Econanic Research. A saDple of luniler mills was covered 

in a cooperative study undertaken in 1936 as one in a series of ,·Studies 
of Productivity and Fll!ployment in Selected Industries" under the super

vision of !larry Jerane and William A. Neiswanger. Tabulations developed 
for that study, which was conducted by Milton Gilbert, have been used ex

tensively in this report, and many of the basic data are published in ap

pendix A. Data on sales of various types of machinery and equipll2nt to 
the lU!tt>er industry were also d>tained in a field survey conducted in co

operation with the National Bureau of Econanic Research. Harry Jerale 

participated in the planning of this survey of machinery lIWlufacturers, 

and J. Van Horn Whipple organised the field work and supervised the edit
ing of the materials collected. 
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The National Research Project. is particularly indebted to the Forest 

Service of the United States Department of Agriculture, which cooperated 
in t.his study by furnishing staiistical data and preparing special analy

ses. The Project is also indebted to t.he following individual"'! who re
viewed the manuscript or furnished valuable suggest ions or data: AX~l 

J. F. Brandstrm, 1. F. Eldredge, Herman M. Johnson, Burt P. Kirkland, 
R. E. /ohrsh, Raymnd Miller, Richard W. Nelson, C. V. Sweet, C. J. Tel
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Nelson C. Brown, professor, New York State College of Forestry at Syracuse 
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APPENDIX A 

DESCRIPTION OF DATA FROM NRP-HBER LOGGING-CAMP 
AND SAWliILL SURVEy! 

111 order to obtain data for a study of challges in the labor producti v

it.y of the lUlliJer industry, the NatiODal. Research lroject, in e<qeratiOD 

with the NatiODal. Burean of Bconanic Research, made a field st1ld7 in 1936 

of 64 Pacific Coast and soot.hern sawmills and 2:1 of the logging camps 
supplYing these sawmills. 111 the case of each operat. ion an atU!lllpt was 
made to secure yeal':bHear data on capacity, pro1nction, and the nUlliler 

of man-boot'S of emp~nt. Where a breat-dam was possible, the man
hour data were obtained for separate departlIents. 111 additiOD, detailed 

infOOllll.tion 011. chaIIges in pro1nctiOll. techniques was cbtained for a sualler 

DUIIiler of plants. including data on the nature and the amount o~ equip

Ellt purchased, replaced. and retired and the effect of tbese chaIIges on 
the absorptiOll. Q[' displacement of labor. 

The n1lllilers of operaxiOllS llSed in the various statistical i\.lla.l;rses lieI'e 

SDBller than t~ total nUlliler of plants surveyed because mcst reccrds did 

not provide cQllPlete informtiOll. coer the perla:! 1930-36, ei tiler hecanse 

the operations were Dot working in all :rears or because" their reccrds 
lie1'e incaDplete. 

PAClrlC COAS! LOGGIJa CAMPS 

The 1936 survey covered :ao Pacific Coast logging camps. Seventeen of 

the camps were eDgaged principaU:r iD loggiDg Douglas fir. us1l&ll7 to

gether with hemlock and frequentlY with cedar and spruce. Three were 

engaged in loggiDg pODdertBa pille, and two of the three ClIt sane other 

species. Thirteen of the :ao estiDBted their dailY capacity at between 

100 and 249 thousand board feet; 4, between aso and 499 tbOllSaud board 

feet; and 3. at over SOO thousand board feet. Eleven of the camps were 

located in Washington, seven were in 1k'eg0ll.. ODe was in Califc&'llia. and 

Mote.- Tbe apPlIld1%ea wre prepared 07 tlIe author In collaboration with JU11as H. 
Bal1c1r. and WllU .. R. Gra7. 
Ibcept as apeelt1ed, tbe 4ata InclUded 1D tbla appenH2: were col1ecte4 1Jl 8 field 
1ur"ft7 conducted bJ' tbe Jatlcmal Researcb PrOJect 1n cooperation with the Hatltmal. 
Bureau of Econcalc baeereb u one til a aerlas or .Studles or PrOdUCUylQ" aDd E.
plO)'lleDt 1n Selected IDdustrles· dIrected. b7 BaIT7 JercataD!1 Wlll1aa A. lIelswanger .. 
rer thIs stUd1 data were aleo &nIl&ble !rca a field 8UM'eJ' conducted In laeS--e& 
by the Na1ilonal Bureau of EconomIc Rea-earch (s8e BarrJ' Je:rClDe. Jlec._uatiQIIS "" 1_. try LNe" fork: Hational Bureau of Economl0 Regearch. 1984l. p. 16). The 
basic statIstIcal teChniques eaplolld In ban(111D.1 these tleld data were 4evel0pe4 
In the -StUdies of PrOdueUYlt,. and Empl()7lleDt in Selected Industries. sectIon of 
tbe Project.. KIlton GIlbert cODducte4 the stud,. af the lUllber 1Ddustl7 • 

• 
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cme was in Mont8D&.2 All 20 suppliec! sawmills incluc!ec! in the Pacific 
Coas~ sawmill sample. 

Table A-1 shows the percentage of the total lUDDer cut in the Pacific 
Coas~ States which was dltainec! fran legs suppliee! by the 20 camps coverec! 

in the survey. The incOOlpleteness of records, particularly in earlier 

years, made it inp:ssible to include all camps in each year. Accort1ingly 
there is a steac!y gro'lth in the percentage of total Pacific Coast praluc
tion 8CCobntee! for by these operations. As my be observee! fran an exam

ination of table A-li, the sample was c0n8ic!erably mre representative of 

the camps supplying the larger mills. In 1929 all of the camps surveyec! 
were attachec! to mills which cut at least ~ million boarc! feet in that 
year; 8:1.6 percent of the production of the camps ",urveyec! was accountee! 

for by camps attachec! to the largest mills, those which cut at least 

SO million boarc! teet. After 1929, therefore, the sample is reasonably 
adequate for the camps supplying large mills anc! particularly tor the 
camps supplying the largest mills, which accountee! tor aver half of the 
1929 Pacific Coast llllliler pra!uctiOll. 

. In orc!er that accurate figures for the logging operation might be ob

tainec!, the ~ c!ata were collectee! in the form of logging man-hours 
anc! logging praluction in log-scale reasure. Thus the tact that a com
pany my sell some of its logs to other sawmills or purchase some ot the 
logs usee! in ita sawmill c!oes not intraluce any error into the loggiag
camp figures. Logging-camp production in log scale was convertec! to 
boarc! Il>!asure (l1l!lber scale) by the year-by-yea.r overrun experience of 
the mills which the NRl4IBER camps suppliee! with logs. The overrun tor 
a mill constitutes the c!if!erence, within a given time period, between 

the nlllliler of teet, log scale, suppliee! to the mill in log form anc! the 
output in teet, boarc! reasure, actually achievec!. The higher the overrun 

of a given mill, the more lumber that mill is obtaining trail the logs 
which it receives. The overrun varies with the precision of manufacture 
anc! the size of logs sawec!. For camps for which the overrun experience 
was not available, the average of the overrun ratios tor other camps was 

usec!. 

All the labor time spent in ~he camp or in transporting logs to the 
mill has been incluc!ec! in the mn-hour totals. These man-hours incluc!e 
such operations as telling anc! bucking, skic!c!ing, yarding, anc! 1oac!ing, 
as well as transportation of logs to mill or tic1ewater anc! construction 

2.nte Montana operation surveyed cut ponderosa pine anti operated under conditions 
and with Mtboos ebaract~r1!t1e ot the ope.rat1ons or tbe ponc1erosa-p1ne reg10ns or 
Q'egon and CalHOl"nia. The Montana operatIon was t.beretore inclUded 1n the sample 
and was treate4 u it It were loeate<l 1n one or the tbree P8eltic Ccut States .. 
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and maintenance of logging roads or railroads. In short, all the labor 

time which appears on the logging ~ll records is included. Jb..ever, 
it was not possible to cbtain a figure for all the transportation man
hours in cases where sane of the work was done by independent boaiting 
ca1plllies or Call1lOll carriers. 

Table A""3 presents production, man-hours, and unit labor requirements 
for all camps for which data were available in each year of the 19'W""35 

period; data for two camps for which data are available in each year of 
the period are also given. 

P~CIFIC CO~8! SAWMILLS 

The NRP-MlER survey covered 36 Pacific Coast sawmills in 1936. Nine
teen of these mills and 17 others had been surveyed in 1928 and 1929 by 
the NBER.lI It proved impossible to cbtain an adequate sample of small 

mills, and the surveys were accordinglY limited to a sample of 53 large 
mills, each of which cut more than IS million board feet in one of the 
years for which data for the respective mills were cbtained. Data for 
" of the 53 mills were not adequate, and these mills >rere not included 
in the ana1,vses. 

Of the 51 mills in the sample, 47 were engaged principallY in cutting 
Douglas fir and associated species; the other It produced lumber from 
ponderosa pine and associated species. Thirty-three of the mills were 
located in liashington, 15 in Oregon, " in California, and 1 in &ntana.4 

The sample shows a steady grarth in coverage, from 9.5 percent of the 

total Pacific Coast production in 1919 to "7.4 percent in 1927. From 
1927 to 1929 the coverage of the sample declined sharplY because a large 
n1l!lber of the mills included in the sample for 1927 were surveyed by the 
NBER in 19.:a8 and at the time of the resurvey (in 19361 17 of the mills 
were oot of existence or could not cooperate. The coverage since 1929 
is relativelY stable at a :.o-peicent level (table A-.ol. 

The analYsis of the change in unit labor requirements is conf ined to 
the experience of the large mills, and for this group of mills the S8III'le 
is considerablY more adequate than figures on the percentage of total 
production would indicate. This is shown in table A-S by an analysis 
of census data for 1929, the onlY year ill the period covered for which . . 

.sin .rrort waa I18de to resurve7 all 38 s&walllS SUJ"'IeyeQ 1» 1928-29. but 1'1 of the 
mUlS "ere no longer operatlng or could Dot cooperate. The combtnatlm ot allla 
oovered in the two surveys lnto on. sample dId not have a d18tOl'"tln& arrett. 
however. tor the 19 .Uls covered 1n both surveys and the 1"1 cO'I1ered 1n the seeonc1 
IUl'Ve;, Ihtwed all111lar aove_nts ot unIt labor reQulrell8nt.s (see table A-e. ttll. do). 

4See ttn. 2 of ttlta append.1x. 
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praiuctioa figures are available classified according to the size of the 

rep:ming mill. 

In 1929 the sample included only 2.5 percent of the total number of 

mills in the Pacific Coast States. ilowever, the production of mills in

cluded in the survey represented 17.2 percent of the total production 

of the Pacific Coast States. About 27 percent of the total production of 

mills which cut over 50 million board feet in 1929 was accounted for by 

the mills included in the sample; about 20 percent of the product ion of 

Pacific Coast mills which cut over 15 million board feet in 1929 was cut 

by sample mills. None of the 1,061 Pacific Coast mills which cut less 

than 15 million board feet in 1929 were surveyed. The saople, then, is 
reasonably adequate for mills which cut more than 15 million board feet, 

but it is I1DSt representative of the largest mills. Sample mills in the 

lat tel' group praiuced &I percent of the lU!!tler sawed by saople mills. 

Table A-6 presents chain indexes of man-hours, equivalent production,6 

and man-hour requirements per unit of equivalent production for sample 

mills. The man-hour and equivalent-praiuction indexes were canputed en 

. the basis of percentage changes from year to year of aggregates for all 

mills which reported in each of two consecutive years. The uni t-labor-

requirement index was canputed from the man-hour and equivalent-production 

indexes. The figures are for 1918-:ls. 

Table A-'/ presents two additional indexes of labor requirements per 

unit of equivalent productien. One.represents a weighted average for all 

mills for which data were available for the respective years. The other 
represents an index of the medians of the ratios for individual sample 

mills. The table s~, in addition, the lowest and highest individual 

mill ratios for each of the years. The period covered is 1918'"35. 

Dnit labor requirements, percentages of capacity utilized, and aggre

gate capacities8 are presented in table A-8 for two groups of identical 

mills. The figures for a group of 11 mills cover the period 1920'"3S; the 

figures fora group of 18 mills 

group) cover the period 1926-35. 
(including the 11 mills in the first 

SOUTHERN BAWKILLS . 
The NRP-NIlER survey covered ~ mills in Alabama., lDuisiana, Mississippi, 

South Carolina, and Texas. Because of the inadequacy of available rec

ords, it proved impossible to sample small mills adequately. The sample 

5ror DthOCS or c~t1ng IIqulV&lebt pra:tuctlou. see Plio 148-9. 
lise. ta'le A-a. ttns. & ODII b. 

• 
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was accordingly limited to large mills believed to IIave a daily capac

i ty of more than q.o thousand board feet; the four smaller mills were 

eliminated fran the analJSis, as was another mill for which data were 
inadequate.7 

The percentage of the total southern prodUction accounted for by sanp1e 

mills is sham in table A-<}. Coverage ra.uges fran 3.8 to ,.0 percent in 

the census iI'US fran 1<p7 to 1935. Suall mills are quite important in 
the South, and the S8lIIlle covers a much greater prcportiCll of the praIuc

tion of large southern mills, for which the sanple is rea..O<'lMb17 adequate. 

Table A-IO shews the relation between the pra!uction of sanple mills 

aDd total southern pra:luction, by size groups. Witb one exception the 

sample mills cut more than 10 million board feet in 1929; aver IIalf of 

the S8lIIlle mills cut Da'e than 25 milliCII beard feet in tllat year. These 
size classes contained less than 3 percent and less than 1 percent, re
spectively, of the total number of southern mills in 19:;\9- The sample 

was reasonably adequate, however, tor tbe group of mills which cut lOOl'e 

than 25 million board feet in 1<P9. NRP-NllER mills accounted for 19.8 

percent of the pra:luction of mills which cut at least so million board 

feet and 12.6 percent of the pra:luction of mills which cut :IS to SO mil

lion board feet in 1<P9- The entire NRP-NllER S8lIIlle accounted for 8.6 

percent of the praluction of all southern mills which cut more than 10 

million baird feet in tllat year_ 

Table A-ll presents chain indexes, de1'ived as in the case of the Pacific 

Coast sanple, of man-hours, equivalent prodUction, and man-hour require

ments per unit of equivalent pra:luction for the perial 1<p6""3S- Table 

A-l" presents an index of 1eighted average labor requirements per. unit of 

equivalent praluction tor all" sanp1e mills for which data were available 

in the respective iI'US, an index of the rredins of the ratios for indi

vidual mills, and the range of the mti(B for each year. The peria! cov
ered by this table is 1<P6-:3S. Unit labor requirements, percent,ages of 

capacit)' utilized, aggregate capacities, a.nd aggregate equivalent praIuc

tiCII are presented in table A-13 for a group of 12 mills for lcp6-:3s. 

Data on praluction, man-hours, &lid unit labor requirements were 0b

tained for 1927"'3S 1-or two logging canps supplying two of the southern 

S8WIIills included in the S8lIIlle. These data are presented in table A-1lI • 
• 

"ot tbe 23 .1111 retaine4 in the S&lIIPle r 20 had a practleab17 obtalnable capactt7 
or at lUBt 12 mIl1im boa.M te.t~ tba otbef' :I. bad eap&c1t1ea which were In axeasa 
of 11.8 million board teet. on the basle of 300 wor-klng clll;,8 per year. these 
7'lar17 tigure. can be reduced. to d.&117 fIgures at at leut 39 thousand board teet. 
It 18 beHaved that dall1 oapaclty ttgureB ®taIne4 In th1e tub,lon are constaer
ab17 lcw&r thaJl tlgu.rea tor daU, rated. capac it,; 1l1llB inc lUCled In the NRP-NBER 
aUl"'1el are there tore conal4ere4 to taU wIthIn tbe eateg0l'7 01' 1l1lla havins &[<lall¥ 
rated capacIt7 or more than 40 thOUl6Jld board. teet. TWelve ot tbe 2:5 mllla C<mJ 
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B~BI. or IBLECTIOX OF MILLS FOB ,TUDT 

Sawmills and attached planing mills camnonly manufacture a variety of 
·s products, such as timben., rough lumber, surfaced lUDDer, doors, sashes, 

molding, lath, boxes, and Shingles. These pro:Iucts require a varying 

quantity of labor time for their manufacture, and it was believed that 

differences in the relative output of such products might iD{lair c<JIllari

sons between mills and between years. Accordingly, mills included in the 

field survey were those which manufactured a relatively snall variety 

of products. 

In a further effort to obtain a fairly unifonn sample, only sawmills 

which had planing mills attached were surveyed. 9 

Sizes of lumber may also vary considerably, and each size requires a 

different amount of labor per board foot. Thus the mills studied were 

tbose which produced the general run of sizes COlll!1011 to the industry of 

the particular section of the country. Because it is possible to cut a 

greater proportion of timben. fran the large trees on the Pacific Coast 

than fran the snaller logs available to southern mills, there is an im
portant difference in lumber sizes produced by sample mills of the two 

areas. 

cOMPOSITIO. or PRODUCT 10K ~ID MAR-HOUl D~TA 

A nUDDer of the.mills studied produced byproducts (such as hogged fuel, 

briquets, and· saMlustl and special products (such as lath, shingles, and 

boxes). Such pro:Iucts and the labor time expended in their pro:Iuction 

were, on the whole, ~cluded fran the pro:Iuction and man-hour data pre

sented in this report. Man-houn. expended in auxiliary services not can

moD to all '!Iills, such as new construction, cali'allY stores, retailing, 
and local delivery by truck, were also excluded. It was not possible in 

every case, however, to separate and exclude caJIlletely the various by

product, special-product, and auxiliary-<!ervice iteos; this is especially 

true of indirect labor, such as handling, which could not be allocated to 

production am surfacing of lumber on the one hand and to waste utiliza
tion, byproduct !IBIIufacture, and the production of minor forest products 

on the other. KillHirying labor, used in sane mills but not in othen., 

was included in the data presented. 

'1[ConJha4 pract.lce.bl,J obtainable annual cspaelt1ea of more than 24 mUllan board 
teet. Tbe le.rges.t mill InclUCe4 In the sample had. a dal17 praCtiCably obtainable 
capaeltJ' of 30$ thouaaM board. teet. (For metbOd or aetermlnmg practicably 
obtalnflble capac Itl Of 88111Ple allls see Pl). 149-60.) 
8r12d>tra are lengtba or wOOd whOse smallest dIameter 18 at least 5 1nc~s. 
80M of tba Pa.clt1o Coast allla stUl1lea dId some surfacing but did not bave a CQIl
plete Pl&n1D& mIll at.t&Cbe~. 
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Unadjusted productioo figures represent aggregates at. surfaced aDd 1111-

surfaced lumber produced. The man-hour figures are aggregates at. the 

labor tinE expended in the pond, the sawmill, the dry kiln, the yard, 

the planing mill, shipping, power production, maintenance, and other 
work directly or iDdirectly CCIIIIeCted with luniler production, rougb aDd 

surfaced. 

DBBIV.TIOI OF BQUIV.LBIT PBODUCTIOI 

The operation of a planing mill increases labor reqnirements without 
increasing footage produced. Although ooly sawmills with attached plan

ing mills were surveyed, changes in 1IIIit labor reqnirenents at. an indi

vidual mill or a group of mills my reflect changes in the propcrtion of 

the outplJt which is surfaced as well as changing efficiency in the utili

zation of labor. Differences in 1IIIit labor requirements my similarly 

reflect differences in the proporti~ at. the output which is surfaced. 

Unfortunately the data were DOt. sufficiently adequate to permit pres
entation of separate 1IIIit-labor-requirement series for the manufacture 

at. rough and surfaced lumber. An effort was therefore made to adjust 

the prodDCtiOll series in such a fasbiOll that, when divided ioto the man
hcln- series, it would yield a series of man-hour ratios which would DOt. 

be appreciably inf1l!eJ1Ced by shifts or differences in perceotage at. total 

output surfaced. The adjusted productioo is referred to as "equivalent" 
pradnct iOll. 

l'laning-mill outputs in each year were IIIIIltiplied by average ratios of 

unit labor requirements in planing mills to 1IIIit labor requirements in 
sawmills. The resulting figures (representing theoretically the_t 

of additiOllal luniler which would !me been cut had man-hours expended in 
the planing mill been expended instead in the sawmill) were added to the 

5aIo!IIIill productiOll of the respective mills in order to cbtain each mill's 
equivalent productioo. Thus the equivalent-proiDCtiOll figures exceed the 

figures fer actual production; they represent both rough aDd surfaced 
output in tel1lB of rough output. 

Ratios used to convert surfaced pradnctioo to l'OI€D pradnctioo are pre

sented in table A-1S. They were canpDted fran reports for mills for 
which separate planing-mill aDd sawmill data were available. Separate 
ratios were CanpDted for Pacific Coast mills, southern pine mills, aDd 

southern hardwood mills. Except for the latter group of mills, each at. 
which bad & pr!K:ticably obtainable capacity of less than SO million board 

teet, separate ratios lOere also canpUted for mills whose practicably oil

taiDable annual capacitJ was IUlder or aver so million board feet. Thus 



APPENDIX A 149 

ratios were canputed for five distillCt group' of mills. For each group 

ratios were cClllputed for the period preceding 1930 an4 for the period 

1930"35. Each of the ratios sham in table A-1S represents an average of 

selected ratios tor individual mills and years. tO 

Examination of table A-lS reveals that the ratios tor each area are, in 

general, similar. For three of the five group' of mills the ratio; for 

192'} an4 earlier years were identical with those for 193D-35. In the re
maining tl«> cases the proportion of surfaced production added to total 
rough production rose fran 20 to ~ and fran 23 to 30 percent. In view 

of the facts (1) that the production of not all mills in either area was 
adjusted by ratios which changed aver time and (2) that only part of the 

rough production of the mills was surfaced, the distorting influences on 

equivalent productioo exerted by changes in the ratios are helieved to be 

negligible. 

DBRIV£TIOB OF PR£CTIC£BLY OBT£IK£BLB C£P£CITY 

Practicably obtainable capacity was CClllputed for individual lqgging 

_ camps an4 saMllills on the basis of attained production peaks an4 nor

mal interruptions of production. The production peak attained for axfI 

3-month period was quadrupled to yield hYPOthetical annual obtainable 

capacity under conditions of continuous peak production. -This estimate 

was then edjusted daonJward in order to take into account IleCI!ssary shut
dams occasioned by weather or repairs. The edjustment was based on the 

season during which the J-iOOIIth peak occurred an4 00 information obtained 

fran officials and engineers of the operations surveyed. 

Where only 8lIIIual production figures were available, the highest 8lIIIual 

figure was inflated to yield practicably obtainable capacity. Annual 

peaks were tmI1tiplied by the redian ratio, as observed tor operations in 

the same area for which monthly production data were available, of prac

ticably obtainable capacity to peak annual production. 

In sane cases further edjustment was I1WIe necessary because of known 

changes in the length of the working day, in the nUl1t>er of shifts per 

day, an4 in major equipnent items. In other cases further adjustment 

was made to take into account several discernible production peaks or 

definite trends in production, either of which might indicate changes in 

obtainable capac i 1)' • 

1~tlO1! were computed: annualU tor lnd.lv14ual mllls In each o-t tbe tin groups of 
allls. These ratios were then separated accordIng to the period to 1Ifhicb they 
referred:. The ratIos in each or the 10 groupa or ratios were arre.1eCl In Or<ler of 
magnitUde. and those OCCUPYing a central POSItion 1n each array were CCJli)lned Into 
an unwelghted average (these aVerag&s are shown 1n tabla A-16). The number or 
ratIos selected for use. In coa,pUtlng the average varled trom 3 to e, dependlng 
UPDD tbt total Il\UIIJer or ratios 1n the group. 
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It should be noted tha.t factors other than size of opera.tion may lead 

to differences ill practicably dltainable capacity. For insta.nce, differ

ent mi 11s may ha.ve working days of different dura.tion, and this would ,be 

reflected in the annual practicably cbtainable capacities. Particularly, 

the working day in the South was normally SaJIlWhat longer than tha.t on 

the Pacific Coast. 

~&bl. &-1.- ~OTAL &KD S&MPLE PRODUCTIOR OF P&CIFIC CO&8T 
LOGGIRO C&MP8, laRa-as 

Thousands 0 f board feet Sample as 
Year 

Pac! :fic Coast.4 Sampleb percent of -tot.al 
Total Pacific COast 

1926 13, 286, 699 c 417.175 3.1 
l.927 13. 389. 52Sc 684.759 5.l. 
1929 14.l.49. 3:>1 c 1.181.015 8.3 
1931. 7.493.772 882.731 11.8 
1933 6.146.749 956.447 15.6 
1935 7.953. 477 c 887.290 11.2 

'1>ata for 1926-29 trom 'lfte8ath Census oj the U1lf.tet1 8tates: 1930, ·J1Bnu:tactures: 
19291' CU. S .. DePt~ com •• Bur. Census, 1933). II, 447; data tor 1931 trem CeMUS oj 
lIa'Njactvrss: 1931 CU. 5. J)epe .. C(D •• Bur .. Census. 1935), p .. 429; data for Im3-35 
trom same, 1935 (1938), p. 474.. Data are tor Callfornla, oregon, and WlshlngtoD. 
an4 1nclUle only mUla proo.UClng 60 H ft.. b. m. or more .. 
bconverte4 !rca log scale to board. measure. See p.. 143. 
ClnclUdes data tor Nevada because output tor CalIfornIa and Nevada was reported 
together.. The etrect ot the lnclwUon of Nevada 1s negligible. however, ror 1n 
1919. the (DIY year tor whIch separate productIon data were rep01"ted for NeVada, 
the outPUt or Nevada was an17 0.2 percent ot the total output or Ca11forn1a, 
oregon, and washIngton. 

~abl. &-a.- !OT&L &RD 8&MPLK PRODUCTION OF P&CIPIC COA8! 
LOBGIIO C&MP8. BY VOLUME OF PRODUCTION. 1988 

Total P"cl£1c Coastb Sample 

Volume oi Percent 
product-Ion & Production Production oi total 

(N it. b. mol (N it. b. Dl. I Percent (M f't.. b. m.) Pacific 
Coast 

Total 14.149.3:>1 100.0 1, :'81.01.5 8.3 

50-24,999 3.280.747 22.8 0 0 
25. !lOO-49, 999 3.378.738 23.9 205.668 . 6.1 
&),000 or over 7,539.816 53.3 975.347 12.9 

80UtPut or the 8&WIIl11 to whlcb the loggIng camp Is attacl1ed. 
bnata trCIII: l .. ft •• ft·tIl C.M...., 01 th. £'ftlte48t(lt.s: 1930. IHanuractUNts: 19291 
cu. S. DePt. ~om., Bur. Census. 1933), H, 448. Data are tor Calltorn1a, Ne'laM. 
h,on, an4 waah1n8ton. Sse t.al>le A-1. ttn. c. 

• 



tabl. A-". paOPUCfIOI, KAI-BOuaS, AID URI' LlBoa RlQUIRlKlI' "'108 II .AMPLI PACIFIC COAST LOOOIIO CAMPS, 
1880-ao' 

All reporting c •• p. Two ldentlcal camps 

Period "WIlber 
ProduetloD H_n-houra P't'odueUoD Han-hour. 

eM ft. b. m., at alltllp8 
1uIIII\le1' uale J HWllber 

'920 • 131.113 1.1e~.449 

'921 • 80.363 178,.554 

192. • 122.9"13 1.09'1."110 

.92. • 117,037 940.538& , ... • 179.823 1,412.734 

.QU 8 41'7.1'76 3,046,1533 

.92e Q 60..070 3.083,142 

.927 .0 0&1.769 3,6M.8eO 
,928 •• 893,818 6.388.3158 
1929 •• 1.181.0Ul 7,221.313 

1930 18 1,287,460 7,019 t 803 

~iIII' ,. 882.731 ".166.374 
.illle to .560.25& 2,827,298 

'93. '7 9(58,447 •• 378_1115 
.93. 18 902.692 " •. UO,0&1 
.935 •• 887.290 4.386.924 

.920-23 - 401,476 3,382.2t50 
1924-28 - l,101,Be8 '7.522,409 
1827-29 - 2,7159.&92 16,274.321 
1930-32 - 2, 710,4tS2 13.612,2715 
1938-30 - 2.746,329 13,194.090 

peroenta,e decre •• e 
1.00-23 to 1924000:28 - - -
1824-26 to 1927-29 - - -
1927-29 to 1930-32 - - -
1930-32 to 1833...J& - - -

'At ont or tbe c,.~ • large propott1on or the workin!!: tiM wan apent 11'1 new CGIII-
• t~tlCID. IiIJ,nOe tb.1I would .'1'l0Wll,'r dlfltart the tnod or -.:Q'"'houre &lid 1.II'llt 11.\)01' 

(M tt, b. 111.., 
Pe .. H tt, b. lII.. lWGber scale) lfUIIIber Per M tt.. b. III. 

8.S& 131.113 1. 161S.4.f,a 8.89 
5.88 30,363 1'78.15(54 ··as 
8.93 122.973 1,097.710 8.93 
8.04- 81,872- 699,43"· 7,gea 

7.86 153.146 1.248.849 8 ... 

',30 168,148 1.119.413 '7.0" 
6.07 147.226 998,676 6.'17 
$.35 1153,292 919,7158 8.00 
e.03 163,034 1.115.366 •• 84 
8.11 161.649 1.052,662 6,lil 

6"64 112.227 098,196 e.l1 
•• '/2 53,236 209.298 3.91 
4.eO 36.084 198,340 5. ISO 
4.58 90,622 &27.398 5.61l 
4.91 '76.427 349,023 4,tS7 
•• 94 118,012 694.623 15.13 

8.42 3'72,311 3,141,1415 8.44 
8.83 4158,81B 3.361,838 7.33 
6.90 477.975 3,087.802 8.46 
tS. 10 201,646 1,092,831:5 0 • .,. 
•• 80 283.001 1,471,044 6.20 

18.111 - - 13.a 
13.6 - - 11.s1 
13.6 - - 16.1 

••• - - • •• 
requlnJlflntll. the DUllber or un-bOliNJ illI8l'1t 111 cCIIIlItrur:I'.loa at t.bl. cuP ....... tl" 
_ted. and aUlltractlid t1'~ ~ total nuabllr or -.n-tl0lU'8. 811. ob.. III. ttA. sa • 

"" .., 
tll 
"" '" .... 
I>< 

"" 

... 
ell ... 
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rable A-4.- rO'rAL Am 8AIIPLB pII.ODlICrIO. OF PACIFIC cour 
8AWKILLS, 1918-1. 

Thousands ot board teet. Sample as 

Year percent. of 

Tot.al Pacitic Coast" Sample t.ot.al 
Pscific Coast 

1919 8.'796.504 832.295 9.5 
1921 7.204.4l57 988.0'14 13.7 
1923 12.781.838b 2.083.01.5 18.3 
1925 13,2se,699b 2.'12e~757 20.5 
1927 13,389,525b 3.668.710 27.4 

1929 14,149.801 b 2,485.426 17.2 
1951 '7.493.772 1..583,9?'9 21.1 
1983 6 • .146. '749 1,337,719 21.8 
1985 7. 953.477b 1.543.791 19.4 

"Data tor 1919 tr .. ,_ .. tit C_ at tM "'Ued State..: 19110. Vol. X, '!Olnu
tactures: 1919- (0'. BoO Dept. COL t Bar. Census. 1923)" p. 437: data tor 1921-23 
fT'". C6ft8taS r JIoftMjoctvre: IBB3 (U .. S. Dept. Caa.. BUr. Census. lQ2e). p .. 449; 
tor souree 0 data tor 1925--35 sea table "-1. ttn .. a. Data are tor C&Utornla. 
Oregoa.. &DC Wasb1.D.gton. and except tor 1921 Include on17 .1lls produclDg: 60 K 
tt. b. JL ar .are. 
bSee table £-1. nn. e. 



Table A-e.- !OTAL .!.IID UIIPLII JUllBSR OP PACIPIC COAST 8.llllllLLII AIID TBBIR PRODUCTlOI, 
BY VOLUMB OP PROUUCTIOJ, 19a9 

Total PacIfic coast· Sample 

Volume of 
M111s Production Killo ProductIon 

product.ion Percent 
1M it. b .... ) of tot.al 

Number Percent M :ft. b .. m. Percent Humber Percent Paoific M ft .. b. m. Peroent 
Coast 

Total 1.307 100.0 14,149,301 100.0 33 100.0 a.5 2.435,42a 100.0 

50-14.999 1.061 81.2 2.031.951 14.3 0 0 0 0 0 
15.000-24.999 61 4.7 1.198.796 8.5 4 12.1 6.6 8a.826 3.4 
as. 00D-49. 999 93 7.1 3,378.738 23.9 8 24.3 8.6 299.471 12.3 
50,000 or over 92 7.0 7.539.816 53.3 21 63.6 22.8 2,053,129 84.3 

50-14.999 1,051 81.2 2.031,951 14.3 0 0 0 0 0 
15,000 or over 246 18.8 12,117.350 85.7 33 100.0 13.4 2,435,426 100.0 

6Se• table A-I, Itn. b. 

Percent 
ot total 
PacifiC 
Coast 

17.2 

0 
6.9 
8.9 

2'7.2 

0 
20.1 

> 

~ 
'" t:I .... 
I>< 

> 

... 
CII 
Co> 



Table .-8.- CallI AOORIOATIVI IIDIXIS or .. I-BOURI, IQUIV.LlIT PRODOCTIOK, .ID UIXT LABOR REQUIREMENTS 
IW •• KPLI PACIFIC CO.S! I' •• ILLI, 1817-88 

- Glven Fear Preced1n' ,year Link relative' Chaln lndez (1929=lOCI 

lfu.ber Squi valent. Iqulvalent Unlt. 
Yeat" of product.ion ltroduction 1:qulvalent. 

Man-boursb Iqulvalent. labor 
aUls Man-hou .... (.11110D8 ot' Man-hour. (_1111on. of Man-hours production pl'Oduetlol1 c requlre-

board teet) board teet) aentsd 

(1) (2) (31 (4) (61 (6) (7) (el (9) (101 
191'1 - - - - - - - eo.e 55.3 109.9 
1918 '1 ".221.110 3lSe.O 4.1580.294 434 ... 0.922 0.820 56.0 ,,5,3 123.e 
1919 12 7,94ts.333 '12:5.9 6,875,623 592.6 1.190 1.220 6e.7 :SlS. e 120.0 
1920 15 9,880.900 904,2 9. '15". 204 923.1 1.013 0.980 8'1.6 64.6 123.9 
1921 21 10. 292.eeo 1.012.0 14.279.881 1.292.2 0.721 0.783· 48.7 42.0 114.3 
1922 24 16.005.799 1.856.8 11.092,835 1.110.2 1.443 1,492 70.8 63.6 110,5 

1923 29 21.201,061 2.203.3 18,804,851 1.950 .. 3 1.127 1.130 79.2 71.9 110.2 
1924 33 22.820.932 2.511.7 22.371.286 2,326.8 1.011 1.079 eo. 1 77.8 103.2 
1925 37 29. 0154. 235 3.003_6 24.sse.814 2.685.5 1.187 1.146 93.4 88.9 105.1 ' 
1928 39 81.707.480 3.486,8 29.409,345 3,097.9 1.078 1.1215 100.7 100.0 lOC.7 
1927 40 33,399,845 3,696.8 32,808.957 8.819.4 1.018 1.021 102.8 102.1 100.5 
1928 42 32,312,S98 a,seo.s 33,863.231 8.878.9 0.989 0.998 9Q.4 101.7 97.7 

1929 29 19.140.216 2,421.9 19.028.831 2.483.8 1.006 0.983 100.0 100.0 100.0 
1930 38 le,eel9.8es 2. eUs. 7 21.369,201 2.773.8 0.918 0.907 91.8 90.7 101.2 
1931 33 14,497.108 1,911.9 19.687.126 2.508.7 0.736 0.783 67.5 69.2 97.0 
1932 2'1 9.310.'100 . 1.124.4 13,675,976 1, aOQ. 7 0.081 0.621 46.0 43.0 107.0 
1933 27 11,47S.468 1.538.1 9.310,760 1,124 .. 4 1.233 1.S68 ee~7 68.8 96.4 
1934 81 12,294.8l5O 1, ese.e 11,978,878 1,eo7.8 1.026 0.e88 58.2 58.1 100.2 
1935 29 13,708.938 1, a44." 11,642,502- 1,835.1 1.177 1.201 08.4 69.7 99.1 

'cOle. (2) &lid (8) NIIIP*cttve17 divided b, co18. (.f' &J:I4 (6). 1'1 mUla InclUded. onl)' In the 1«'5$ aune, are as follows (182.100): 
bCc.puted fro. col. (0). . 

Tea\" Ul ,. 17 Ynr All 10 '7 
CC'*PUt.ed fr~ col. (7). !!ill !!1:.!!' !!!!!! 1:1111111 lila. !l!!! --'--
dcol. (Sf dIVided bt col. (9), aDd lIu1tlpl1ed by 100. 8111111a1'" lndoxu tor 1028 tl7 .7 97.9 97.6 ltiH52 107.0 107.1 100.7 
1ge8-S6 or tile 81'oup ot 19 .11la IncluC!.ed In bath SIU"V&18 ane,1 the sroup or 1929 100.0 100.0 100.0 19S3 98.4 99.8 ... 8 

1930 101.2 103.e ga.l 1934 100.2 102.8 98.1 
1831 97.6 8'1.8 87,8 , ... Oe.l 9<.8 102.8 

.. 
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'able A-T.- IIPEXEB OF AViRAGB AlP KlDIAR VRIT ~OR RBQVIRBKI"T8 I. 8AKPLI PACIFIC COAST IAWMILLS, 1818-8S 

Humber Equivalent. 
Year of IIWDber ot production 

.111. Jl.Ul-bow-s ( .. iUlone ot 
board teet) 

. (1 ) (1I) (S) 
1915 13 7.424.679 1170.2 
1819 10 9,704.204 923.1 
1920 21 14,279,861 1.292. II 
1921 24 11,092,83D 1.110.2 
1822 29 IS. 804. l1li1 1.960.3 

192a aa 22.371,286 2.326.S 
1924 87 24.See.S14 2.e66.6 
1926 a9 29.408.346 3.097.9 
1926 41 33.176.262 3.606.4 
1927 44 36. 796.10e 4.1e9.2 

1928 44 33.003.982 3.957.6 
1929 33 21.3019.201 2.773.8 
1930 311 20.023.445 2.1160.3 
1931 33 14.497.108 1.911.9 

11132 27 9.310.760 1.124.4 
1933 31 11,978,678 1,607.8 
1934 32 12 t 061 t '7ll1i 1.626.6 
1935 29 13.708.938 1,844",,4 

"wu.ber 01 -.n-houra dlv.lded b7 equivalent;. prod:f.lctlon. 
bC ...... d 11' .. • 01. (t'. 
cCa.pUted Ire:. col. (e). 

Man-hours required pe~ thousand Indexes ot unit. 
board tee~ ot equivalent production labor requirements 

411 "Hl .. 
Indivldual milia (1829-100) 

...ldhted 
mean' Range Medlan 

Weldhted 
Iftean

b Median' 

(4) (e) (II) (7) Ie) 
11.08 7.21-19.74 8.62 143.9 120.8 
10.07 6.29-21.07 9.e6 137.3 128.1 
11.06 6.28-16.69 10.ae 143.11 1311.6 
8.99 6.30-24.66 9.69 129.7 120.2 
9.1\4 6.tl7-13.35 9.40 125.2 122.7 

9.61 0.04-19.03 10.33 124.8 134.9 
9.34 4.21-23.97 S.S6 121.3 116.7 
9.49 4.02-19.99 9.47 123.2 110.6 
9.0S 4.69-16.12 7.89 117.9 104.3 
8.l1li 4.62-14.76 7.40 114.9 96.6 

e.34 3.88-14.94 8.S1 108.3 ea.9 
7.70 4.46-13.15 7.60 100.0 100.0 
7.82 4.48-12.06 8.00 101.6 104.4 
'1.158 4.110-11.93 7.98 98.4 104.2 

8.ae 3.80-18.39 7.87 107.11 102.7 
7.46 3.90-13.64 7.39 96.8 96.6 
7.72 3.88-12.11 7.55 100.3 98.8 
7.43 3.l1li-16.94 8.87 96.11 89.7 

100 
"d 

~ 
~ .... 
M 

100 

.. 
g: 



156 MECHANIZATION IN THE LUMBRR INDUSTRY 

~.bl. ~- •• - U.I~ LABOR RBQUI"ME.~8. PlRCBK~~ •• OF Cjp~CI~T 
~ILIZ8D. ~KD ~OO .. O~~. Cjp~CI~T OF ID.K~IC~ B~LB 

P~CIFIC COA8~ 8~WKILL8. 1818-10 

Welgh~ed average Aggrega~e 

of man-hours Percentage annual capacl ~7b 
required of capacl ~7 ,mUlions 

Year per K ft. b. ... utilized" of feet., b. m.) 

11 18 11 18 11 18 
plan~s plan~s plants plan~s plants plan~s 

1920 10. a.4 n.a. 64.5 n.a. 808 D. a. 
1921 9.87 n. a. 46.0 n. a. 828 D. &. 

1922 9.35 nOla. 69.8 nOla. 916 nOla. 

1923 9.85 n. a. 76.8 n. a. 937 n. a. 
1924 9.27 n. a. 70.1 n. a. 977 D. a. 

1925 9.09 n .... 68.8 n.a. 991 n. a. 
1920 8.57 8.52 74.1 79.9 1,005 1.,71.1 
1927 8.18 8.21 78.0 B2.2 1,017 1,725 
1928 8.14 7.77 78.7 81.7 l,Ose 1,739 
1929 8.16 7.93 76.1 79.4 1.,043 1.753 

19se 8.35 8.14 65.3 70.3 1.043 1,893 
1931. 8.04 7.78 48.8 58.7 1.,043 1.693 
1932 9.41 8.45 27.3 31..2 1.043 1.897 
1.933 8.24 7.98 4l..1 42. 8 1,043 1.,897 
1934 8.64 8.04 38.2 42.9 1,043 1,697 
1935 8.24 7. eo 46.9 53.2 1,043 1,897 

aB&se4 CIIequlva.lent producUanandaggregate capacity. See pp. 148-& and. pp .. 149"-50. 

b-PractlC8b17 obta1nable cap&elt7. See pp. 148--9 .. 
D.&* Data not avallabbh 

~.bl. ~-8.- ~OTAL ~ID .~LB PRODUC!IOK OF 80~BKR ... WKILLB, 
1887-80 

Thousands of board feet Sample as 
Year 

To~ .. l South" 
percent of 

S .... ple tot.al South 

1.927 14,475.897 547.559 3.8 
1929 15,462,.485 828;637 4.1 
1931 5,983,782 421,547 7.0 
1933 Ii, 785, 491 ·38S.eo8 6.3 
19315 7.928.1572 417.910 5.3 

"nata tor 192'H!i tI'<JII "ftoRtA _ of tAo lInUod 8tom: 11130. _ut"""","s: 
Ui128· CU. 8. Dept. Com.. Bur. Cenaua" 19253). lIt ,,"7; data tor 1931 tr(ll c.ftStd of 
Na.",,/aCiwut JQ;11 {U. 8. Dept. com. t Bur. census, 1&36}. p. 429: ata for 1933-36 
from 8ame. 1936. (193&). p. '74. Data. are tor Alabama. Arkansas, Florida, Gecrg1a. 
Lou1s1ana. Missis81pPI. Nortb Caro11na, Oklaboma, South CarolIna. Tezas, an4 
Vir&m1a, and 1ncluc1. cnl7 1I111s prcdUC1ng 60 K ft. .. b. 1L. or more. 



Tabl • .1.-10. - TOUL AD 8J.lIPlJI ."l1li1111 or 80llTHBIII 8J.WIIILLB AD THBIII PIIODUCTIOI, 
BY VOLUIIII or PIIODUCTIOI, 18a8 

To'tal Souths. SBlnpie 

Volume KUla Production Kills Production 
of' production 

Percent Percent, IK £to b. m.) 
NWllber Percent M ft. b. m. Percent Number Percent of total H ft.. b. DI. Percent of tot.l 

~ot.l 11046 100.0 15 462.465 100.0 

50- 9.999 10.728 97.1 8,178,974: 52.9 
10.0'00-14.999' llSb 1.1 1,442,063 9.3 
lC. 000-24. 999 1024 0.9 2.110.165· 13.6 
25.000-49.999 90· 0.8 3.331.845r 21.6 
60,000 or over lOt 0.1 399.416 2.6 

50- 9.99g 10.728 97.1 6,178,974 52.9 
10,000 or over SIB 2.9 7.283.511 47.1 

'nata trOll! "ltflfntA C,nsur 01 the flnUed Statu: 1930, 'Manufactures: 
1821it' CU. 8. Dept. C01II_. Bur. Census, 1933), U. 448. For States 
J.neludea see table A"'$, ttn. &. 

bProduetaon data tor 1 or the lUI ml11a prOductng 10,000"14,999. 
H ft. b. JD. are Included wIth prOduc:tlon data tor IIl11s proouclns 
60"'9,999 H ft. b. !D. 

CSamp1e data. Include one mIll w1th an outPUt ot 9,600'"'10,000 W tt. bit JII. 

dproauctlan data tor 2 ot the 102 mills prOdUCing 16,000-24.999 

South SOuth 

22 100.0 0.2 628.637 100.0 4.1 

0 0 0 0 0 0 
7 31.8 6.0 77.697 12.4 5.4 
3 13.7 2.9 52.245 8.3 2.5 

11 50.0 12.2 419.602 66.7 12.5 
1 4.5 10.0 79.092 12.6 19.8 

0 0 0 0 0 0 
22 100.0 6.9 52S.537 100.0 B.5 

H ft. b. m. are tncluded with prOl.1uctlon data tor mIlls prDc1uC1ng 
10, ()()o-14. 999 H ft. b. IDo 

eprOduettan data tor 6 at the 90 mll18 prodUC Ing 26. 000"'49, 999 
Ii ft. b. m. ILre Inclucled with prOduct1on data Cor &l1ls prOduclng 
16,ClCJO-24,,$99 H ft. b. tao 
[PrOductton data tor 4 or the 10 mIlls prOductng 60,000 H ft. b. ID. 
01" over are included. with productton data. tor mUls prOducIng M,OOO"" 
49,999 H ft. b. m. 

.. 
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t.ble A-ll.- CRAIl AOORBOATIVI IIDIIII or kll-BOOkl, IQOIVALIRT PkODOCTIOI, AID URIT LABOk RBQUIRBKlRTI 
II IAMPLI BOOTHlkl IAWMILLe, 18aa-80$ 

Given ,ear free.din. year Link rolativ.~ Chain lIlde:o 
(19290100) 

JfUJIber Equivalent Equl valent 
Yea,. of production production 

8Uh Han-houri (millionl Man-houre (mUllonl Man_houre Equivalent Kan-bourso Equivalent 

of board of board production producUo,,4 
feet) t .. t) . 

(1) (2 ) (3 ) (4 ) (6 ) (II) (7) (8) (9) 
1925 - - - - - - - 97.4 100.8 
1928 10 7.039.129 452.7 0.979.318 464.11 1.009 0.998 98.2 100.2 
1927 14 9. 335.S26 672.1 8.934.670 638.9 1.046 1.0ell 102.11 10e.8 
1928 17 10.202.213 692.2 10.eS3.gel 864.e 0.984 0.90e 9S.9 96.7 
1929 21 12.012.894 740.1 11.884.864 716.8 1.011 1.034 100.0 100.0 
1930 22 10. 399.8S0 677.0 12.4111.294 7ee.l 0.S3t! 0.S8e 83.8 SS.8 

1931 22 8,238,180 499.2 10.399.838 877.0 0.792 0.737 88.2 115.3 
1932 23 8.743.470 415.3 8.430.448 620.8 0.800 0.79S es.o 52.1 
1933 22 e,eSl,144 449.8 6. 16e. 694 393.2 1.093 1.144 157.4 e9.7 
1934 22 15.S00.104 3e4.9 0.681.144 449.8 o.ees 0.811 49.9 4S.4 
19315 21 S.450,106 1530.4 e,II91.284 371. e 1.343 1.427 66.9 69.0 

. -- . ~. 

dO"""""4 tra •• 01. (7). 'onl of Chi .. 111 eOV,",d in tb11 table aut ',800-10,000 " tt, b. III. 1n 
U1I2C» tbl otbiN cut at lIaa~ 10,000 H t~, tlf •• 1n that ,aar, 
"cOl •• (II) ..., (1) ... 1110.""17 dl'14ld 1>J •• 10. (4) IIId (6). 

·Col. (8) divided 1>J 001. (0). IIId OUltlPlll4 bl 100. 

·C_t4IcI tr .... 1. (0). 

Unit 
labor 

requlre-
menta· 

(10) 
98.8 
98.0 
98.1 

102.3 
100.0 

94. " 

101.4 
101.7 
96.1 

102.9 
96.9 

------
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Tabl. A-ll.- IIDKXE8 OF AVBRAGB AMD MEDIAN UNIT LABOR REQUIREMENTS IN SAMPLE SOUTHERN SAWMILL8, 
1910-86 

Number Equivalent 

Year of Number ot production 
mills man_hours (mLULon. of 

board teet) 

(1 ) (2 ) ( 3) 
1926 14 B,934,570 536.9 
1927 17 10, 58a. 951 654.5 
1929 21 11,884,654 715.8 
1929 22 12,461,294 765.1 
1930 22 10.399.636 677.0 

1931 23 8.430,446 520.3 
1932 23 6.743.470 415.3 
1933 22 6.681.144 449.8 
1934 23 6,647,283 387.8 
1935 21 8,450.106 530.4 

~mber ot man-hours divided b7 eqUiValent prOductlon. 
bCOlIPUte4 trllD col. (,). 
·COOP\lted trill 001. (e). 

Man-hours required per thousand Indexes of unit 
board teet ot equivalent produotion labor requirements 

All mil19, IndLvLdual m111. (1929=100 ) 

weighted 
meana. Rang. Median 

We1ghted 
l'I'Ieanb Medlanc 

(4) (51 (61 (7) (B) 
16.64 12.85-54.40 16.27 102.1 104.5 
16.17 12.76-22.59 16.87 99.3 lOB. 3 
16.60 10.40-29.77 14.73 101.9 94.6 
16.29 11.46-28.19 15.57 100.0 100.0 
15.36 12.54-22.68 15.63 94. S 100.4 

16.20 9.11-24.95 16.52 99.4 106.1 
16.24 8. B2-37. 95 17.95 99.7 115.3 
14.85 7.73-23.46 16.48 91.2 105.8 
17.14 7.89-36.99 17.64 105.2 113.3 
15.93 7.65-29.04 16.01 97.8 102.8 

----- -- -- -
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Table ~-11.- UIIT LABOR REQUIREMENTS, PKRCERT~GE OF CAP~CITT 
UTILIZED, ~GGREO~TE CAP~CITT, ~ID AGGREGATB PRODUCTION 

OF 18 B~IIPLB SOllTBEIIR BAWIIILLH, 1928-8a 

Wei~h1.ed A~gre~at.e 
AUregat.e 

annual 
average Percent.age 0 f annual equ1 valent. 

Year of man-hours capac1 'toY capacl tyb product lone 
required utilizeda (millions o£ (m11110ns of 

per M ft. b. •• feet, b. m. ) feet, b • ... ) 

1926 15.34 S7.4 459 401 
1927 16.00 S6.1 459 395 
1928 1'6.94 72.S 449 327 
1929 15.99 S1..5 '449 . 366 
1930 15.02 71.0 449 319 

1931 16.97 152.1. 449 234 
1932 16.315 47.0 449 211 
1.933 15.59 50.8 449 22B. 
1934 1B.n 39.9 449 179 
1935 15.73 55.15 449 249 

aBased em eqUlvalent production aDd aggregate capac1tJ'. See pp .. 14&-9 aDd 14~ 
bPraetlCab17 Obt&1M.blt ca;acltJ'. See W. 149-6(). 
c8ee pp. 148-9. 

Tabla ~-14.- PIIODUCTIOI, MAl-HOURS, AID UIIT LABOR REQUIREMEJT8 
OF TWO BAIIPLB 80llTBERR LOGOIRG CAlIPH, 1927-8S& 

Product.1on Han-hours 

Period (M ft. b. m., Per 
lUilber scale) Number M ft. b. ... 

1927 27.445 394.178 14.36 
1928 24.428 364.81.6 1.4.93 
1929 22.21.7 370.026 16.68 
1930 23.658 31.5.152 1.3.32 
1.931 20.977 267.45E1 1.2.75 

1.932 18.41S 265.393 14.41 
1933 17.1523 248.S61. 14.20 
1.934 11.824 149.891 12.68 
19315 20.068 261.614 13.04 

1927-29 74.090 1.129.020 15.24 
1930-32 63.0153 848.001. 13.45 
1933-85 49.415 6eO.366 13.a6 

aercent&~e decrease 
1927-29 to 1930-82 - - 1l..7 
1930-82 to 1933-315 - - 0.7 
1927-29 to 1933-3!! - - 12.3 

l[. cne or tbea. ctUlP8 .,,»pUed & 11111 whose practteab17 Obtalnable Call8Clf;7 waa 12 a11-
11m board tut per ,.ar; the other ... 11111 whose pl"aCtlcab~ !)beam_bIt O&jI8,cl~ was 
81 a1111an board r.et per liar.. Botll CUlp8 out 1'I11ow P1ne .IIl"1nclll&l17. 
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Table ~-1&.- RATIO OF PL~.IIG-KILL TO SAWMILL UIIT LABOR 
IUlQUIIUlIlEK'rB OF BAIIPLB SAWIIILLB. BY IIBGIOI. 

KILL CAPACITY, AlID PBIUODa · 

Pacific Coast Sou them pine Sout.hern 
mills mill!! hardwood 

Less t.han 50 Less t.han 50 
111115, 

less t.han 
Period 50 million 50 million 50 

million or more million or more million 
board hoard board board board 
feet.. :feet feet. feet feet 

Number or'mills 2 5 5 3 3 

Ratio 
Before 1900 0.19 0.20 0.32 0.23 0.37 
1930-35 0.19 0.25 0.32 0.30 0.37 

aFor method or computing rat10s see pp~ 148-9. Klll-eapaclty flgures refer 
to practICably obta1nable annual capacIty (tQl'" methOO or C1et.ena1n1D.g pract1cabl¥ 
obta1Daole capaclt;y see pp. 149-60). 
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DESCRIPTION OF DATA FROM 
NRP MACHINERY-MANUFACTURERS SURVEyl 

Ikta. were obtained in a field survey covering 1.1+ equipnent-lllll111facturing 
canpanies candocted by the Natiooal Research Project in cooperatioo with 
the National Bureau of Ecmanic Research. Fran these can ..... ies was ob

tained the value of sales (and in sane instances the number of units 

sold), chiefly for the period ~920-36, of equipnent used in the llBllufac
ture of lumber. Of these conpanies, seven produced sawmill or ot her 
woodl«lrking equipnent, three praluced lIllIiler carriers, two produced trac

tor lqrging equipnent, and three praluced excavating equipnent.2 

SAWKILL AID OTHER WOODWORRIBa RQUIPKBWT 

The woodworking-machinery sales data ioclude equipment employed in 

sawmills and in planing mills attached to sawmills and, in addition, 

a wide variety of equipnent used in other woodworking industries. The 
sales of carq>anies covered in the survey have accordingly been divided 

into the follQring three categories: 

1. Sawmill machinery. Tbis category includes large band mills, port

able circular sawmills, steam feeds. carriages, edgers, trinlners, gang 

saws, large vertical resaws. large horizontal resaws, cut-off saws, and 
circular rip;a1MS. 

2. Heavy planing-mill machinery used in planing mills attached to saw

mills. and including 0Dly machines that would be used for the snrfacing 
and finishing of 1lll1iler as discussed in this report. This category in

cludes planers, planer-<na.tchers, planer-<na.tcher-ml.ders, planer-ma.tcher
floorers, band resaws, vertical resaws, rip;a1MS, surfacers, and mlders. 

3. Light woodworking machinery. Tbis category contains items of m
chinery used to sane extent in planing mills attached to salomills. but 

the sales represent mainly equipnent used. in furniture factories and 
other woodworking establishments which are not attached to the lIllIiler in
dustry as defined in this report. It includes small planers. gang plan

ers, cabinet planers. small planer-ma.tchers, hand plaDers-and-jointers, 

~xcePt 8.8 apee1t1ed. tbe data InclUd:e4 In this appendtx were collecte4 in a Ueld. 
a1llM'e7 camlucted by the NatlOD.B.l Research Project in cooperation with tbe NatIonal 
Bureau or EconomiC Research. Harry Jerome partlet~ted 1n the plannIng of the 
l!Iurve), and J~ Van Horn WhIpple organ1Zed. the tlelCi work. and supervIsed. tbe editIng 
of the IBterlal.e collected.. 
2(he or tbe c-oape.nIes produced equllB8nt In two or tbe 1ndlc&ted categorIes. 
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small surfacers, SIIBll. cut-off Sal<S, scroll saws, shapers, small mold

ers, woodworkers, sanders, wood lathes, tenon machines, lIIOl'tisers ..... nd
tenoners, hand jointers, sash and door stickers, and band, siding. and 

circular resal<S. 

Data c.t>tained fran three of the cmpanies were for sales of sawmill and 
heavy planing-mill machinery only. The remaining four prodUced equipnent 
falling in two or more of the three categories, and the allocation of 
sales to these categories was made on the basis of the sales of indi
vidual new machines. 

The data. obtained for two of the seven canpanies represented insep
arable totals for sales of new machines, repairs, and parts. Sales of 

repairs and parts were separated and eliminated in the case of the other 
five cmpanies. 

The value of sales of woodworking machinery by these seven manufac
turers is presented in table B-1 according to the three categories noted 

above. Sales of some of the companies were not available for a few 
years of the period 1920""36. For such years sales of the canpanies for 

. which data were lacking were estimated on the basis of the average pr0-

portions that the sales of these canpanies canprised of the sales of 
other canpanies manufactul'ing similar products. The proportions were 
canputed for years for which the sales of all canpanies were available. 
One of the companies required such estimates for the period 1920-27. 

It was necessary in the case of two companies to divide estimated total 
sales of woodworking equipnent into sales of sawmill and planing-<llUl 
equipment. This was done on the basis of the percentage of all sales of 

the individual companies accounted lor by sales of saWllill and planing
mill equipnent. In one instance estimates for the last 2 months of 1936 
were IIBde on the basis of the average for the first 10 IIKIlths. 

Table B-2 presents a comparison of the value of sales of sawmill and 
heavy planing-<llill machinery by the seven companies and the value of 
sawmill machinery as estimated by the code application division of the 
No.tional Recovery Administration. 

Of the 39 subdivisions of the machinery and allied products industry 
specified by the NRA. 1 manufactured woodworking machiner), with the 
exception of sawmill machinery and 1 manufactured sawmill machinery, 
defined as equipnent "for use in sawmills for converting saw logs or 
tilmers into lU!li>er and other timber products ... 3 Since it is not certain 

whether planing-<llill machinery, even of the limited types contained in 

~t1C1\81 Rec01feT'l" Adllln1stratlon, COC!SS at hit" C~U.Uoa, los. 330-3'13 (AJ)I)rO'Vea 
COC1e No. 34"1, Mar. 17, 19M), VIII, 242, m. 
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the sample, is included in sawmill machinery as defined by tile NRA, the 

canparisons in table B-2 are made on the basis at two sample totals, one 

including and one excluding sales at beavy planing-mill machinery. 

Examination of table B-2 reveals that the volume at sales obtain~ 

in the survey fluctuates closely with the values reported to NRA. The 

percentage which the sample series including sa>IIIlill and heavy planing

mill machinery canprises of the NRA series varies between 51 and 63; 

the percentage which the sample series including only sawmill machinery 

canprises at the NRA series varies bet~ 38 and ..s. 
The NRA registered 17 manufacturers of sawmill machinery, and it was 

estimated that 7 at these C(JlCerns accounted for 75 percent at the sales. ~ 

The NRP machinery-manufacturers survey included five producers at salIIlill 

machinery and two producers at planing-ru.ll IIBChinery. Three at the five 

producers of sawmillllBChinery also lIIIllufactured planing-ru.ll machinery. 

The biennial CeftSUS of lfanv.facturos has reported the value at produc

tion at woodworking macbinery; since 1927 it has also reported on wood

working power-saw blades. Table B-3 presents a canparison between the 

value of total sales at the seven manufacturers included in tile survey 

and the value of product ion of all woodworking machinery as reported by 
tile Census of lfanv.factuns. 

The percentage which the value of sample sales canprises at the value 

at total productioo declines steadily fran 1925 to 1935. It seem reasal

able to assume that sales of sawmill and heavy planing-mill machinery 
may have declined proportionately more than the sales of other wood

working machinery. If this were so, it would account in part, at least, 

for the decline in the percentage of the value at total production repre

sented by the sales sample. 

LUMBEa CABBIEaS 

Data obtained tor three of the canpanies surveyed refer principally 

to the value of sales of the straddle-truck type of lumber carrier. 
These data included the sales values of a small trant-lift truck used 

for piling lumber (this machine embodies the operating principles of 

the front-lift device which constitutes a special feature at one of the 

straddle-truck carriers). In the case ot two of the three canpanies. 

an1:y total sales at all equipment were available for a few years at the 

period 192(r36. and it was necessary to estimate the value at their sales 
at IUlliJer carriers for these years. The estimates were made on tile basis 

·w. H. D1111n_ Repert on lIRA Pre-<lode Iaber an1 PrOlluetlon Statlttlcs (National 
R.aearcb ProJect lIIBmorandUJI. une. based. an NRA tU6 DIlterlalB) ... 
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of the average of the ratios in S1I1TOIIIIdillg ;vears of the value of sales 

of luni>er carriers to total value of sales of the canpany in questiOll. 

One canpany began manu!acturillg carriers in 1921/. and sales for 1927 8IId 

1<)28 were estillBted by straight-line interpolatioo between 1929 and the 

Imam zero in 1926. For two of the canpanies 1936 data were available 

0IIly for the first 9 months; sales for the last 3 months were estillBted 

fran the C)-IIlCIIth average. 

The three e&rrier-manufacturillg canpanies surveyed are the <lilly pro

ducers of luni>er carriers at the present time; other producers have DeVer 

been important. The sample of sales shown in table B-4 is there! ore 

believed to represent practicaU:v all of the sales of lul1i>er carriers 

durillg the period 1920-36. 

The sales data for these machines do not represent sales made onlY to 

the lul1i>er industry. Sales of carriers of the type discussed here to 

industries engaged in activities other than the fabrication and distri

butioo of lul1i>er products have been small in vOlume; on the other h8lld. 

man)' carriers are employed in the wholesale and retail distribution of 

lul1i>er. 

TRACTOR LOGGING BQUIPMENT 

Data for two of the canpanies surveyed cover the value of sales of 

tractor hoists and loggillg arches. OnlY total sales of all eqnipnent 

were available for 1932 and 1933 for one of these canpanies. 8IId it was 
DeC: 5"ry to estimate the value of sales of tractor loggillg equipnent for 
these;vears. The estimates were made 011 the basis of the average of the 

1931 and 1934 ratios of the canpany's sales of tractor logging equipnent 

to its total sales. Data for one of the two canpanies were available 

ool:v through the first 9 months of 1936; sales for the last 3 IIIOInhs ,.;ere 

estillBted fran the 9-!DOOth average. 

There are no canparable data with which to canpare sample sales of 

tractor logging equipnent. An examination of trade journals indicates 

that the two canpanies surveyed are among the leading advertisers of 

this equipnent •. It seems likelY that the sample of sales shCIIII in table 
B-s reflects the course of the sales of this equipnent with reasonable 

accurac:v. 

Bxe~V~TI.B BQUIPME.' 

Each of the three exco.vo.tillg-equipnent canpanies surveyed manufactured 

power shcvels, and one also produced.locanotive cranes. 
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The sales of parer shovels and locanotive cranes to the lunber indust ry 

account for only a small proportion of the total sales of excavat ing 

equipnent of the three cCllpUlies. Their total sales, hCMever, canprise 
a lal-ge portion of the.total production of this type of equipnent. They 
represent between 33 and 61 percent of the total volume of praluction of 

pcIOeI" shovels aDd locanot ive cranes lsee table B-6l. 

Repairs and resales nake up a considerable portion of the sales of two 

of these CCllpUlies: for the third, available data cover onl,y new units. 
The c .... "" of lIanu,fact .. ns nomally includes in its detailed praluction 
tables only new units and parts, listing receipts for repair work sep
arately. It is therefore likely that the percentages shown in table B-6 
are inflated. 

The total-sales series was partly estimated. For one canpany the 1936 

data were obtained for onl,y 9 mcnths; fignres for the last 3 IOOlIths >ere 
estimated on the basis of the !I1OIlthly average for the first 9 !I1OIlths. 

For another cmpany the figures. for 1920 and 1936 were estimated on the 
basis of the ratios in 1921 and 1935, respectively, of the sales of this 
canpany to the sales of the other two. 

Year 

1920 
1921 
1922 
1923 
1924 

1925 
1928 
1927 
1928 

1929 
1930 
1931 
19.32 

1933' 
1934 
1935 
19S8 

Table B-1.- V.LUB OF •• LBB OF WoOD.oaEIIO KlCBllERT 
BT 8EVS. CoMP •• IB8, BT TTPB OF BQUIPKBIT. 1920-8e& 

(!howumdlo ot 4011 .... ) 

Planing-mi II 
Planing and 

Total Sa .... i~l (heavy 
woodworking 

finishing) 

3,893 2.843 881 589 
2.089 1.370 344 375 
2.454 1.509 439 506 
3.818 2.108 819 591 
3,301 2.091 592 618 

2.887 1.280 489 618 
2,853 1.848 471 534 
1.885 1.039 372 454 
1.587 933 325 329 

1,958 1.222 344 . 390 
1,161 731 230 200 

555 324 115 118 
230 128 39 85 

338 188 114 38 
401 253 107 41 
1I1e 303 l81l 48 
907 828 20S 7e 

• rOl" detlnltlan or apec1tted typea of mCblner, eel PP. lee-8. 



Year 

1_ 
193. 
1930 
1931 
1932 
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~.bl. B-lI. - VAL'OJI OP ~OTAL BALBI AD IIAIIPLB BALBB 
OP WOODWORKIKG MACHIBBRT. lells-all 

Sales of sevea companies b 
Percent. 

of total salee accounted for 

~o"tal •• lesa 
(thouaands of dollars) by a •• pIe aales of -

(thousands S • ..,.ill 
of dollara) Sawmill Plan1.n-g-mill Sawlllli and planing-alll 

lll.achlnery {beavy finishing) aacblaer;,c theavy £inlshln,) 
aaehlnery maehlner,c 

2.440 93. 32' SS.2 51.6 
2.1540 1~222 .... 4B.l 81.7 

1.e08 ~., 230 45.5 59.8 
,760 324 11~ 42.e 57.8 
261 126 •• 4B .. 3 63.2 

-W. H. tllUnpa. ~POl't tlG. NP..A Pre<od.e !.&bcr w Pr"<ld!uctlO1l 8t&tlaUcs (Ha.t10ll&1 Research Pro.teet. 
~.. UG80 bUa4 Cft liSA rna _tarlale). .... "' ..... 
en. .erl •• pre •• ated _7 Dot be aU-Ietl,. c~llfll'llble. It 1$ not kDGlfI1 wMtMl' the lfRl tlpnts 
laelWl8 &alta of pt.l"ts aM rapalrll; ezcep.t tor two 41r the seven coapanlea. such sales are not 
Included In the UJlitJ.e •• rle.. 'f. pU'cent&pa .,. tblretGr1l lIIId.eratau 01' Oftt'State tbe caveraae 
of tbI NQle. 

Table B-8.- VALUE OP TOTAL PRODUCTION AKD SAMPLB SALES 
OP WOODWORKIWO MACHINERY. '18Z&-S& 

Val\le (thousands of" dallal'll) of - Percent. 
Year 

proc1uct.iona Total salea '1-eompan¥ IIBles 
Total 

of seven cCllpaaleeb .... ot total product lonG 

1920 ft. .... e._ -
1921 ,<) 3~61a -, ... It .... 4._ -
1933 ,< ) 6.8N -
1_ D.&. 5~103 -
193. 49~861· 4.112 •• 2 
1936 11.&. 4.320 -
1927 3'1 • .213 8~~4 8.' 
1 .... D .... 2.'169 -
1939 41~827 S .... 7 •• 

'''''0 D.a. 2.18e -
1931 lS.sea 1.090 7.8 
193' D ••• 471 -, ... 8. '11'1 - "". 6.9 

'''''' D.a. 764 -
1 .... 15.683 ... '.4 
1_ 11. ••• 1,'709 -
&IMlw •• JloOl1work1A& _c-hlMrJ and JloQC1worltlll& J)GIIfer-eaw Cl&4ea. Dna tel' 1~ trea 'if,n,,!. 
Otuu 0/ tAtl "'ft«1 $tot'": ,liSO. -Hanuractures: 1928- (U. S. Dept. Ca. •• But'. CauWll. 1!IJM:). 
n. rna, 1102: <lata t.or 1851 frca CflU;.u of Mo"t.I.tactvru: JID.! CU. S. D~pt. Co ••• Bur. Census. 
1_). JIh 120. SICS .. data tor ue II1Id. lie6 he..... 1","" (1if58), Pit- tu. lOiS. 
bae,n .. nta ... Ulu. 

en. CaM10 01 Mmufoetwru prodw::t1aa tlIW'" :n~11J t"etu to new unlU Illd puts: recelpte for 
nlllir work al"tl lated aeparat.e17. Tbe 7-e<apu1l aeries represents sr'on sales UI4 lllcl114ea lnsap
&r&bl. !t .. rer J&rta &rid. "1&Ira. Altbough recdpta rrca rep&il'a e~l.ed .. s.ll wt In4etal'-
1l1natl Pl"o;ol"tlQl Of t1:ll toUt tor rel&ll"fl &M oarta. It La UtlilT tJat tbe D&l'Ceftt&saa &r8 s~t 
tnrlatt4. 
"f'1SUN. fill' woo:twCf't1nS _cbwl7 CI\~ are _~-ose,ooo tar 1El &DIl 144·,44'7,000 for !SIP!!. No efrort 
wu .ade to U:~l.ata tl&m"M far troa::htoI'-klna pcwIr-sur tlla4ee .. was 4«111 111 tbI cue of 1\115. 

-Data tor WOO4WOI""UI;& f-r-u.. Wt\1u wtlH aot l'_ported tel" 1926. 11M 'lalua wu estlate6 b7 
aultlp1J'lq the ft1u. 0 wOOIlWorlJna _ell1na1"}' III 1925 b;r U. lie? raUo or tile nl\M. or _ooawork1DC 
:DC*tr--eD bl&4e. to ua .... 1. ~ wooDu'ltln& -.eh1nerl' • 
•• ~ Dati. !tOt _,,11&ble. 
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Table'B-&.- VALUS OF SALBS OF LUMBBR CARRIBRS, 1880-88& 

Year Thousands of dollars Year Thousands 0 f dollars 

1920 238 1929 508 
1921 109 1930 251 
1922 299 1931 178 
1923 589 1932 83 

1924 447 1933 123 
1925 437 1934 178 
1928 555 1935 388 
1927 393 1938 890 
1928 410 

~ta t"e fer to sales by the onl.7 three manufacturers or th18 equIJ;1DeDt at tile tlJDa 
of the survey. Bales ttl retail and Wholesale dIstrIbutors of lumber are inCluded. 
as 18 tbB SEll vol'IDII!J or sales to otber 1Il4ustr1es. 

Table B-8.- VALUE OF SALB8 OF LOOOIRO ARCHIS AID TRACTOR BOI8!8 
BY TWO COMPARIBS, 1888-18 

(Tbouean4e of' 4011& .. 8) 

Year Logging Tract.or Year Logging Tractor 
arches holst. arches hoists 

1929 85 458 1933 21 85 
1930 63 260 1934 61 188 

1931 19 129 1935 108 362 

1932 20 9 1936 169 601 



Year 

1919 
1920 
1921 
1922 
1923 

1924 
192~ 

1926 
1927 
1926 

1929 
1930 
1931 
1932 

1933 
1934 
1935 
1936 
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Table B-6.- V~LUK OF TOTAL PRODDCTION ~ND SALES 
BY THREE COMPANIES OF POWEB 8HOVELS 

AND LOCOMOTIVE CRANES, 181&-36 

Value of sales by three companles 

Value of Totalb To lumber Indust.ryc 
total pro-

duetlona 
Thousands Percent. Thousands 

(thousands of 
of value 

of Index 
of dollars) dollars of total dollars (1925=100) 

production 

15.3684 n. a. - n.a ~ -
D. a. 1",,478& - 245 121.9 

15.86'74 5.422 34.2 97 48.3 
. n.&. 9,074 - 218 108.5 
29,2264. 14,112 48.3 450 223.9 

n. a. 11,648 - 187 93.0 
32.835! 12,54'7 38.2 201 100.0 
n. a. 13,005 - 158 '78.6 

38,494 t 12,'742 33.1 142 '70.6 
n. a. 14,878 - 196 9'7.5 

49,301 16,952 34.4 111 55.2 
n. I.. 9.941 - 69 34.3 

20,442 8,183 40.0 25 12.4 
n.a. 3,507 - 15 7.5 

5,095 3,108 61.0 0 0 
n. a. 4,568 - 24 11.9 

13,295 6,282 47.3 0 0 
n. a. 8,2188 - 66 82.8 

aBased on Cen.sv of KtJfWfactUf'es: 1925 CU. S. nept. Com.! Bur. Census, 1928), 
p. 1031; J929 (1933J. II. 1099; and 1835 (1936) .. p. 1076. 

bOata are froa HRP maehlnery-manufacturers surve7 and cover two companIes manu
facturIng ~ower shovels and one company manufacturIng both power shovels and 
locClllotlve crenes. Data tor the latter company are tor new un1ts onl, (no repalrs 
or rebuIlt .quipment)~ Data tor the former companIes Include repaIrs and r~salea. 
In the case or one, about 70 percent ot the sales represented salea or new units, 
about 20 percent represented resales. and a~out 10 percent represented parts. 
In the cue of the other. about one-thIrd represented repairs. 
clncludes complete units only. Soae rebu1lt unIts may be lnclUded. The COMP&f\lI' 
manufacturing both power shovels and locomotive cranes sold CIll7 the latter to tbe 
lumber 1n4U8tr,J'. 
ctData for locoaot1ve cranes were not "ported tor 1919, 1921. and. 1923. Va.lues 
were estlmated by multIplying the value of power sbovels in these yeaTS by the 
1925 ratl0 or the value of locomotIve cranes (see ftn. f) to the value or power 
ShoVels.. 
apartl,. aat11llated. 

tCrawler and loccnotl ft cranes were reported in cOlJlblnatlon In 1925 and 192? ~ Ttl-e 
valu. ot locOIlIotlV1t c.ranea onu .. S Itstlmated on the baats of tM 1929 proport1on8~ 
n.a.. Data. not available. 
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DESCRIPTION OF DATA FROM WEST COAST DIRECTORY 

The West Coast Lumb.rman, a trade publication of the Pacific Coast 

lUl!iler indilstries, has published periaiically its /landbook and Directory 

01 the Western Timber Industries. The sections on the lumber industry 

contained infomation for concerns operating logging camps and sawmills 

in each of the various localities. 1 

JATURB OF THR DATA 

Mally of the concerns listed reported their app1'Oltllmte daily capacity 

aDd the nature of their principal items of equip!!Ent. In a considerable 
nUl!iler of instances the nllllDer of items of equip!!Ent was also reported. 

A particular virtue of the directories as a source for equipment data 

is that they cover a large nUl!iler of operations. The 1935""'36 directory, 

for instance, listed 1.'177 Pacific Coast operations.2 The nwrber of 

Pacific Coast mills reported by the C.nsus 01 Ranulactuns for 1935 was 
only 1.090.3 This difference I181/' be explained only in part by the fact 

that the census figure does not include establishl1Jents whose praiucts 

for 1935 were valued at less than $5.000 • . 
The 1933. 1935""'36, and 1937 editions of the directories \olere used as 

the basis for tabulations designed to indicate techniques utilized by 

Pacific Coast logging camps aDd sawmiils. According to the publishers 

of the directory, the material in the 1933 and 1937 directories was col
lected during the early months of the date year and the late mnths of 

the preceding year. The publishers did not specifically state the periai 

during which mterials for the 1935""'36 directory were collected, and it 

was assumed that this material was collected late in 1935 and early in 
1936. The data fran these directories \olere therefore considered to refer 

to the years 1933. 1936, and 1937. 

Unfortunately, reports for many of the operations did not contain in

fomation on equip!!Ellt. Since there is evidence to indicate that reports 

for snaller operations \olel'e considerably more deficient in this respect 

lame concerns h&4 establishments in several localit1es 8l'l4 were accONllngly listed. 
1n each. In aucb. cases the various eatabl1shlllents were considered. to be seParate 
operationa and were 80 tl'9ated In tabulatIons based on the dlrector1es~ 
2LOgglng campa and eawmllls 1'f8I'e counted as separate operatIons Wll&se they were 
operated by the same concern 1n the BaM loaal1ty, In whIch case the sawmill and. 
Ita loggIng camp were counted a6 8. sIngle operat1on. 

3C."""" Of JlamJaciWfls: la35 (U. s~ DePt~ com •• Bur~ Census .. la58). p. 476. 

170 
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than reports for larger operatiolls,' equipnent data for operatiOllS of all 
sizes would therefore be of doubtful significance. In individual size 

groups, however, tltis source of distortion is minimized. Because many 

reports also failed to indicate the capacity of the operation, a large 

proportion of the operations had to be excluded fran the tabulaHons." 

Another reason for the exclusion of a nUldler of q>erations fran the tab

ulations was tbat reports in earlier directories were less detailed than 

those for 1937; this could be offset only by including in tiJDo cmpari

sons those operations for which adequate reports were available for 1933 

and 1937 and for 1936 and 1937. 

DE8CRIP~IOR OF !BR !jBULA~IOK8 

LogiJIC c_. 
In order to determine cbanges mer tiJDo and differences between camps 

of different size with respect to log-'Yarding equip!lent of Pacific Coast 

camps, a tabulation was made of operations reporting such equipment. 

Because ·operating conditions differ according to size, camps included 

in the tabulations were separated into five size groups, which are based 

on reported daily capa.city.8 Ca!pl.risons were DBde for each size group 

between 1933 and 1937 and between 1936 and 1937. In order that dis
tortion due to incomplete reporting might be avoided, the only camps 

included in the 1933-37 cmparisons were those which reported for both 

years the type of log-yarding equipment in use. Camps which failed to 

report on the nUIIDer of units in use were included, for the tabulation 

was intended to indicate, for each of the two years, hOf II8lIY camps used 

donkey engines only, tractors only, or both. The size group to which 

a camp was assigned was determined by the daily capacity reported for 

1937. Where the 1937 estimate was not available, the 1933 estimate was 
used. Where neither was available, the camp was not included in the 

tabulation. The procedure foll<><ed for the 1933-37 cmparisons was also 

follG<ed for the 1936-37 canparisons. Because a nUldler of the camps for 

which adequate 1937 reports were available could not be included in the 

1933-37 or 1936-37 canparisons, a separate distribution by size of camp 

"'See p. 1'15. 
6rbe various tabulations are deserlbe4 in the tOllCM1ng sectlO1. 
8.rhe reported alee of an operatIon Is basee on the owner's estimate or the datly 
c&paclt7 ot his operation. Slnce dittering crIteria may have been used by the 
variOUS OImel"8. the aanlng and COlllP&ra.bll1t7 of tbeae est1mates are open to some 
Question. A DUIlber. of the Ope1"8.tlons were cOftred 10 tbe NRP-NBER logglng-eamp 
and sa_Ill survey .. 8..D4 estimated 4ally capaCities as reported to lmP-NBER fIeld 
agents are quite "lIIltar to those publlsbed In the dlrectOl"les. The sll1Il.arlt.,. 
suggests that the esttmatea In the dIrectories are care tully considered ones. 
In any event. the rtgurea as publ1s.bed are prObab-17 surt1cl~ntl.y accure.te to show 
generall7 the differences In equip.ent aSSOCiated wlLh dIfferences 10 81&e 
or operatlans. 
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aDd type 01 log-farding equiptrent was made for all ClIIIt'S whose 1937 re
ports were sufficiently detailed to permit this. The results of the 
log-yarding tabulation are presented in table C-1. State break-downs 
of the 1937 distribut ion are shawn in table 0-:.. 

A tabulation similar to that for log-yarding equipment was made for 
log-hauling equipment (locomotives aDd trucks). The results are pre
sented in tables C-J and ~. 

A cOlIStruction-equipment (bulldozers and pooer shovels! tabulation, 
shawn in table C-s, was also 118de. In this tabulation, harever, 110 ef

fort was made to mire CCJlilarisOllS over time, and the data refer to 1937 

only. FurtheI'lOOre, the basis for selection of camps to be included in 
the tabulation differed. It was helieved that all camps required log
yarding aDd log-hauling equipment, aDd therefore differences in tech
niques could be indicated by differences in the types of equipment in 
use. Not all ClIIIt'S, harever, have need for cOlIStruction equipment of 
their awn, aDd a different criterion was sooght for inclusion of camps 
in the cOIIStruction-equipment tabulation. The criterion selected was 
cOllilleteness of reporting; the test for this was: did the camp report 
adequately on the type of log-yarding or log-hauling equiptrent used? 
Thus the "Nwmer of camps reporting" in table C-s includes all ClIIIt'S in

cluded in the distributiollS of "All camps reporting in 1937" as shown 
in tables C-l and C-J. 

It should be noted that the changes over time shawn by this series of 

tabulatiOllS, based as they are on groups of identical canpanies, my be 

somewhat biased. It was not possible to trace changes in ownership of 
the ClIIIt'S, nor was it feasible to trace changes in location. Thus the 
groups of ClIIIt'S are identical with respect to CJI'Ilership aDd location as 
well as canpleteness of reporting. Such calII's are likely to be IOOre 
s table than the average in terms of the length of the period of cutting 
a.t a. single location aDd a.re therefore likely to employ methods which 
a.re sanewba.t different fran those eq>loyed by canps which move frequently. 
This a.pplies pa.rticularly to the methods used for hauling logs. 

It should be recognized, furthermore, tha.t changes in techniques over 
a period of time for the Pacific Coast as a whole are likely to be min

imized by a consideration of data for identica.l C8llpS, for new camps are 
likely to enploy new techniques. 

Another series of tabulatiOllS was 118de. This series'is concerned witb 
the n1llltler of units of particula.r types of equipment in use ra.ther than 
wi tb the n1llltler of camps using them. There are three tabUlatiOllS in the 
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series dealing, respectively, with log-yarding, log-hauling, and con

struction equipment. No distinction is made between units used in small 

and large canps. In this series, as in the preceding one, data for 1933 

and for 1936 are ~tely canpared with data for 1937. 

In the tabulation dealing with log-yarding equiJ?lll'nt the nWli>er of 

donkey engines and the nWli>er of tractors used by a group of camps in 

1933 are canpared with the nUlltler of each used by the same camps in 1937. 

Data used in the tabulation are for those cal1!PS which reported on the 

number of units of log-yarding equipment and on type of log-hauling 

equipment in both years.7 Failure to report on daily capacity did not 

constitute grounds for exclusion. The description of the 1933~7 can

parisons also applies to the 1936~7 canparisons. In addition to these 
canparisons CNer time for groups of identical CIlIIpS, the nUlltler of donkey 

engines and the nUlltler of tractors used by all canps which had suffi

ciently detailed reports were counted for 1936 and 1937. The results of 

this tabulation are presented in table 8. 

Similar tabulations were made for log-hauling equipment (number of 

" trucks and railroad mileage) and construction equipment (l11lIIiler of parer 

shovels and nlllliler of bulldozers I ; these are sbo;n in tables 9 and 10. 

Because of the fact that bulldozers were not introduced in Pac if ic Coast 

logging canps until 1932. adequate data for 1933 could not he Obtained; 

the 193n7 canparison for bulldozers is accordingly anitted fran ta

ble 10. The criteria used for selec):ing camps to he illCluded in the log

yarding tabulation were used in the case of the log-hauling tabulation. 

In the case of the CODstruction-eqniJ?lll'nt tabulation, however, SCIIe m0d

ification was necessary because of the fact that Dot all camps needed 

construction equipment of their !MI. Camps included in the construction 

tabulatiOll were those which reported the tYPe5 of log-yarding or log
hauling equipment in use in both years; thus the camps included in the 

construction tabulation (table 10) include all CIlIIpS included in either 

the log-yarding or log-hauling tabulations (tables 8 and 91. 

The changes over time indicated by this" second series of tabulations 

for logging cal1!Ps, being based on the experience of identical camps, 
are subject to the kind of bias discussed in connection with the timt 

series. Unlike the fimt series, which deals separately with camps of 

different size, these tabulations are subject to bias introduced by the 

relative overrepresentation of the larger CIlIIpS. 

7SUch C&lIPS are believed to bave reported tullY on type or equIP_nt. Aecordlng17, 
a CU1P which 414 not report at all on a gtUD type of yarcl1ng equtpent tor one or 
the two 3earl tra8 aseWDe4 to bave used no units of that 'type of :Jardlng eQutpaent 
In tbat 7tar. and data tor the camp were luelUded. In the tabulat1on.. However, 
a CIllIIP that reported. the use ot a gInn type ot 7anl1ns equipment wIthout "speCl!7-
tna: tbI mzmber Of units 1n use was not lDCIUded.. 
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InfOnll!ltion appearing in the 1935""36 edition of the directory was used 

in order to distribute sa .... ; 11s by type of jJeadsaw used (band saws ally, 
circular saws only, or both) and by type of pao'er used (steam ally, eiec

tric only, or both). 8 These distributions were mile separately for eacb 

of the five size groups. 9 All mills which indicated the type of beadsaw 

used were included in the t~-headsaw tabulation provided tbat they 
reported also their daily capacity. Similar criteria were used for the 
inclusion of mills in the t~""flOrer tabulation. The results of these 

tabulations are presented in table C'r6. 

Table c-, presents the results of a third tabulation of sawmill equip

ment. Tbis tabulation was mile by counting the n1lll'ber of mills which 
reported using specified types of. equiplJent. As in the case of tbe other 

two tabulations, the mills were assigned to their appropriate size class; 

where this could not be done, the mills were not counted. The first line 
of figures of. table c-, indicates tbe total nUlltJer of. mills reporting on 
any type of. sawmill equipD!nt in use and on daily capacity. 

COVIIllOB OF ~1111 ~AIIUL&nOIf. 

Indications of tbe extent of. the coverage of the tabulations of. l~ing 

C8l!PS according to types of. equipD!nt in use are given in table C-8. In 

table ~ are given similar figures for the tabulations on nwnber of 
units of such equipment. Table C-I0 gives the coverage of. the type
of-headsalf and type-of-pao'er tabulations for sawmills. The measure of. 

coverage used is the percentage that the nUlltJer of. logging C8l!PS Ol" saw
mills used in a given tabulation for a given year is of the total nWdler 

of legging <:aDpS or sawmills listed in the directory for tbat year. 

With respect to the tabulations of logging camps reporting type of 

equipD!nt in use, 31 to 37 percent of the camps in the 1933 directory 
were included in the tabulation. Of the C8l!PS listed in tbe 1935""36 di

rectory, 29 to 39 percent were included in the tabulation. Of the C8l!PS 

in the 1937 directory, '13 to S6 percent of. the camps reported in suffi

cient detail to permit their inclusion in the distribution III!de for 1937. 

Cot lesponding percentages for the tabulations dealing with the llwnber 

of logging-caI1p eqUiplEllt units in use are as follCJolS: aq. to 27 for 1933, 
• 22 to 25 for 1935""36, and sa for 1937. 

SAn examination or data tor other yeara 1nd leat&t1 that changes In sawmIll equtp
ID&Dt mar the periOd or tlms covered by the avallable directoriea (1933-37) were 
note or aufUcient. 1B8Il1tUde to warrante aeparate tabulatIons tor each 19a.r. 
9Sel ttn. 0 or th1s append. tx. 
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The type-ot-headsaw tabulation for sawmills covered ~6 percent of the 
sawmills listed in the 1935""36 directory; the tr.p<Hlf-porer tabulation 

covered 38 percent. 

The State distributions of the logging camps and sawmills included in 
the various tabulations were reasonably similar to the distributions of 

ill listed logging camps and sawmills. This my be seen is tables e-s to 
0-10, which present also the State coverages of the various tabulations. 
It will be 'noted that California logging camps are relatively overrepre
sented is most of the tabulations; Washington logging camps, on the other 
hand, are least adequately represented. This situation is reversed in 
the case of. the sawmill tabulation. 

In order that the characteristics of operations which reported might be 

cOllp!.red witb thase of operations which did not report, special enumera
tions were nBde of operations listed in the 1935-36 directory. Opera
tions were separated into two classes: those which reported on capacity 
and On sane types of equipment and tbase which failed to report on one 
or both Of tbese items. The first class includes operations eligible 
for inclusion in one or more of the tabulations; the second inclndes 
operations which could not have been included. The two classes were sub
divided according to type of ownersbip - cOllqlany, partnership, or in
dividual. The nUldlers of operations in each class and subdivision are 

given in table 0-11. 

Table 0-12 presents a distribution of those operations arned individ
ually or in partnership whicb were eligible for inclusion in at least 
one of the tabulations. An examination of tbis table sha.s that an over
whelming majority of the operations having such ownership are in the 
SllIIlllest size class (daily capacity of 1 to 49 tbousand board feet) and 

are concentrated in the la.er half of that size class. Witb but ffM ex
ceptions, none of the operations distributed' in table 0-,2 had a daily 
capacity exceeding 100 tbousand board feet. 

An examination of data in table 0-11 in the light of the data in table 
0-,2 suggests that a lIBjority of tbose operations which could not be in

cl\ded in any of the tabulations were in the smaller size groups. Whereas 
only 21 percent of the operations eligible for inclusion in the various 
tabulations were arned individually or in partnership, s8 percent of the 
ineligible operations had sucb ownership. It therefore appears likely 
that the tabulations are appreciably more representative of the larger 
operations. 



T.ble 0-1.- .UMBBa or PAClrIC COA.T LOOOIIO CAMPI aRPOaTIIO 01 LOG-YARDI.O BQUIPKB"', 81 DAltY C.,ACITY 
• AID TIPB or IQUIPMBIT, 1881, 1888, A.O l8aT 

DaH.v oapac.lt.v (M ft. b. II.)· 

Years 1-"" 1iO-99 100-249 250-499 1i00 or over 
and t..vpe of el\uipment 

Earlier Earlier Earller Earlier Earller 
year 1937 .vear , 1937 .vear' 1937 .vear 1937 year 1937 

152 camps report.ing in 1933 
and 1937 22 22 25 25 53 53 36' 313 16 16 

Number emplo.ving -
Dontey engines only 14 12 20 16 22 13 18 14 12 7 
Dontey engines and t.ractors 6 7 " 7 15 25 9 13 3 8 
Tractors only 2 3 1 2 16 15 9 9 1 1 

2680 camps reporting in 1936 
.and 1937 86 813 52 152 65 65 45 45 18 18 

Number employing -
Donkey engines only 46 43 29 23 22 19 19 16 8 7 
Dontey engines and t.ractors 21 25 16 21 29 29 17 19 8 9 
Traetors only 19 18 7 8 14 17 9 10 2 2 

All camps (409) reporting 1n 1937 - 136 - 91 - 107 - 54 - 21 
Number empl<>.v1ng -

Dontey engines only - 70 - 39 - 32 - 20 - 8 
Dontey engines and tractors - 33 - 35 - 45 - 24 - 11 
Tract,ors onl,y - 33 - 17 - 80 - 10 - 2 

*capacit7 1n 1937. Where thl, was not ava1lable, capacit7 1n the 'earlier year' was ueed. 
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~obl. C-B.- WUKBBa or P~CIFIC CQA8~ LOGeI.e CAMPS aBP08rI.a 
o. LOG-Y£lDI.e I'OIPK&~. BY D~ILY C~~CIYY. IY~ • 

.lID Yn>B OF B'OIPK&~. 1117 

Da117 capaclt.:r 1D .188" 

St.a1.e 1M n. b. a. J 

and l.7Pe of ~paellt 500 
1-49 5()...99 100-249 25G-499 or OftI"' 

Call forDi. caps 
(641 report,ing 22 9 22 9 2 

.u.ber -ISP~07iD.Q -
DoDkeJ" engines olll,. 1 0 1 1 0 
Douq engines and t.racto rs 6 4 10 e 0 
1'raetors only 15 II 11 2 2 

Oregon c_ps 
(201) reporting 6'1 55 54 24 1 

Wuaber eaploTlng -
DoDkq aglDes onl7 46 24 12 II 1 
Douq engines and traeto rs 10 23 29 11 0 
7'ractors oDl." 11 8 13 7 0 

Washington caps 
(144) reportiag 47 27 31 21 18 

.uaber eaplo71ng -
Done7 englnea only 23 111 19 13 7 
DoDke7 enillnes and tractors 17 B 6 7 11 
1'racto rs onl, 7 4 e 1 0 



'able C-a.- IOVBKB O~ PACI~IC COAST LOOOIIO CAWP8 alPOBTIRO 01 LOO-BAULIIO BQUIPMBRT. BY DAILY CAPACITY 
AID TIPB O~ BQUIPMB.', 10", 1088. AID 19.' 

Dail!" capacH!" 1M ft.. b. m.)& 

Years 1-49 150-99 100-249 250-499 500 or ove .. 
anel t.;vpe ot equipment. 

EarHer Earlie .. Barlier Barlier Earlier 
year 1937 ,year .1937 year 1937 ,year 1937 year 1937 

128 camps reporting 
in 1933 anel 1937 9 9 21 21 49 49 34 34 1:5 15 

llwaber employing _ 
Lo coila tl ves only II 5 17 13 46 315 33 SO 15 14 
Locomotives anel trucks 0 1 1 2 2 10 1 3 0 1 
Trucks only 4 3 3 8 1 4 0 1 0 0 

197 cam08 reporting • 
in 1938 and 1937 40 40 33 33 62 82 44 44 18 18 

lIumber employing _ 
Locomot.ives only 8 8 19 14 51 3B 44 38 18 17 
Locomo tl ves anel trucks 3 1 1 3 iii 10 0 IS 0 1 
Trucks onl!" 29 31 13 18 9 14 0 1 0 0 

All camps (349) reporting 
in 1937 - 102 - 75 - 102 - 50 - 20 

lIumber employing -
Locomotives onl!" - 7 - 20 - 49 - 43 - 18 
Locomotives anel trucks - 2 - 4 - . 19 - e - 2 
Trucks onl!" - 93 - 51 - 34 - 1 - 0 

.. 
8aee table c-t. ttn. a. 
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Table C-•• - BUMBER OF PACIFIC COAST LOOOIIO CAMPI RBPORTIRO 
OR LOG-HAULIK. EQUIPMEIT, BY DAILY CAPACITY, STATE, 

UD TYPB OF EQUIPMEIT, 188f 

Dally capacity in 1937 

Stat.e [M Ct.. b • .. ) 
and type 0 f' equipment. 500 

1-49 50-99 100-249 2:50-499 or over 

California camps (58) reportIng 16 6 21 9 2 

NWlllber emplo)'in~ -
Locoaotlves onl~ 0 1 12 '1 1 
La como 1.1 ves and trucks 2 0 2 2 1 
Tru.cks only 18 'I '1 0 0 

Oregon camps {.le9} report-inti 51 « 52 21 1 

Nuber employing -
Locomo-t.i ves only 2 12 2S 16 1 
Loco.otives and t.rueks 0 2 11 4 0 
Trucks only 49 SO 18 1 0 

Washington CutpS (122' reporting 33 23 29 20 1'1 

Number employing -
LccollOti ves onl", 5 7 14 20 16 
Locoaotlves and t.rucks 0 2 8 0 1 . 
~nlcks onl,. 26 14 9 0 0 

Table C-8.- RUMBBR OF PACIFIC COAST LOOOIN. CAMPI RBPOBTIBO 
COI8TBUCTIO" EQUIPMENT, BY DAILY CAPACITY, 18a7 

Da117 capaclt7 in 1937 
(K ft. b. ... ) 

Typ4! of' equipment. 
500 

1-49 50-99 100-249 250-499 or over 

"WIlber of c .. ps reporting 187 95 109 55 21 

!fWD ber 0 r cut.ps repo rUng 
bulldor.era 7 31 55 22 11 

Percent of total number 
of cam.ps 4.2 32.6 50.5 40.0 52.4 

NWIl'ber of bulldozers report.ect& 'I 31 84 29 24 
4veraiile num.ber or u.nlt.s 

per caap report..ing 
bull40aers 1.0 1.0 1.2 1.3 2.2 

IfUilber or c .. pa "Ntport-lng 
pover shovels 0 e & 42 1e 

Percent or tot.al nuaber 
or camps 0 e •• 48.8 76.4 65.7 

Nwaber of shovels report.eda - 9 69 76 64 
A.veraie D.laber of u.nl ts 

per ca.p reporUng 
abovels - 1.1 1.4 1.e 3.6 

linIn .... tl-a data. in tab~· lA tbat e t 
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Table C-O.- WUMBEa or PACIrIC COAIT SAWMILLS ftBPOaTIIO 01 TYPB 
or BEADIAW ARD TYPB or POWEa, BY DAILY CAPACITY 

AID TYPB or BQUIPMBIT, 1880 

Dally capacity in 1938 

Type ot headsaw 1M ft. b .... ) 

or tyPe of power 500 
1-49 !iO-99 100-249 250-499 or over 

Mills reporting on t.ype 
of headsaw 280 87 127 24 11 

Number employing -
Band saws only 30 !iO 1011 22 10 
Band and circular saws 4 1 3 0 1 
Cl rcula r saws onl7 - 246 38 19 2 0 

Hills reportlnll on type 
of power 209 69 H8 23 9 

Number em.plo~inll -
S team: power onl.y 172 311 29 II 0 
Steam and electric power 13 19 116 10 8 
Electric pover only 24 111 33 8 1 

Tabl. C-T.- WUMBEa or PACIrIC COAIT SAWMILLS ftBPOaTIIO 
SPECIrIED TYPB or BQUIPMBIT, BY DAILY C£PACITY. 1880 

Dally capacity in 1936 
(M ft. b ••• ) 

Type 0 t equiplIlent 
500 

1-49 50-99 100-249 2!iO-499 or over 

Number of allIs reporting 
on eQ.uipaent& 299 94 133 25 11 

Number employing -
Gang sa"s 3 10 28 13 8 
Planing .. 111a 157 73 118 24 11 
Lath mll1a 13 23 81 18 9 

Dry klln. 35 28 87 25 10 
Shbgle 81118 19 15 13 4 e 
So .. factories 11 9 18 a 1 
Machine ahops Hi 24 62 14 10 

1 11.,1\11411 111111 luclUdtc1 elaewb&re 1D thlS table or in tattle c-e. 
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T&ble C-8.- COVERAGE OF PACIFIC COAST LOGGING-CAMP TABULATIONS 
REFERRING TO TJPEB OF EQUIPMENT IN UBB, 1&88, 1988, AND 1937& 

Total Number of camps Camps in tabulation 

Year number in t.abulat.ionc as percent of tot.al 

ami St.ate of Log LoG Construo- Log Log Construe-
campsb yardinf haulln.g tion yardinQ hauling tlon 

1933, total 413 1'. 128 (d) 38.8 3.1.0 -
Call £'omia 7. 31 27 (d) 42.6 37.0 -
Oregon :182 6. 4S (d) 35.7 26.4 -
Washington 158 56 •• (dl 35.4 33.5 -

1936, total 680 266 197 (d) 39.1 29.0 -
Call fomia 87 46 3' { .) 52.9 40.2 -
Oregon 272 121 sa (d) 44.5 32.4 -
Wa.shington 321 99 74 ( dl SO.8 23.1 -

1937, t.ot.al 80. 409 349 447 50.8 43.4 55.5 

Call ibmi. 103 64 58 70 62.1 56.3 68.0 
Oregon 374 201 169 .,6 53.7 45.2 57.8 
Washington 328 144 122 161 43.9 37.2 49.1 

• Figuru- ar8 tor all euws, wblltber reportll1 U operated aeparate11 or In conJunc't1on wltl1 
1JD'D1llB. 
1J.!1l CaQ8 Hated 1D. tbe respectIve dtrectories • 

. CThe lQ83 tlgurea Include oD17 CUUJS that report" adeQuatel7 on tbe specified t:nte-3 of 
equlpaent for 1937 as well as 1933 and on 0117 capUltl tor 19.'53 or 1937; the 193e Ugwoe8 
inelUde onl$ CUlps which l"el)Orte4 til a slmtlar17 a4*quate fubion tor UBe &1111 11&'1~ Tl1a 1937 
Ugurea. hcJJlever. 1nclW1e ell campa wblch reported ad*QUat&-17 tor 1957. 
4rabulatlOD not JII4t; for th1a 1881'4 

Table c-e.- COVBRAOB OF PACIPIC COAST LOGGING-CAMP tABULAtIONS 
R&FBRRING TO NUKBER OF EQUIPMENT UNITS IN USE, 

1988, 19.8, .N» 1937& 

Total Number 0 t camps Camps in tabula~ion 

Year nutDber in tabulatlonc as percent of total 

and St.ate of Log Log Construe- Log LoQ Const.rue-
campsb yarding hauling tion yarding haullng t.ioD. 

1933. total U3 106 100 111 25.7 24.2 26~9 

CaU f'ornia 73 22 20 23 30.1 27 .... 31.5 
Orel1on 182 40 37 41 22.0 20.9 22 • .5 
Waahlniton 158 •• 43 4' 27.8 27.2 29~7 

19se, tot-al 680 186 149 172 24." 21.9 25.3 

Call.fo",,1 a 8. 3S 31 3' 40.2 35.6 40.2 
Oregon 272 ee OS 71 25.0 21.3 26.1 
V.shillgton 321 63 60 66 19.8 18.7 20.6 

193'1. tohl 80S 469 .69 469 OS. 3 58.3 OS. 3 

Call£ornla 103 •• 77 77 74.8 74 .. 8 74.8 
Orelloll 37. 227 227 227 60.7 60.' 60.7 
Vaah!nlfton 328 16" 160 16. 00.3 "'.3 "'.3 

&rlaurea .,.. tor &11 Ga;e ••• tber "portee separate17 (It' 1110 corlJWlCtlon Wlth sUBllls. 
bl.ll c .... l1st.d In tbe l"Itspectlft 41rectorle •• 

~ tC1S3 figures lllClude cm17 caps tb&t reported. adeQU&te17 011 the IUDlb61" or units or the 
apeclU.d. tnu or .Qulpa&nt tor 195'1 as ~ll u less. the 1lia! !1gures Include Onl7 c.1I£)5 
Whleh reported In • 11"1l • .r~ adeqll1.U fUhl00 tor lie, Ud U181.. n. !Iii'}' t1guraa. hOlleTU', 
1bc1uG. all c ... trhlch r.pert.f:li a4equattlJ far 1m. 
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Table C-l0.- COVBRAGB OP PACIPIC COA8T SAWMILL TABULATIOKS 
RBPBRRI.G TO TYPES OP BqUIPMENT IK UBB, 18.e& 

Number of mills Hills in ~abulation 
To~al in tabulat.lonc as perc~Dt of to~al 

Sta~e number 
of millJ> Type of Type of Type of Type of 

headsaw power headsaw power 

Total 1.139 529 428 46.4 37.6 

California 2SS 92 7S 39.5 33./; 
Oregon 492 217 168 44.1 34.1 
Washinllton 41.4 220 182 53.1 44.0 

·'lgur8a are tor all mIlls. whether reparte4 as operated. ae»&r&te17 or 1n ConJunc
tIon wUb loggIng camps. 

bAll millS listed 1n tbe 1&36-36 -dlrectOl7. 

cAll .Ula reportIng a4equate17 OIl tJPe 01' he-8d8.w or power used In 1936 and on 
dal17 capaclt7 In 1938. 

Table C-l1.- DISTRIBUTIOI 0' RBPORTIBO ABD BORRBPORTIIO 
PACI'IC COAST OPERATIONS, BY TIPE OP OWNERSHIP, 19Se& 

Type of ReporUng Nonrepo rt.lng 

ownership Num.ber Percent. Nuaber Percent. 

All operatiOns b 

To~al 694 WO 783 100 

Company 548 79 331 42 
Partnership 65 9 144 19 
Individual 63 12 308 39 

Logging camps 

Total 442 100 238 100 

Company 339 77 110 46 
Partnership 50 11 43 18 
Individual 63 12 85 36 

Sa_ills 

Total 687 100 552 100 

Company 464 79 226 41 
Partnership 66 9 101 18 
Indi vidual 6a 12 226 41 . 

8A -reportins. operatIon Is one whIch reported on eapaclt7 8M on some ttems-ot 
equipment; & anonn.port1ng. opere.tlon 18 one wb:1cb. taUed to report on one or both 
or thas, 1 teM. 
bLoGG1na: CQp& and 8ewm1l1s operated In conjunctIon with each other are cons1dered 
a single operatIon tor purposes of tD!. table. or the reporting lOBSing camps. 
ass were operate4 In conjunction wlth aawmll1a; or the logg1ng campa tor whIch 
there war. no reporta, 7 weNt operated in ConJunctIon wIth allwmlllaa 

'- . 

'-', , .- . 
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~.bl. C-la.- DJ8~a1BDTIO. or aBPOa~I.O p.ClrIC CO"~ OPB"~IO.8 
OWlfBlI IIIDIVIDU.LLY .IID n p .. ~nUIIP. 

BY D.ILY c .. .cJYY. 18.S" 

Type 
operat.ionsb of ovnersblp Ul 

and 
dal1:v capaci t;v 
eM ft.. b. a.) )fUllber 

Individual 63 

1- 24 50 
215- 48 26 
150- 74 3 
715-100 3 
Over 100 1 

Par'tDershlp 65 

1- 24 3S 
25- 48 20 
50- 74 9 
75-100 3 

"su table C-U. rta. .. 
bs.. table C-U .. tt.D. b. 

Pereent. 

100 

eo 
31 

4 

" 1 

100 

51 
31 
14 

" 

Logging "allps 

lfuaber Percent. 

53 100 

26 49 
21 40 

3 5 
2 4 
1 2 

50 100 

25 50 
13 26 

9 18 
3 6 

Sa_ills 

H.-her Percent. 

ee 100 

44 65 
21 31 

1 1 
2 3 
0 0 

55 100 

31 56 
19 35 

3 5 
2 4 
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DESCRIPTION OF DATA FROM SOUTHERN FOREST SURVEY 

The K:Sweeny-McNary Forest Research Act of 1928 authorized the United 

States Forest Service to CDIIduct a NatiOlHdde survey of forest resources. 
The findings of the Southern Forest Survey, which was conducted pursuant 

to this act, represent the most canplete and detailed body of data avail
able regarding the southern lumber industry. Throngh a cooperative ar

ranganent the Forest Service II1ade sane of these data, collected in 193'+, 

available to the "Studies of Productivi t7 and Fmpl.o1ment in Selected In
dustries" section of the National Research Project. The data were sup

plied in the fOtm of a special~ unpublished rep;>rt dated NoveDber I, 1936. 
Later the Southern Forest Experiment StatiOl1 supplied tabulation sheets 

of the Southern Forest Survey m types of equipnent enployed. 

The territory covered by the survey is shown in figure 1)..1. It includes 

the Gulf States IAlabama, Florida, Louisiana, and Mississippi); Georgia; 

the JllCSt important pine-forest regims of Arkansas, OUahana, and Texas; 

and the Delta hardwood-forest regiOl1s of Arkansas, Kentucky, Missouri. 

and Tennessee. A small section of South Carolina is also included. 

Operations of different sizes enploy different techniques. For in

stance, about hal! of the mills ha:ving a daily capaci t7 of 20 to 39 thou

sand board feet and practically all mills having a lower daily capacity 
1Ila1 he considered to be portable mills. However, sane of the very small 
sawnills are pemanent neighborhood mills attached to plantations or d0-

ing local custall sawing. <AI the other band, all of the largest sa>mills, 

those wi th a daily capacity of 110 thousand or more board feet, 1Ila1 be 

considered stationary. The mills surveyed were broken down into five 

size groups, and separate data are presented for mills in each group.! 

In addi tion to break~s by size, break~s were also made accord

ing to the species of ludler constituting SO percent or more of the pr0-

duction of tbe particular mills in 193'+. the year of the snrvey. This 

latter break-down consists of three categories: pine, hardl«Jod, and 

cypress. 

1S1s• etasattlcatlona 111ft based on rate4 capacIty In thousands at board. rase per 
10-h0u1" day. The ce:pacl tIN reported tor each ml11 were trequent17 ba.e&4 on an ar
bltral7 estImate made by the 8umlll operator. These estlJ18.tes may be subject to 
c0D8Iaerable error and 1187, turthtnaore. be based; em aittering crIterIa. -Thus 8CIDI 
operators undereatlllate4 c8D8.Clt7 by quoting the cut und.er 1934 CQElcUtIOllS. w)u)reaa 
otntrs OYIre.t~tea cepacI~ b7 reportIng the cap&elt, which the operatIons ml8ht 
ban had tormer17 when a favorable timb.r auPP17 .xleted. Although tbe d1vlslon ot 
the allla tnto th8 .pec1tl&d alu group ..,. not be altogether accurate. It 18 never
thele.s suffIcIent to ditrerentiae. In a general fash10n between the practlc •• 
and aparl.nol. ot operatlona of dlttlrent sIzes. 

184 
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Figure D-l.- SOUTHERN FOREST SURVBY TBRRITORY 
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The Southern Forest Survey material has been used in this rEPOrt in 
order to obtain infonnation for southern operations on equipnent in use, 
unit labor requirenents, and life expectancy of mills. 

D~T~ ON BQUIPKBHT IN U8B 

A sample of 839 ~ations was used by the Southern Forest Survey in 
order to determine the short-ilaul equipnent in use in southern operations. 
The operations were asked to supply information regarding tbe means of 
transportation used to move logs froJl the stump to the beginning of the 
long haul. The replies are SUIIIIlarized, by size of mill and predaninatiug 
species cut, in table D-l. 

Infonnation on equipnent used in the 100g haul was also obtained in the 
survey, in this instance fran a sample of 862 operations. The sample 
operations were asked to check blanks provided for the folla."ing itans: 
Team, truck, tractor, logging railroad, caJJIIOlI-carrier railroad, barge, 
and raft. They were also asked to specify and descrihe briefly any other 
equipnent in use. The reports obtained on long-haul equipnent are ..

marlzed in table 1>-2. 

The survey likewise sought infomration regarding equipnent in use in 

sawmills. A total of 901 southern mills checked one or more of the 
foIlOk'ing items: Band saw, circular saw, gang saw, resaw, planer, and 
drY kiln. The replies to this quell' are presented in table D-3. 
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Data presented in tables D-l to D-3 were obtained fran the tabulation 

sheets suPPlied by the Southern Forest Experiment Station. 

DATA OK VKIT LABOR RBQVIRBKBMT8 

logging and sawing uni t labor requirements of 651 southem operations 

are presented in table~. Data are presented separatel¥ for mills cut

ting pine predaninant:i¥, for mills cutting hardwood predaninantl¥, and 

for all mills regardless of species cut. As in the case of equirment 

data, separate figures are shown for mills falling into one or another of 

the different size groups. 

Average lIDi t labor requirements were calculated fran information 0b

tained fran responses to sev~al questions. Operators were asked to 

indicate the nlllllber of persons employed, either by the operator or his 

contractors or jobbers, in the wood, in the mill and yard, and in office 

or sales work. The operators were also requested to supply iilfotmation 

on the nlJllber of hoors worked in the woods and in the mill. In addition, 

infonnation at daily cutting capacity was requested. These queries were 
to be answered on the basis of fnll-.:apaci ty rather than 1934 operation. 

Large mills were known to snrface a much larger proportion of their prod

uet than the small mills. Although labor employed in surfacing was in

cluded in the reported totals, operators were asked to supply infonnation 

on the proportion of the product surfaced. Responses to this last ques

tion indicated that abont 80 percent of the output of the largest pine 

mills - those which cut 110 thousand or more board feet per day - was sur
faced; a much smaller proportion of the output of small pine mills and 

of all hardwood mills was surfaced. 

Catcentration yards (mills that finish and market unsurfaced and fre

quentl¥ unseasoned lllIIIber cut by a number of small operatimsl were not 

included in the survey. 

Intoll!lation at unit labor requirements was contained in the gpecial c0-

operative report supplied to the Natiatal Research Project by the United 

States Forest Service. This report also contained information 011 unit 

labor requirements in 58 operatims in the Lake States. This infomatioo 

is stmnarized in table D-s in cauparison with data for the Southem Forest 

Survey terri tory. 

DAYA 01 LIVE .XPECYAKey OP KILL8 

The infOt'lll!.tion on life expectancy of mills presented in table 3,2 was 

obtained trom 8.l!86 operations. These operations were asked how long a 
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lifetime they anticipated in the illInediate vicinity of their l~ loca
tion. Information on 193~ output, rated daily capacity, number of per

SOlIS enployed when operating at capacity, and number of hours worked when 

operating at capacity provided the basis for determining the 19~ "em
ployment" of individual mills. 'These "enplo)'ll1ent" figures represent the 

number of man-fears of enployment. requi red to produce the 193~ output.. 

A man-feal' was arbitrarily assumed to be made up of 200 le-hour working 

<!als. 

Replies to the question on life expectanq represented, of course, the 

operators' best opinions. In the case of a number of the largest mills 

which were cutt.ing virgin t.imber fran their own lands the answers were 
definite and probably rather accurate. Answers fran mills cutting ~ 

nant old-granh stands, second-growth tintler, and purchased timer were 

often indefinite and at best were good guesses. Answers fran portable 

mills, which operate at each new location on S!Bll. stands and which fre

quently compete with other mills in cutting these stands, are probably 

rough guesses. 'The United States Forest Service has found that operators 

are IOOre likely to err in the direction of underestimating the future 

timer supply. (At the other hand, the Forest Service has estimated that 

southern mills were in general operating at about a third of capacity in 

193~; operators n>a7 have based their estimates of anticipated lifetime 

in the 193'1 vicinity on an assumed future extent. of capacity utilization 

varying fron the proportion of capacity utilized in 193'1 to full capacity 
utilization. 

The data in table 30, therefore, can he used only to indicate the ~ 
of timber depletiOll on the security of job tenure of workers attached to 

southern mills. 'They cannot be used as a basis for determining emplO)'ll1ent 

opportunities to be afforded by southern mills or nnenployment resulting 
fran the cutting-otlt of mills. 

'The source of the data 011 life expectancy was a United States Forest 

Service memorandum to 1. F. Eldredge, who directed the Southern Forest 

Survey. A copy of this memorandum, dated December 2, 1936, was made 
available to the National l!esearch Project by the Forest Service • 

.llU.LTSI8 OP TBB 8.l11PLE8 

X .. 'ber- ot Itl11a 

Table D-6 presents, for the southern forest territory as a whole, the 

proportion of the mills in each size class cowered by the various Sllllples. 

'The equip&ellt SIIIIples inclnded roughly 10 percent of all mills. In each 

of these SIIIIples, however. a much greater pr<lJ.)OrtiCll of the large than of 
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tbe snail mills was covered. The samples of mills having a dai17 capac
ity of at least ~o thousand board feet were quite large, constituting 

more than 60 percent of all mills of that si ze. An adequate sample of 

about 35 percent of tbe medi_ize mills I those having a daily capacity 

of 20 to 39 thousand board feetl was obtained. The number of snaller 

mills covered is large although tbe percentages which tbe samples canprise 

of the totals are small. About 8 percent of tbe mills having a daily 

capacity of 10 to 19 thousand board feet are included in the equipnent 

samples; tbe percentages for mills having a dai17 capacity of less than 

10 thousand board feet are about halt this magnitude. The very small 

mills which serve neighborhood markets are inadequate17 represented in 

tbe samples; however, the large numerical representation of snall mills 

tends to canpensate this inadequacy. 

The sanple used for data on unit labor requirements is sanewbat smaller 

than tbe equipment sanples. at tbe 8,'102 mills in tbe territory, 651. or 

'1i percent. were included in tbe sanple. In tems at. size groups, ~5 pel'

cent ot tbe large, 23 percent of tbe medium, and 'I to 5 percent of tbe 

small mills were covered. 

The li!~tancy sample covers 97~ percent of the mills. Coverage 

of each size group exceeds 95 percent and in one case (mills with a daily 

capacity of 40 to 79 thousand board feetl is as high as 100 percent. 

Oeovaph1e DlatrlbuUGII 

An analysis was also made in order to detennine the geographic repre
sentativeness of the equipment and unit-labor-requirement samples ltable 

D-71. Tbe Southern Forest Survey territory is divided into tour regions 

lsee figure 0..11. Tbe longleat-slash pine region includes the area bor

dering on the Gulf coast and Florida and constitutes the core of tbe 

naval-stores industry. The eastern pine-bardwood region enc<Jlll8SSe5 the 

northern portions of Alabana, Georgia, and Mississippi; it contains over 

halt the mills in the territory, but about 99 percent of its mills have a 

dai17 capaci t1 of less than ~o thousand board feet. The lI'eStern pine

hardwood region lwestern portions of Ark8.nsas and Louisiana ~ eastern 
portions of Oklahana and Texas! contains, on tbe other hand, nearly three

fifths of the mills having a daily capacity of at least 80 thousand board 

feet. The Delta hardwood region (eastern Arkansas and Louisiana, south-

eastern Missouri, and western Mississippi! has a larger than average pnr 
portion of mills with a dail1 capacity of 110 to 79 thousand board feet 

but only one mill in the largest size group. 

Only 8,112 of the 8,7Oa mills in the Southern Forest Surve1 territory 

could be distributed by region, but it is believed that these 8.113 mills 
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truly represent the existing distributions. For purposes of table D-7, 

therefore, the regional distribution of 8,112 mills was assumed to repre

sent the distribution of all mills in the territory. 

Examination of table 1)-7 reveals tbat the regional distributions of 

the four samples are lqlpI'OXimately tbe same wi tbin each size group. In 
general the regional distributions of all mills and of sample mills are 

roughly similar. Pronounced differences in the regional distributions 

occur primarily in size cl asses containing large n_ers of mills. C0n

versely, total and sallJlle distributions agree rather closely in the larg~ 
size groups which contain canparatively small IIIl!1lbers of mills. It may 

also he recalled that coverage was greatest for large mills. 

Because the easter:n pin~ha.rdwood region contains the largest propor

tion of small mills, it is 1I0t surprising to find that this region is 

relatively IDlderrepresented in the samples. On the other hand the Delta 

hardwood region, which has a canparatively small proportion of small 

mills, is relatively overrepresented in the samples. 

at the four samples, the regional distributions ot the nnit-labor

requirement sample a:mpare least favorably with the distributions tor all 

mills, regardless of size group. In this respect it may he recalled that 

the coverage of this sample was less complete than that of the others. 

Bpee1H Cllt 

Sample mills in the various size groups were distributed according to 

the species of lwdler daninating the mills' output (table D-8). Similar 

distributions were made for 8,112 mills iu.the territory.s Comparisons 
revealed that the distributions agreed closely and that on tbe whole the 

various species predominated in tbe output of sample mills to the same 

degree as in the OUtput of all mills in the territory. To SCJlle enent, 

however, among mills baving a daily capacity of less than qo thousand 

board feet, mills cutting pine were relatively underrepresented and those 

cutting hardwocxi were relatively <Wel1eplesented. 

!!s.. PI>- iSS-a. 



f.b18 D-I.- IUMBIR or OPERATION. JI 10UTRlRI 'ORI8T 8VRVlt TBRRltORY RBPORTIIO aPBCI'IBD 
8RORT-HAUL BQUIPMENT, BY aPBCIIS 0' LUMBBR CUt AND DAILY MILL CAPACITY, 18S. 

specie. at lumber cut And d.117 cap.clt, (H. ft. b. m. p.~ lo-hr. da~) 

Iqulpaent. Pine Hardwood Cypress 

1-9 11)-19 20--39 .0-'1; ao 1-' 1~19 20-39 4c>-'79 80 1-9 11)-19 So-S8 4c>-'79 Qr over Qr over 

total noab«r at op.r.~lon. 
reportin. n6 , .. to, 4D &1 &7 'a B4 DD 7 8 a 8 , 

.u.ber reporting -
Anl .. ta 8e 15. 1.21 .a aa a' 48 7' 40 4 8 a 1 1 

hl.ale oal, a6 108 8D 18 13 43 27 ,. 18 3 • • 0 0 

Tractors , 1. 22 7 12 • 8 
, 

20 21 3 1 0 • 1 
'lract..Orl onl,. 1 • 7 • • 1 0 2 3 0 1 0 1 0 

at.eM ekidder. 0 • 1 a 18 0 0 , • 2 0 1 a 3 
St... _kidders OQ1~ 0 0 0 • 8 0 0 2 3 1 0 0 1 1 

G •• _Udder. S 31 •• 8 4 1 4 111 3 0 1 4 • a 
Baa .kidders onl, 2 • • 0 0 0 1 1 1 0 1 3 1 0 

• 'l'ruck. 18 33 '8 11 ,. 11 10 28 11 0 1 1 1 0 
'!rueke only 18 24 2. • 3 0 0 • D 0 0 0 0 0 

Pullboat.. 0 0 0 0 0 0 0 1 8 0 0 1 3 0 
Pallboat. onl, 0 0 0 0 0 0 0 0 3 0 0 1 1 0 

'loato. 01' water 0 1 0 1 0 1 • , 1 1 1 0 0 1 
Hand 10,,1nll 2 0 0 0 0 0 0 0 0 0 0 0 0 0 
4n1 •• 1s and •• chanical 

eQuip.ent. 10 46 D8 20 20 11 1B D4 28 1 1 1 1 1 
eoabin.tionl oC .ecb.nieal 

equip.ent. 0 0 • 0 3 1 1 1 1 1 0 1 3 1 . 

80 
or over 

3 

0 
0 

• 
0 

8 
0 

0 
0 

0 
0 

1 
0 

0 
0 

0 

3 
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'.bl. D-I __ IUMBBR OP OPERATIOla II aOUTHBRI POREST SURV!Y TERRITORY RBPORTIKO SPECIFIBD 
LOID-HAUL BQUIPMEKT, BY SPECIES or LUMBER CUT AID DAILY MILL CAPACITY, 199. 

Species ot lumbe~ cu~ and dal1, capacity (H ft. b. m. per la-hr. da,) 

Pine 
BQulp •• nt. 

Hardwood Ctpl"eas 

80 80 
1-9 lcrlSJ 2~38 40-79 or over 1-. 10-19 20-3. 40-78 or over 1-9 10-19 20-39 400--79 

Total nu.ber ot operat.iona 
report.inll 123 '., '" '8 '3 •• 51 88 5a 6 • • ~ • 

Nuaber report In. _ 
TMtcks 100 186 101 31 31 .0 .8 80 .0 4 6 6 2 1 

Trucks onlT 93 169 131 11 • •• 3S 21 9 1 • • 1 1 

RaUroad. 1 ~ 11 aa •• • • •• 41 • 0 2 • • 
COIlUllOD carriers 0 3 10 • ,. 0 • •• 31 2 0 1 2 0 
LOU1., 1 4 1 •• •• 0 0 • ., • IJ 1 3 • RaUroacis onl,. 0 1 0 14 20 0 0 6 10 a 0 1 3 2 

Aola.h a. i. 6 1 1 2S • 1 0 0 4 1 0 0 
Ani.all only 2S ot • 0 0 • • 0 0 0 • 0 0 0 

Water 1 6 6 • • • 5 19 20 1 2 S S 1 
Wahl' onl, 0 0 2 3 1 1 1 • • 0 1 8 • 1 

Tract.ors 0 0 1 0 1 0 0 0 0 0 0 0 0 0 
aailroads ~ trucks 1 6 11 ,. 29 6 • 46 as 3 0 1 1 0 
TruckM and anImal. e 6 • 1 0 20 ~ 1 0 0 e 1 0 0 
Wahl", and trucke 

or raIlroads 1 • • 1 4 3 • 16 15 1 1 1 1 0 

eo 
Dr over 

3 

1 
0 

3 
2 
3 

• 
0 
0 

0 
0 

0 
1 
0 

0 
--_._-------

>
'"d 

:ill 
!Z: 

'" .... 
I>< 

'" 

.. 
eD .. 



table D-,.- lUMBER O' OPERAtlON8 I. SOUTHER. rORlST BURVEY TERRITORY RlPORTING SPECIFIED SAWMILL EQUIPMENT, 
BY BPICI18 OF LUMBER CUT AID DAILY MILL CAPACITY, 19S. 

Specie. ot lumber cut and dally capaeity (H Ct. b. _. per lO-hr. day) 

Plne Hardwood Cypress 
Iquip.ent. 

eo eo 80 
1-9 10--19 20-a9 40-79 or ove 1-9 10-19 e0-39 40-79 or over 1-9 10-19 20-39 40-79 or ovel" 

'otal anabel" ot operatlons 
l"epol"'t.int le6 201 182 _8 06 6a 61 96 eo 7 9 10 7 4 3 

Kumber report.ing _ 

Saw., anel 
&cee.80rles only 79 49 15 0 2 51 37 44 7 ,0 9 7 • 0 0 

Re •• wa 1 8 31 27 27 2 3 13 41 6 0 0 0 2 1 
Re •• .,. on17· 0 1 1 1 0 2 0 4 11 1 0 0 0 0 0 

aand •• w. 0 0 5 a 27 0 0 0 3 2 0 1 0 2 3 
GanQ 8aws onlya. 0 0 0 0 1 0 0 0 0 1 0 1 0 0 0 

Planers 40 148 140 47 53 9 12 4. 34 5 0 2 3 • 2 
Pl an.",. onl,y· 92 58 22 1 0 6 8 17 3 1 0 2 2 0 0 

Ory ,cllns 13 91 118 43 53 4 • 24 a8 a 0 0 1 2 2 
Pry klln. only" 0 2 5 0 0 1 2 3 3 0 0 0 0 0 0 

Band sa"s a 1 30 33 51 1 9 83 69 7 0 1 e 4 3 
Circular III"". 123 200 132 1& 6 6a 42 12 1 0 9 9 1 0 0 

aln I4dlt1on to saWl and ICc ••• orlea:. 
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Table D-4.- LOGGIRG ARB SAWMILL UKIT LABOS BBQUIBBME.T8 
OP OPBRATIOKS IX SOUTBBR. POBBST SURVBY T£88ITORY. 

Species of 
lumber cut. 

and 

BY SPBCIES OF LUMBEa CUT ARB DAILY 
MILL CAPACITY, 1934 

Number of man_hours 
per thousand board teet 

Number 
daily capac! t.y of mills 

193 

(M 1't. b. m. Tot.al Logging Sawmill 
per 10-hr. day) 

Total, including 
cypress 
1- 9 169 26.0 l.l.5 14.5 

10-19 1'13 26.6 10.8 15.8 
20-39 164 32.5 13.8 18.7 
40-'19 eo 37.0 14.9 22.1 
80 or over 45 31.0 9.9 21.1 

Pine 
1- 9 138 24.5 10.9 13.6 

10-19 142 25.8 10.2 15.6 
20-39 92 30.3 12.8 17.5 
40-'19 39 39.7 15.5 24.2 
80 or over 37 31.1 9.9 21.2 

Hardwood 
1- 9 49 30.1 13.1 17.0 

10-19 29 29.2 13.0 16.2 
20-39 67 35.1 14.9 20.2 
40-'19 39 32.9 13.6 19.3 
80 or over 5 26.4 10.8 15.6 

Table D-e.- UJIT LABOR BBQUIRBKEKT8 OF OPERATIORS IX BOUTBBSK 
PORBST BURVEY 'fB88ITORY UD II THE liD STUES, 

BY DAILY MILL CAPACITY, 1934& 

Southern Lake States 
Dally capacl ty Forest. Survey territ.ory 

(M 1'10. b. m. 
per Number of Man-hours Number of Man-hours 

10-hr. day) operations per operat.ions per 
M ft. b. •• b M ft. b. -. 

1-19 362 26 44 34 

20-39 164 32 
. 

9 $ 

40 or over 125 35 5 44 

~ta cover both logging U4 SMmUl actlvlUes of each ot tbe operatlODS. 
bFlgurea "present weighted averages or those tor 1IDl'8 4et.al1e4 sUe el&aSJtlca
tlOM 1n table H. the mmbers of aUla be1ng used as wel6bts. 



t.ble 0-0.- D18ta18Ut1U. or iLL A.D or 'AMPLE OPBRAtIO.8 II BOUTHIRB roRK8! IUaVBt TIRRITORt, 
Bt DAILt KILL CAPACITt, 188. 

Number of operation. in sample 
Sample operations as percent 

Dally Total of all operations 
capaci ty A_ber 

(M tt.. b. III. of Short- Long- Uni t Short- Long.. Unit 
haul haul Sawmill labor. Length haul haul Sawmill labor per oper-

lo-hr. day) ations equip- equip- equlp_ require- of 11.1'e equip- equip- equip- require-
ment ment ment ment.s ment menii ment mente 

Total B.702 SS9 B62 901 6151 B.4S6 9.6 9.1l 10.4 7.5 

1- 9 4,46e 162 lS6 197 189 4.372 4.1 4.2 4.4 4.2 
10-11l 3,243 245 254 262 173 3.150 7.6 7.8 8.1 5.3 
20-39 715 246 250 264 164 691 34.' 35.0 96.9 22.9 
40-79 17;1 105 110 112 BO 174 60.3 6a.2 64.4 46.0 
eo or over 10;1 61 62 e6 , 45 99 56.7 59.6 63.5 43.S 

-------------- -- -_.-

Length 
of life 

97.15 

97.9 

97.1 

96.6 

100.0 

95.2 
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Table D-T.- DISTRIBUTION OF A~~ AkD OF SAUPLK OPERATIONS IN SOUTHERN FOREST SURVEY TERRITORY, 
BY DAILY MILL CAPACITY AkD REOION, 193. 

------------------------_ .. _._-
Nu.ber o~ operations percent of group total 

D*11,. capacit,. 
Sample operations Sample operations 

(M ft. b. m. per All Short- LonQ- Unit All Short- Long-
lO-br, day) and reQIon operat.ions" haul haul Sa.WlIll11 labor operations haul haul SaWlDill 

~qulp- equip- equip- requlre- equlp- eqUip- equip-

ment. ment mel'll, mente ment ment Jll,ent 

1-19 7,309 427 440 459 362 100 100 100 100 

Lond1,eat-elasb pine 1.347 112 120 122 129 18 20 27 27 
Pine hardwood, east 4.218 162 lee 170 114 58 36 aa 37 
Delta hardwood 517 92 aa 99 62 7 19 19 19 
PIne hardwood. west 1.232 71 71 7a 57 17 17 16 17 

20-39 561 246 250 264 1M 100 100 100 100 

Longleaf-slash pine 121 72 71 75 57 22 29 29 119 
pine bardwood, east 207 aa ae 93 aa a7 36 35 36 
Delt.a hardwood 47 27 30 3' 30 a 11 12 13 
Plne hardwood., west la6 69 81 el 44 3a 34 24 23 

40-79 1'3 10. 110 112 80 100 100 100 100 

Longleaf-slasb pine 43 28 29 aa 21 118 29 28 25 
Pine hardwood, east 30 15 18 15 9 20 14 16 13 
Delt.a hardwood 38 a1 31 32 29 26 30 28 29 
PIne hardwood, west 42 31 34 37 21 27 30 31 33 

eo or over 89 61 62 66 45 100 100 100 100 

Longleaf-.lash pine 25 22 33 23 15 28 36 37 35 
Plne hardwood, east 12 9 9 9 6 14 16 14 14 
Delta hardwood 1 1 1 1 a 1 2 2 1 
PIne hardwood, west 51 29 29 33 21 57 47 47 60 

, 
'8ee PP. le8""'. 

Unit 
labor 

requIre-
.ents 

100 

30 
31 
17 
16 

100 

35 
20 
la 
27 

100 

26 
11 
37 
26 

100 

33 
13 

7 
47 
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Tabl. D-8.- DI8TaIBUTIO! 0' ~ AID 0' 8AKPLI OPEaATIOIS II SOUTBRal 'ORIST SUaVBY TERaITORY, 
BY DAILY MILL CAPACIT! AID SPICIBS OP LUMBER CUT. 198. 

Humbel" of operations Percent of group total 

Dally capacity Sample operations Sample operations 
(M ft. b .... 

All All per 10-hr. day) Short- Lon I!- Unit Short- Lon~-
and oper- haul haul Sawmill labor op eI'<- haul haul Sa ... Ul 

Unit 
labor 

species of lUBber cut. ations· equip- equip- equip_ requlre- ationa equip- equip_ equip- require-
mInt Ment ment Ment ments ment ment ments 

1-19 7,309 427 440 459 362 100 100 100 100 100 
Pine 6.1158 305 317 328 280 B4 71 72 71 77 
Hardwood 1,127 105 106 114 78 16 25 24 25 22 
Cypress 24 17 IB 19 4 * 4 4 4 1 

20-39 561 246 250 264 164 100 100 100 100 100 
Pine 413 164 155 182 92 74 63 82 81 58 
Hardwood 131! B4 BB Ill! 67 24 34 31! 36 41 
ClIpress 13 B 7 7 15 2 3 3 3 3 

40-79 153 105 110 112 BO 100 100 100 100 100 
Pine 6e 415 48 48 39 43 43 44 43 49 
Hardwood BO 56 5B 60 39 52 53 53 54 49 
Cypress 7 " " 4 2 15 4 3 3 II 

eo or over 89 61 62 66 45 100 100 100 100 100 
Pine 76 151 53 156 37 B6 84 85 85 . 

B2 
Hardwood 10 7 e 7 5 11 11 10 11 11 
Cyprus 3 :3 3 3 3 3 IS 5 .. 7 

Se. p. 18e. 
·Le.. than 0.6 percent. 
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APPENDIX E 

RELATION OF SIZE TO UNIT LABOR REQUIREMENTS 
OF PACIFIC COAST SAWMILLS 

The detemination of the relationship between labor productivity and 
size of mill is canplicated by differences in the character of product 
and the conduct of auxiliary activities. Thus relatively high unit labor 

requirements in larger mills may reflect a greater degree of finishing 

and byproduct production rather than less efficient utilization of labor. 

Closer examination of the si~roductivity relationship was possi

ble for 31 91 the large Pacific Coast sawmills covered in the NRP-NllER 
Ingging-eamp and smonill survey.1 The man-hour ratios used for these 

mills are standard man-hour ratios based on equivalent production and 

were obtained frm survey data. 2 The 1935-36 edition of the Handbook and 
Directory of the Western Lumber Industrie. was used to determine daily 

capacity and equipment of each of the mills.3 

Table E-1 shCOlS the average standatd sawmill man-hoor ratios for 18 

mills having a daily capacity of 10 to 2119 thousand board feet and for 
19 mills having a daily capacity of 250 thousand board feet or IOOre. 

From this table it appears that when differences in equipment are disre

garded the average ratio for the larger mills is about lS percent higher 

than that for the S!Bller ones. This is consistent with the findings of 

a 1929 study of lacific Coast mills conducted by the United States Burea>; 
of labor Statistics.4 In the latter study it was found that lIBll-hour pro

ductivity decreases with size of plant as measured by IlUI1i:>er of wage earn

ers enployed. This relationship held especially for mills which produced 
their own logs; man-hours spent in logging were included in the totals 

for those mills. In the case of the southern mills, also, as showi. by 
data presented in cbapter IV, labor productivity tended to decrease with 

an increase in the size of mill, although labor productivity was high in 

the grrup of largest mills. 

It seems possible, however, that in the lumber industry the man-hour 
ratio for a mill is an inadequate measure of the efficiency of utiliza

tion of labor in that mill. It was pointed out in chapter III that dif

ferences in the degree of manufacture, waste utilization, manufacture of 
timber products other than lumber, and the extent to which maintenance 

~o ._11 aUla were ooverec1 1n tbta surve7. For a deacrlPtton ot tlr!; aUM'el see 
8.,,"MiX .l. 
2ror • 4escrtptlon ot tlw •• tuda.l"d- wan-hour ratio see table E-1. ftD. b;O 
~or • deacrlp-tlon or tbe da:t.& trc. tlIt West Coast directories aee appeDd1x C. 
'tHan-Hour PrOC1\lctlvlQ" In tbB Lumber rllOustr:r In the Pactt1c Coast Statea In 
192$,' ltot\tM, ~bor Je,,'-..... Vol. 36. No. , (OCt. 1832), pp~ 819""25. 

197 
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work is dOne by the mill fS own eIlI'loyees may affect the mill's man-:hour 

ratio. 

In the Im'-NBER logging-camp and sa1<l1lill survey the effect of variatiOllS 
in the ptq>CIrtioo of IUlllber surfaced was largely eliminated by caIlJUting 

man-hour ratios on the basis of equivalent proouction. An effOrt was 
also made to exclude man-hours expemed in the proouction of byprcxlllCtS 

and special prcxlucts, but it was not possible to separate and exclude 
such labor time canpletely. (See appendix A.I Since the larger mills 
carry on such auxiliary activities to a greater extent than the smaller 

ones, it seems likely that fact0':.'S other than relative efficiency in the 
utilization of labor could account, at least in part, for the difference 

in average unit labor requirements dJserved in U!l>le &-t. 

The existence of differences between size groups in the degree of fin

ishing, extent of manufacture of byprcxlucts and special praiucts, and the 

volume of activity auxiliary to the prcxIuction of lUDtler may be iDdicated 
in a rough fashion by differences in the kiDds of equipment USEd. Table 

E-:a iDdicates the nature of some of these differences in 1936. There are 
no pronounced differences in the type of power and type of headsaw em
p~ at the two groups of mills. !bever, the proportion of the mills 

having a daily capacity of at least 250 thousaDd board feet that USEd the 

labor--saving gang saw was much greater than the correspoDding proportion 
for the smaller mills. This is the only difference in equipment which 

WCRlld iDdicate a basis for higher output per man-bour in the larger mills. 

QI the other hand, the fact that relatively more of the larger mills 

bad planing mills aDd dry kilns iDdicates that a larger pOrtion of the 

lUDtler prcduced by this group was seasoned and finished. Lath mills lEre 

mere geoera11y EI1l'lo~ at the larger mills, suggesting that the utiliza
tim of W!lSte through the manufacture of byprcxlucts was more widespread. 

Few of the smaller mills bad shingle mills or box factories, whereas a 

considet'8ble fract ion of the large mills did have them. A much greater 
percentage of the larger mills than of the smaller ones bad their own 
machiae shops, perhaps iDdicating that more of the mintenance aDd repair 

work was carried 00 by the mill itself in the case of the larger mills. 

'The presence or absence of these items of special equipment may be 

taken as a eeaeral iDdicatClr of the degree of mnufacture and integratioo 
of activities at the sawmill. Table ~ presents average standard unit 
labor requirements of the 37 mills grouped according to the nUl1ber of 

items of special equipment emplo~. 6 The data in this table suggest, 

&aens: S&n &nc1 plantns all1a were not taken Into account 1n thIs. ana tm fOllOWlns 
table. Kille Nportlng the uae or each ot the speclal-equlPDltnt ite. repOl"te4 t_ 
u.e or tbl tollOfflna Uft Hems: Box factory, c1r,J &lln. lar.h .111~ _chIne shOP, 
and .bingle m111. 
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though by no means conclusively, that these factors, rather than size as 

such, are responsible for the differe!lCeS in average labor require!Qellts. 

This conclusion is strengthened by an exaJllination of table~. Thus, 

when a canparison is made of the standard average unit labor requirerents 

of mills in the t~ size groups on the basis of the n1llli>er of different 

items of special equipment reported, it appears that the larger mills 

have sanewbat lOler average unit labor requirements. 

Qf ·the 37 mills considered in this appendix, 7 did not report the use 

of dry kilns in 1936 (each of the 7 also did not report the use of at 

least one of the tour other i te~ of special equipment used in tables 

E-.3 and ih! I. 6 These seven mills had an average standard man-hour ratio 

of 5.25, a figure strikingly larer than the average of 7.91 for all 37 

mills. This suggests that mills which use dry kilns and thereby, pre

sumably, accQI{>lish a reduction in time-in-process, an ~rovement in 

quality, and a reduction in shipping weigbts do so at the expense of 

labor prcductivity. 

Whether or not the higher labor prcductivity apparently associated with 

the smaller mills employing fewer items of special equipment coopensates 

for the loss of the advantages associated with the use of such equip""nt 

probably depends on the character of the mrke! which these mills seek to 

enter. Thus the materially lOler man-hour ratios of the mills enploYing 

less special equipment need not reflect more efficient use of labor de

spite the fact that these mills have a greater volume of output per unit 

of labor time expended. 

Table E-1.-·UNIT LABOR RBQUIREMBNTS OP 37 LAROE PACIPIC COAST 
SAWMILLS, BY DAILY CAPACITY, 1938& 

Dally capacity Number of Standard 
{If ft, b. ", I plants man-hour ratio b 

Total 37 7.91 

70-249 18 7.34 
250 or over 19 8.45 

a ln thIs and subsequent tables the man-hour ratios or ~he mills are based upon tbe 
NRP-NBER logslng-c8]Qp and sl\Wl\lll survey (see appendix A); the capacltl' And eqUip
ment data tor the m11ls were obtaIned trom the 1935-36 edition or tbs &:u'libook ancl 
Dlqctor), of -eM i'astern ~,.. Ird1l$ffies (see appeDl11X C). 
bRatlOS shown ara unwetghted &V9ragss ot standard ratIos tor individual mills. 
Standard ratIos tor each mIll ware calculated by conputlns the weIghted average or 
the 111111'& man-hour ratios tor those years durIng the perl00. 192~-30 in whleb the 
percentage 01' capacity utl11~ed by tbe 5111 was between 70 and 89. Thus the 
effects on unit labor requirements or dltterences 1n capacity utll1zatlon anI1 ot 
r6lll101l :re&r'-tO-1ear tluetuaUons were mInimized. 

aOt the seven. tbNe had • dally capacity or at least 260 th0usan4 board reet~ the 
otD!r tour were In tb& aaUer-a lze 81"OUp. 
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~abl. B-8.- DI8~RIBU~IO. OF '7 LAROB PACIFIC COA8~ 8AWKILLS, 
BY DAILY CAPACITY AID TYPE OP EQUIPKBW~ REPORTED. 18aea 

Daily capac! t.y (M ft.. b. m.) • 

Type or equipment 70-249 250 or over 
reported 

Number Percent. Humber Percent 
of mills of tot.al of mills of t.ot.al 

Tape of power 16 100.0 16 100.0 

Steam power 2 12.5 2 12.5 
Elect.ri c power 4 25.0 2 12.5 
Steam and electric power 10 62.5 12 75.0 

Type 0 t headsaw 16 100.0 19 1.00.0 

Band saw 16 66.9 17 89.5 
Circular saw 2 11.1 0 0 
Band and circular saws 0 0 2 10.5 

Special equipment 18 - 19 -
Box factory 2 11.1 4 21.1 
Dry kiln 14 77.8 16 64.2 
Gang saw 5 27.8 13 66.4 
Lat.h ,.ill 11 61.1 17 89.5 
Machine shop 8 44.4 15 76.9 
Planing mill 17° 94.4b 19 100.0 
Shingle mill 0 0 8 42.1. 

&see table 1-1, ttn. a. 
bAlthougb each of the NRP-HBER. anls ensage4 1D surfacing, one ot the mills cUd not 
have a cCIIq)lete planIng alll attached. 

~abl. B-8.-, UIIT LABOR BBQUIBBMB~8 OF I' LAROB PACIFIC CO£8T . 
8AWMILL8. BY IUMBBR OP ~YPB. OF SPBCIAL 

BQUIPKBJT BBPOBTBD, 1886& 

Number of tyPes of 
spec1al equipment I'eportedb Number of mills 

All f1 ve repo rt.ed 
Four repo rted 
Three repo rted 
Two 0 r 1 ess repo rt.ed 

aSee table I-i. ttJls. a aDd. b. 

10 
8 

12 
7 

St.andard 
man-hour ra1.io 

10.21 
7.72 
7.1.0 
e.2e 

bThe five tTPes ot speetal equt1JlD&Dt constdered In tbta table are boz factories. 
Clr7 kllnB. lath mills. macb.lne 8ll0Pl. and. sh1ngle ml11s~ 
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T~bl. B-6.- URIT LABOR RBqUIRBNEKT8 OF 87 LARGB PACIFIC COAST 
BAWMILLS, BY KUIlBER OF TTPBB OF SPBCIAL BQUlPlIBlIT 

RBPORTBD AND DAlLY CAPACITY, 1980& 

Number of t.ypes of 
special equipment reportedb Number of mills 

and dally capacity 

Five or less reported 
(all 37 mills) 

70-249 18 
250 or over 19 

Four or less report.ed 
70-249 17 
250 or over 10 

'rhree or less reported 
71)-249 13 
250 or over 6 

&see table :£-1. ftns. a and l)~ 
bSee t.at11e £-8. cu. b. 

St.andard 
man-hour rat.l0 

7.34 
8.45 

7.29 
6.86 

7.29 
5.70 
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