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Preface

The Bureau of Labor Statistics has been publishing
measures of output_per man-hour for selected Industries
for many years. hese measures appear in Indexes of
Output _per Man-Hour, Selected Industries, 1939 and
1947-67, BLS Bulletin 1612, December, 1968, "This re-
port presents indexes for the gray iron foundries industry
for the first time.

. The study was prepared in_the Office of Produc-
tivity, . Technology and Growth, The analysis and the
statistical] measures were developed b{ John L. Carey in
the Division of Industry Productivity Studies, Richard W,
Lyon in the Division of Technological Studies wrote the
séction on technological developménts.
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Indexes of Output Per Man-Hour: Gray Iron
Foundries Industry, 1954—66

Introduction

Measurlng productmty change is ong way to determine whether resources
are being used efficiently—a’primary requisite for improving a nation's economic
well- belng If output per man-hour “is increasing, then more goods are belng pro-
duced Per unit of fabor input and the economy is potentially richer. Thus, Knowl-
edge of the degree and direction of productjvity movements is essential for those
reSponsible for encouraging economic growth.

Industry productivity measures have several valuable uyses. By combinjng
these measures with other” industry data, one can study the effects of changes in
manpower utilization, project future manpower requirements, analyze trends in
labor ?osts comPare rE]roducnvn progress amon% countries, and examlnethe im -
pact of technological improvements on“employmen

The measures Presented in this report re?g output to one in ut—man hours.
Thez do not measure sgem ic contn? tion 0 or, a(;ma X er smgle
fact Rather, they refle t the joint effect of a number of int erre l[atéd Influences
such as chanPes in technolo%y, cap|tal |nvestment er worker, capacn%/ ut|||zat|0n
layout and flow of operations, skill and effort of the work force,” managerial abil-
ity, and labor-management relations.

These measures are subject to certam ﬂual|f|cat|ons Because of the diffi-
culties of measuring ualltY change of majntai mog con3|stent coverage hetween out-
put and labor Input, of reflecting hanqes in the e ree of plapt inte rat|on and
spe5|a ization and other st t|st|ca itations, prod uct|V|ty mdexes should be re-
garded as general rather than specific indications of output per man-hour movements.

his report presents measures of qutput per man-hour for the gray iro
foundrles mdut P The indexes. *l%r this |ndp rp ?ln wﬁH 1954 smc% ynnua
ata on man-houfs were not availabJe earh |n addTtion, roduct etail for ear-
|er ears was not strictly comparable wit terdv he rep or‘ mcludes some
analysis of trends in output per man- hour an late ser|es as well as a descrip-
tion “of technological developments that have occurred in the industr It also con-
tains .a detalled tgchnlcal note which describes the data sources and statistical
techniques utilize

Coverage of Report

anufachire ‘rky 0n Gastings, nekidng TaA1 Tron AreseuTs pipe. ol mipe.” and
gllpe Lamng d TthS industry ?s des? nate% Inéustry 3%21 ?n ﬁwp P967 Stan@ap
Industrial Classmcatlon Manual (SI
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Two ttvjp s of establgshments make UH the mdustrz )D %mmermal{Jobbmg
foundries; 2) captive foundries operated as separaté establishments hese
two, groups account for about two-thirds of the tonna e of graly iron castings made
eachyear. The remaining production of gray iron cast|n epresents either sec-
ondary products of establishments classified in other |ndustr|es or intermediate
products of captive foundries that are Infegrated operat|ons of other manutacturm?
plants. These integrated captive foundries produce about 25 é)ercent of the annua
output of gray iron “castings. . Integrated captive foundries and the establishments
which produce gray iron castings ds secondary products are not included in this re-
port because they -are not included in the Staridard Industrial Classmcatmn definition.
In addition, separate employment and man-hour data directly related to the produc-
tion of gray iron castings in these other establishments are not available.

General Characteristics

Over 1,100 establishments were operating in the gray |ron foundnes mdustr
in 1963. (ISee table 1. ost were of Intermédiate Sd e—the estabhshn}e 3
whose emp gment ranged from 100 to 1,000 accounted for more than h us-
try employment and va ue added. y 14 establishments had more than 1 ,
ployees; this grodp owever epresented more than a fourth of industry e ploy
men% and value added.  Since ]] 958, establishment size has grown—the &verage
number of employees per establishment was 106 in 1963, 86" in 1958

Iofyment in %ray iron foundr| totale ? 8709 in 1966 and makes .u
ma610r employment™in all iron an steel foundries—nearly 60 percent |n
roductlon Wor er employment In gray iron foundries has been consistentl
% as a ercenta e of total employment, ranF,m g between 85 and 90 percent through
out the erlo The r8at|o for aII manufactu Ing was 76 percent in 1966; for
primary metals, it'was 82 percent.)

he industry's total shipments climbed to $2.7 billion in 1966 from less

than $15 b||||on in 1958, Part of this growth reflects price increases. About
0- flft s of. the Yalue of shipmen t re\ﬁresents the cost of materials; the other
t trrese oltvalule \58 e added. "Int ages and salaries make up about three-

, Forty-five Btates had es bI|shments cIassmgd in the P gron founques
industry In 1963, but most of the employees worked in H oundrles ocated
east of the M|55|ssdpg| River. M|ch|gan and Ohi (? toget er ha aboyt 33 percent of
the employment and" 39 Rgrcent of the value a dF in "1963 ?]e States together
with [lfinois, In ﬁhana and Wisconsin accounted for over half ot the mdustrys em-
ployment and value added.
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Table 1. Gray Iron thejpedriedg \I(ndustryi'%(z‘tiggral Characteristics,

cted Years
Item Unit 1954 1958 1963 1964 1965 1966
S E I — Number 1,414 1310 , "
Total employment - UEOET 1gh81d 112810 120838 126320 13489 140 708"
Employeés per estab-

[ISh M e N teseeeeesece omemmneeee --do-- 95 86 106 M o (M

Production worker em-
plo¥ment_ --do-- 118,288 96,414 104,239 109,828 117,109 122,142
Production workers per

establishm en taemeememeeees --do-- 84 14 92 M (M ()

Ratio of rodanon
workers to all em-

loyees
Nonpproc?/uctmn worker

Percent 88. 3 85. 6 86. 5 86. 9 86. 8 86. 8

EMPIOYMENt -ro-mmemeoeemememeeneeas Number 15626 16,256 16,289 16,501 17,785 18,567
CapiFt)aI_yexpenditur_es (new)— $Millions 49,9 ~ 326 648 759 1715 521.
Capital expenditures per
EM P IOy e --mmememememmmeeenen Dollars 373 289 538 601 1,271 1,573
Value of shipments 2 - $Millions 1,442 1435 1985 2,286 2,603 2,728
Cost of materials (including
electricity) --do-- 593 623 814 954 1,058 1,097
Value added by manu-
acture , --qo- 847 811 1,168 1,354 1,552% 1,646
Wages and salarigg----- -00- 558 03l 130 825 9 978
W ages --do- 459 419 596 680 760 803

1 Not available. , ,
2 Includes resales and other miscellaneous receipts.

SOURCE: Bureau of the Census, U.S. Department of Commerce.
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Trends in Output Per Man-Hour, 1954—66
/

Output per man-hour of all emEonees in_ the gray iron foundries mdustry
grew 32 percent between 1954 and 1966—ncreasing at an average rate of 2.2 per
cent a year. qSee chart 1 and appendix C.)1 Over the same perlod output per
man-holr In al manufacturrng went up at an average rate of 3.1 percent.

Productivit fgray iron foundries grew unevenly between 1954 and 19 6
The largest annua c a ge was an increase of 7.8 percent In 1955, which mar
the industry's recovery Trom the 1954 recession. "Year- g] year increases ranged
from 2.1 10 5 6 percent in most subseguent years while thére were small de-
creases In 4 years—only one decline (2.8 percent in 1957) was of significant size.

Gray iron foundries output rose an average of 2, 4npercent year over the
same period. The year-to-year changes in gray iron foundries output ranged from
a 17-percent decrease to a 23-percent incredse.

The slow overall growth in output was matched with a_comparable modest
8rowth in output per man- ou]r resulting in a slight increase in man-hours—about
1 percent a year auring the 1954-66" period.

The rag/ iron foundries’ experrence drffered sharpl between the first and
second halves of the period. Between 1954 , outgut dec |ne at_an annual
rate of 2 4 percent desprte a substantial garn between 195 . The annual

rate of gain in output per man-hour was only 1 percent In 1955 output rose
23 percent from the récession level of 1954, only to drop by 1958 to 13 percent
below the level of 1954, Output increased 23 percent agam in 1959; subsequent
decreases were substantial but less severe than th ose o prevrous years. Total
man-hours also declined during 1954-61, averagrng rcent a year. Sharp de
ﬁlglé]SeSanbdetWQeSeg 1956 and 1958 and in 1960 and more than offset increases in

The decline in the industry's output during the 1955 61 perrod was for the
most part related to the eneral busrness c cIe From 1955 t the period
In which the. most severe rop In output occ rre the output of four maﬂor gra
Iron consulpnng In ustr|es—mach|ner con truction, steel, and automob I s—fe
substanti For examp the nu eJ passenrger cars pFo uce was
é Berc%n g evel. The ecline the_outp ut of these mdudptrles no
ou ecte te prodyction o lron castings. The ecrease In residential con-
stryction in 1960 contrrbuted to e decrease in ‘the output of gray iron castings
durrng that year, while downturns |n steel autos, residential "and nonresidential
?nst uction; and machrnerp In help ed t]o contrnue the decline in the production

X Iron castrn atrvey ow caprta pen itures were also a factor con-
trrbutr to the ow productivity gain.  Capital expenditures per gray iron foundry
tror%%%%ﬂ%ellesls than the average per manufacturrng employee in every year

" Average annual rates in this report are based on the least squares trend line fitted to logarithms of the index numbers.
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, Ir(] sharp contrast to the earlier half of the peglod, %raly iron Joundrles outPut
increased at an average annual rate of 10. 3 percent between 1961 and 1966. At the
same time, output i),er man-hour rose at an average annual rate ?f 3.4 percent—more
than twice the ‘earfier rate. Man-hours went up at the rate of 6.7 percent. The
Increase in gray iron Qu%ﬁ)ut reflects th? extended economic bgom, part|cu|z1r|Fy |g
E)roducers durable e UIP ent. Outiput or this component of Gross National Product
ncreased considerably faster than for the econ,omz as a whole. The four major
gray tron consuming industries mentioned previously all enJo%%d large Increases in
p

?outplugt%)(The number of passenger cars produced increase ercent from 1961

_ Other factors associated with the growth in output and productivity in gray
iron foundries were quality improvements and increased attention to the “specific
needs of the customers. ‘In addition, more resources were allocated to research,
market developpment, advertising, and Bromotlon. Capita] expendltures_nper employee
more than tripled between 1961 and 1956 and surpassed the manufacturing aver ge
for the first time In 1965. Because of the usual lag between capital expenditures and
resultant productivity increases, this rapid increase”in expenditures may lead to
further gams in productivity. ~ The trend toward fewer but larger and more mech-
anized foundries undoubtedly has had a positive effect on productivity.
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Table 2. Gray Iron Fo dries Industr Xnd Reigut PBr Man-Hour, Unit Labor

M E]m plloyees 19 ﬁ—%6

(In exes 1957 —59 = 100)

y Outputper—II menrlnsamotreFrenQSUI Related data v
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emplo|3|/ee SMPIRYEE  employees £MP 03/66 Output empﬁoyees e Ip 6
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Chartdl. Gray lron Foundries Industry:
OutputPerAIl'Employee M an-Hour:
O utput, and AIlEm©ployee M an-Hours, 1954-6686

INDEX (1957-59=100) RATIO SCALE

1954 55 % 57 58 59 60 61 62 63 64 65 66

ad ('j\optr%t reﬂpn} ensgﬁts%ssgfe 8}%& aﬁﬁe& 5?% gr%'ﬁe%%% etrrrl]epfg)t/%(legroductlon of the industry resuting fromall employees
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Table 3. Gra [ron Foun ries Industr I Per Man Hour
UnitL d %[555 g
ro uc ton Workers, 1

El {?s 195759 .= 100)

Output per— mentsamotreéren ””fe Related data
Year — progyction PTOGUELION Progyction fodcior Production Production
Wwork m%%%ghr workers iPhSTrs QUYL Cworkers mﬂﬁﬁgﬂm

Indexes

g 3 W S| : :
ﬁ%ﬁ; gé% 322 ﬁi? 1@5% *é?z% %gg %%2
--------- 106.4 102. 1 4 . 107. 5 101. 0 104. 7
=0
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Chart2. Gray lron Foundries Industry.
O utputPer Production W orker M an-Hour, O utput
and Production W orker M an-Hours, 1954-66

INDEX (1957-59=100) RATIO SCALE

1954 55 56 5/ 58 5 60 61 62 63 64 65 66

- dmi: reBP&%ﬁﬁHE%p%E%W&R%MW%H@E‘ 6%38?% %'production of the industry resulting fromall employees

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



10

Table 4. Gray Iron Foundries Indust u [ Man-Hour,
Unit"Labor Requirements, a dfg%f a
onproduttion Workers
I

BdeXﬁsbl%Y —59 - 100)
Output per— Tanks alnotrerrr%%w Related data

Y ear of
pro’\A ct|on pwopcelron rodye ctlon prol i Output 2 ro’\é ctlon produ&te(r)

worker
Wor man-hourl Wor €15 man-hours 1 W‘” €15 man-hours1

Indexes

—

U0 OEXO OO
oY oootruon B~ aoohXxo

1 The figures shown f) arenth are sudbj ctto a wider margin of error than other
easures_ for ?ms Fu ecayse o emetho or estlm Ing nongroducnonwor er man-
S

IS 1n
ours ee technica

he mea? ure [ éutht used in, this table represen ﬁ tal productmp of the |n
8}105&r Orfe%LHtpli] eersm a emBoyees and do not represent the spem Ic "output of any single

ource: Output, em Io ment, and hours based on data from the Bureay of the Cens
U.S. BeHartmentu Eo e and t%e Bur%au oaf Eabor StatéIlStICS d§ %ueparutment of Lab
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Chart 3. Gray lron Foundries Industry:
Output Per Nonproduction Worker Man-Hour,
Output, and Nonproduction Worker Man-Hours, 1954-66

INDEX (1957-59=100) RATIO SCALE

1954 55 56 5/ 58 5 60 61 62 63 64 65 66

Note: The measures of output used in this chart represent the total production of the industry resulting from all employees
and do not represent the specific output of any single group of employees.
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Chart 4. Gray Iron Foundries Industry:
Output Per Man-Hour for All Employees,
Production Workers, and Nonproduction Workers, 1954-66

INDEX (1957-59=100) RATIO SCALE

1954 55 56 57 8 59 60 6l 62 63 64 65 66
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Technological Developments2

Although changes in outBut greatly inflyence short-run productrvrty movements
long-term trends are affected daditional, Interrelated factors—technol olggl capl-
tal investment, research and development “skill and effort of the work force, man-
agerial_ability, and labor-management relations.  Changes in technology are espe-
cially important, although their " precise impact cannot be measured.

Automatjon |n rfay iron foundries reduced labor, reqturrements in materials
handling and, other e oun operations over the er|o overed py th |s rep ort
However, diffusjon of tech no rv was_ retarded to some ree by the re atrve(y
tIaorngennus%%e”r I%ttssmall plants 1n the industry and the subs antraI vqume of produc-
on i

Materials Handling

Mechanrzatron of materials handling, involving .increased use of cranes,
horsts lift trHcks loaders, and conyeyors was a major factor in the reduction of
industry man-houyr requirements. Of artrcular |mrportance was the extensjon of
conveyorization from high volume production oun 1es to smaller, jobbing foundries
for functjops such as sand delivery, mold han mp shakequt, and castrn(t; frnrshrntg
The avarlabrlrtnv of Tow-cost modular conveyor systems facilitated this extension o
conveyorizatio

Molding and Coremaking

Improved molding machrnes reduced unit labor requirements in this gperation
which engages about oné-fjith of all aproductron workers, ~ Faster mold cycles, |
more machrne controfled functions, and larger flasks characterize this rew equijp-
ment.  One new machine, for example, accommodates four patterns per flask in-
steét of two_ but does not re urre a drtronal gBerators Moreov? , automatic

|n qnurpment S |te |%| volume ction in smaller toundries was
mstalled limite asrs ewer core akmg equipment introduced featured
rap.id operatrng cycles, simuy taneous production”of several cores, and adaptability
to improved coremaking materia

A gradual |n rease in the use of the shell carbog d%pxtde and other s
cralrzed moldrng coremaking. processes also |m roved efficjency and castrn
uartpﬂ greatest application was In c% ?(ma |ng where e}p gereaw reguce
del mate time and. labor consuming 3% operation. es rt]e pr pesses
perno utC %rrr]se ves to mechanization and were" intro most widely i high” volume

Metal Melting

Cuypolas continued to under%o |mprovement and remained the Errncr al melting
units in the mdustrY However, Blectric melting, which affords closer control and
ermrts reater uti |zat|on of scrap metal came into increased use, Enactment of
ir pollution control laws was another factor which encouraged a shift fo electric
metrnﬁ; Generall reather purchase and operating, costs 0f electrrc furnaces, on
the otfer hand, ret r eir Introduction In some foundrres

2 See appendix A, p. 20, for a discussion of foundry operations and appendix B, p. 21, for a glossary of terms.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



14

Instrumentation

Increased emphasis on product quality and operating efficiency resulted in
more instrumentation for measurement and control.” Radiographic (X-ray), super-

sonic, rp yrometer, and radrorsoto e Hnrts were introduced more widely in melfing,
sand erparatron inspection, other major operations. Computers were in-
stalle several Iarger foundrres for accounting and production” control.

Cleaning of Castings

Technological advances h?ve been introduced in the labor intensive opera-
tion of cleaning castrntgs—a bottleneck n foundry operations—and have reduced
unit labor requirements, A significant number of igher speed ﬁrrndrng wheels
have been put |nto service in foundries of all sizes, "However, the applrcatron of
continuous blast ceanrng to replace batch methods has been limited to high
volume production foundries.

Metallurgy

Advances in metallurg¥ strengthened the industry's comBetrtrve position
reIatrve to other tdypes of metal ormrng Maost imp %rtant has been the develop
ment of nodular (ductile) |ron whrch accounted for ‘about 5 percent of total gra
iron shrﬂments |n Nodular |ron ossesses many rﬁro ertres of steel in-
cluding stren%th and ductrlrt enab %s many parts to be cast in-
stead of for ed p or welded Automo ile crankshafts for example, now
can be cast mstead of forge

Technical NOte

Output Per Man-Hour Indexes

The indexes of output per man-hour
develope accordrng to pr%cedrures f%llowed B
r&tneat?]%trrré tc ange in the relation between ind

esented in this report have. been
ttrre Bureau of Leﬁaor Statistics3 for

r
)L/JS y output and the man-hours expended

For an mdustry (producrng 3 srn le unrform ﬁroduct or pertormrnﬁ; a single
uniform sgrvrce Indexes simp asure change over time _in tfe ratio:
Unrts uced/ man hours For a ustr pro ucing: a number pro ucts, the

ind exes represent the change over trme in the ratio: Werghted outpu of a specified
comBosrte of prodycts)/man-hoyrs, The simplest procedufe for developing an index
of 0 tput per man -hour Is to divide the output Index by a man-hour index. The in-
dexes have been constructed for this |n ustry beginning in 1954, " since annual, data
for man-hours were not available earlier; m ad ition, product detail for earlier
years was not strictly comparable with later years.

Output Index

For constructrng indexes of output per man-hour, the |deal output |ndex
werr%;ht gmu tiplies) the quantities of all products prodyced in the. ind ustrry yrt
houts required to make one unit of each product in a specified }/
those products which require more labor time ‘are given more importance. -
though unit man-hour weights are preferable for combining product data, they are

3 For a more detailed description of the general concepts and procedures, see Chapter 23, "Output Per Man-Hour
Measures: Industries,” BLS Handhook of Methods for Surveys and Studies, Bulletin 1458, October 1966.
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frequently not available. Therefore, it is often necessary to substitute weights be-
I|eved proportronal to unit man “hour, werghts—usually unit value weights, Both unit
man-hour er% ts and unit_value wertg hts werg used “at different stages in con-
structing the output index for gray iron foundries.

The output indexes rer heavrl on comgrehensrve data collected for the
Census of Manutactures for 1954, 1963. Indexes were computed from
the detailed quantity and value data for 1954 58 and 1958-63 and are referred to
as henchmark indexes. Annual indexes for intercensal Years are based on less
detailed information and are adjusted to the benchmark Tevels.

_ The 1954-58 and 1958-63 benchmark indexes were constructed in the fol-
lowing manner:

1. Physical quantity of shipments indexes were computed for each of the
primary product classes in this industry.
SIC 33211  Molds and stools for heavy steel ingots
SIC 33212 Cast iron pressure pipe and fittings
SIC 33213 Cast iron soil pipe and fittings
SIC 33214 AII other gray 1ron castings
For each product class, the quantities of individual products (SIC 7-digit

level) were Weldhted with 1958 un|t values to obfain the h%sroa uantity n-
dexes. ndexe& reflect shipments of castings fro Lron
foundrres |n ustr also castings shrpi)ed as_secondary p roducts from
other industries.” (The quantities (?nd va ue? of gray 1ron castrn%s made by
completely mtegrated captive foundries of plants “classified in other mdustrre
are excluded,) " Because the qr Y iron foundrres mdustry accounts for about
88 percent of ‘the total value of these prim ry Hro uct shipments, it was
assumed that these product (wherever made) ‘indexes were representative of
shipments of primary products in the industry.

2. The physical uantrty indexes for SIC 5-digit prrmar}/ product classes
were combined with rop rrate 1958 man-hour Werghts or aII emplo ees to
obtaln an outfut mdex fthe ind ustrysgarrmary pr ucts Man-hou
werg 958 were used for b 954-5 ? Io]enchmarks be-
cause man -hour estimates for 1954 were not avarlabe af the 5-digit prod-
uct level. These man-hour weights were developed as follows:

Ea Total mén -houys, for plants specrallzm in eﬁch 5d|g|r] roducé
ass were derived from ‘data on producti wor er_ man=hours an
nonproduction worker emﬁloyment reported in the Census of Man
factures and from data o verage hours for nonproduction wor er
man-hours estimated In this study

gb) Ratios of man-hours to value of shipments were computed for
ach class of specialized plants.

) The r tios were multr lied the corresponding value of
r(nar ucts shi |Othe wthyole mdustr IOto ob?arn tHe maﬁ hour
werﬂ his p ocedure assumes that man -hours per dollar for
eac product class sher ed by the whole mdustrg/ are the same as
those ‘for plants specializing “in that product class.

3. The index of primary products of the industry is frnaIIy multiplied by a
“coverage! adjustment to regresent the total output of the ‘industry.
“coverage” adjustment is the ratio of the index of value of industry hrp
ments (afteﬁ exclusion of resa}es and mcIusgon of net add(Jtrons to ‘inven-
tories) to the index of value of Shipments of primary proaucts The frnal
industry output index thus reflects inventory buildup s and chang mg
portions of secondary products. The latter effect ten s to be minim srnce
secondary products represent only about 5 to 7 percent of total shipments.
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Annual production indexes for intercensal years were constructed from de-
flated values. ~Although estimates of thsmal (i]u_annt%/ are available, they either
unéierst_ate or overstate industry out%u. The shipments data reported In® Current
Industrial Reports published by the Bureau of the Census and Bureau of Mines n-
clude captive foundry operations which are integrated comgletely with the operations
of establishments classified in other industries "so they overstate industry production.
The data on "shipments for sale™ exclude Interplant transfers, and understate in-
dustry shipments.

rqduct (lass (wharever Hade) was Qeltited by he 20proRTiaie Wholesale Frice
U wherey W | |
FI)ndex (ta%les 5 and 6). _Inde>2es 0? t%es_e defla¥e(§ valBEs velere combineé into a
wherever made product index by Welghtlng them with man-hour weights. = Man-hour
we|8hts for 1958 were used from 1958 to~ 1963, while 1963 man-hour weights were
used after 1963. The indexes were linked in 1963 to maintain a continuous series.

In each year a specjal coverage ratio (etotal value of industry shipments/
total value of primary ;[)rod_ucts wherever made) was used to adjust the wherever
made index to an industry jndex. ~This industry mdex was adjusted to reflect
changes in inventories by the ratio: Total valug¢ of industry production to total
g?(l)lae Ct%]‘m%ndustry shipments. The result was the estimated industry index of

uction.

For the 1954-58 period, value data were not available annually for the sep-
arate primary product classes so the total value of shipments was déflated by an
appropriate price index. The Wholesale Price Indexes for the 5-djgit primary
products were wmg,hted with corresgondlng 1958 gnmarTy prodyct shipments (Wher-
ever made) to obtdin a primary product price index. This price Index was used
to Fefl te t]he total v(?Jue of th r,|mar¥ products wherever_mlade. The index of
deflated value was a r4ust,ed to an indystry basis by the special coverage ratio,
described earlier. This index was adjusted for changes in inventories "to obtain

the annual production index.

The annual indexes for the twq periods were adjusted to the indexes for the
Benchmark years bg linear mterPolatlon_ The adjustment factors were small;
etween 1954 and 1963, the cumulative adjustment was 1 percent.

.org/
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Table 5. Gray Iron Foundries Industry:. Wholesale Price Index
and Product Descriptions

WPI Code WPI Description
10-15-01-11 Standard mgfot mold, 7,000 pounds and over.
10-15-01-26 ressure pg cast |ron 6 mches to 24 inches in-
clusive, foot | engPt N conformrn to Ffderal
specifications W class 150 or_class 250
or American Water Work Association, Class B
specification).
10-15-01-31 Soil pipe, cas iron, 4 mches srngle hub extra
heavy wer averag mg poun s -foot Iength.
10-15-01-32 Soil pipe, lron, 4 Inc srn% , servm
weight, averagrng 40d)ounds per foot length.
10-15-01-01 Gray iron castings. ther than ingot molds,
cast iron pressure prpe and cast |ron soil pipe.)
Table 6. Gray Iron Foundries Industry: Product Groups and Weights
Man-hour weights Value weights (per
c%ldce SIC title-product description ~ WPI code ( ercent of total) cent of pr%d c(%I ss)
1963 1958 1963 1958
3321~ Gray iron foundrigs industr 100.0  100.0
33211 Moq)ds and stooij or heavy %teel
rt;ots 10-15-01-11 2.4 3.2 100. 0 100. 0
33212 -- Cas iron pressure pipe and
fittings 10.15-01-26 9.1 9.7 100. 0 100. 0
6 InChe&s and under (inside
diameter 34.8
--23 Over 6 inches [03 INCNES in-
elusive @nsr e diameter)-—- 23.8 > 84.5
--25 Over 8 Inches to under 14
inches (msrd e digmeter)--—-- 24.4
--31 14 inches to 24 inches |n€lu-
sive (inside diameter)---------- f13.4
--51 Ovterr24 inches (msrde dram 17.0 <| ) 1
33213-- Cast irgn soil pipe and frttrngs '
Including special fittings-------- 1%-115é91- 39 10,4 1000 1000
--21 Up to 3inches (inside diam- ’ ' ' 27.8 '
B Ogerrncghlenscr(]r?rssrtdoeud]lgenqeter) 55I2 f 100. 0
--41 Sénches earn)d over (inside | '9 J '
33214-- All other gray iron castings-—-- 10-15-01-01  79.6  76.7 108.'0 100. 0
-31 Rolls for rolling m ill§ ----e--emm 4.3 3.8
-8 All other gray iron castings— 95. 7 96. 2

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



18

Employment and Man-Hour Indexes

EmPonment and man-hour |ndexes measure change in these cateﬁorles over
Eerrod of fime I%mé)o ees. nd er(%) g rnan oHrs are treated as homogene-
and additive. e |n £xes reflect changes in qual|tat|ve aspects
0 emé)o yment such as skill, efficiency, health, ex errence a% ang sex of per-
sons copstituting the a? regate. The man-hour data relate to total time expended
by employees In estab] ments classified in the industry. These data include hours
Rent not ? ly on production of primary products but also on secondary products
d miscellaneous production.

Six labor |nput indexes have been developed for the gray iron foundrres in-
dustrK All emg )(ees production workers, nonproduction workers, all employee
man-hours, production worker man-hours, and nonproduction worker manh urs.

. "Production workers" cover working forem%n and all nonsupervrsory work-
ers (including leadmen and trainees) engaged in fabricating, processing, assembling,
|nspect|ng, recervmp storage, handllng acking, warehousmg shipping, mainte-
nang rep ir, janitorial and watchman® services, product devélopment, auxrlrar
pro uction Iants own use (e.g., powerplant operations), recordkeeping, a
other servrces closely assocjated with production activities.” The term thuS in-
cludes some Indirect’as well as direct plant labor.

" "Nonproduction workers" include emplo%/ees en ?ed in the followrn[g activ-
|t|es Executive, purchasrng, frnance accountin . personnel, cafe er

Flca, professional and technical, ?I sal eé eIrverEj advertrsrng credit,
colect|on |nstaIIat|on and %ervmng of own products, roGtine office functions,
factory supervision (above the working foreman level); and force account constryction
em onees on the payroll engaged in constructlon of major additions or alterations
to the plant who are utilized”as a separate work force,

"All emgloyees represent the sum of production workers and nonpro-
duction worker

Employment and Production Worker Man-Hours. The indexes of total em-

Io ment roduct|0n Workers odu t|on orker man-hours, and nonprodu?tmn
kers were based on data u |s e ureau of the Census Data
954 1958, and 1963 were o taine ro e ensus of Manufactures g ata
or the remahnrng years ro t ﬁnnua [] f Manufactures. 4 Production
worker man-noufs ‘include all t ?urs at pant worked or Pard for an
exclude paid time for vacatjons, holidays, and sick leave. Overtime and other

premium’ pay hours are included on the basis of actual time at the plant.

All Emrplo ee. Man-Hours. The index o all (ejmploxee man-hours for this
mdustré Is derjved from three components: production_worker man-hours
from Census data); (2) number of onproductron workers from Census data); a
3&? an estlmate of avera?_e annual hours at work for non roductlon workers pre

g urea{y abor Statrstrcs for this report and derived primarily
rom Départment of Labor studies).

Average, annual hours for nonproduction workers were derived by
multiplying estlmat] schedue weekly hours by the number of weeks in the year.
Time dway from t as represented by various types of leave, was sub-
tracted from total annuaI hours 'to obtain annual hoursat work.

* Employees in central administrative offices and auxiliaries of gray iron foundries companies are not included.
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. Scheduled weekby hours for nonproduction workers were estimated from un-
published data collected in BLS surveys of employer expenditures for selected
supplementary remunerative practices. These wére available for SIC Group 33,
Primary Metals Industries, of which the gray iron foundries industry is a part.

The average annual hours worked by nonproduction workers in this in-
dustry for selected years were estimated as follows:

Year Average hours
s s
1963 1,882
1966 1,874

_ These estimates were multiplied by the number of nonproduction workers to
optain the man-hour indexes for nonproduction workers shown in table 4. Since em-
ployment trends f?r nonProducuon workers _Iar%_er%y determine their man-hour frends,
any reasonable alternative estimates of paid tinfe off would result in only minor
aiff ren?es n fhe nonproduction worker man-hour indexes and in no significant changes
In the all employee man-hour indexes.
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Appendix A. Foundry Operations

Founding or casting is the process of forming metal ob*ects by .pouring mol-
ten metal into @ mold ap aIIowmg it to solidify, e shape of the ¢ Jegt |fs deter-
mined by the shaFe of the cavity In the mold. ° The most common method of casting
makes use of molds constructed’ of sand. Molding sand mixed with a b|nd|n% mai)e-
rial, generally a type of clay, is compressed around a pattern or model of the ob-
ject to be cast which has been placed in a flask or frame for,contammﬁ the sangd. The
pattern then 1s withdrawn [eaving a cayity in the sand info which molten metal from

a furpace s poured and allowed™ to solidify, If the casting is to he hollow or to
contain_passages, baked sand forms, called cores, in the “shape of the desired hole
or pavﬂal are placed in the mold before the metal is poured. =~ When the casting has
hardened, it is shaken free of the mold and core sand and put through any neces-
sary cleaning and finishing operations.
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Appendix B. Glossary of Terms

Bakinﬁ.. The. development of desired properties in a core through the action of heat
on its binder.

Binder. A material which serves to hold molding or core sand grains together.
CO2 Process. .A specialjzed molding and coremaking method employing, a binder of
zggtﬁum silicatepwh?ch Is “set" gy passclng car oﬁ |oxh|de gasploto gIhe moFd or

Clea?rlgﬂ]and Finishing. The removal of exceftsemetaloqri]&ergmammg mold mFite.rlaI

a casting. ~ The casting may be buffed or p to improve 1ts finish or
appearance.
Core, A hody of sand placed inside a mold to form an interior opening in or a hole
througnh Xcastlng. d PEning

Cupola. A fuel-fired furnace for melting iron.
Flask. A frame or box of wood or metal for containing a sand mold.

Gray,lron. The most widely used cast iron. So called from the appearance of its
fractured surface.

High Prodyction Foundry. Characterize relatively long production runs of a
J Ilm?teH number o élast smapes. HthP;y mechanlzyed. 0

Jobbing Foundry. Characterized by relativel Il lot production. L ha-
’ Innged,ouans re}/groupa,ratchgrr1lzheigh %rétejuactlivoenyfosurﬂgrkesq PIOCULTION. — LEs5 Mmetha

Mold. A body of sand or other heat resistant material containing a cavity into
which mglten metal i poureg to obtain a casting. ! y

Mold Cycle. The series of steps completed in the production of a mold.

Nodular Iron. A specially treated iron possessing ductility and having greater
sttength than gray Hon! P g y g9

Pattern, A form, us.ual# of wood or metal, used to shape the mold cavity into
which a casting 1S formed.

ShakeoHt. .Tge removal of mold and core materials from a casting after it has
solidified.

i e e R R S
production work.
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Appendix C. Average Annual Rates of Change (Percent)!

(To obtain apnual rates of change between any 2 years shown, find row for initial year at left
of table and read figlire in that row urider the terminal year shown on top)

Terminal year
1955 195 1957 1958 1959  leso 1961 1962 1963 1964 1965 1966
Output pei all employee man-hour
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See footnote at end of table
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(To obtajn annual rates of change between any 2 years shown, find row for initial year af left
of table and read figure in that row under the terminal year shown on top)-—Continued

Output per all employee
1955 1956 1957 1958 1959 loso 1961 1962 1963 1964 1965 1966
Output per all employee

Initial year

e I (N (TN SO
= §§
= - Zi? §§ 1

hmmp\t)p’m\-’w

IO OO N N RORORIN RO
S PO O © S SN OO

Production worker man-hours
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Terminal year
1955 195 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
Output per production worker

Initial ycai
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Output per nonproduction worker man-hour
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e annual rates are based on the least squares trend line fitted to the logarithms

AveragrS

of the1 index numb
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Sales publications may be purchased from the Superintendent of Documents, U, S.
Government Prlntlng Office, Washlngton D.C. 20402, or from regional offices of

%reau of Labor tatIS'[IC? at the ad dresses shown beJow. Free Pubhcatmns are
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