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e inside-contras - svstem suited tasks like rivering up a boiler, since such work required

¢ ¢ large groups of men working on unwieldy subassemblies. In this view

g

t
rom the 1380y the bov 1eff) removed glowing-hot rivets from a furnace and passed them o

“ide the boiler. He placed the riverin a hole and backed it up while the

L o
e aolder-on s

Laree tellow Drrghr nammered or peened over the rivet head. SMITHSONIAN INSTITUTION

would associate with each other for their own benefit bur felt an unbridgeable
qult of interests detween themselves and the semiskilled and laboring men also
working in the alant™ For vears the company had sought to create bonds of
mutual interest. with its skilled crafrsmen: here they acted to reinforce their

own group ties ind distinct starus.

THE INSIDE-CONTRACTING SYSTEM

The Baldwin men who sought protection from accident or sickness in the
Mutual Relief 7issociation utilized similar cooperative effort throughout their
work. While piccework aimed to foster individual productivity, most tasks in
locomotive bui ding required teamwork. Almost all skilled workmen depended
on laborers or crane operators for help in setting up their work and moving
materials. Tradesmen in boilermaking, smithing, forging, molding, and erecting
all worked in g-oups or gangs throughout the day. In cases of standard rasks,
many such gan :s were no doubt receiving piece rates by the early 1870s, but
group pressures probably blunted the individual incentive for high output

Baldwin sough' to foster. Other group work such as assembling boilers or
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Inside contracting quickly came to dominate in
erecting work. In this view from the 1880s workers
from a range of trades erect an engine in Baldwin’s
1869 erecting shop on Broad Street.

SMITHSONIAN INSTITUTION

erecting engines proved difficulr to organize
ona piecework basis, yet the firm also needed

productivity improvements in these areas to

R e o i

avoid production bottlenecks.

To deal with these and other problems,
the Baldwin company instituted the inside-
contracting system in 1872 One of this era’s
few instances of labor unrest in the plant
impelled its adoption. During the summer
of 1872 the Eight-Hour Movement swept

through eastern manufacturing centers, par-

ticularly New York City. Workers at Singer
Sewing Machine, an American System
manufacturer, struck when that firm refused to shorten its hours of work.® In
June the workforces of the three Paterson (N.J.) locomotive builders— Cooke,
Grant, and Rogers—also walked off the job. In Philadelphia two thousand
cabinetmakers held a mass meeting on June 11 10 lobby for the shorter workdav,
and shortlv chereafter they went on strike.®

Baldwin's workforce also became caught up in che movement. but before

the men went so far as to strike for the cight-hour day, the company’s super-

intending partner, Charles Parry, wrote them an open Jetter. It was addressed
to “that higher grade of our workmen who unite judgrient with intelligence.”
specifically the skilled men essential to production.™ Parryv argued against the
notion that the eight-hour system would result in higher wages by decreasing
the quantity of labor in the economy at large. He also noted that such an

enforced change would cut the company’s return on fixed capital by 20 percent.

Buc he said, “Your right to work eight hours is not disputed by us,” noting. “If
you want it you can have it, but if you take it, you must bear the loss incident
to its adoption equally with your employers.” Parry enjoved great respect among
workmen, having first entered Baldwin as a fifteen-year-old apprentice in 1836.
and his letter cooled the ardor of the eight-hour advocates. Baldwin’s emplovees
staved on the job.

Parry knew that such a letter might fail to prevent a strike in the future, and
so he instituted the inside-contract system.®’ Contracting offered a number of
advantages to the company. I the rank and file were broken into productive

subunits, general labor movements such as the eight-hour drive would be less
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s 1890 erecting shop suggests why
]

varying stages of completion;

The great variety of work in progress inside Baldwin

contracrors’ oversight and adaptability were so important in building heavy capita

pment. In this room dozens of designs stood circa 1900 in
a complex series of sequential operations. In such a shop, foremen
lone guide cheir work, but contractors

equi
finishing each required
found it difficult enough merely to see workers, let 2
the incentive to get the producr out the door.

had the experience and PENNSYLVANIA

MUSEUM AND HISTORICAL COMMISSION

likely to enlist the entire force. Contracting also put day-labor tasks under

group piecework, since the contractor would bid by the
ly work.

what amounted to
piece or job. This would improve productivity, particularly in assemb
owed increased managerial oversight, ata time when the

Finally, contracting all
without adding to the

workforce numbered over twenty-five hundred men,
ranks of central management or increasing overhead costs.
It has been said rhat companies adopted contracting in “an attempt to
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control the craft system from the inside” by enlisting skilled men in a mana-
gerial role.*® The Baldwin case suggests another motive, however. By 1872
labor specialization under piecework had already mortally wounded the craft
orientation of most work. Evidently Baldwin instituted contracting mainly
to extend the productivity and cost-cutting benefits derived from piecework
to tasks not easily organized on an individual piece-rate basis. Such assembly
work as tanks, cabs, tender frames, brakes, and trucks were difficult to put
under piecework, since designs varied so greatly from one order to the next.
Assembly and erecting workers could also face delays awaiting parts held up in
other shops, delays that again blocked piece rates. By putting these assembly
jobs under contracting, Baldwin secured close supervision, a faster pace of
production, and a piece-rate price for the work, leaving the contractor to
manage any problems, variations, or uncertainties.

As a company executive noted in 1903, “The contractor is a piece-worker
on a larger scale. As he is paid by the job, he has the incentive to turn out his
work as quickly as possible and to get as much as possible out of the men under
him.”® Contractors were generally older men with long seniority who had
worked their way up to the position. On small-scale contracts with only a few
employees, contractors worked alongside their men, but in other cases these
quasi managers oversaw hundreds of workers and acted solely as supervisors.

In either case contractors were leaders in the workforce, princelings in the
aristocracy of labor.

Their high income provided one measure of contractors’ special status. Circa
1910-a year of strong locomotive sales and much work in the plant— their
average annual wages ranged from $1,600 10 $3,000.”° Such totals matched
or exceeded foremen’s incomes, while the average annual wage of all workers,
skilled and unskilled combined, stood at $723 in 1910.°* Since the company
knew its contractors’ profits precisely, it evidently paid such high wages to
ensure close supervision and high productivity.

Before bidding on a job, contractors selected their workers and negotiated
pay rates with them —with their foreman’s approval.”? Contractors could not
seek advantage by depressing wage rates very far, since the company prohibited
clear exploitation, and skilled men in the force avoided such contractors. As
a visitor at American Locomotive noted, the contractor “has to be sharp and
use the best methods for getting a good output, or the men will not work for
him.”*? This resulted in another set of mutualist ties in the plant, based on the
producer culture, as productive contractors developed long-term relationships
with hardworking men in the skilled force. Contractors had to entice these
men with prospects of good earnings and mutual benefit, rather than chisel
them for personal gain. Contractors paid a mix of hourly and piece-rate wages,
depending on the task at hand and their workers’ receptivity to either form of
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raviment.”™ The co 1rracting system itselfacncoumgcd use of piece rates, since a
contractor constan:ly sought per-unit efficiencies while knowing that the size of
©s¢ contract woulce automarically limit his pieceworkers’ total earnings.”
Contracrors” an »malous position as both managers and workers and their
“.¢s 1o their men b:came apparent following the 1893 cut in piece rates. This 10
tercent reduction vas first applied to the workforce of two joint contractors,
‘homas Roberts a-d Samuel Mettler, making boiler staybolts.”® When their

soworkers struck in protest, Roberts and Mettler pleaded with superintendent

auclain to roll ba *k the cut to 5 percent. The cut threatened the incomes of

“oth contracrors a1d their workers, since all had to share the loss. And wich

“heir men on strike . Roberts and Metder earned nothing at all for the duration.
w it happened. th - strike collapsed within a dav after Baldwin announced
e fint of two thousand lavoffs.”” This brief incident well illustrates how

contractors could represent the interests of their men, particular]v in less dire

fuanons.

Conrtractors beds with emplovees represented another set of ties that
CHIented various croupings among workers. Beneath the individualized

Croducer calrure foaered by piecework., ties of trades, skills. f\;xmil'\x cthnicity,

Cercion. and neicknorhood stretched across the workforce. These mutual b()/) HS

cions recularly laved cherr part in labor recruiiment, job assignments. pav

!

soesoand lavotts, Piecework set the overall pace of work. but these murual { \/mw/ (
. N . / /! /
e ameiorated thodnven individualism the partners sought to foster. Such Y k@@/\b &

ceanonships often wwrved the company's interests as well, Men who had

Sremen 1o thank tor hiring their sons. contractors who showed lovaley o their
arktorees and received icin return, and blacksmichs who trained their helpers i
s the ade were ¢ zating bonds that aided the company’s long-term strength

od arabiline

DVANCEMENT AND PROMOTIONS Cm/y\v(/u
Cpporrunities for sromotion were another aspect of working life at Baldwin
curing the Gilded Age thac heightened cooperation between managers and
vorkers and relievad potenual discontents among skilled workers. Piecework,

21 specialization of tasks, and the incessant drive for productivity were pressing

sealities for worker. at any given moment. Over the passage of time, however,
Faldwin's great exyansion affected men's working lives the most. In every

cecade from 1870 1) 1900 the company’s workforce essentiallv doubled in size.

crowing from an average of 1.455 men in 1870 to0 8,208 in 1900. The firm came

> relv upon internd promotions of experienced workers to cope with this
Folter-skelter grow .

Growth enablec managers to narrow work tasks further, the division of

I bor cxpanding as output increased, burt it also created new opportunities for
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advancement. This occurred in a varicty of ways. When men with true craft
training were drawn to Baldwin by the high pay, they worked in tasks requiring
only a narrow portion of their training and skill. That expertise remained,
however. As the force expanded, these men moved into h;gher—paying work that
utilized more of their skills. Thus a craft-trained molder could move up from
simple castings to pouring locomorive cylinders — still specialized work, but
requiring great skill nonetheless. The group orientation of many tasks opened
another avenue for promotions through on-the-job training. As the company
grew, blacksmichs’ helpers became smiths themselves, anc. rivet holders became
riveters.”® As a visitor noted in 1895, “Every mechanic who shows powers
beyond the sphere of his employment is advanced until his limit of usefulness is
reached.””” Throughout the Gilded Age the firm narrowed the tasks and skills
required in production, but growth also allowed a minorizy to move up in skills
and pay.

Some blue-collar workers also rose into Baldwin’s managerial ranks. The
firm’s policy was “to make promotions from within, foremen, bosses or
superintendents are not imported.” " Seven of Baldwin’s craft apprentices
became departmental foremen during the Gilded Age. Others moved into
quasi-managerial positions as draftsmen, contractors, and delivery engineers.
Draftsmen in turn took up sales positions and jobs in production management.
Similar patcerns held true for the highest ranks of the company. Five of the
firm’s Gilded Age partners had entered the company as teenagers, working their
way up from the ranks of clerks, draftsmen, and apprentices.

While only a select group of workers moved into top management, substan-
tial numbers rose up limited ladders of promorion. Hard work and lovalty to
the firm were required for advancement; chese men had decided to cast their lot
with that of the company. But even workers who did not identify with the firm
knew that most of their managers could pardy identify wirh them, having once
been workers themselves. Managers and most skilled men shared a common
ethnic background, further binding these two groups, while ethnicity also
separated skilled from unskilled workers. ' These factors helped to heighten the

cooperative relations prevailing berween management and labor at Baldwin.

[tis difficult to summarize the character of life on the job at Baldwin
between 1860 and 1900 because so much was in transition. and different
employees and trades had very different experiences and opportunities within
this context of change. In general terms, however, the workforce passed through ‘
three broad stages between 1860 and 1900. In 1860 skilled work retained a ]
crafting character, although artisan traditions had never bezn firmly rooted in
many of the new trades required in machinery building. From the 1860s to the ‘
1890s Baldwin’s employees were transformed from craft to ‘ndustrial workers.
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“hereafter narrowly Jkilled industrial operatives accounted for the majority of
-¢ force. Throughont the entire period, management clearly exerted control
wer the broad character of work, using its power vigorously to recast operations
‘g industrial lines Its chief instrument was piecework, which subdivided
illed crafts into job specialties, curtailed so Idiering, and boosted productivity.
But workers had f ower 100, thanks to their skills and the influence they
~xerted over the pace of production. Baldwin’s severe limits on the number of
nagement personr ¢l also promoted workers’ autonomy. The key success of
Sl J\\ms producer ¢ ilture was its abili lity to foster the strengths and powers
encompassed in manigement and in labor, so thar for a hal If century both
sntributed to production without clashing. Each side offered enough value
1 the other, and each respected the other sufficiently, that both could focus
= their common gos i building locomotives. Baldwin’s workers derived
-onsiderable pride frc m their work. Rather than calling themselves machinists

- notlermakers. many preferred the title “locomotive builder.” 12

ITTLEGROUND 'R MEETING GROUND?

Lo lare-nineteentk - -century workplaces, particularly in metalworkino are

DEIMOny seen as ba degrounds between capital and labor. According to this
1Tt managers so: ightan increasingly directive and assertive role over the
“wentand pace of voork — an effort thart skilled craft workers fought bitterly
1 their power basc as the practitioners and guardians of the craft knowl ledge
wseatial to productio s, By the 19205 craft Jabor had succumbed to manage-
rts Tavlorist assau . Although a tidy drama, it scarcely applies to Baldwin,
e argest meralwork ng emplover in America during this period. Why?

“he answer is in three parts. First there is the marter of management and its
nocictes. The Baldwin case suggests that Frederick Tavlor came in the middle
oralong lineage of m wnagerial systemarizers, not at the beomnmo Between
130 and 1872 Baldwir: installed piecework, standardized pars, regularized
“wuction processes in achieving interchangeability, and created design and

“ocuction controls o er work. In sum, the company took a highly directive
© e over production venty to thirty years before the supposed origins of the
vvslematic management movement. Baldwin's Gilded Age growth saw it extend
f; scework and adopr contracting. By the 18705 the company's workers were

ccoming industrial o seratives, possessing only vestiges of a crafting past. They

nained skilled, but 1heirs was a narrow expertise, defined by the company’s

is rather than by c-aft training.

This raises the seco1d factor: workers lacked sufficient power to resist these
Mmuanagerial encroachments. Piecework and contracting splintered the work-
torce, hindering group consciousness and action. Boilermakers, for example,

< inid not readily take on management when they were themselves divided
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Finished cast-iron cylinders and steam
pipes bolted to forged and machined
engine frames. Making thi. relatively small
number of parts required t1¢ work of
patternmakers, coremakers. molders.
blacksmiths, machinists. and laborers.

HAGLEY MUSEUM AND LIBRARY

Two finished wheel sets stcod on this
wagon, the larger diamerer for fast
passenger service and the smaller for a slow
freight engine. Notwithstanding their size.
such wheel sets called for precise
machining. Steel tires were turned and
then heat-shrunk onto the casi-iron whed!
centers. The crankpins and axles were
pressed into holes, measurzd o the
thousandth of an inch. bored in the wheel.
Then the whole wheel ser. weighing

upwards of 5,000 pounds. was turned on a

wheel lathe to ensure that all drivers nad
the same diameter. HAGL Y MUSEUM
AND LIBRARY

Above and opposite: In 1887 Philadelphians held a great parade to honor the centennial of the
U.S. Constitution. Baldwin mounted an impressive spectacle for the procession. On a dozen
norse-drawn wagons the firm displayed examples of all the finished compenents that entered
into a locomotive. They underscored the range of trades and skills found a1 Baldwin—even
after three decades of piecework and labor specialization. The parade also dzmonstrated how
by the 1880s the work of locomotive building had become oriented along idustrial, rather
than craft, lines. In the machine makers’ procession of 1844 described in chapter 1 Baldwin’s
men walked with other Philadelphia craftsmen in a parade organized by trodes. In 1887 the
workers marched in groups organized by the shops they worked in, rather than by their
varied trades. Although they remained skilled, here was physical evidence of their

transformation from craft to industrial workers.
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The work of the patternmakers and
carpenters. Patternmakers made wooden

qockups for the molds used to cast parts

: Nrass, including the cylinder,
339axy pipeyead driving-wheel patterns

pipe molds in turn
by other skilled

workers to create hollow castings.

Carpenters built the engine cab in their
own shop, sending the complete cab to the
erecting shop. HAGLEY MUSEUM

AND LIBRARY

PR RO

Locomotives required hundreds of
machined detail parts like crankpins,
finials, nuts, and bolts. Making these parts
to precise and interchangeable standards
was an idea of self-evident value, although

it required new production controls and
changed the character of machinists’ work.
HAGLEY MUSEUM AND LIBRARY

Pulled by a team of thirty-two horses, this locomotive must have been a show-stopper in the
parade, with steam up and the drivers slowly revolving on rollers. Built to the meter gauge

for the Dom Pedro Segundo Railway of Brazil, this 4-4-0 bore Baldwin construction number
8,780. Part of batch order of two, it sold for $8,200 and came with a guaranteed performance
rating to haul 95 long tons on a 2 percent grade. HAGLEY MUSEUM AND LIBRARY
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into leading men, helpers, ﬂang %, flanging helpers, chippers and caulkers,
riveters, and rivet holders. Employment fluctuations further divided the men
into temporary, semipermanent, and long-term workers. These tenure rankings
roughly matched skill levels, a further point of division. Management possessed
unity, but labor found itself divided, making protest difficult.

Workers did not even try to resist management’s mounting influence over
the character of work, raising the third point. Baldwin secured their consent

through cooperative labor-management relations, high pay, and its producer
culture. The partners created these policies to serve their conception of the
company’s long-term interest. Workers, particularly the skilled men, generally
believed that those interests sufficiently accorded with their own needs to be
worth supporting. Baldwin’s workplace culture required individual initiative
and high productivity as its first criteria. In exchange for the piecework and
specialization needed to achieve that productivity, workers received high pay,
and over time they garnered substantial increases in real wages.

In dealing with workers Baldwin’s partners truly believed that “we are
as much your employees as you are ours,” a view echoed in 1903 by another
executive who wrote that “the policy of the firm is to make the interests of
the men identical with its own.” 1% It would be easy to dismiss such words as
pandering parter, but they truly summarized the firm’s cooperative policies.
These policies offered sufficient value to enough workers to defuse conflict and
promote accommodation at Baldwin for fifty years. When discord erupted in
1860 and in 191011, it followed a breakdown in Baldwin’s cooperative relations
with workers. In both cases competitive pressures in the locomotive industry
caused the firm to curtail its high-wage policy. As a consequence, workers
walked off the job.

During the intervening half century of labor peace, Baldwin derived sub-
stantial competitive advantages from its cooperative relations with workers
and its producer culture. Over that period the company’s share of the growing
market for locomotives rose from 24 percent to 39 percent, while workers’
productivity increased fourfold between 1850 and 1900. Here Baldwin reaped
the benefit of its workplace policies.'®® Labor received high wages, and in return
Baldwin took firm control over production. How.it used that power in building
locomotives is our next subject.
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Comparative data on accident rates in the steel industry vs. the “machine building 8. Cor
industry® {i.c.. capiral equipmenr firms) are found in Cheney and Hanna, “Accidents,* : 9o. Anr
Pp- 9- The e of severe injuries in locomotive buflding was half that in the sree! industry, . f)fW‘dImn
but the injury rate among workers in locomotive plants was double that of machine ' Incomes for
builders generally. : Ppresident su
75. These are the acrual causes of death of three Baldwin men as lisved in Pennsybuania contractars
Indusirial Scavictics Reposy, vol. 20 (1893}, p. 110F. Eleven-year death statistics from CIR 1 91. Fore
Repore, 3:2867. average wot
76. CIR Repors, 3:2024 DEG.
77 Newly hired employees accounved for mast of the dead and injured (ibid., 3 92. BLY
p. 2866). Baldwin was not unconcerned about the combined influences of inexperience A Scrapbook,
and haste on the accident rare. Ca. 1900 the following notice was posted in the plane: i Repors, 3:2¢
“Owing w the . . . number of men who are continually being takien on . . . every § 93- Fow
precaution should be taken to prevent accidents . . . [in] your efort to get out the most § is in error s
work in the least possible rime” (cited in Tolman, Sovial Engineering, pp. 114-15). But s and Worker.
posting a notice was different from ensuring thar irs insrructions were followed. [ s !:10‘
78, O'Dowd v. Burnham and Campbell v, Baldwin Locomotive Works. O'Dowd and q ing, sec "Su
Campbell sued Baldwin for damages after their injurics. In such cases the firm invarizbly ' 95. Con
mounred vigorous defenises and sppeals, suggesting & general seracegy to discoursgr all : cﬂ'on'm ma
clairos by maintining a reputation for legal intransigence—~a common stance among contain the

tule (applied in O'Dowd), although it losr in Campbell. Injured men who did not sue warldorces

4

d

industrial employers. Baldwin generally won these cases, ofven under the fellow-servant ¢ challenge C

often received low-paying sinecures such as watchman’s jobs. 7 96, “Stri
1y

79. OUT 10/61: M. W. Baldwin & Co. to C. G. Steer, M.D., Nov. 13, 1861, BLW- : 97. “Lay
HSP. - s 98, CIR
80. Pewnsylvania Industrial Stavictics Report, vol. 15 (1887), p. $2B. o Sundstrom,
N 81. The axsociation incorporated in 1870 (Laws of the General Asembly of the Stare of : 99. Arnc
Penpsylyanis [1870), pp. 1205-96); zmong its nine incorporators were the fathers of two B 100, Cov
Baldwin apprentices, suggesting the seniority and special statug of the incorporators. e zaz. The
82. Pennsyluania Industrial Statistics Report, vol. 15 (1887), pp. 38B-358. 2 16,211 men ¢
83. A search for the incorporarors in the manuseript schedules of the 1870 U.S. . Polish (g pe
Population Census uncovered three our of die nine: an erector, 2 blacksmish, and an iron : (4 percent),
molder. This suggesrs char skilled men had stronger ties across wrades than they had with ‘; “m‘i"‘_mi‘i"
the semiskilled and laboring men of thelr own departments. The limit probably rose as E ,“h““:"h‘
Bajdwin's force grew, but in its first yeer only 30 percent of the Rirce could have joined : induserial es
the assoclation. bom whitc,
84. A good primary source on developments in New York is “Appeal to the Machinists : coal minens
and Blacksmiths of America,” Machinisty' and Blacksmizhs Insernazional Joyreal, p. 693, : 1907'?: ‘m
Sex also Montgomery, Fiell of the House of Labor, pp. 193-94. The suike was nio problem 3 Baldwin's cc
to Singer, since it had fifty thousand finished machines lnid up in inventory, and it could 3 Philadelphia
sit the workers out (New York Times, Junc 6, 1872, p. 4). The builders of cusrom capital 3 bom white |
euipment lacked this latitude when lsbor unrcst threarened production. E contrast (0 ¢
85. Philadelphia Public Ledger, July 27, 1872, p. 1 (Pascrson), and June 12 and 15, 1872, 102. _M"
bath p. x (cablnermakers). respanding 1
86. Charles T. Parry w “Messrs. J. Brown and others.” June 20, 1872, uneassloged, 193. This
DEG. Process, Mon
#7. Vauslain and May, Sreaming Up, p. 182, and Richrds, “Cooperarive Contract othets.
System,” p. 3. 104. Cha

88, Clawson, Bureancrucy and the Labor Froces, p. 94. A DEG, and €

05/05/97 11:27 TX/RX NO.0080 P.002 B



