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enbodies the first three
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technol ogy: the transition from
artisanal production to Lubbers
machi nes, and the repl acenent of
Lubbers technol ogy by Fourcault
machi nery. Until it closed, this
was the last plant in North Anmerica
using this technol ogy.

Hi stori an: Ri chard O Connor, August 1991
Proj ect Information:

I n February 1987, the Historic American Engi neering Record (HAER)
and the Historic American Buildings Survey (HABS) began a nulti -
year historical and architectural docunentation project in

sout hwest ern Pennsyl vania. Carried out in conjunction with
Anerica s Industrial Heritage Project (A HP), HAER undertook a
conprehensi ve inventory of Westnoreland County to identify the
region’s surviving historic engineering works and industri al
resources (Edward K. Muller and Ronald G Carlisle, Wstnorel and
County, Pennsylvania: An Inventory of Hi storic Engineering and

I ndustrial Sites. Washington, DC. U S. Departnent of the
Interior, 1994.) Archives for HAER/ AlHP projects are | ocated at
t he Indiana University of Pennsyl vani a.
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Chanber s- McKee W ndow G ass Conpany built
with first continuous nelting tank in America

Janes Chanbers opens Chanbers d ass Conpany
in Arnold, Pennsylvania

Chanbers fornms Anerican Wndow d ass Conpany,
absor bi ng Chanber s- McKee and Chanbers d ass
conpani es

Lubbers cylinder-drawi ng machi nes install ed,
di spl acing skilled gatherers and bl owers

Fourcault sheet-draw ng nmachi nes repl ace
Lubbers cyli nder-drawi ng machi nes

Ameri can Sai nt-Gobain fornmed by nerger of
Ameri can W ndow d ass Conpany with Bl ue Ri dge
@ ass Corporation, owned by Saint-Gobain of
France

Renanmed ASG

Float, Inc. nerges ASG and Fourco d ass to
create AFG

AFG cl oses Jeannette plant

Pl ant reopened as ESOP under nane JSG
(Jeannette Sheet d ass)

JSG enters Chapter 11 bankruptcy

CGeneral d ass International buys plant and
renanes it G3 (General G ass Industries)

GE closes Jeannette pl ant
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| nt roducti on

During the sumrer of 1991, the Hi storic Amercian Engi neering
Record (HAER) conducted a three nonth study of the flat gl ass

i ndustry! at Jeannette, Pennsylvania, a comunity of ten thousand
residents in Westnorel and County, approximtely 30 mles east of
Pittsburgh. Jeannette has been a “@ass Cty” for over a
century, its workers turning out table wares, containers and
novelties in addition to wi ndow glass. At their peak, in the
years immedi ately followwng Wrld War 11, the city’s seven gl ass
pl ants enpl oyed over 5000 nen and wonen, but residents generally
agree that inconpetent and di shonest managenent squandered mnuch
of the industrial inheritance.? Until 1993, one of the two
factories still in operation was the General G ass Industries
(G3d) w ndow glass factory, the nost recent successor to the
Chanber s- McKee W ndow d ass Conpany (C-M, one of the town’s
first plants. GGE operated the |ast Fourcault sheet draw ng
process in North Anerica.

! Between 1889 and 1940, wi ndow gl ass was a subcat egory of
the flat glass branch of the glass industry, devoted primarily to
provi ding glass for construction and furniture. On the basis of
technol ogy and markets, the industry was divided in to two major
branches, plate and wi ndow. Plate glass was cast, ground and
polished in discrete operations, in thicknesses ranging from
seven sixty-fourths of an inch to one and one-half inches. |Its
primary markets were autonobiles, mrrors and tabl etops, and
storefronts. The second branch, and the subject of this study,
was conmon w ndow gl ass. Known as cylinder, crown and sheet
gl ass (after the various production processes), by the early
twentieth century wi ndow gl ass consisted of three types: thin
gl ass (lantern, m croscope and photographic dry plate gl ass);
conmmon w ndow gl ass (w ndow and door glazing); and crystal sheet
(autonobi | e repl acenent gl ass, show cases, table tops). During
the nineteenth century, and especially before the production of
pl ate galss in Anerica becane comercially viable, residential,
commercial and industrial glazing were the end uses, and the
economc vitality of the wi ndow glass industry reflected the
general econom c health of the construction industry. United
States Tariff Comm ssion, Flat 3 ass and Rel ated Products, 2nd
Series, No. 123 Washi ngton: GPO, 1937; p. 79.

2 Steven W Keller, “Wrking in ‘“the dass Cty': The Mking
and Shattering of Jeannette, Pennsylvania, 1888-1991,” Field
report submtted to Folklife Division, Anerica’ s Industrial
Heritage Project, Allegheny Heritage Center, Johnstown, PA, 1991.
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The HAER docunentation effort focused on three aspects of the

w ndow gl ass industry’s historic |egacy in Jeannette. Founded in
1888, C-Mcontained the first continuous nmelting tank furnace in
the United States, a qualitative break fromtraditional pot and
furnace nelting technique. Rebuilt over twenty tines since then,
the tank stands today in the sanme place as the first one over a
century ago. Second, each of the three different glass-shaping
techni ques used at Jeannette during the past century--the hand
process (1888-1904); the Lubbers cylinder process (1904-1928);
and Fourcault sheet machi ne process (1928- )--represents an era
in the industry's technol ogi cal history. The innovative

conti nuous tank notw thstandi ng, Chanbers-MKee still depended on
skilled craftsnen to turn nolten batch into |ights of glass, and
t hus continued the industry's artisanal production traditions. In
1904, five years after Chanbers- McKee joined the American W ndow
d ass Conpany (AWGC) trust, the conpany replaced bl owers and

gat herers at Jeannette and the rest of its factories with the
revol utionary Lubbers cylinder drawi ng process. It retained the
cylinder process for nearly a quarter century before the superior
quality and efficiency of sheet glass production confronted the
AWGC with the difficult choice between bankruptcy or substituting
sheet for cylinder machinery. The Fourcault machines installed in
1928 are still making glass today, albeit rebuilt and nodified
many tines in the intervening years. Thus, froma historica
perspective, the Jeannette w ndow gl ass factory's technol ogi cal
significance rests on its innovations (continuous tank and
Lubbers process), its persistence (Lubbers in the 1920s and
Fourcault today), the variety of its technol ogical experiences,
and the site's current integrity.

The history of technol ogical innovation at Jeannette conpl enents
the conventional wisdomon |late nineteenth and early twentieth
century American industrial developnent. During this period,

hi storians argue,® a "second industrial revolution" spread from

® Ronald Schatz and Janes Barrett place their studies of
el ectrical and packi nghouse workers in the context of a "second
industrial revolution.” Ronald Schatz, The Electrical Wrkers
(Urbana, IL: Univ. of Illinois Press, 1983), 3-4; and Janes R
Barrett, Wirk and Community in the Jungle (Urbana, IL: Univ. of
II'linois Press, 1987), 2-3. There is anple historical evidence
to support the concept. See, for exanple, Harold G Vatter, The
Drive to Industrial Maturity (Westport, CT: G eenwood Press,
1975); Alfred Chandl er, The Visible Hand (Canbridge, MA: Harvard
University Press, 1977); and Martin J. Sklar, The Corporate
Reconstruction of Anerican Capitalism 1890-1916 (Canbri dge:
Canbri dge University Press, 1988).
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ol der manufacturing centers to their rural hinterlands, creating
satellite communities whose economc vitality came from new
manuf acturing industries |like electrical equipnent and

aut onobi | es, and from heat-using process industries |ike steel,
gl ass and chem cals. Based on new sources of power - coal, coke,
gas, oil and electricity, and nore sophisticated technol ogi es -

i ndustries of the "second industrial revolution" were nore
concentrated and their firnms |arger and better financed than

ot hers, railroads excepted. But what of the anonmalies displayed
by ol der industries |ike glass that were rapidly transformng

t hensel ves to the new nodel ? Unlike electrical equipnent,

aut onobi | es and tel ecommuni cations, glass was an old commodity
with deeply ingrained artisanal production traditions, including
a customary know edge of its behavior and properties that was

w dely diffused anong tradesnen but relatively

unknown to the conpanies. Again, unlike the products of the
new y devel oping industries, glass did not lend itself to

| aborat ory experinmentation because the greatest difficulties
encountered in its manufacture occurred in the scale, volune and
heat of factory production, conditions not easily replicated in
the | aboratory.* For glass and other ol der industries to join the
"second industrial revolution," they too, like electrical

equi pnent and chem cal s, needed | arge anounts of capital and
expl oi tabl e, patentable technol ogies. But they also had to
overconme entrenched craft and entrepreneurial traditions that
influenced their transformation in every respect.?

Backgr ound

Vell into the 1880s, production of wi ndow gl ass took place much
as it had for a century past. Still sensitive to the cost and
avai lability of adequate fuel, manufacturers continued to |ocate
and relocate in regions where coal and/or natural gas

wer epl entiful, obtainable, and cheap, and near nmjor
transportation arteries. Increases in the scale of production and
the division of |abor notw thstandi ng, old manufacturing nmethods
continued: batch was still nelted in pots inside furnaces, and
craftsnmen still shaped the viscous mass into lights of glass. The

4 Liddell notes the difficulty of applying the results of
| aboratory experinents to factory conditions. Liddell,
"Science," 128; on the other hand, Fourcault purportedly used
hot wax and a small-scal e nodel to denonstrate his sheet draw ng
process. dass Industry, Vol. 2, No. 8 (August, 1921), 190-1.

® Including traditions of secrecy and "the mutual distrust
bet ween gl ass nmen and scientists.” Liddell, "Science," 114-23.
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remar kabl e stability in firmsize, technology and skill was both
cause and effect of strong, deeply-rooted subcultures of workers
and manufacturers, typified by famly and financial |inkages

anong firms and by the strength of kinship, custom and
organi zati on anong workers. It was this nineteenth century world
t hat the Chanbers-McKee factory hel ped transform?®

Tremendous demand for fuel and transportation shaped the

geogr aphy of production anong heat-using process industries |like
glass. In Anerica, continuous glass production dated fromthe

ei ghteenth century. Small operations by |ater standards, the
earliest sat adjacent abundant supplies of sand and wood in three
wel | - defined regions--southern New Jersey, central New York
State, and the Chio River Valley fromPittsburgh to Weeling. As
t he popul ation spread west, Pittsburgh increasingly becane the

i ndustry's center and, by the 1880s, its output nearly equal ed
that of all other regions conbined.’

6 The follow ng discussion of nineteenth century w ndow
gl ass production summari zes Richard O Connor, "Ci nderheads and
I ron Lungs: W ndow glass craftsnmen and the Transformation of
Workers' Control, 1880 - 1905," (Ph.D. diss., University of
Pittsburgh, 1991), 25-50, which contains fuller docunmentation
One of the best sources on nineteenth century glass industry is
Joseph Weeks, Special Report on dass, U S. Census of
Manuf actures, 1880 (Washington, DC: GPO, 1883), passim See al so
the two econom c history classics on the American gl ass industry:
Warren Candl er Scoville, Revolution in 3 assmaking (Canbri dge:
Harvard University Press, 1948), 14-6, 30-84; and Pearce Davis,
Devel opnent of the Anerican G ass Industry (Canbridge: Harvard
Uni versity Press, 1949?, 118-39; as well as Trevor Bain, "The
| mpact of Technol ogi cal Change on the Flat 3 ass Industry and the
Uni ons' Reactions to Change: Colonial Tinmes to the Present”
(Ph.D. diss., University of California at Berkeley, 1964), 20-61
153-211; and Dennis Zenbal a, "Machines in the d asshouse: the
Transformation of Work in the dass Industry, 1820-1915" (Ph.D
di ss., The George Washi ngton University, 1984), 64-66, 93-97,
132-60, 192-220.

" On gl ass regions, see O Connnor, "Ci nderheads," 50-79.
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