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Introduction 

M 
<;11\ loyc affair with n:chnology i~ something we lake for granted, Only 

when that afEm rllll~ amok is it likely to elicit any ~ni(lllS commr:ntar;, 

at all. The cditor~ of The Neul York Time:; comidercd the subject of 

male tcchnophi]Ja sufliClcnriy newsworthy to devote a /-i"Olu-page article to it in 

1)18(, when Roben Morris, Jr.. generated "the bIggest computer gridlock" ever 

known. His program jammed over (,000 computers in the UJll(cd States, indud­

lIlg some III the milir<lI"J' cOllljlLllcr network. \x/omen :lIld girls "u,c compmcrs; 

men ,mel hoys loY\; dl(IlL And that diffcn:ncc appC:Jf> to Ix ;1 critical n:a~()n that 

computer., in Amerio relll,lin a pn:doJllinanrly l11ale IHOI·jm:c," the arrilic de­

clared. I [ weill 011 to repon that women ",m: alrnoq without exception bY'landn~ 

l!l the pa~~i()I1are romance thar men conduct with these m,Khil1e~, whether in 

compuln science lab(natorie~, video game parlor~, garage\ or dens." 

Not only journalists recognized lhe gendercd a~pccts of dle c()!llpurer incident. 

\Vhel1 commenting on his son 's obs~ssi()n wirh cO!l1puter." 1 he ."rud~IH\ own f:l" 

rher, olle of the govern ment's nlO~1 n:sp~n~d U)[11putn securi ty "xpcrt~, wr~:ly re­

marked: "J had a feehng tim, kind of thing would lome to ,1Il end the day he found 

our about girb." J-Je added, HC;irls arc more ofa challenge.'" Both the Tim('sjour­

naliq and Morns Sr. sugge\ted that a Widespread male culllll'al pattern of passion 

wilh technology had endangered America's military and Ilation,ll sClurity inter­

e~ts. If laken to th" ~\tn:!lle, thar p,l~~ion might have dire CO)l;cqucnce" indeed. 

i\1o,t ,-()rnnH:ntator~ p.lid ,HlenllOIl to the dTects ra(her dun to the underlYIng 

~OUIU' of that love affaIr: after all, men's anraction lO lechnology W:IS, and ~rill i." 

comidcred a maner offan lhat needs no further expLlllalioll. 

Whclll"ver women enter computer rooms and construction . .,ilc~ as desjgll<.:r~, 

hackers, and engllleer~. however, I hey Il<.:ni to b~ accoullted for ~lI1d expia1llcd. For 

decades scores of newspapers h,lvt' reponed, c()nl!nent~d, ,lnd d,lborarcd on the 

man} "fiI'S[" \\'omen who trc\j);)\,cd the Ill<de technical thrcshold a, cngincl'!"s, pre­

senting them often a, ncw~. During the I1lneteenth century [mil:' Roebling 

(,R'II"'')02). her husb,l,Ild\ business partlll'!" during hIS twcIl[y-ye.H-loIlg illness, 

cliCl\ed COlllmentary when she hdped supervise the conSU'lluioll of :.Jew York 

Cit~:'s Bro()kl~:n Bridge. For years, Kate Clcason (d{(i5-1933) was [Ou\Cd to b~ the 
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first women engineer even though many lesser known women werc also workmg 

in the field at the time. No doubt responding to tht governmtntal campaigns to 

recruit women ,1'<; technical personnel, The Christitlll Scimce Aiolliror cLumed lJl 

1943 that Isabel Ebel was "the only woman atronautical tngIlleer of the L:IlItcd 

Airlines staff." Evell after lhe waf emergencv, The New York I/rne.,-collsidned the 

graduation of Audrey Muller new~wonhy ellough to call her ·'the fir,t woman in 

the history of the Univeniry of Michigan to receive a bachelor in nayal architec­

ture." In the home town ofCeneral Electric Co., all employer of scores of women 

in technical po~itiolls fi)r many decades, nJ(' SciJfilectflr6' Gazette still claimed in 

19(")0 th;lI Leonore Traver was JUSt one of the vety few womcn in the country (lUI-­

Slung a carcer in civil engineering, ignoring the thousJnd~ who hJd preceded her. 

And as late a~ 1970, a Philadelphia city paper celehrated Candace Martin, '·the first 

woman member of the Local 4 E International enion of Operating Engllleer~, 

[who is1 a field engineer on the construction sire.'" From New York to California 

engineering journals, corporate newslentTs. and local newspapers sll1gled out 

women who tre~pa~sed on the male dom;lin of engineering, ofn:n adding local 

touches and highlighting them with photographs to ,\lit the particular oC!._a,ion. 

The publicity Oil women engillecr~ - one might even call It ovnexposun: - ,how, 

how we continue to view their entry into the technical domain as an exotic but 

more likdy an exceptional, strange, and alien evenl. It also illustrates how we for­

ger, ["fasc, and (rc)invcm the history of women. ;Vlore impon<lmly. these repons 

~how how we consider lcchnology men's n,ullral domain - a penchant that docs 

need explanation, however. 

Morris' male romance with technology has a history, albeit it a shon one. There 

IS nothing lllhntntly or naturally l1la~culine about technology, The repre~cntation 

of men's native and women's cxotic rdationship with technology daborate~ Oil <l 

historical, if relatively recent and twentieth-century Western tendency to view 

technology a~ an exclusively masculine;: affair. The public associalion betwcen 

ttchnology and manlines~ grew when male middle-cl,l~,., attention increa.,ingly f()­

cllssed Its gaze on the muscular bodies of working-cla,s men and valorized mid­

dle-clas., athlete" but disempowered the bodits of Nativc AmerlCans, African 

Amcrjcan~, and women. ,Si milarly the erasures ofw()rkers, I\ arive AmeriGlnS, Afri­

can American'>, and women from tht, lCchmcal dOJluin was not accidental. Thi, 

occurrtd when '>core.'> of workmg-dass women entered the labor marker and con­

fronttd new machines in their jobs as cigar maker~, ~ecrnaries, switchboard opna­

tors, and dres'> m,lkns; whtn middle-class wOll1en organi/ed both ll1side <md 

outSide tht women's movtment to Hakc out ncw terr;\ln, and implement new 

agendas; and when educated middk-cla,>~ women sought access to literature, 

chemJStry, mtdicine, and law, '>haping new proft:s~ional identitie~. The linb be­

tween ttchnological changt and gender relatiom developed nnthcr in j,>obtion 
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nor indtpendendy. [nsttad, they ~haped each other. In the cultural grammar of 
the twentitth century, the simultaneom erasurt and overtxpo~ure of 

fle~h-and-blood women engineers like [bel, Muller, and Traver evolved together 

WIth the shaping of a new rechnical world inscribed as male. 

A1flking Tec/Jll%g)' MflSC/i!iile explores the historical origms of Morris J r. 's love 

affilir with computer Jlttworks in which women had no plaCt; it traCtS tht devel­

opmtnt ofa masculine my~tique with and Of;l ftmale fear of ttchnological change 

In the last hundrd year~; it examines how American enginen~ began to lay claim 

to a new knowledge domam they called technology while making universal daim~ 

for it; it describes how American engineers and their allies employed discour~e, 

language, and narra[Jve strategies and practiced a Style of engineering that came to 

sllppon tillS gendertd division of cultural labor. In these settings, women entered 

the .,u:nt ;lCI iwly plotting their own narratives around fictional tngi neers to coun­

ter their male colleagues on tht ,ubject a~ professional women writers; they tmned 

up insiHing on taking their place m the technical arena as engineers. The~: also ap­

peared silenced as wives and daughter, 111 the autobiographical accounts male en­

gineers constructed. The book is thus a venture that goes beyond a narrative of 

women's partiCIpation in or exclusion from past technological undertakings to 

chart how notions of gender and tcchnologr construct each other. It treat~ the ah­

sence of llesh-and-hlood women in technological matter~ in it~ relation to their 

per~iStcnl and haunting metaphorical presence. 

I\·len, too, quite emphatically enter these pages at work 1Il th':lr relationshIp, 

with both women and other men different 111 class and erhniclty. They enrcr Ihe 

stage lJl ,earch of their own versJOIl of m;lle identity as professionalit:ing cnginters 

looking for cullural n:sources to upgradc their occupation; ;jS struggling rank­

;lnd-file memher, living in rear ofbcing declas.wd and dema,culinil-ed; and as writ­

er" visual arrist~, and SOCIal scien Wit> in search of their own professional identities 

by electing engineers as thell· new models of white manlines<; and charting a revI­

talized male identity fin the middle ci;lSS. This hook thcref(1re doc, !lot deal wnh 

women simply as the exclusive bearer~ of gender. It focuse, it~ gaze on men ,l~ 

gendered male as they shape their ,tofJe~, profe~,ional strategje~, and identities.' 

Focu~sing one'~ gale 011 men helps to understand why technology developed 
into a powerful symbol of male, modern, and western prow.:,s; how machllles like 

cars, bndges, trains, and planes have become the measures of men, from which 

women have been excluded as a matter of course; why COl·sers have heen banished 

to thl' basements of the modtrn classification systems of lechnology; why women 

- when lhey do apptar Oil the scene as engineers and IllVentor, - function like deae 
I'X }}ll/(iJina. Like the Creeks, who used dramatic dl'vices to lower theIr gods onto 

the ,tage by a machine, our contemporary mythologies often produce women as 
godde~,e, who,!.: lives are essentially offstage, who appear to come from nowhere, 
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and whose plots are engineered elsewhere. In this cons[I"union, women who enter 

the male-defined technical stage alway~ look like amateur,. 

Engilleers and their advocate, were impon;lllt aClOr~ III the comtruction of 

such a plot. They came LO be setn as the exdmivt hearn, of a domain we have 

comt to calJ technology - both as an intellectual construct and matenal practice. 

Thty tmerged as tht shock troops of modnniry (rom tht tracks deep into rhe 

western ternwries, the bottom of 50mh African mines to the basemetHs of New 

York drafting departments and the laboratories o(Cmnal Electric hringing good 

things to life. Between Ig70 and 1950, the number of engineer, grew 17 linles Elster 

than the U.S. lahor {()fCC a~ a whole. In the nineleellth century they ~peciali/ed in 

c.:l\'il, mini ng, and mec.:hanical enginening; at tht end of tht centuf!' tht chemic ,\1, 
eitcuical, and ,teronautical industrit, dt"mandtd lKW kinds of engineering ~kill 

and knowledge. Engint"tr, could be found in any function, indmtry. or gt"ograph­

icalloCltion. working (or loc;ll, municipal, SI,1[e, or kder,ll govtmmenrs, {()r large 

co,voratioJls, m .l~ independent operaLOr.~. Enginters hdped (lI"galli/.('· capital, 

hired labor, calculated estimatts, ,igned contracts or carried out re.'>earch. Since 

the end or the nineteenth century, Amencan engineering has expanded the most 

rapidly of all occupations, reflecting the growth and consolidation of modern in­

dustry .1Ild the ,pectacular expansion of middle managemell! in the emerging cor­

porations and ftderal hurt;llJcr;l(ies. It wa.> abo tr.H1sforrned from all elitt 

profc»ioll )1110 a mao, OcclTp;ltion. MortovtT, it htCallw a segmtntt"d and d)v)(jnl 

profession: by 1935 thert were 2,518 difTn(,·nt lob lide, under it,', rubric. few could 

call thumt!ve,', cbid' or consulting engineers: ll1o.'>t work(,·d in poorly-lighted, 

crowded, and dirt~: drafting departmellt." tracing, derailing, lcttenng, checking, 

,md copying maps, grade profiles. steel struC!Lues, pblll lay-outs, and under­

ground mine survey'i.' 

In i\)lln]CI engincn~ thu:; belonged to a deeply divided, \egmenrcd occupa­

tion. It lacked such chmic gale-kttping mech;lnis)1l\ of pr()ft,~ioJlalil;a\lon ,\~ 

credelltialling and licensing. It also lacked a clear-cllt identity - all irony, to say tht 

least, gIven the role englllens were to play in the modern meanings of technology 

Dcspitt: it\ n:Lnive open, eclectic, and <,egmented character Ameriun engineering 

remaIned the rnoot male dominated of all. The number of women who ]'cceived 

englileering degrcts iTlutased ()vnall, but it did not lIlc.:rt,\'e proportionally: tilt)' 

con.'>i,temly accounted for about thn.T percent of the proression durlllg tht firq 

balf of the cmtury 01' probably a rew thousand W(llll("J1 tmployed in engineCJ"ing 

jobs III the United State, by tht 1920" and about SIX thomand b)" the md of the 

s~"c()nd World \Var.' 

\X.'hy ~() few women figured III cllgillcenng IS asklllg rhe wrong question, ho",,..­

ever. Aggregale ligures are a matter o( ddlnltion. An excius]\'e anClHlon to flgllrcS 

tend~ to bl;lme WOilleil {()]" their inadcoquate socialiJ:ltlon and to ignore thc profes-
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sional poiitit.:~ behind the crt\uiO]1 of such stati~tics. Government statistics and en­

gineering s<.:hool record~ fail to do justiu: to the daughters and wives wh() acquired 

tet.:hnit.:al knowledge inf(mllally through family finns without <.'ver attending a 

spenalized school, to those who obtained enginetrmg positions through corporate 

on-the-job tr<lining after completing a SClence education, to the daughters of 

lower-class and irnmigram families who attended evening classes in the hope of 

i Il1provlflg their chances for career advancement, or to the hundred, of thousands 

of women who trained in engineering during the wars.(' More importantly, any <.'5-

timates on the number of women engineers dep<.'nd highly - if not pnm;mly - on 

one'~ dd'inition of engineering. Should it indud,' the underbelly of the profe~~ion: 

lab assistants, draft<;men, chemists, detaiicrs, checkers, tracer" and testing techni­
ci;lns? These are hardly innoce1l1 choices (or these definitions also have a history. 

Cen,u; ligures have been subject to tile changing definitions of engineering, re­

Hecti ng not ani;, ,tatistici;lJh' de,ire for more preci~ion, but Jll()re import;llltir, lhe 

profession'~ a'piratiol1\ for higher status by barring more and more groups previ­

omly ll1duded in the ddi.nition. These attempts at profe"ionalization often 

helped in reimcribing and maIntaining engineering as a male middlc-elass dorllClln 

in the course of the twenrieth century. Such anempts to upgrade the profession In­

volved cultural work. 

Engl!leerS built bridges. They abo constructed cultural infra'mucturc\ and en­

gaged l!l narrative productiolls. Strategic, of profe"ional izatioll, the compilation 

of encyclopedias, the writing of autobiographies, the singmg of ,ongs, and the tell­

ing of jokes were all part and parcel of the cultural work of maintaining engineer­

i ng as male occupation. As engineui ng transf(HITled to a mass prolc~,i()n, students 

at the leading engineering school M rl" pn)udly, if jokingly, reestablished lhc male 

premi,e of their profession when confronred with a few women on t.:ampus. In a 

bOJSterom and rowdr mood, the male engineering ,tlldent\ Joked with their fc­

male colleagues in a 'co-cd' song entidedA Son (?) ~('Ihe /v/.I. 7. composed 111 1907. 

They sang, "I would JHlI be a Yale man, Rd(HmerS to annoy. Nor ret;l Harward 

studient [sic]; deFeat I don'l enjoy ... Such models I'd not cilOOSC .... lhurj I'm a son 

of the M.l:l·." Alternallvel;: - and thi, i~ the hU1llorous point of the song - the few 

women who at thl' time ,lttl'nded the engineering ~chool would interject, ''I'm not 

a son or the M.I.T." In the lMrrow space of one eighth note. ''I'm flot." they sang, 

"eenalllly not, <md I'm glad of it~" or, "the idea IS prepostCl"OllS!"< That eighth note 

III thc mUSICal phrase represent~ the narrow space allorted to women clltering the 

engmeerrng profes<;ion since ;IS a point of entry it did not :lliow I(H pa",age into the 

ba<;tioJl. Humor, a grateful tool, helped to relieve the ten,ions that wcrc part and 

part.:eI OLl wciety that opened jt~ doors to nnv social groups. For these maJe and 

tcmale voice~ were engaged in more than mere mcidental banter. The song~ 
showed the kmd of negotj,uion 1ll whIch men and women were engaged at the 



'4 !vlaking Techn%K}' A1amdillc 

turn of the century when older engineering clites confronted scores of ~ons of im­

migrants, some African Americans, and a number of women starting to demand 

their rightful place, The entry of Immigrant oons through the system of Amen can 

enginening education required a lot of wurk to keep clas~ within its bounds. They 

helped to revitalize the workings of middle-cla~s manJille~~ when bound-lries of 

class were under negotiation and to recast the pr()tc~~jon a~ a middle ciJss, white, 

and male juri,dicrioll by the end of the 1ll11ctcenth century, I 11 the~c ~ttti ng~, racial 

and gender lincs were therefore more carefully drawn than thme of class. IJke all 

Jokes, they rdea\cd a hO-,[ of tensions, and with them, new meanings in a society 

that sought to negoti,lte the dullenges posed by mallY of its citizens who were 

suivlllg to be part of the polity. 

Historian., employ the nineteenth-century term "useful ans" and the modcrn 

word "technolob'Y" interchangeably, as if they were synonymous." As the history of 

lhe term technology .lUggests, however, lhey ar<: not. Between the "useful arts" and 

"technology" lay a world of difference." The change in terminology flagged a pro­

found rramfurmation in Amencan soci<:ty i,n both material and lillglli~tic.: t(:'fm, 

that C\m<: to be challenged along the way. Technology is a ne()logi~l1l. Only In the 

19305 did tedlllology hecome a b:yword of Amen can grammar and an all encom­

passlllg concept that could explain human life itself It thm came to dmote the 

Llsdlrl application ofscientillc knowledge for the b<:nefit of humankind, and engi­

neers were deSIgnated as the sale bearers of that form of knowledge. Rather than a 

nelltral tcrm, lec/molo;;y IS itself part of a narrative production or plot of mod<:rn­

ism, in ",,"'hich men arc the protagonists and women have b<:en denied their part. 

Techllologr pre\ents us with an irony: thc term techn%t,)' could muster ~lIch 

universal claims for it~df in the twentieth cenmry, but the modern meaning~ of 

the term are ofvny recent vintage. I)espitc the; evocative power of techll%gyin the 

late twentieth century, it ttiled to ellJoy any currency in the nineteenth century, 

Fi r~t introduced by engincerrng advocates in the nineteenth century and thcorized 

by ,oc.:ial \uell\ists in the 1')20S, the term gained wide and popular wlTency only 

after the second \X/orld \X/ar. Yet the rnealllng of technology has been contested 

and gcndered throughout it> history as women, workers, and Af-i-ican American 

rights advocates sought to <ugue on the ground~ of the international farrs, withrn 

the halls of the patent ofEce, and in the page~ ofdinionarie.'>. As used hy Raymond 

Williams and applied rn this book, a "h:yword" locates both the descriptive and 

presc.:riptive aspeCts in a defining process through which lhffc:rent group~ - hc they 

lIldmtrialisls, c\tablishmelll englnecrs, SOCial SClemlst~, or women righl$ advocate;, 

- helped \hape mc;wing by COlllCStrng and contra\ting these lIlterprnations. 

These hl~torical actors take on rhetorical pos][]ons and use worJ\ that operate as 

weapons in the contest with other. Words ai.,o produce metaphors - the very met-
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aphors we live by - thu~ producing ncw meanings ;ll1d cxpcriences. More impor­

t;lntiy, metaphor~ have the power to neglcct and suppress information about hu" 

m;1I1 experiences of the wodd that docs not fit the rdation implied by thc 

metaphor. It i~ word~, keywords, and metaphor~ that provide historians with win­

dows through which to \'lew a segment of the history of ideas and experience." An 

understanding of their workings is therefore essential for ;1 history of gender. 

\\1 ords matter. T echnology i~ no exception. 

'If'/ e need to undcr~tand thell that our use of the term as a hTword of American 

culture is fundamemally new and [0 revisit its territory. The Fnqdopedifl Brirlfll­

nim included an emry on "Tl.:chnology" for the first time only in 1:J7g." It asserted, 

that tcchnology is 1 he exclu\ive knowledge dom,lin ofengineet·s, best embodied by 

machines a, the tne;lsures of men. The authon used technology to describe human 

nature itsdf- the idea that a human being is e~selltially HlJirw fidm·, a producer of 

goods encompa~~ing an entire s)'~tem of people, meam, processes, and artif:lcts. 

"Technology is," the most rever(;d encyclopedia concluded, "any means or activity 

by which man s(;eks to change or maIllpulate hIS environm(;nt.·'·' However appeal­

lng a mctaphor, th(; notion oL\1an the Maker (Homo Fabel) was a powerfullIltd­

leClual construct that also had the power of neglecting the expniences and 

materi,ll practices that did not fit the relation implied by the metaphor. 

!'vlost telling, the entr;, Oil li'clmoiogy replaced and reworked an earlier entry OIl 

!:"ngilleerirlg Sch(lo/s th;u de~cribcJ the emergence of AIllel"lcan [onn;ll engllleering 

imtitutiollS like MIT, where its \tuJem~ engaged in ku][er to negori,ue n(;w 

knowkdge claims." Most scholar~ have elected ~11T as the kns through whICh to 

vIew engineering education ,1Ild the occupation at large, but to look at engineering 

through that lens only runs the risk of myopia. In the country ,1' a whole, schools 

like MIT, the California Illqitllte of Tcchnology, and The SteyeIl'i IIl'ititute o[ 

Technology were a minority within the ranks of technical educatio11 even though 

they came to wleld enormolls ideological influence ovn the hodgepodg(; of other 

olgineering i Ilstiwrions. r 11 the COUL,e ()F the 11 ineteenth cenl ur}", the,"e i nstiwtiol1~ 

began to claim a llew kind of knowledge they called technology. HntrlllmCtl\ 

renewed entry on Techn%t'J' for(;most obscured it~ origlIls from the~e academic 

surroundings, enhanced the rok of englIl(;ers in neutral sounding terms, and dis­

gUIsed contests over its meaning. 

\\le therd()J"e need to examine technology', transformation from an ill-defined, 

li[[k-used. and narrow concept to a keyword of American culturc in the CO\lr~e o[ 

the nineleenth and twentieth centuries: we need to re'iCue the originallL"es o[the 

word, follow its trajenor)" to understand why technology has bccome such a 

deeply idiomatic and powerful expre~~ion in American culture dla[ communicates 

a gender-neutral set of me,mings at the exclusio[] of others. To loclte these strug-
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gles and understand their outcome, we need to go back to the many communities 

that played a role lJl its formation. 

Because the emergence of lIldustrial capitalism involved both marcnal realities 

and rhc[()rlcal strategics, 1 LIse a vanety of sources ranging from engineering jOllr­

nab to dictionaries throughout this hook. The chaptt'fs that follow show how the 

modern I1lcaning~ arc of recent vIntage bream ing widcspn:ad only after the second 

World War and aftl:!" women and African-American rights group, had challenged 

its ascendancy. The embodiment of academic cngll1cenng knowledge lIlcorpo­

rared m;l(;hmc ac:sthctiu, exclusively a~~ociating it with what WeS[(~rn men do, it 

abo overlappcd and competed with anthropological notion~ of material culture 

and civilization. Throughout the nmeteenrh century, worn en anivi~ts and women 

inventors' advocate~ lib: Gage and Charlotte Smith challenged the emergence of a 

nc\v idcology that began to foreground establishment engineers and therr corpo­

r:ltt' allie~. 

The selond c.:hapter take's a c.:\oSe'r look a1 how the f()Ol soldiers of industrial 

capitalism came to monopolizc the term and pranice of technolob'Y' I t traces how 

nO[Jons ofwhitl' manliness helped to revitalize class boundarie~ rluough threc h1S­

toncal episode~ whell engineering wa~ transformed from an dite professioll to a 

mass occupa(1on, and was remade Ulto a middlc-clas~ occupation. 

Engineering also helped build cultural infrastructure between 1890 and thc 

1930S. While a1 work on prod union floors, construnion sites, and in the bboraro­

ne~, englllecrs produced culture a'i well a, goods. The con,trunion of a male fi'a­

tnnal v""odd in which women arc merely by,tJ.nders i, told through an explor,ltion 

of the autobiographies of engineers at the turn of the lcntur~: when Amerrca\ im­

perial project came to a head, ,cores of younger engineers came to question the 

professional standards, and establishment engineers were looking for ways to gain 

cultural ,lUthority. The chapter shows how engineers of an older generation re­

workcd a middle-class white m;l1l' s world til rough thc explicit cxclu.,ion of f;nnil;: 

and the people with whom they worked on a daily basts. Enginen, ,pun their fra­

lernal plots over the heads of (immigrant workers) as a play without women and 

non-we\tcrn peoples. The i,we~ of class identity ,hapcd a male idelHity for engi­

ncers that focusscd on technical details to the exclusion of worker, at a hi'ilOric\1 

juncture when engilleering became deq}ly dIvided, \eglllenred, and a ma" mid­

dle-class occupation. 

Thc next chaptn further cxplores how this white, llllddle-class, ,Inc! gendcred 

male eng1l1eenng identity was shaped in competition wah female profe,sional 

models during the decades of Amencan overseas expanslOll Jll the 18905. In the de­

cades after the Chicago Columbian Exposition, popular Victorian writers like 

Richard Harding Dans and Rudyard Kipling brought thj~ male white englllcering 

idelllitv into a hmader clllnual circlliation. They cast 1t into a middle-cla~~ iden-
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tity !lrmly linked [0 ov..::rseas expansion, ahgned englneenng and wl"lting profes­

slOnalism IIHO a mal..:: alliance of sorts, and pitched it IIHO sharp rdi..::f to Victonan 

womanhood. In thell· search for their own proresslOnal Identity. male novdists 

magnified engineers as modern male heroes; but their LHe Victorian women col­

leagw:s like: Mary Hallock FOOk and \x/illa C:ather questioned them. Eal"l11llg ,lliv­

ing with writing, thty chalJenged tht alliance bttween enginters ,1Ild male authors 

who cast tnginecrlllg as the antithtsls ofwoInen's profCsslOnal ideals and articu­

I;w:d an altnnative languag..::. Their anicuLnio1J of a s..::parale funak culture both 

empowered thtm a~ professJOnal writers and n:lIlfon.:ed ,\ ~cpar,lti()n betwecn a 

male ttchnical and a femak artistic world. 

A younger generation of modnni~t artists and writers who came of agt Just be­

[are the first \X/orld \X/ar lxgan to cancature the sharply drawn Victorian divisions 

in male iconography of thc technical world. With lming irony and txaggeration. 

Paul Haviland and OLhns hdonging to the moderni<,t N..::w York cirde. Iised the 

oexll;lliJt:d machinc met;lphors a\ a mean., to Iwnd Victorian no(iom of gt"lld<:r in 

.'>e,m.:h for modern mode).,. Some early modernist womcn boldly 'IPpropri;ned and 

<:xploitcd lhe n<:\V lllale \ubject matt<:r of 1ll,lChine~ and cngineerlllg, BUI in lht 

cultur,11 hi<T'lrehies. women ,\l"ti~ts who trespassed had to dc·al with different 

pown structlll·es th,\11 theil· male countcrpans. In the end. modern artists al~o 

helptd reinscribe rather than subvnt the male iconography 111 ttchlllcal objects 

through theIr graphIC, ohm sexually and gmdercd explicit, language and Illlagc, 

in the period berween the world wars. 

If th<: wonH:n writers, arti~h, and ani\'ist~ stood in a long, tr,lditiol1 allowlIlg 

t!Jc·1ll to ,lrticul,He an altnn,Hivc language, their slick-rule si,<,tu·\ within the engl­

lletring profe~~ion emulated rather than questiontd mal..:: modeL<. of prof(-\sional­

ism. The fifth chaf)[C\" concentratcs on the story of women tngrnec\"lllg "firsts" 

whos..:: his(()ry ha'i betn f(HgO[(en, erastd, and reinv"::llted ill the last hUlldr..::d ycar'i. 

It ,lllalyzes the kind of narrative dcvices ,IVailable to women tngintl.:rs. decode\ 

their silence, explores why they became invisible both to rhemselvcs and to others, 

and how go"nlllllelH propaganda and corporate practic..:: htlped GlSl Ihtm as by­

Slanders 10 Ihe technological <:lllnpri\<:, 

1\.'> sllggeotcd by histonan NtU"}' Rittcr Beal·d in lhe epilogm". however IVOlllen 

h;\\,c al\Vay~ been a foret in. pther than bystandn" of history to quote hn piollen­

ing book of hi\tory. Ikard, who\e lire goal was to show that histot;" would be 111-

cOl1lplete if women wnc to Ix left out, rescued them as Im·elllors, ~'l1grnecrs, and 

urban plannCl"s SUpUY1Slllg sewn ,<,ys(ems, dtSlglllng houses, and \ponsol"lng public 

\ervices. Sht also demandtd women's nghtful place 111 the mod..::rn Glilon ii·om ;\r­

chives to ..::ncydopedias. But in th..:: mod..::rn narr;lli\"<: produuiOll.'> or (he IW<:lltinh 

c..::ntury lik..:: eneyclopnkts, \\O!llen were l<:ft out of till" story. As (old thro\lgh tilt 
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plot of our modern myth making. 

Taken together, the chapters suggests why in our modern mydlOlogies we COIl­

sKier middle-class white men like Morris Jr. as na[l!r;!1 allies of th<: kchllical world 

I hat defies any expLlnati()n; they ~how how modern definition~ of technology de­

termine why we enter bridge, under the definition of lerlm%gy, but consrder bras 

a, outSl(\e it, domain; they sllgge::,t why we believe th,l[ women when th<:y enl<:r the 

malc comtructed stage indeed looked like rime ex fIIl/ch/llt1 and why we COIltillue to 

s<:e them as suffering from the Irl1e~1 stage fright of all: technophobia. Foremost, 

ti1e.,>e epiwdt;s show that tiHoughout tht; last hundred years women have always 

heen part of the cast of character.,> and have been engaged in an ongoing negotiation 
of their role, in this male play. We need to go back and revicw the history of eng i­

neCl"lIlg to re-examine what it meant not [() be the son hm the daughter of the occu­

pation. The story of the term ·'kchnology"· ,1S used in the Briltll!lllCff i~ both a 

curious and a crucial step in thaI rec)wninarion. 



I 

Unsettled Discourses 

T
Cc!lflO'Ogy has been neither a keyword to Amu-ic:ln cultural grammar nor 

the cxclmivc pn:snvc ofcngincn~.' Language, quilts or corsets, all impor­

tant objects of women's inventive aC[1V![}, III the nIneteenth century, do 

nor come readily [0 conrcmpor:HY minds;JS significant inventions or as markers of 

technology roday, yet they once were, An carly ninnccI11h-u:nlury ~pcakcr could 

di~t.:ms manuf;tcturilJg, industry, and indmuiousnr:ss, referring to any kind of 

production mechanical or other'>visc that could even include agricu[run:: could 

mention \ciencc and mcful knowledge in one breath Wilhout scnsmg any conu:\­

diction; could marvel about the wondcrfull1l\'Clmons and discoveries that ran rhe 

whole gamut from languages to mechanical device'i; and could speak of technol­

ogr referring [0 academic knowkdg~ J." wdl ;IS to the skills of mdkrs, b,lkers, f:1.rm­

crs, teJchers, and innkeepers, Thi~ wa~ a rich \\iorld, proudly di,played at world's 

falrs - the nineteenth-century carl1lvab of industrial lift. Over rhe course of the 

century, diHt:l"ent historical aClOrs began to label, classir}', and by claims on Ihese 

object" acrivltic" and knowledge domains, privileging some and di~(Jrdi!lg oth­

ers; other lobby groups offered their own classification systems of knowledge ;lnd 

objects to counter this process. A cel11U1'Y lal'el', however, agricultural production, 

n()n-m~cha!ljcal device" language" teachers, farmers, bonnets, and cor\([s were 

banished to the basements of the modern clas,ification system~ of technology. 

'j'hen machines were put center stJge as the measures of men <md m:lrkers of mod­

em manline,s. These selections were hardly inn(lcel11 choices, but the OUKO!l1~ of 

hard-fought batrles. The hi'itory of th~ ~electi()n, bhdli ng, and de,ignatioll of ob­

jects as techn%gy is (SWIlti,ll for our current understanding of who 1\ bdiewd to be 

a true [(chno]ogist or an inventor, who p05SeSSe\ the right kind of technical knowl­

edge; alld who or wh,\t may be the authentic bearer ohechnology. These struggks 

- cOllducted 111 both linguisti( and material terms - went lO dle heart of the que'i­

tion of what constituted technology and what was to be excluded from it. 

Long before engilleering hecame a dearly ddined proft:,sion, midd[,'-chm men 

began to stake OU( their daiIll~ to the mYriad of activities ,{ssociated with industrial 

production a\ a uniquely male prerogative, Regardkss of ils eVl'ntual outcome, the 

hi~torical ~v()lt)(ioll of Ih,' word techl/%gy \v,v, neither >tralghtforward nor 
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self-evident. In Clet, as a t~rm t~c.:hnol()gy was rarely used, ifat aiL Initially, in a 

rhelorical efforr 10 t:"tabhsh tht:ir legirinlacy, ~ocial group~ rangmg from lIldusni­

alist boosters, lead ing ~Clentists, engineenng advocate", and public IntdlcCluals to 

WOIll(;'I)'S right~ ad\'ocatc~, African-American educators, Jnd all[hropologi~ts IllO­

bih?cd such tnm\ as 1I:;rjid knowledge, IJlVl'IIIiuc gO/ius. rtjipliedJ(icl1cc, and tilt mil­

chint rathl'f lhan Ire/m%g)' to claIm [heir righr and place in th~ polity, Among the 

great variety of groups anthropologists, academic engineers, adVO(;lte, of Dl.lchinc 

acslhc[ics, and corporale spob.:sm~Il provided (ill: ternh dIal eVC'lllually would be 

incorporated illto ollr llH)(,krn nc:ologislll t('(hllo/OK),- By appropriating the Idiom 

of science, industry, engineering, and anthropology the,e loosely defined associ:l­

tions holsrered a new male J.uthoritv at the end of lhe cenlllrv. The outcomes or 
these ,truggle, have coalesced into our current understanding of what the lerlll 

technology connOles, hut only afrer much Struggle during which the tnlll ,hed 

Jllally of its intimak a'i,ociations wah industrial labor only to become an emblem 

of\Vestern man's \uperiority and civilization. 

FROM THE USEf'Cl. ARTS TO ApPLIED SCIEl\'CE 

The Use/iii Arts were a keyword to the American cultural grammar of the early 

nincteenth century. The founding generation of the Republic commined itself 10 

the creation of a new American empIre duough economic growlh. From Akxan­

der Hamilton's Hepor! !!II !v!mwjfttfll!"e)" ('7')1) to Thonu\ ]lJfer\()!\ \ grudging n:­

ali/.allon that indu'ilI")" would have to join agricultul·c :lIld COlll111crCe to s<\feguard 

Ihe nation -.., hhcrt;, <\lld ].Jr(.l"PlTlt)', thc w called u~eful art, wcrc ,een as the key (() 

the Republic's internal, wc\tward, and impend! programs. Manufacturing advo­

c<ues began to l'mplol' [he idea of the useful ans d\ an alternd[J\"e to thc aesthctic 

arts to bolsrcr the L'merglIlg eCOIHll1llC POWCI" of the bourgeoi'iie. Placing thelll­

selves in opposition to thc ari,rocracy - or thc 'parasites ofwe,dth,' a, thc)" were oc­

cl'iion:dly called .- advocatt:s of manufacture argued that anMocratic forms of cut 

werc unproductive and worthless and ser\"ed no purpose other lhan the ac:sthctic. 

In their discour\e on the meful arts, manUflCtUrers and theIr republican political 

colleaguc\ borrowed from thc EnliglHCIlmeIlt philm()phcr~ Denis Didcrot 

(I713-17g4) and JC:ln Le Rond d'Alcmben (I717-17g3). In Norrh America, capital­

ISt boosters did so b} defining idlcnc~s and its opposite, indu."triou<,I\C,s or produc­

nVlll', til monel:lIT terIll\. In the~c carll' dl~lu,."iom. in which manufacturers 

"'poke of !Utll1ld;{(·t/l)"ing, II1rlilstri()u;iln;, ,\Ild IiIduSfi)', til is m·w branch of CCOllOmlC 

alliyity wa~ [lOI nccessarily tied to machine production, but mercly referred to <l 

cenaln kind of production, which could even include agnculture. 



Umtlrled DisCOUlTfs 

In the early American Republic, the di;cu~.'>ioll~ on ullenCJ's and illdw'lriou:;}I('.<:; 

",,'ere conducred increasmgly in gendered terms. The ttxtile industry emerged as 

one o( the first Important manufiKturing industrie; through which women and 

children entered rhe market economy as wage earn~'rs for rhe flf\( time. Rapid eco­

nomic changes during the lil30' began w mambtc a rem rerpretalion of the young 

Republic\ language of politics and gender. The textile industry became rapidly 

mechanized along wlth the lmportallt illdmtrie~ of flour grinding, saw milling, 

and iron producrion; It blossomed by embracing a sy~tel11 of bOllIllies, patelllS, 

public tLmds, industrial ~"spionage, organiz(·d emigration, u-ial-and-error practice, 

n:adi ng of technical tracts, IIlf(HInal talk, and illegal importation of machines and 

~kille:d worker,,> from ['hiram. In a short peI'lod of time weaying workshops 

were transf()["llled into l1la"ivc' texlile Llctories where Ihe many young Emn 

women wen: drafted as wage laborer'>. In the early American Republic, rhe em­

ployment of women in the Lowdk cotton and Berk,hire', paper mills wa, poliri­

ully n.:formulated and justified. Not only did manuf:'1ctun:rs argut: thaI the 

employnKnt of young Elrm women prevented men from being divnted from the 

agricultural .,>ec(Or, they al~o a~~cned thaI productiye labor 111 tex[ilc Elctories res­

cucd W0I11t:ll from tht:lr inhCl"t:ll[ idlencss. The heroIC fIgure of tht: ft:ma!e w,lge 

carner in textile and paper mills ,u.'>taint:d a unique American ;trgumelH L'isued 

from the belief [hat the ~:OU11g Republ ic embodied a conlJ11ul1it)' of vigoroll~ free­

holders who had a civIC stake in the polity. rem ale employmcnl 111 tht: tt:xtile mills 

b()l~lcn:d lht: idea (hat AmcrH.:an industriali/.ation could be difterelH from its Eu­

ropccUl cOUlHerpalT'>. Thc healthy ;1I1d uprighl t;lfIn daughlers who moved from 

the Elillily home,te;ld to t:nlploymellt in texlile: or paper mills in i\cw England 

would hum,mile ;md mor,dlle a 1ll,1.le body politics thaI exulted in elecwr;li poli­

tics and rituaL, from which women \\TlT bOlh implicitly and t:xplicitly cxcllided. 

The rhcrortc ofAmeric:ln polincr:lns and industrialis[s heraldcd femalc· wage labor 

as;] public boon, bce;)u,,>c WDlllen\ work would preserve male work /(H thc Rqmb­

lie's essential vi lTUOUS agricult u [-al scoor. \'{/oll1el1 ,me! chi Idrcn were Ihe /(;'did fli"i'i 
ll1carnate. ' 

In these ~ettings, the work ofwolllen and children op~ratil'es in (l(torit:s ,!Iso 

bccame semantically linked to maehllles - i.t. the ubiquitous industrial apparalll.'> 

that in the diseourscs of ~'arly industrial capitalism receIved SInking nailles ilke 

Spinlling Jennit:s. In the imagination of f:lCLOry owners, wOlllcn and chrldren 

could jlt:rfol"ll1 their labor ill Ihe "lIlle stcady, prcdictable: manllCl" as machines that 

wellt Ihrough Iht:ir repetiti\"(' mechanical opt:rariolls, [()fever !IIemori:lli/,et1 III 

Herman ~Il'!ville'~ ;hort story "Maiden; of the Tart;lI'm." The textile: illdustry 

thus Illtroduced the prrsm of gel1lkr b:--' inserting women wOl-kcrs into the CqUk 

llOn of mcn and machlllcs. 



Mill:ing TcrhiioioKY MrismiiJle 

A Ilum her of industrialists made common cause with the blo",ollling women's 

movement supporting women's education in the first h;{lf of the century_ Amen­

can industriali~ts, champlOns of the wijid arts, sponsored educJtional institutions 

designed "to educate labor and set knowledge to work", welcoming the enroll­

ment of farmers' daughters lll(O the ranks of the necessary and disciplin<:d ,",,'ork 

force that would feed lhe engines of American economic growth.' The ide;1 of use­

ful knowledge firM identified with the useful application ofknowlcdge El~hi()llcd 

aftcr the formul,uion~ of Enlightenment philosophers, increasingly included the 

notion of profitability. Thus, the idea of usejid knowle(~r:,f or Iwjii/ i/I"tr became 

identified not only with practical and usc/itl application a~ the philosophers of the 

Enlightenment had fonnulated, but <11,0 with wages and commerCIal profits. In 

these se([Jngs, U:HjiA! knowiedx" included n<:cdlcworl< and metalwork as well as 
spinning and mining," 

The iDdustrJali\t~ might have been eager to IIl\'Cst III esrabJi~hments oflearning 

that could set knowledge [() work by constructing a notion of the innate utility of 

useful ;II"IS, but I he emph.lsi~ on profitability of knowledge elicited a response. Ear­

li(Ol' in dl(O century selcna and IIse/ul l:1I()wlf~r;e were memioned as if there wen: no 

contr;\diu iOIl. J n the· growing urban ccmcr of Philadelphia of rhe IH20~, mallagef~ 

(Ostabli~hed thr: hanklin Institutr: for the Prommiol1 of Science and rhr: USdld Am 

modelled after the mechanics' Illstitlltcs. Here as eL\Cwher(O ~cience and useful 

knowledge operated Side by side, bUI lhe Franklin In,ututr: began to shed its broad 

commitmelll to t<:chnical knowledge for all de,igning 5ep,uate lecture ,cries for 

diHcrenl groups: elevation for l1lechanin; in~tructioll ftH youth; and rational 

amusement for women. A ncwly professionalizlIlg group o(pure-sclence advocates 
mcreasingly ~tre,sed the di,,>intcres[ed, not-for-prolit motive in their ,earch for 

knowledge. SCleIlce boosters like rhe Pre~ident of rh(O Arnniun Association for the 

Advancement of Science, Alexander [)alLls Bachc (1806-1867), Of chemical ~ciell­

tist Ir;! Rem~<:n (l846-1927) and phy~iciM Henry Rowland, both at the Johns 

Hopkin, University, invoked the growing authority of sCience III order 10 ,(Ot 

lhemsclvr:, ,lp,trt from the association of rhe {mjid til'''' with commercial (OIHer­

pnses. \'{!ith incre;!sing !enaeity, 5ci{'ntiJ!o - :liso :l ncw terlll 111 the 18305 - insisted 

on the insulation of science frurn prufit~; ther depended for their professional 

identitic'i on thcir ;lhility to show thc disinKrntcd, pure, but nevertheless usc/ill 

nalUn; of their el1terpri~e. III thr:se struggks for professional recognition, Bache, 

Remsen, Of Rowland'~ emploYlllellt of the term sciellte served as a rhetorical 

WC;IPOIl ag;lillst the perceivnl corrupting influence of those they f('ared most: Ih(O 

propoll<"l1t~ of the meful arts. Their stress Oil impartiality and 'ien'ice, u~cd a~ a 

counter argument to the useful-ans advocates' emphasis Oil dl(O innate utility and 

profitabilit~: ofknowkdge, was also a maHer of numbers; a growillg army of prac­

ticing sClemis!s and engineer, worki ng out ill [h(O field ;It the Eric canal, the indlL'>-
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trial mechanics shops, Jnd the railroad tracks began to OLltllumbcl" scientists and 

physiClM~.-

Between these po~itioIlS, a small b,lnd of engineering cduc<ll'Ol"s began [0 lay 
claim on another domain. Within the aCH.kmic walls of some newl)" eSlablished 

cnginccrmg schools, technology emerged as a label of self-identification for a few 

ambitious engineering I:dllG1Wr\ who ~clf-c()nsciously carved out a space benvcctl 

the ll~cfl1! arts and science during the second half of the niIH.'ICCtlth cCllmry.' The 

tcrlll terlm%gy was not exclusively reserved for Cl1gillecr~, but al~o ~poradically 

used to include the kind of skills and procedures milln~, baker~, t:umn" tcachccr~, 

and in!lkt:cpcr~ net:dcd ill [heir occupations."' Early academic cnglllccrs rcintro­

dur:e:d the t(Oflll ter/molll.V' by extriCl1 ing it from thesc artisanal associations and al­

lying it to a more pri,tine ,ciernitlc (hsr:ourse. In this new sense, the term had first 

tentativdy appeared in r329 i 11 tht title of a ;uies ofle:uun;s published as Flt'illaw 

ojTre/m%g)' by Harvard professor and phy,ir:ian Jacob Bigdo\\" (T787-TR79), who 

held a chall" III the "application ofscienct to the useful .\rt; .. ' By conjuring up tilt" 
[crm. Bigelow sought to lay claim to a new domam ofknowldge b<.:twetn ;uel)ct 

and the useful arts [hat straddled the genttd tradition of scienuc and the plebeian 

ethos of hard work, cndurance, and dirty fingernails on the ,hop tloor, III the fidd, 

Illi Ik .,>hafts, and enginc moms. (hltside the small circlc of academic cngllleers and 

qudtnr" however, few me:d the: l(OriTI "tcchnology" 10 refer [() a ncw form of 

knowledge or reality. hTI1 fe:w prauiung e:ngineers and ;cienli,ts e:mployed the 

tcrm, if at all. Bigelow·s term would be mostly forgotten for the re;t of the century. 

It elicited so lillle response and recogllluon that even Bigdow dropped hi; own 

newly minted term only to reven back lO a more current expression for the ex­

p;lllded version ofhis book ten V(',trS later, now called "/l}f Use/i,dAm. Indeed no 

oth(Or nineteenth-ccntury lexicographers followcd 1.tlebster"s clIe on gran[1ng tech­

nology its own lemma for oyer a century. <-

Industrialists, practical engmeers, SCIentIsts, and engineenng educators found 

the: t(Orill t/ppiia/ WH·me a much more powerful weapon f\)[" their rilClo["lcal COl1-

;truuions th;m the term te:chnology. FWIl .'>0 both t(Orrns, fljJplitri soo/(e:lnd teciJ­

;w/ogy, ran far ahtad of nineteenth-century m,uerial and ~ociaj realitic;. \Vbile a 

few pioneering schooL> like JVlassachussets and California lmtitutes ofTtch nology 

fostered the incorporation of scimtific language ill their search for legltimacy and 

financial resources during the linal decades of the nineteenth century, the OVCl"­

whelming majority of engineering institutions were unwilling or unabk to spend 

,ignifieanl fund, on \ci~·Jllific rt~(Oarch in order to butlress 'iUeh grand claims even 

a., L)t(O a~ the J940s." 

\Jot cyer."one \Va, allowtd to tmpl0l' d16e tniTI~ h(lwtver liltle usn! or ill­

dtfined. Northnn and Southern industrialist'> comidcred tht: !abol· of African 

American; meful in most ,ocia1settings, bUltheir ;kdb, cxpcrti~(\ and exptricllce 
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WfI"l' never [() bt: labelled as applied sciellU'. In the Reconstruction era wht:n a small 

band or l\iorthern engincering educalors began to claim applicd science as thcir 

domain and l'xIKrtise, African-Americans intere,led in technical fields wt:rl' ,ellt 

onw diffcrcnt educational p;lths. Bctwccn [ht: Civil and thc fir.,t \Vor1d \Vars, 

frecd ,bvc~ werl' trained ill the industrd art" at scparate African-Am(:rican man­

ual training, industrial, normal school~, and land-grant imtitutiollS. At these sepa­

rale ins[itutions like Booker T. \X!ashlllgwn's Tuskegee Normal and Industnal 

lnslinm: in Alabama (J!lH'l) material practicc'i might divergc from the rh~torical 

po~lt!()m. The political rcaliti~~ of the American Somh prohIbited Afn­

Gin-American educators from claiming ~ci~lltific labds, bur they ~omt: devlsed 

novel stratt:gll's by teaching science ~ubJt:ct~ undn other rubncs whik carefully 

avoiding that contestt:d discourse.'-

'I 'he bIl10US controversy bctwecn the SOLl(hern cx-slavc Booker 'j'. '\\t'ashlllgton 

;lJld thc !-1:uY;lnl educltcd Bo.\wnian W.l:.B. ])u Boi~ (rS6S-r';.HJ3) cCll!ered on 

what "mefu[" meant to African Americam and focussed OJl th(: issue of Afri­

can-Amnican vocational and technical cducation. Supportcd by Northern bUSJ­

nessmcn-philamhropis[s and Southern whItes, \Vashlllgton believed that 

tcchnical education (useful knowledge) would tllrn Afncan Ameneans lllto 

sclf-sufllcicllt workcr~ and dignified tlm-cLm citizens, hut [)u Bois radiully op­

pmcd the Ilotioll lh,lt knowledge should always be llscful, proflLlhle, and 

COI1l)]lodifit:d, In the light of l heir slavl' labor )),I-,t alld lheir eeonO)]l ie t'>.ploit<ttioll, 

the gre,ltest liber,nion of African Americam ,tnd the finest marker of their Jll,lnli­

ness was the nght not to he ust:ful, Du Bois bdicved. Hc pref!.'rrcd the right to he 

genteel, I1ltellectual, and profCssioJl,d lJl the cultural world of Shake~pcare and 

Soul, ovcr joining the ranks of skilled labor 111 the employ ofindusr1'lal capitalists." 

'j'hm COlllmllllitie~ ranging from induslriali,[s [0 AFriean-Amcrican educators 

bt:g,Ul to lay cLtim on thl' Lltt' nin<:!t:emh"eC'lltury world. The world of the ll.\di.d 

ans from antebellum to eilded-Age Amencl ulllo\ed difTcrent con,qiw(:Jl<..i<;:,', 

!lUI comcrgcd :md overlapped, bur also contradicted, clashed, and contested each 

other. Illdmu-i;d advocarcs, philmophers, eng1l1eenng educa[ors, Afrt­

can-American leaders, and practical and academic ~ci(:nti,',h gave meaning to their 

experiences and hopes through the employment of terrm like we/iii arts, uri/it)', ap­
plitt! ;'(il'llct, and Ifc/)ilologl' that operatcd as \wapom; they articulated intdlectual 

construus and material practices. \'(/ords and concepts like technology fell out of 

bvor while Olhers were readily u'ied, In [hell' disputes and commUJ1lCni01lS, the,',e 

h iSlOricll actor<; also created new shades of meaning, embracJ1lg some hlstol'lcal ac­

tors, and excluding olhers. The nineteenth-century J1l[ernauonal [ill'S became [he 

prime ~ircs f()r this scieuion process th,l( eve1llually would ~epal',l(e the alphabet, 

cor~l'l, <lnll hOJllle!s from steam cngine'i, [rains, planes, and ClI'S a~ the true, 
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gendered, and racialized ohject~ of technology. The nincrccnth-ccntury world's 

E1irs bccame an important podium on WhKh the lIJefitl arts were ~taged. 

In the years before motion pinurc·s, radio, and televi.,jon, nineteenth-cemury 

contemporaries went (() sec worlds' birs to ~ample and experiellce the world. 

Praised ,1S world ullivl'nilil'J' and work"hops ofthl' world by their boosters, world \ 

i~ur, were lhc f'lItYc/lljll'di(I;' ~((i!lilizlll iOIl, ritullls o/disp!(~)', and compl'l ilioll betlUCCil 

nlltiollS or the lllJletcen(h celltury, Lli r-got;rs from all SOCi,ll classes visi red [hem to 

be amu~ed, in\tructed, and divened frolll the indu~trial "OHOWS that were raglllg 

around them, Before the expan~ion ofsuch forIlls of C()I1l111unicnioll ,IS tcchnlcal 

magazine~, cltalogues, adverrj,,>ing, and profc~~ional engineering Ulllvcniions, 

world's fall's also provlded manutacturer~, new profe,~ionab, and anivist~ with a 

primary forum, meering PUlIlt, and international network. It was the place where 

lll;lJ1uf;Kturers alld enginecrs sold their goods and ideas, disseminated information 

about ne:w product, and scicntiflc di,ulVerics, and bolstered [hcir knowledge 

claims on the ninnn·nth-le:ntury world," Mall;, othe:r llillclCenth-cclllllry aspir­

mg profe:ssionals - including librariam, historian" ,ciellti,ts, and engineers -

gathered thne to launch their professional organizatiom to tlY thell- own C\;lim$ 

on thc world around [hem. 

In the U.S., the Smithsonian Institution ~upelYlsed m()~t (lir, and prov)llcd the: 

intellectual frameworks for thcm. ()rgantlers did nor merely put dresses, bonnet\, 

cor~l"ts, books, reaper<;, and s[cam engines on display, bur also helped dcvlse sys­

tem, thar became: instrumtIltallil classi(ving both knowledge and objects Ii)]" [he: 

11l1leteenth cemur;,. ~o wondn tair ground, wcre contested ternum. Manufac­

lurers sought to promote their products, nations competed f(n prollllllcncc <ll1d 

11l\'estments, and different lobby groups - ranging from engineering advocate's 10 

women nghts groups, Afnean Amel'ican activis[.<;, and labor lcader\ - fought for 

the: inclusion of their call.ws into the~e cncyclopedia\ of civilization. The public 

exposure of the:se tairs was a~ lal-ge and effe'ctive as any lobby group could hope for: 

between 1)\76 and 1916 nearly onc hundred million people vi~ited 12 world\ fair, 

rhroughout thc U.S. \Vomen and Afncan-American nghts advocates eagerly 

sei/A,:d thesc oCCbions [0 challenge the new juncture of clvilizalion, lllvemiom, 

and white manline~\ as they would delllothlr,l[e III the EaSlcrn indllstrial hubs of 

Ne:w York in 1853 and Philadelphia III Jil7!), the 'v:tc~te:rIl gateway in Chicago in 

18')3, or the: cotton capital of Atlanta of the N e:w South. r ai r~ wert' the: I [-ue ~taging 

ground where coni-1iCling understandings of technology were put on di~play. 

From 1876 the Smithsonian Institlt[lOn provided the crucial support, perwnllel, 

and matnials for the crhnological displays from its ethnological and anrhropologi­

GIl dcpanmetlts. !\!lost imponandy il proved to he instrumemallll helping to lay­

out thc exhibit.,> in a classification w.,rem of rhe ninclcclllh-ccnrury world that 

included wome:1l ;\1\d non-western pl·ople:. Signific,ullly, after the first 'vl/orid War 
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the :\ational Rese3rch Council (NRC) and the Department~ of Commerce both 

closciy conneC[~d \'0 the corporale-mili[ary complex would take on that role for 

thc twcntieth Ce:lltury," Thi~ change would he as significlllt as f;H reachlllg. 

FEMALE f ARRlCS VERSUS MANLY MACHINES 

Well into dle: twe:ntie(h ce:mury. illVfJlrillf gfnill5was not nec~ssanly understood to 

be m;lChine-hound. inventions mcluded the entire gamut that ran from Elbric~, 

Ll!lguJge, ;ms, and mYl'hology to mechanIcal devices. In the decade leading up to 

the 1876 fair 1Jl PhiladdphiJ, dei!ll itioIh of inllovarion and human mgenui[y were 

stilllll flux and subj!;ct \0 Il!;goriatioll, ;IS th~ work of the cultural anthropologis[ 

LeWIS Morgan and women's right~ acti\"j'l~ ~how". 

Social mdHopologisls, among whom Smithsonian sciemi,ts played major 

roie:s, lent ~tatun: to thcol'ies on the COl!l"se o( civili/.ation and the primary ddinmg 

role of inventions. In Illid-c~ntury, weial anthropologists began to Illobilil.e the 

Idea of inventive genim as an index of civili"fation, Thl~ Jllca~urc, p~riph~ral at 

first. found its way illlo many a social anthropologiM'~ o\"eI"arching thl.:ory of the 

developmenr of civilization, and eventually turned into the yardstid( of a nation's 

over;]11 pwgress. I.ewis Morgan (ISIS-ISSl), the p,uenr lawyer, businessman, rail­

road lllVe\wr. and social anthropologist, accorded the notion of lllventivencs~ a 

~pe:cial place ill human !;volurion theories in his Alleiem SOC/N)' published a year af~ 

tl.:r thc Philaddphia CI.:IlrcIlniall.:xjlmition in IS?? HI.: considered dle ra[e of in­

vemiom a, lhe priml.: movt)" in the: I.:volution of 'ocinic\. pointing to "inveIHiolls 

and discoveI'les" as the keys to societj"s ability to IllO\'1.: up or down the: !;voluri()!l­

ar!, scale. In the firsl pan of hIS the.m, entitled "Growth of! ntelligl.:nc~ rhrough J n­

vClltiom and Disco\'uies," he asserted that "rhe most advanced portioJ1\ of thc 

human rael.: wl.:re h;llrcd ... until some gn;at inveIHIon or discovery, like the domcs­

tication of animals or the sm~lllng of iron ore, gavc a IlI.:W and powcrful impulse 

forw<lrd."'" 

Morgan's ovcr:Hching theones 011 inventions ineluded womell becausc h,' in­

corporatr:d thc ninele:~,llth-celHtlry nonmechalllsric lilterpretarion of invelltions. 

This inclusioll occurr!.:d in an accide:lHalmanner but proved to be ncvertheless im­

portant. After all, Morgan\' purpose wa\ to validate a hotly debated proposition 

that absorbed lhe alt~nll()n ofintl.:l\t;Cluals in bod1 Europe and rhe U.S. In rhe era 

after C:harlc·s Darwlll'~ publication of th~ (Jngin OJ".SjJ1'Clt'J' in ISS~): all human races 

shared a common origin and W!;IT nlOllogoclJctic rather than polygr:nctic. Because 

the sUldy of non-»:tcstern cultures servl.:d as a time m;]Cillllr;: for Morgan Jnd his 

colleagues, one that allowed th~m to look at thl.: ongin, of human !;volutioll. he 

sought to eSlablish linkages in kinship sy,tems, cliston]>, and cultural attitudc, 
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among the Iroquois and othn Amnican Indian peoples. D~splt~ his practi<.:~ a~ a 

patent lawytr for thc railroads, Morgan did not limit his underqanding ofinv~n­

tions ~xclusivcly to pat~nt activity btcausc of his focus on d()m~stic instituriom - a 

natural outgrow[h of his earlier work on the structure of family [ies. He includtd 

in his gentalogy ofinvcmions artifact, handled by men, like bows and arrows, bu[ 

also ftmale skills like basket weaving. By juxtaposing invcmivene~s alld domestic 

in~titution'i - at least for other culturts - Morgan uninkntionally pr<.:~<.:nt~d 

wOlDcn's daily work as ;In ustful activity on a par with rn~n's. Hc ~ugg~Sts that 

women, too, wcrc lllVtl1tor~. 

Early in th~ e~ntllly, inventions still embraced an anal' of human products 

from intellectual to practical skills, from CO[Stts to cutting machines, but in tht 

rS90s true and important !Jlvemiolls lIlcreas!Jlgly took Oil the form of ma­

chin~-bOl1nd and rat~nted ()bject~. This change of ~mphasis would ~dipse the 

nonm~chani~tic and nOllpatemtd formulatiom of inventiol1~ then fashionabl~ in 

tht field of anthropology; it ,tlso would cclipsc the role that social anthropologists 

had initially ,lCcorded to womtn a~ inventors of nonmechani~tic objects. 'I'he plact 

[hat ltlvtntions camc to occupy !Jl the emerging utldersranding of [cchnology bt­

came so ecntral that if strved as a sroek political :Hgumem and benchmark for gen­

der alld racial dirrerl·nriation. Over th~ next century, much wa~ at otah ill the 

<Ju~~tion of which nation ~tate, social community, or ra<.:ial group lOldd I,ll' claim 

to tht high~st ratt of illventi()n~. In the emergi ng paradlgrn, the answer to tht rh,,­

wrical que;rioll of whether Of not wom..:n PO~\csstd inventivc gCl11US was thought 

to bear on thc issut ofwomell's \\'orthll1es~ as full participants 111 rhe body poli[lC. 

Because of the enormolls polirical weight accorded [() rhem. invellliolls were a 

hotiy conttsted terrain throughout tht century, and the ~crutiny of WOll1~n 's ill­

\'Ciltive capacity was no exccprion to tht national pastirn~ of eOllnting patellls. 

The changing meanin~s of the~t tnnh <.:at\:gorizing inv~ntiom ,hd not occur 

without thc inrdlectual imtrvention of womtn activists. In !llld ccntury womcn \ 

rights advocatcs Cjues[ionl'd thc appropnation of invclHive ability as a male pre­

servc. Tht)" challenged the new idea that lllVClHiveness reprL'sclHed an exclusively 

male prerogative. ~lore fLlIltbmcnL1llj, early feminists positioned WO!l1tll;ll "the 

handle of rhe crank": women were tho: lat:d;:,t~ who pmhcd hUlllan tI'olmioIl up­

w;lrd ,md onward to tlle n~xt ,Itagc of fnogrc~~. > So:veral fellliJ1i~t nitics went ~() f:n 
as to qu~stion the premi,ts of male inventiveness altogether. \Vomcn activt~t~ tar­

gtted ;111 ,\1"r,l)" of nMle in~titlltiom that incrtasingly canonized technology as a 

male pre~trve; they voiced their disscnting OpilllOns agalll and again on the 

ground~ of the \Vorkr~ Fatrs in rgB, ,g7fi, and rg92 and ill the h;dl~ of tilt Patellt 

Office on the occa~ioJl of its (:ellteIlJl i,l) (:tkbrnioll ill r'\;90. 'j'hcy would, olltc'it 

[he ninetcelllh cultury's illlelltone~ or tht world ~lT<.:h as ,nchl\T5, dictionarics, 

:llld tneyciop(.:di,lS. The~e ocea"ioll~ abo s~ITtd a~ ral1}'il1~ poil)t~ fIn feminiw, to 
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l'lgL!r<: , Anl"Xan'pk 01 nil1l'kLl1lh-ctlllUrv tClllil1ilW i nf;tlllli(.\' .1Uthn, i7,('d h:' til(' U.S 1'.,t('llt 

OHiu:, IJ., Rcw's l~~\ alhk(i~ ,ui[ tllgillcl'l'cd .\ baLmee b~lW\.'CIl I'rl'('dolll of movement and 

,,:nw or l'm)'l'i..:!)" I,)l' middk"cI"" w"men, 

fort;c an alliaJ1c<: wah the: hUlldre:d, of ft"]llak inventors - working wives and wid­

ow, likc Marrh.l (:o,'>ton, HalT1~t HosIne:r, !-I (;le:n Blanchard, J oscphine (:ochran<:, 

and Ida Rnv who worked to re:ap the: profit, of til(;jr l(.ka' - and to advan(l: lh~ir 

broader [lo\iticd agenda.[Figure I] 'V(/omen intellectual; from j\latilda )()slrn 

Gage, Ida Tarbell, Charlotte Smith, :Ylinnie: R(:YJlokb to Mary R. Ikard r.:h;\IllPl­
oiled female illvmti\"e: auivity in the: poq-Civil \X/ar pcnod. Their strat<:gi(:~ 

ranged from l()bb~:illg for women\ equal repr<:~e:ntatioll to ("(lI1fronting the 

exciw,iolur:' poliC1~'s and the building of alternative bUl oft:<:n \egregate:d Imtitu­
ti()ll~ - wh(;thn the (;slahli~hIlle!l1 of \ep,H<ue pavilions. the IllOllIl[Jng of fairs, or 
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Figurc !__ l'ortr.li[ of Joslyn C,lgC, rhcofclician of thc radical wing of rile' woml'n's mO\'Ctlll'lH, 

who (ritic i/(,d rh,' ncwly sane rioned ccnlralir}, of parcnred invenrion' ,llld ,kmanded eq\litable 

disTrlburion of resouru" j'Jr men ,md \H,lllc:n. Hnc porrray"d 1ll th" pensil'(, 1''''''' "j all llHdkc" 

tLLal. (:"UlTeIY of Slhlcsin~er Lib .. a,), RaddijTc {:olkg<', (:""llmdgc, ,\1,\. 

the composition of women's encyclopcdias and biograpillcal diuionancs cntirely 

dC\'OlCd to womcn's cOIl[ribu[1ons [() civJilZ:ltion. They countered the emcrging 

male gcncalogy of inventions [hat sought ro prove that only men h,ld tht: illldlcc­

lual acumen to produce significant invt:lltiollS.-" 

\'(Iomcn right~ adv()clt~ _~1alilda L Joslyn Cage (r826-1898) was the first AIll~r­

ican \'':Ol11al1 to challenge the male gencalogy of invcntiom and to [(Hmulatc the 

cleareM ldcologicaistatelllt:nt on f(~mak inventivcness as c<ldy ,l~ 1870.[Figllre 2J 
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Together with E1i/.ahcrh (:ady Stanton, Cage was the imcllcctual force behind lhe 

r:ldical wing of the women's right~ movement. Active In the women \ rights CllH­

paign sine\: the 18)os, she held the position of pre~ident of the ~ational \'>V'oman 

S\lffrage A~,ociation, frorn which ~he resigned ill May 1876, jmt befem· the opt;n­

ing of the Philadelphia Centennial Exhibition, in order to give center ,(age to the 

mOtl· famous Stanton. Years beforc the Philadelphia Exhibition of 1876 and }dor­

gan's ruminations OIl the importance of inventions as an index to the ontogenetic 

stages of CIvilization, Gage had argued in a 1870 suffragist pamphlet that women 

l1lvcntors did llldccd exist. In this pamphlet, (milled "Woman as invc1l[or," she 

had re~C\led Catherine I.itrldicld, th~ widow ofC;~netal C;reen~, from oblivion by 

de~uibil1g her as the principal mind and financial spon.'>or hehind the cotton glll 

patented under the name of Eli Whitney, C;age's argument wa~ quite ing~nious 

because she positioned women at the center of both national economic develop­

ment and the invention of silk production. Engaging cmerglllg nationalistic argLl­

ment~, Cage maintained that "these twO inv~lltions b)' worn~l\ of silk and the 

cotton-gin have done much to build up the State, to define social and political po­

sitions and to further dle interests of mankind." She challenged the mdividualist 

underslanding of inventions by arguing. first, th:lt progress was a result or small 

and incremental change,: "All progress in the ans, in science, in wisdom, is the rc­

suIt of slIcce\sive steps; and it is impossible to fore~ee the consequences \\' hich may 

ari,e from th~ ollli~~i()n of an ;lCt hy even the most ob~Cllre persoIl.'" Second, she 

pOlilted out that lllallY inventions could not be trat<·d to a singl~ author or era, 

ThIl·d, ~he conte~ted the patent 5y~tem and the manufacturing industry a~ ~oclety\ 

exc!u.llve sources for understanding lllventive behavior, since "the patentee i~ not 

alway<; the invo.:nlOr; neither is the manuElCturer always the origlllator.·' Her Cri­

tique U;:Ille!"ed in part on the narrow interpretation of the inventive process. To 

con~idn patent, the only tangibl~ evidence of inv(;:ntive bduviOl' \vas i IlCOlTecl. 

Cage based her argumellt on the ~arne - ;lnd;lt the rime widely accepted - tax­

onomy of11lVentions a~ Morgan's. In her 1870 treati~e, she induded a range ofhu­

mall products she collsldered important inventions: mechanical devices, fabncs, 

bngllago.:. arl'i. and mythology. Thirteen years later, however, when she wrote a 

,ecolld ver~lOn of her treatise on women inventor~, the crux of her argu1lltlll had 

,hif{(:d, reflecting the emerging llndcr<,tanding of hUlllan inventiyelll's<' ;lS being 

inextric,lbly llilked to the ,earch for bigger and benn machines, In ISH." her ddi­

Ilitioll ofinwntiwnc:s> Wd~ confined to thing~ lllcchanic,ll. 'V:t'riting for a national 

audicllcc in the wdl-respeued North Amcl"/Ct/1l Rel}f('IV, C<lge set out to ~ho\V that 

women were not only genullle ill\Tntors but that thc·y P()s~c\~ed "mech<l1lical ge­

nius" on a par with mcn." Her article margrnalized such nonindu\tnal or non­

objcCl -relaled lidd'i as literatL1re, arts, and language. 'l'he connection she now drew 

between invcntiveno.:'is and political freedom I()rmed lhe crucible of her argument: 
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"The invcntiom ofa nation," ,he :\rgu~d, "arc do,cly <,:o!l!H:ned with the freedom 

of ils people:," and omitting wom~1l from th~ inventiv~ proces, would endJllg~r 

the: progre:ss of human evolution. At thi~ point echomg Morgan, ~h(: wncludcd: 

"No kss is thc darkncss of thc world kept marc dcnsc, and its CIvilization retarded, 

by all forms of thought, clistOim of society, or systems of law which prevent the 

full devdopmeIH and exercise of woman's inventive powers." It nunered litdc to 

her whether or nO[ women posses'icd ml'ciJtlniud genius - whal mattered more was 

In cquitable distribution or, and accc" to, socicty's e<.:onomic re:sourccs. C;ivcn 

that wome:n lacke:d the most ba~ic e:col1omic and political right" C;lge argued, "he 

thought it remarkabl~ that womnJ ,hould be <.:apabk ofillve:ming anything at all. 

In her 188; trcatisc, l'vl"atilda Gage tacitly acknowledged and engaged J!l the 

paradigmatic ."hift towards a machine-bound lllterprnation of Illvcntiom. But 

these more explicltly gendered definitions ofhulllan creati\'1[}' proved problcmatic 

t(Jr wonH;n, ,ince: the tcllde:ncy to glorify machinc\ was associated iIluc)''iinglr 

with new de:vciopll1eJJb in the machlile-tool and stcd industrio, Few wOIl1c;n 

worked on these production tlO(H~, as rdrHlller jOlll'IlJliS( and bu,ines, historian 

Ida Tarb~ll would point out in her article on women inventor~. In particul,lr, the 

steel industry's capital-intensive apparatus lih: Bcssemer converter~ from the hills 

of Pcnnsylvania to rhc CIty lIInits of Chicago functioncd as a symbol of powcr -

onc mIght labelll a fetish - among eapi[alis[ clHrepreneurs. 

Thus Cagc's paramercrs or the debate concerning human ingenuity shifted 

dram:llicIlly in the period betw~ell ril72 and rilil3, In ju.<'( tell year" Cage llloved 

from vIewing human inventiveness d~ an gcnder-ncutral activity to a talent that 

\Va~ the prerogative of mcn - from mcrc disc()veric~ to machines, li'om gendcrlcss 

activities to male marked Ob)eCL'i. Hcr shift in foclls rcneGed an array of actual so­

cial changes and class tCJlSlOIlS 111 AmerIcan SocKty. On the heels of major labor 

dispmes ill Pcnnsylvallia ;llld a n;ltional economic panic, the ,g76 Cc;lltelllliai cele­

bration ;lr hirmonr Park J1l Philadelphia, with the Machinn;, I-bll and it~ Corliss 

engine on centcr ~tagc, both visually and viscerally foregroundcd and ftHged rhe 

mach inc-bound IlltcrprClation of 1t1vcntions, The maehlllL" embodied III [he 
smo()[h-runnlllg and hUlllming Corl is'i' engi nc, became ,1 nation,11 ieot! markcd as 

malc and middle-class. C:haracll;riIed as "all athlete ofstcel and iroIl." the Corhss 

engine appropriarnl a ,cml' of n;uiord unity that bdicd lh<: major divi,iom b<:­

twe:en capital and labor, between men and women, and betwcen white and black 

m American wci~t}". The allure of machines would continue to Illcrca~e in the 

tW~lltieth century, when tcchnological sophi~tication became a trope design cd to 

authenticate male aurhority in Amencan society and [0 corroborate the inherent 

superiority of thc \1/ es[c1'Il world. Soon machinc;s would mark male middlc-d~lss 

POWl'!" III the \Vcst. 
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The prominent display of giant engiJle~ and ma,sive nw.;hint;, in Philaddphia 

elicited negative commentary from women's group" however, undt:r tht: It:adt;r­

,hip of the conserVat ive woman activIst Elizabeth U. Gillespit:, tht: granddaughter 
of B(Onjam in Franklin, various women's organiza(ioJlS raIsed enough funds (0 con­

strun a \Woman' s Pavilion at the Philadelphia ralr, to "gIve [() rhe mass of women 

who wert: laboring by the nt:nlle ;lIld oh[aining only a scanty subsis[encc, the op­

portunity (0 set: what womt:n wert: capahle: of attaining unto In other and higher 

branches of industry.'''' [Figure 3J Although wonkn conuihllted and won prizes 

dUOllghoLl[ [he Fair - 11l the fine arts, t:dllcation, and fHIning, for (Oxample - [he 

poim of [he \X/oman's Pavilion was to highlight women's ~h;lIT in mdusrriallife. 

To I(OIld grt:ater au[hority to [he CentennIal sl~tcrhood, Gillt:~pie devoted ~pt:cial 

attt:ntioll to attracting women inventors, In an dfort to destabilize that other 

"humming" mnaphor of indusrriallift: - the giant [wm-cylinder Corliss ~team en­

gine (Owcring over all other eqUlpment on disp!;lY in the tl/lachinery Hall- the or­

gani/.ers appoimed :l female englllecr named Emma Allison as "tI,t; pre~idilJg 

genim of tht: ellgint: room" in the \X!oman'", Pavilion, III thIs separate women's do" 

main Allison becan,e a beloved attract ion by opera[ ing a por[able Baxter steam en­

gine that drovt: six power loom~ at whKh wOlllen wove carpers, webbing - and 

silks. She thought herself quite capablt: of running tht;~e machines and declared 

thaI it was La easin for her to operate the Mealll engine than i[ was for mothers to 

"operate" their children, Allisoll'~ steam engine ~upplit;d sufficient energy Ill!' a 

carpet loom, a quill wheel and a spoohng machine, a ribbon loom, a Jacquard 

loom, :b well a, [hc cyltnder press which printed The 1VC1t' CentUlJ'.{ur Wrnllcn r(Jr 

the duratio)l of the Fair. The \,'orld ot the Lowell textile milb had hem a female 

arena for decades, bur the tWlJ1-cylinder Corli,s steam engine so domInated the 

public's imagination at tht: Philaddphia r;lir that a woman reporter of liN Ne1/! 

G:nuliJ' Jor Womell criticized visitor~ who watched the Corlis~ (Ongine in awe bItt 

faded to admire lhe ilHricate machincry operated in the textile mill~ by wOlllcn. I 

J-Jn remark l;lY the; foundation of a series of competing images as the trlle object~ 

of tt:chnology that would hngcr on throughout the century: female fabnc~ and 

male machInes. [Figure 4] 
\XI omen activists were hardly united on the i~Mle of female participation in the 

fair. In the opinion of radical women'; nghts advocates like Matilda (;ag(O, SUS;lll 

B. Amhon}-, and Cady Stanton, however, Cillespie's dfort~ to parade W01l1t;f]\ 

work and [heir Illvenliveness were useless, '\ 'hey argucd that the \;\,! oillan', Pavilion 

and the femalt: pre<;ellce lhroughout the expmition, calling attention to the ,K­
cOlllpli,hlllenl\ or wOlllen's invcntors, failed to disguIse the gmn fact that wome11 

were still denied the right to VOlt'." Cage and othtT women suffragists dismi~,t:d 

tht: \Voman'~ Pavilion bt:cH!\e it did nothing to reveal a "[I'U': exhibit of WOn1<\11'S 

work." '\lost ufthe' work done by women, [hey dlOLlght, wok place [Jl a business 
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Fig\lrl:), \\'onwll\ Cl'ntl'nni,ti EXl:cutin' COl11mittee phnning to p"r¥i<; wOI11('n\ "kilL" 

proauCls, ,lila invcnrion; [() dcmon;[rate worm'Il's equal wolth in <.ivili1,ation J[ til(' Phibdd­

phia Ccntenni,\l Expo,i[ion of 1876. The;e conservJlive women \Vcr~ opp()~cd by fCldical ,1criv­

i,[s, who protcslcd agains[ women's legal and l'0lilical incqllalil}' dll'olighoU[ lhe !:til'. 

R"p",ducLll frolll /-i-,l!Ik J.",{,,,;, 1!{,wTm"djrmn/a/ Hi"t(JJ'lcai Nl'f,i>'fCi of lS76. 

ellvlronment they neither owned nor controlled. According to the most vociferous 

champions of women's rights, no maner how many women inventors might have 

be~n pr~sent at th~ expositiun - there were about sevtmy wonH:1l who were d~m­

unstrating their talents to the public - "the must fitting contributions to the cen­

tennial exposition would have been these protests, laws and decIsions whIch show 

[women'sl political slavery."'" If married women were not even gramed [he right 

[() comrol their own c:lrnings, :lS Cage wrote latcr, "should such ;t woman he suc­

o;ssful in ohtaining a pat~nt .. Would she he free ro do ;1" sh~ pleased with it~ Not 

at all ,. She would possess flU legal right ro t,:olltract ur ro !it,:eflse any ont' to u~e her 

JJlventlon. While Gage criticized the newly sanctioned centrality of (patented) 

inventions, she llonetheless conceded that the patent system was an Important SHe 

of inventive behavior; Gage, in other words, altered her views wlthoul glVlIlg up 

on her deS1lT to confronl the dominIon of men in rhe field of mechanical ingellLl-

11 y. 
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Fig"''' 4 CDr]j,_" giant -rl\\Tll ~ngjnc I<K<1ted in the tlliddic ofM.l(hinery Hall- hCl't SCt in 

111O[jOIl hy I',c;i(knt CPI1[ <llld Fmpnor nom l'nlro 1I [() "pcn the Philadelphia Ccllll'IlIlLal 

bp,,,irioll DO May 10, [H;,6 - Cllne [0 svmboiizc Allll:l'io's nunly lnelll'lnai capilali,'Ill. Called 

"~n ,1thlct~ ofs[ed ,111d iron:" ][> Slit·, ,[alU\, ,mei p0-'lrion c()mpelnl with the Ie" ,,",ually "I'CC­

ranilM W()Il1l'Il'S ,kilL, .md produus 011 dispLt), at thl' \\'oll\C\n\ Pavilion. Reproduced From 

rrrmk 1.c.<lir;' I!!II;/rfllcd jO/(>'!I(lllliJ/OI'i«r/ N.(,:~h/('I' or 1~7(" 



hgun: 5. !Julllle" hmori.m. 1ll1lCkr.lkt!' .. md modn.l[c WOIllCI1\ .1Cli,·i,t, Id.l TarbL'l1 

(IS57-1S!--!4) at work in 1'))"7 Slw argued lila! wOlllen'" needle and men·.1 ill.lchllle work were 

"'ILLally "iluahlc CfC.tUDm. l'crnm_,ioll and C()L1n",.,· o(,Culver l'iuure'. \kw York, ",y. 

The journalist, bll'iiness ll!Swnan, and lcCHII-et' Ida :\1. Tarbell (1857-1944), best 

known LHcr in life as :1 Illuckrackcr agains[ Standard Oil chose a differcIl[ stratcgy 

whe:n Shl' que:stion~d the rnal~ gcnc.llogy ofinve:lllions. [Figurc slln an dfo1"[ \0 

.'>UbH~rt the newly dominant paradigm, Ihe th~1l thirty-ycar-old Tarbell who still 

felt .>tr(lllg affinitircs t'(n the womrcn's mowm~nt at that time and worked OJI the 

slarT of thrc CbtllitauqlulfIlllagaztnrc lJ1 [he hills of Pennsylvania, tried to rclcvatrc tht: 

,lanlft of women's dOIlleslic invenlion, III the hope lhey would no longer bt: dis­

Illiswd a, insignificant and iIlCO!l';cqUe:Ilti,d. Inst~ad of rrying [() Ix'a! llleIl on dlt:ir 

own turf, ~he: [-cclallned the: older llle:;ll1 [Ilgs of iIlVe:rltion:" She: pl.tccd v. omen'., i 1\­

vc[](ive: c[-rcari\'il}" finnl, ill the framework of tho: se:parate:-,phere, idrcoloS;' that 

had become a ~wck <ugUnlCll[ of the middle cia" and her circle of rcduCited 

women. In her [,s,s7 amcle for Ihc CJJtlllltllitj/!{Iil. J lllagallllC thal of!-'('rcd adult ed­

Llcation to traditional WOIllen who had eOlllc to subscribe l() thL' cullural prt:lllises 

ofscpar;Hc spheres, she poillled OU[ [hat women did nor work in nuchinc-tool re­

lake! indu\tne:s." Sllo: ,Irgllo:d that he:cllIse "it \Va, [-e:a.\ol1abk [0 o:xpcC! (hal ingcllu­

it:· will he: e:xe:n __ i.,~d proponiollarci:' to opportunity," olle had to look (;'1~C\vhcre. 

T<lrbelithell rescued WOlllt'I1', pr<\lticII solutions at hOllle a, legitimate IJlI"Cntiom 

hrcc.ll[Se rlH:Y wen: efl-l-ctiw and valuable. thnrcby undcrmill1llg tilt: nrcw di,coUl-,rc 
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concerning women's supposed idleness. "An invention is an invention whether it 

be for home work or mill-work, and the kind of mental quality it requires is the 

same," she contended. Much creativity and skill were required for mothers to alter 

their daughters' dresses and then usc the same fabric for bed quilts. "It is the habit 
to speak of these women as 'handy' or 'full of ideas,·n hut she insisted that "stlCh 

women are invelHors; their work, inventions." In spite of her recapitulation of the 

older meanings of invention~ in her own reforrTlulation, T;ubell could not e~cape 

the emerging machine-bound understanding of )Jlvelltions because, like Cage, she 

felt compelled to argue that women could indeed be ~ucctssful in devi~ing things 

mechanical. 

At the end of the decade, Charlottc Smith (1843-1917) followed 1Il Cage's f(lOt­

steps and took up the cause of women lIlventors by clHenng the hallowed halls of 

the newly constructed temple ofinvention~, the L.S. Patent Office ill the nation's 

capital. She championed working-clas~ women rather than Tarbell's middle-class 
women who worked at home. Smith, preslL1ent of the \\foman's National Indus­

trial League of Amcrica, dirccdy challenged the Patelll Office in a blitz campaign 

on the lKcasion of it~ hundredth anniversary in 1890. Unwittingly, her challenge 

only reinforced the notion that genuine inventive activity wa~ to he found in the 

patent bminess, lending it a kind of authority that Tarbell had denied and Cage 

had questioned. A flamboyant campaigner for working women and a shrewd con­

gressIOnallobbpst, Smith defended women inventors because she recogIlIled that 

IIlvemiom eould be a sIgnificant SOLUce of lllcome for women. She published "lhl' 
W'lImtlll hl1'l'iItot, a magaLine designed [() coincide with the (:elltennial celebratiolJ 

for die P;HClJt Onice. (Figure 61ln preparation for the ,l;llllivcrsary and her own 

campaign, she firq Illanaged to persuade the Patent Onice in Wa~hmgton to COIn­

pile a list of all women lIlventors since 1790. '. But ,1S historian Autumn Stanley ha~ 

documented in her study of rcma!c patentees, when the Patent Office's wcll­

illletlLioned elerks compiled a li'it f()f SmIth in 1892 they glossed over women's llle­

,-hallical i liven tioll." - a fu nher Ind ication ()f the growing import<lllce ;ltll·ibuted to 

machinery and women\ exclw,ioll from its dO]11;un. B)" recx'lmining the p;\lellt; 

issued for 1X70, when the Gillc~pie-spomored women inventors (·xhibited in the 

Woman's Pavilion at the PhiladelphIa fall", Stanlcy found that the compilers had 
om iued Olle woman's Im"ClllioIl filr every f(lLlr lhey recorded: she also concluded 

lhn dle_,e ()lIli~~i01h 011 the list generated fi)r Ch;ulO[1C Smi[h were nOL randoIll. 

Machines n:pn.::,elHed [he largest single category of [he omitted invelHioI1S, com­

pared with cllegorie~ like agriculture, ehemi\[ry, furnishing,. health/medicine, 

heating, cooling, dtlJlle'tic labor-~aving deviee\, and clothing. Morc()vn. \tanley 

fOlInd that the mechanical del'ice~ the patent clerk... omitted frOin the li.\t wne 

''striklIlgll' l1ondol11estic or what J11Jght be called nolltuditionai inn'nrions r(n 

women. Thus, de~pIte Smith' ~ feJ11IIlist intervention and the help of cooperative 
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derks, the late nl!leteenth-centlllY Patent Office's list of women inventors pro­

vided a fasclllating example of how new mentalities obscured the vIsion of federal 

employees in Wash111gton DC, who appeared unable or unwilling to even see rhe 

tangible results of women's" mecha1l1cal genius." \uch a suppression rdlected ,1 

paradigmatic shift in American perceptions of the nanJre of i nvenrivenes\ a~ ma­

chine-hound and masculine. 

In her challengt· to the ma~culine and middle-class taxonomy of inwmions, 

Charlotte Smith did not hmit her efforts to the national preoo:.:cupation of W\lnt­

ing patents. In her call for action, Smith \\o-Cllt even further in reclaiming inven­

tions for women by demanding that the ~edcral Government protect women 
invenlOrs and prosecute "those who Illfnnge or fraudulently obtalll theu· Jll\-cn­

tion~." She argued that the Patem Office should establish a special office for 

women which would di,play their inventions and label them properly. She also 

called for solidarity among women inventor,,: "We have the genim, but It reql1ire~ 

developmem and encouragement, hence let us ... encouragle! one another.'''' 

Oti~ T. Mason ([H38- [908), the Smith~oniall In.'>tirurion 's anthropologi'il, cura­

tor, and dassifier, an~wered Smith\ bold c.:hallenge to the nl,tle Institutiollaliz;nion 

of patent.,>. A~ chief curator of the Smit1uonian'~ Department of Ethnology, Ma­

son was pnncipally responsible for popularizing the evolutionary scheme of hu­
man deve!opmem and the SCientific racism that went ,dong with it at the American 

International Fairs III the nlllereenth century. He first visualized hl~ view of 

women's industrial rok III the grand scheme of evolution in hiS cthnograf)hic dis­

pia}' \t;Hling with the IH,:).'! Chicago rair exhibit "\\loman's Work in Savagery"' he 

installed for the Woman \, Pavilion ar rhe requesr of women activists. Mason, a dis­

ciple of I.ewis ,\Iorgan and influello:.:ed by Cennan thi nkcr" had ;1 \TSteJ interest ill 

placing Inventions in an evolutionary rank-order. He also reg,uded the frequency 

and innovativc quality of human invention; a~ an inventory of ;ocial progrc~~ 

whio:.:ll ,erH:d, therefore, as an es,emial key that might be able to unlock the mys­

tery of difFerential ("volutionary paths on the b,ISis of (1"O'i,>-culrural comparisons. 

Filling ill the broad outlines Morgan had provided, h~· fi.·lt;t special illtellectualur­

gency lO examine the role of female neati\"ity. Ma~()n explicated hi~ overall theo­

ries in hiS wnungs Oil women·s 11l\'Cntiveness, and he popularized and \·isuali/.nl 

them through his de~ign of the C[hnographie di~play~ at \\lorld\ Fair~ - ~omc ,1[ 

the re'p](."~1 of wO!llen\ champions. He :llso endowed them with funher public 
>Inure III hi~ Cell(cIlIll;d addrcss;lt the Pacem Office. In his speech on the oeC<l~lon 

of the h\llldrc.:dth anniversary of the PalelH Office in IS90, .lIdason al·gued f()j" a 

Illuo:.:h longer genealogy of i Il\ em ions than the advocarc, of llldusuial capitalism, 

who had gathered to "glorif;. the nineteenth o:.:l·lllury." BOlh men and IVomen, he 

elllpha~i/.ed, had alwaY' functioned as il1vc1ll()r~. He pmnl:1 rhetorical 'lllcsrioll: 

who '·quarried the clay, manipulated it, comlruned ;lIld decorated the ware, 
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burned it in a rude furnace and \',:ore it out in a hundred usc,?" To an audience of 

malJuf;\Cturcrs, po1iticiam, government official;, and engineering educator, who 

had ,lO)cmbled for the Patent Office centennial occasion hc argued: "Over and 

over again, those who have preceded me on this plat/()fm have pointed to James 

\'('au as the true deliverer of mankind. hu he it from me w take one leaf from his 

laurel crown; but the invenwr of the alphabet, of rhe decimal sl'~teln of not;l(ion, 

or repl'eselHative government, of the golden rule in m(nality, were greater than 

he." 'vUhik Smith lobhied to protect women IIwentors, Mason pondered the 

meaning of women \ real patent: "The best woman to cook or sew or carry loads 

got the best hmband. That wa, her patent. ,,,, 

In the halls of the Patent Off-lce, Otis Ma~on continued on the path chartcd by 

LeWIS jyforgan, but he also kept a safe distance from Smirh 's working-class women 

111\'C1][Ors. He prom01ed [he C\olutionary and comp;tLllin: appro;lCh; at the; 

SO\lthern Expositions in AtLlIlta and N;lshville a few ye;\I-~ later, he mounted 

life-sl/.e rephcas o[Native Arnencan, African, and Polynesian women performing 

productive work, as he labeled it. He showed women of other cultures weaving 

ha~ket, and netting, and he held them accountable tOr humankind's inventions 

because '"\Vomen, among all the pnmi tive peoples, were the origin.ltOl>, of most of 

the llldustrial arts.'" i\hson read in his objects ~ tooL" aniLlctS, and skeletons­

"the stones of their owners many ceIlturies ago" ;l!ld concluded that mOH of the 

aniElCts he examined had been inve;nted and used by women. I-Ie Mgued his case 

in \t"iomflil's 5;j,iliY In [lnmitflle CII/tllre (lS94). In excerpted and populanzed f(Jrm 

It a),o appeared as '"'V(T oman as an Inventor and Manufacturer" III f'opultlr Srience 

/'v[llgazTl/c, a jO\lrnal that served as an importaIH forum for debates on the social 

and political consequences ofgendn difkrences. Mason used Lewis Morgan's no­

tion that the rate of inventions is an index for human progre~\ to s\lgge~t that 

woman, as f()od-bri nge;r, repre~ented "the earliest lllventor" and that her "ingenu­

ity ha, been ,tn important dement of progress" since the early stages of human evo­

lution." LIke Morgan, ;Vlason considered food preparalion, weaving, an, and 

language to be imponant discoveries and lllventions. 

,\1asoll dl'voted much time and ~ttention to highlighting women's eCOlJOll1il, 

llldusmal, and lmentive act ivitie~ in hi, all-embracmg theory, for which he would 

be gratefully quore;J by fi:milli,b, but he viewed women's skills as atavistically be­

longIng to an earlier era. By equating \vorking-dass women with women of 

"dusk;':' <t!ld "savage" cultures, ivlason racialized working women.'" The compari­

son went beyond the analogy; he considered working women a'i actual remnant, 

of an archaic, less CIvilized age of [he past. To Mason, in other word~, wage­

earning women lJl Amenca's urban neighborhoods n;,\e;mhled;1 primitive tribe in 

the nmlst of cIvil iI-cd middle-class America. In the end, he dj,mi,sed women like 

Charlotte Smith and her working-class proteges as well as female inventors as irrcl-
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ev:tnr ,mJ inconsequenti:tl in the larger scheme of human evolution. The cross­

cultural representations ,\[ the birs reinforced the notion that mlddlc-clas~ 

wOlllen\ lei~ure lillle in Americ:tn society signifled progress. !\hchine-bound 

technology remained thus ~afdy in.,crilx·J a~ Illale :tnd \Vesterll. 

In the years leading to the Ill93 Columbian Expo~ition, prominent women in­

cluding Susan B. Anthony had done evcr;,'thlllg in their power to question the 

cour~e of eiviJi:t<uioll as an exclu,ively male endeavor which I\b~on and other Vic­

tonan anthropologists were promoting. Early 011, they pres,ed the fair organizer, 

[() phce placards inf{HIning Lm-goers what proportion of each exhibit was pro­

duced b;,' woman's labor. urging women to submit speCial ~'xhiblts duoughout the 

fli 1', and trying to make _"IHe rhese Sllbmissions reccivcd cqual treatment in the se­

lection process. TheIr desire to sho\', th;!t women lVere an integral part ofciviliza­

tion met with complete resi~tance. A, a 1,\,1 re~on, lhe;: ,ettled for a ~eparate and 

segregated building, "" I 'he Woman's Pavihon," de,igned by the' young MIT archI­

tecture grad llate Sophia C;. Hayden under the :tusplces of the ofj-lcwlly sanctioned 

I.ady Board of Manager~ headed by Chicagoan socialile and icmini'it Bertha 

Honor~ Palmer (1849-1918). Choosing fro[ll among 3000 pat~nt~ \uhmitted by 

women and available on file at the Patent OHlce, the Lady :'vfanagef' arranged the 

display of what they considered truly meflll inv~lltiom in an Invention Room 
where C )livia I' lyllt demonstrated her health corset, J osq)h inc Cochrane her d ish­

washer, and Martha Coston her lllght Signalling "y~tem adopted by the :'\Jav)".' 

[Figure 71 Reflecting women's small space of negotiation, Hayden's p,lVilioll was 

the sillalle'l of:dl and precariollsly located between the officwl White City and li­

c~ntiolls :v1id" ... ·ay Plai,ance, betwr.:en whilc manlinc'is and the cbrk effemInate 

r:tCes, between [he manly Court ofHol1or - lelebrating the ,~ven virtues of civili­

zation through !v1anuj-~lctures, Mines, Agriculture, Art, Admini,nalion, Machin­

ery, and Electricity - and thc effeminate uncivilized, barbarom dark race" Even i( 

the Lady ,\I:tnagers que~tioned the linkage betwL"en manliness and CIvilization, 

they did not dare to upset the racial hier;lfchy in the C :olumbian "exhibition of the 

progress of Clvilization III the New \:{!orld," They mad~ comJllon cause with the 

racial taxonomy through their sponsorship o(Mason's ~thnic di~play and their 1-(.'­

(ll.ql to an,m'er calls from leading African Americans including journali~t Ida B. 

\Vells alld Frederick Douglass fi)J' inclusion." In the end, the machinery of the 

brave new world wa, not only safely imcribed as male, mIddle class, and Wc~tern, 

but white· a~ well. 

Following thl' decade~ of the Columbian Exposirion, thL" modern art move­

ment exploded but ultimately reinforced Ihe male, white notions of machmes III 

their celebration of the machine aesthetics. Their evoc<lrion of the machllle III 

word and Image' turned into a powerful pillar [(Jr the Illodern underswnding of 

technology. III the early teens, the machine hecame a bUJ"I;word of'modernism 
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l'ig11n; 7 Pa[ent drawing ofjo;cphint C CochraIH:., dl.,h wa"her exh,hited lJl the \X/om,)ll \ 

Building invtmion Room and usnl in mm[ larg~ re.qaur,lnt, "I the Chicago \\'orld'; F,1ir of 

IH~n 

wIth expJ icit malt iconography. American anis!s - among who!l1 the Pr~cisionlH~, 

hlTuri~ts, and Dadaists most graphically - explored machin~s as ndt ll1odel~, 

metaphors, and microcosms of modem life. Latt Vicwrian writ(T~ and;\ new gen­

eration of modernists mobilized older transeendcIHalisl writtrs lik(; Carlylt for a 



new understanding of machines that was unders[()od to Ix at once material and 

metaphorical. This linkage had not been expressed so dearly up to this point. The 

metaphorical and visual allure ofmachllles continued to be lInmenscly appealing, 
preClsely because of thClr concreteness and materiality .. ["0 the modern world, lht:y 

:1lso turned into fcti~hized object~ of t<:chnology. As the world's £lir~ had done, 

they became the materiali/.ed gauges of Western identity, superiority, and hege­

mony. As ~uch, machines functioned a~ measming device~ by whICh Western cul­

nlre~ gauged themselves with increaslllg conf:ldence and assessed other cultures 

with incrcasmg condescension. 'I'he selection, labelling, and designation of objects 

as technologIcal proved essential for a new understalldlllg of what comritllted 

n:chnology, and what did not. Language, quilts, or corset>, all important objects of 

wonlen's inventive activity throughout the nineteenth century, were increasingly 

filtered out of contemporary minds as signif:lc<\llt inventions or as markers of true 

(("ehnology. ender the auspices of a generatIon of cultural anthropologists, the 

American Smithsonian Ins{i[lltion had prm'ed !o be instrU111ellla) in helping to 

layout the o:hibIt~ in a cla~,ific:nion of the lJilll;teenth-century world that could 

\till indude women and non-Western people·, but after the fir>! World \Var this 

would becollle lcs~ viable. 

VEBLEN AMALGAMATING, ENGINEERS, MACHINES, AND 

TECHNOLOGY 

The event, of the first \Vorld \X'ar and the modnn arts di . .,course mobili/ed the 

on(e di~crete and dispersed di,cours('s of the meful arts, appl ied ,ClCIlce~, technol­

ogy, IIlventive geIlIus, and machines into the more unificd one we now call tech­

Ilology. By the 1')20.'> technology was conceived as a sclf~c()ntained, ",elf~generati\"e, 

and mKhine-bound objc;ct devoid ofhuJ1l;ln agency, and enginc;ers call1(' to playa 

prominent role in it; they were thought to den'>e and supen'l~e it. This remarkable 

and dramatic twentieth-century reVIsion of technology had little to do \\"ith 

Bigelow's usage or even with engineers' employrnelll of the term. A~ laIC :l'i t932. 

the public intelleuual, political \lienri,t, ;lnd hislOri.ln Charle.\ Beard (I874"I94H) 

lO\lld \[ill believe that the term tedmology "j\ frl;cly employed in current writing, 

[but! its rne;lIling as KUlality and potentiality has never been explored and de­

tined."" Once the term h;\d moved into Fklrd's Progre,.,>iV(" intcllectu,11 circie~ 

through di~cus~iom about tht: notion of tecililologicaluJlcmployment, it migratcd 

out in the Llle 19}OS 10 become rather ciicil~d. A, a keyword ill a new cultmal 

grammar, it flf\t appears III thl; work of the institutional ecoI1ollli~t Thor,tein B. 

Vehlen (18\7"1929), BecHl~e of his ,tatus a, major public imellectual at the tul"l] of 

the CeIltllr;" we can trace the transformation from the Victorian to the lllodcrmst 
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cultural grammar through his work. \X!hile for Cage, Morgan, Tarbell, and Ma~(ln 

it had once been pm~iblc: to conceive of women a~ active agents, invcntor~, and 

workers in the devdopmcnt of human cvolution, Veblcn fmthcr privileged male 

englllcers, and excised womcn and workers - a rhetorical srrategy later canonizcd 

by 'J he Fm)'Ciopedia Britrtrllliw ~·lcxicographers. It is through his work du[ wc can 

carefnlly trace the migratioll of the term and wilness its paradigmatic and semantic 

shdi, which makes his o~vre worrh a eaRful reading. Veblen not only helped to re­

vive the lum techno!ogy, hut also mergcd the thrcc divcrgcnt" nincteenth-ceIllury 

rhetorical po~jtions lIlto one male machine metaphors, engineering profe~~iollal­

ism, and cultmal anthropolog:'. 

Tramed as an ec()nomi~t and anthropologist, Veblen wa~ acclaimed by many 

disClplim>s as their paragon. \X!hen in 193il nJe Nrw Rrpubiic asked leading intd­

lcnuals 10 name dK books tha[ had shaped their minds, the margin;11 acadcmic 

Veblen wa~ first" on thc li~t. During the late 1910S and 1920~, "everyone ofintcIlec­

tual pITtcmions read his v,'orks," as the cons~rvative cultural critic H.L. Mcnck~n 

rcmarlH:d. "There wcre Vebkni,ts, Veblen clubs, Vebkn remcdic~ for alJ thc:: sor­

rows of the world. '" Roosc::velt\ IlHellectual ~pokcsmen (e.g. Rc::xford Tugwell and 
FeliX J.'rankfurtcr), Veblen's collcagues at [hc ~ew School (e.g. Charles Beard and 

W csley Mitchell), leading lefl-wing puhlicists (e.g. Stuart Chase and Max I.crnu-j, 

social ~cienti~ts (e.g. Rohcrt I.ynd and William Ogburn), and ;H.lV()Cate~ of Tech­

nou;)!;:' all considered hi, work brilliant and ~e:;minaL Ve:;blen cro~~e:;d mallY di~cl­

plmar}' boundaries, profoundly shaping the:; public discourse through hi, own 

work and his disciples in the:; period between the world wars." By the 1940s, female 

bbrics and the useful ans werc no longer viable in thc cullural grammar of the 

U.S. 

Thorstcl1l Veblt:n ""as above all a wordsmith, a master crafter of th~ English 

language:;, and an inventor of word~, in ,hon, a coiner ofkc::ywords for which he be­

came hllllOW,. Alway~ witty, ironic, and biting, he focuscd on the changing mcan­

lIlgs of words and would analyze them, turnl1lg commonplace [erms upside down. 

In a memorable charaner sketch, thc writer John Dos Passos described Vchl~n as 

"a man without smalll'alk ... [whose] .. Llnguagc was a mixture of old mClhanic::.' 

ter1ll~, ,cientifie !atinity, ,lang, and Rogct', thestltmtJ." ,-' To many, hi, style seemed 

difficult, opaque or odd. But it could bc ea~ily argucd that Veblen's style comti­

tuted his idcas: a [Urn of phrasc, a stnng of metaphors, or a 'ialicnr expression of­

fered new POlntS of VIew. Hc would continually change course:; alld switch 

discourse to outmaneuver hI.'; opponents. In his halld~, words lllrn~d into power­

ful weapons that ilhpired generatiolls of intellectuals." 

In his most infl\lent ial hooks. The Thl'ory o/tht Leimre Cirl$.( (1899) and Thr bl­

<~lI1tf}"j' mid/he Price "'J'stnJJ (J920), Vc::blen mobilizcd different nineteenth-century 

diSC()\lr~cs for technology, with a particularly gendercd twist. In The Them)' o.fthe 
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f-eiSlltl' Cla)'s (1899), Veblen showed how the varioll'; cultural forms and IIls[icu­

riOllS of the lcisLln: class fUIlC[10ncd ecollomically, and ostensibly had mcrcl y a dcc­

or;nivc' v;liuc - ;15 tOxhihitt;d in the pO~~t;.,si()n ordog" tht; wearing of (OP,NS, Of rhe 

mounting ofinlcrilariollJi t;xposition~. In one ()f)ll~ m()r~ Ill(.:lllorabk pas,agc~, hoc 

argued, 1Il effeu ignoring tht: arguments ofTarbdl and other women reformers, 

that \VOIllCIl of rhe leisure <.:lass had primanly a d~c()ratjvc role, deriving et.:onOIllH.. 

value onl)' by virtue of the men with \,,:holll they were a"o(.:ialCd. To tht: mt:n o[ 

the leisure class, womcn\ uscle~slless or idkncs5 served as a token of men'> lei­

sure-class status. Woman "is man's chattel...she is useless and cxpcnSl\"C, and is 

comequelllly valuable as evidence of peCLllllary strength," lor the man who '\up­

ported Ihn] in idlene'~'"'' Veblen (lPP(lwd the notion that market rdalions deter­

mined value, became he believed that lb true standard ought to be ~et by whal is 

produced through socially useful labor; giving the economists' undcr~taJlding an 

irol11c tWist, he showed how uselessness and idleness could turn into valuable and 

usejidaS',els. hH thi~ twist, he became fiullOU'i, of course. Neverthele'is, he only re­

inforced that l111ddle-c1ass women were merely decorative because in the truest 

economic sense they failed to produce any gooch. Theoretically, his definition did 

not consider engineers or managers as producers, but when confronted with a sim­

ilar theoretical dilemma III the case of englIleers, Veblen expanded the classical 

economi'iL'i' defInition of utility ro include engllleers under its label." In his second 

book, lire i:"lIgirll'en and the i'ria ,~)IJ'tem (1920), Veblen classified engineers as 

valllabk by designating them as producers. Having gone this far, he was chal­

lenged by the queHion: if t;ngineer~ wert; produeer~, ""hat indeed did they pro­

duce? Veblen argued that ellgineer~ were the actual produc~rs of tt:chnical 

knowledge, or a th1l1g he now called technology. 

Veblen's strategy of portraY1l1g engineers as the sok bearers of technology is 

rather ~urprising. In his ~arlicr work, he not only rescr~ed a role for skilled workers 

but - more importantly in this stage of his intellt;ctu,d dt:velopl1ll'lH - during the 

fim World \Var he wholeheartedly endorsed the goals of tht; Industrial '\(!orkers of 

the World (I.W.\X'.), who .,>ought to claim technical knowledge for workcr~.·< In­

spired in part by Veblen's book, the I. W. W. leadership devcloped a theoretical po­

sition ill Novembt;r and December 1919 with regard to the LIse and ownershIp of 

"the joint w)(:k ofknowb.!ge of past ~xperieJlce," ;lIH.! launched tht; idea of com­

piling a ,ystematic "Industri;ll Encyclopedia" for worker::,. The l.W.\V. called for 

all workers to join the effort 111 order to m;tk~ a ~Illooth ;l1ld orderly tran~ition from 

capitali,m to ~oClali'1ll. The encyclopedia "would ,erve a~ a practical guide to the 

worker, in fitting themselves to take oyer and rUIl their indu\try."·· Its inniators 

expected that the "joint stock of knowledge" would empower skilled and umkilled 

workers technically and would also prepare workers properly for the imminent 

takeover of the industrial systell1111 the event of a revolution. For his part, Veblen 
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al~o had illtimat~ tie~ with the Wobblie~ and sympathy with the plight of women. 

Ne\"erth~kss, Jll the course of defending engineering knowledge, he began [() ob­
~cure the conuo) of skilled workers and [Q omit the women's tradition ofPhiladcl­

phia's Emma Alli,on, the female textile worker, of l.owell, or women', patent 

activiries of Sill ith' s ~i'm~rs. 

AS;l word, ft:dm(}I()?J'wa~ the key to V~blcn'~ argument pre~ented in a series of 

arlJ(.:k, for TfJ(' Dia/in 1919 when the air was filled with talk ofreyolution. He COil­

sidered American engineers the only suitable candidat~s for l~ading a peaceful re\'­

olution that could unseat the vested IIlt~rests of business monopolies and national 

unIOns because ~ngineers bdonged to a small, disinterested, and apolitical com­

munity: th~ir only true llltereSt was in the advancement of neutral technical 

knowledge and the working of rhe syw~m, which he con~trucd as a machine, As a 

(;eneral StatT of the industnal system, they could therefore beM serve as the impar­

tial, di~passionate caretakers of industry. 

W'ith hiS definltion of technology, he forged a bndge bet,,"een the nine­

teenth-centuIY discourse of the mdusuial arts and the twentieth-centul'Y talk or 

technology. "'J'echnology- the state of the industrial arts - whi,-h tah-s in effect in 

[his mcchan ical industry," he wrote, "is In an eminent ~ellse a joint ,tock of know 1-
edge and expenence held in common by the civilized peoples."'" Here, Veblen re­

ferred to the old nineteemh-centul), meamng of technology as an ilwentory of 
indmtrial crafts that could be studied, but he also broached the idea that technol­

ogy rc·presented a disembodied oojeer, devoid of any human agency. He now de­

fined technology as an aggregate of knowledge and experience thai could be held 

jOll1tly, without exclusive rights to it~ ownership. In his formulation, technology 

wa~ also an index [0 lhe level of civilization, as the anthropologists Morgan and 

MJ\on had arg\led."" Finally, Veblen pointed to mechanicalllldustry as the locus 

of the "joint stock of knowledge and experience." 

The designation of technology as an object resulted to a large extent from hi~ 

frequelH IllYoca[ion or the machine as a metaphor - an inl<lge he exploited to the 

fullest, no doubt sensing the Dadaist vibrations abo in the ail' at the time. Veblen, 

a historici~t by training, often explained social phenomena III their institutional 

setting'. Still, he made his unwitting contribution to the new economic and mod­

ernist language of machine efficiency that was devoid of social COIl(ext. He spoke 

not only literally about mechanical engineering, but also metaphorically about the 

machine, 10 eyoke both the indu..,trial system and ,0CidY at large. In his metaphor­

ICal language, he repre\emed lhe industrial system as a ~elf-gencrative and sclf­

contained rn,l(hine, where human beings were no longer needed. "The mdustnal 

sptem," he wrote, di~ notably different from anything that has gone beftHe. It is 

eminently a system, self· balanced and comprehenSIve; and ir is a system of inter­

locking mechanical proces~cs, rather than of skillful manipulation. It is mechani-
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cal, rather lhan manual."" Independent as the machine might seem to be, Veblen 

argued that production engineers would be needed at the helm and were the only 

one, who could be entrusred with irs supervision. 

The Ilotioll of te:chllology and the figure of the engmeer entered Veblen's work 

as an afterthought. It ]leverthdes~ prowd to he a crucial one. His meraphoncal 

language enhanced a modernist mode but also suppressed imponanr experiences 

that did not flt the analog)',\Xlhile he acknowledged the place of workers' skills, he 

saw engllleers as the chief bearers of techillcal knowledge:. In the American lan­

guage, Veblen ",'as the first to usc the term "technology" ~o fi'cquently and lavishly. 

He explicitly linked it with mgifll'oJ"and product/liily. Throughout his life, hc had 

becn conct["ned principally with monopoly capnalism and in particular with the 

"corporation /lIMIlCltr" as the: !;mbodimenr of the non-producIng classes, but hIS 

main narrative strategy was to exploit l'nglJ1eer~ as a counterpoint to the corpora­

tion fin;11lcier. '1 () make tllL" argument stick. however, he needed to extend the 

econoll1ists' ddlnitioJ] ohvhat cOllsriruled productive labor, and also had to make 

SUfe that engineer~ would be producers of a p·[()duct. Earlier, he had nOl lIsed the 

word "technology," but the term wa~ now liberally ,prinklcd rhrollgllOut the pages 

of fIJe J;'lIginetn tllld Ihe Price ,S:rstcm, along with a hoq of Illachi nc Il1ctaphon." A, 

the bearer, of "the jOJlH stock of knowledge of past experiem.e," he in~i,ted in thi,,, 

1920 wriling, engineers were producers ofincoJl1e. In Veblen', vocabulary, le:ch­

nolo!:'y had becollle a product, and englIleers were the producer, of that product. 

But V!;blen had bcen listening to a minority position in the engineering pror(:s­

,ion. Ironically, diH(;r!;l1t e:ngineering COllllllUnl[1eS - ranglllg from academic engi­

neers, industrial researchers, and ,cience-policy lllakers - still pre/erred the term 

tlpplied J'CIencf over I(xhll%gy." This would soon change 

'fECHN01.0GY-AS-KEYWORD ON DISPLAY 

Ten years after Veblen had argued that a government ,hould he formed by techni­

cally COmp!;u.'lll leaders. hIS work sparked tbe ,hurt-lived ·I·cchnocrac.:y Ill()vemen t. 

The dlscu,si(Jll proved to be a watershed in the political alignment in the modcrn 

di,col1[,e on technology. About 1950, "lechnology" became a bUZ7word incorpo­

rating anthropological notion:. of civiliL:uion, engineering profe~SJ(malism, and 

lllalhin!; llletaphor.". It aL"o beeam!; heavily invested wah idcologlCal weight when 

the Technocral:Y movement capture:d the ongoing debate over [he idea of techno­

logical unemployment III the thirtie~.'· T!;chllocracy helped popularize the notion 

of t(;chnological unemployment, giving currency to the view [har there was a prob­

lem with the current relationship between Jm:chani7;ui(ln and work. as historian 

Amy Bix argul's. Supported by ,ocial ,cil,ntist, including \Xfilham Ogburn, Stuart 
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Chase, Jnd Elizabeth Raker, mainstream labor lcader~ like William Green of the 

Amerit.:<ln Federation of Labor and John L 1 ,ewis of the United Mine \\?orkers be­

gan to ~o\lnd the alarm over what they called "technological unemployment": the 

displacement of bbor by mechanlI.ation as a fundamental feamre of industrial 

capitalism, Carefully avoiding any Luddi[e associations, labor leaders worried 

about mechanization's "human <;crap-heap." They neither insiMed on halting 

lTlechani/.a[ion nor on suspending ,ciellcc re~earch, but ~uggc'ted that the burden 

,hould bc cnried evenly hy' the labor, business, and science communitie\, \X1hilc 

several labor leaders and social scientist<; orfered remedial measures like rhe reduc­

[ion of hours and aid for di\placed workers [() soften the hlow, man)" proP()rlCIH~ 

of [he Technocr,ICY movement criticized or oppo~ed ind\lslrial t.:apitalism ;dro­

gerher. The Tcchnocr;lCY movement otTered a Veblenesque ~()llltioll to the pcr­

ceived prohlem: the restructuring of the price ~ystell1 alld the goverl1llleilt by 

engmeers ;lnd scientists. Ac,-ording to It~ powcrful opponents, howt\"Cr, the clallll 

of the Technocracy 1110\Tlllent to engineering knowledge was a damagltlg and 
onr.:fOUS one that demanded forceful rhetorical :lIlswer.>," 

The established cngllleering community disavowed the Technocracy move­

melll \\,![h exceptional ferocity despire the many person:)1 and intcllecm;ll linb 

bcrween [he Technocracy movement and engineering - especially the newn, cor­

porate, and bboratory-orienred branche, like decuic,d engineering during the 

i)epre"ion. Bu,iness leaders, re~earch ~cie!ltists, and ,Kademic enginen, includ­

ing Karl Compton, Robert Millikan, Mid"Jad Pupin, Charles Kettering, hank 

Jewett, and Arthur Little quickly closed ranks on the i~sue, The corporations ag­

gre\\ivd~: ,pomored the Wll ChIcago and 1939 New York World'~ hirs as pan of 

an daborate public rela[ions campaign lO divert ;mt'mioll ;lway from the di~C\I~­

SlOn about the isme of [echnological \lllemplo~'ment and the unemploymeIlt 

among engineers. -I-he !93} and 1939 di,pLlYs ~hifted the focus from the early intn­

e,t Oil producns and their products (() the wonders ofconsllIllption instead," Like­

wise, establishment engineers and sciellti<;[s balked at the suggestion th,a they 

should be blamed for the human misery. In thi~ controver~r, the rhetorical lise of 

the term "technology" proved to be e~sential. I t had been of/-cmive enough to ~ug­

ge~t that scicntists and enginens were respomible for the human misel'}' of the De­

prcssion, bur the mere suggestion that 'I echnocr;l(y's leadership hid claim to the 

mamle ofenginecl'lng knowledge to advance irs radKal agenda W,IS CVCIl illore UIl­

sCltling, Busine<;s leaders, establi~hment scienlists, and ellglIlecrs swiftly nJobilized 

by denYlllg [he chaI'ge~, ridiculing the mmelllCnt, and in~i~ting th,lt ~cielltific "d­

vance, economic SlICCl','i, ,1Ild the progre<;, of civi\ilatioll were indisputably linked. 

The mohilization of I'he nO\lOIl of technology agaill~t Technocracy served a 

rherorical purpose, Responding to the claims of the TechJlocr,KY movement, 

physici<;t, President of]\lIT, al]d public ,pokc,man for the ~ciencc and engineer-
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ing community Karl T. Compton (1887-1954) wrote in Technology's AIlJwer to 
lerlmocracy that neither the movem(:nt, nor its analysis of an economic crisis, nor 

its concern for workers displaced by labor-saving machinery amount(:d to any­
thing new.'" A~ the rank-and-fil(: members of the profe,sion exp(:[]enced a d(:dine 

of wage'i by a third as well as bouts of unemployment, the engineering establish­

ment reacted with ferocity to the association of their profession with technological 

unemploym(:!lt and to the 'misuse' of engineering credentials by many of Tech­

nocracy's proponents, whom they labelled "pseudo-engineers" and "quacks." In 

1933, Anhur Sheridan, a former president of the New York State Society ofrrofe,­

,ional Engineen, blamed political sCIentists for trylIlg "to place Technocracy upon 

the doorstep of (:ngineering" and "seeking to discredit englIleenng as a social fac­

tor in civilization through condemnation of Technocracy.'''' Anhur D. Little 

(1863-1935), the industrial ch(:mist, spokesman of engineering professionalism, 

and founder of the oldest and best-establi,hed firm in re,earch Jnd d(:\,elopment 

contracting, contested even more sharply the claims of the Technocracy move­

ment and the usc of the word l"edmocyacy. "In happy contrast to the gloomy futili­

tie, of Technocracy ,tand the solid achievemems of that very differeIH thing, 

technology. In a little more than 100 years technology has increased, Immeasur­

ably, the wealth of the world ... Technocracy \., destructive; technology is creative. 

Let liS not confuse them. ,,,, He thus linked Technocracy to rhe pes.,>imisrll of the 

Depres~ion, and tC"chnology with progress. 
The public answers of Compton, Sheridan, and Little disavowed the revolu­

tionary role Veblen had suggested for engineers, denied any links between engI­

neer, and unemployment issues, and above alJ reclaimed technoloh'Y for 

enginening expert>. A, Veblen had ironically all[iclpated, Compton and Little 

resolutely aligned technology with a conservative ag(:IH.la, cleansing j( of any 

anti-capitalist contaminations and pro-labor associatiom, and casting engineers 

and scientists as producers of \vcalth. If, as Bix has argued, in the short run, the 

Technocracy movement popularized the discussion over lechnological unemploy­

ment, in the long run, it harmed the Cbe of tho~e willing to argue that technologi­

cal unemployment posed a serious problem. Engint"ns like Sheridan, Little, alld 

others did much 1"0 define and prmect the boundaries of engineering. Claim ing ,e­

mantic ownership of the term served this eff(Ht.'" The discourse on technological 

unemploYJl1t"llt and the fate of rh(: Technocracy movement proved 1"0 be crucial 

factor, Jl1 dct(:rll1ining who could claim the true parentage of technology. The 

qu(:stiol1 of who oWlled technology, or who could claIm its progeny, fundamen­

tally redirt"cted the discussion. 

In the 19.1O\, social scientist~ like [he UnIversity of Chicago's \X'illiam F. 

Ogburn reworked Vt"blcn's oeuvre and rhe anthropological tradition of Morgan, 

granting SCIentists and enginen, an active role as agents ofhismry over and against 
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politicians and statesmen, They elaborated on Mason" genealogy of Invention 

even flnther in merging the two discourse~ of academic engineering and cultural 
anthropology, In Abbott Payton Usher's word~, scientists, engineer~, and inven­

tors were twentinh-centlllY incarnations of Carlyle's heroe~: small, anonymous, 
hut essential."" These early soclOlogists of invention reje([ed biologIcal racism and 

firmly agreed with cultural anthropologists like ham Boas and Alfred Kroeher 

that inventions could occur ~irnultane()llsly In different cultural ,etting~ and were 

sddom creation~ of an inventive gelllllS. Bur in their cross-cultural C()Jllpan~ons 

between pnmitive and civilized cultures, they also reiterated that lllVentiolls - un­

derstood as mechanical and p,uemed - explained the diffe:rence,'" When EKed 

with an explanatory gap between lhe premise that all cultures shared the salTle hu­

man namre and the notion that in a short period of tilTle the \X'estern world had 

generated mally patented l1lvention~, theorists of invention including Ogburn, 
Usher, S. Colllm Gi11i(ll1, and the popu1ari~,er Waldemar Kaemffert - the ~cience 

editor of Sriem{fic AmeriCtln, I'opllllll" Selrner l'v[onthly, and The New York Times­

allotted a cruCIal place to Il1ventors with extra intelligence: the great men in hi~­

tory. More explICitly dun Veblen, these sociologists lLlrned engineers Into male 

heroes using images from popular finion. Like Mason, they recoiled from taking 

their monog(Onetic theory to its logical conclusion. They induded neither other 

(;ulmn:s nor women in their theory to explain the difference between \Xi e~tern and 

other culture" hut fixed ,cienti,ts and engineers as male ;lgCllt, of hi~tory, who 

produced wllat they now called technology. 

The rise of the :--Jational Research Council (NRC) and the Departments of 

Commerce aftcr the first \X/orld War Sllrpassed the Smithsollian in classifying and 

Il1 laYll1g claims to the objects of the twentieth century. Up to the first \Xiorld War 

the SmithsonIan had been instrumental in fostering the material world that still 

could include a range of in venti OilS from day POt" and corset~ to Clrs, but when 

the NRC joined hal1d~ With corporate ~pon,or~ in organizlIlg the (9)oS \Xiodd's 

Fairs It legitimized a new language of technology closely associated with industry, 

the military, and lhe professionaliling communities of science ;llld engineering. 

l·:~tablished by \Xioodww \Xiilsorl, the NRC: would becom(O the primary <Igency for 

proflloti ng the coopnation of science, industry, and the milltar~/. Big SClelKe and 

big engi !leering became ever more closely tied to the miiittll)'-rorpol"llte complex. [f 
the Smithsonian-organIzed fairs stilllllduded a hodgepodge of artifacts from clay 

pots, and bonnets to reapers, the NRC'.;; staged afElirs re~Ollltcly resembled clean 

corporate machilles. Mme impol't<ll1riy, the ri~l' to prominence or the NRC; in 

staging the World's F;lirs shaped the elllCl"gence of a new paradigm th;n put scien­

tists, engineers, and curporaliom ceruer stage as the producers of (echnologl(<ll ar­

tibers and cast women, workers, and African Americans ;IS consurncr~.," In the 

CO\lrst: of a century, technology had heen turned into" product, enginccr~ into 
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producers, <me! W(lJll~1l and worker, lllto COmUll1l'rS who wen: rn<:n: onlookers of 

the technical cllt(Crpri~,", As tilTle well! by, technology would como: to mean the his­

tor;, of corporale engincering. [Figun: HI 
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E
ngineers emerged as the shock trl)()P\ ofindmtnal capitalism. NC\,~·rthck~s 

there was sOlllnhing CUriOUS about lhe engmeer's _'>llCCCS'; [0 command 

male culmral aUlhority \Vhi!c intclk([llal~, an iSI s, :llld social SCil;lllisr.'> en­

dowed [hem with grc,l[ cultural meaning ,wd importance, mally cllgil\ccr~ kit 

misundcrsrood. disrc~pcctn!' :\I1d undervalued. They .'>uH"(:n:d {i-oll1 cxj~tcnti,ll 

anXil;tics what it meant to be;lll cllginecI" .mel where the boundaries of its knowl­

~Jgc domain lay - :1I1X1C!lC, that came to the fon:front at thn:c hlstoncal jLlnctur~·,. 

rrom the World\ Columbian Exposition in [S')3 through the aftnmalh of the 

first \X/orld W'ar, many <tdvocatcs for rhe engineering prokSSlOll argued OVl'!" [he 

definition of engineer in COlllHkss articles [hat appeared III thl' lechnic:d IHe"". 

These ~pokesmen for [he occupalion induded engineering edllc,\tor, ;lnd rdrHlll­

ers, editors of technical journals, ,[nd leader, of occupational organi"fatiom. Com­

ing Oil Ihe hed~ of hittn industrial ~truggk" their article, cxpressed inteme statu, 

anxietie, of patriCIan enginel>rs who bCl'd an aggressive Illduslri.ll devcloprnl'lH 

and who fClt threalened hy a seme ofcbss 'War and a mellacing proce"ion ofill1rni­

graIl! cult nres. 111 this <,cui ng, UJllte~h over the <:riteria for Illelll ber,hip of the pro­

fessiollal org:llllZatiom between the v,nious faction, within l'ngmccring did not 

merely define the term engineer. Tht.T hclped dallll a ~pl'cial knowkdgc fin cngi­
neer~ and l(;'gltimized thl'il· cultural authority coded lJl terms ofa revitalized manli­

nl"'. The leading American bridge cnpneer John A.L Waddell (rR54-r'J.lS), born 

of Irish-American parentage and dmcly a,sociated wuh Arneric,I'::, irnperi;d pro­

Ject, at home and abroad, had jmilt the brger Jl,li"t of hi, career on ovnseas work in 

MexIco, Cuba, New Zealand, Ru'>si:l, <llld )ap,lll. \\/addeilliked to lecture students 

and IllS peers on lht Illany tactlc~ of upgrading the "tatm of cngincers and ex­

pressed his concerns ahout the pl"Ope[ cla~~, gtndcr, and cthnic boundaI'lcs of the 

engincering proft"ion bdrJl"c a circlc of acadcmlc englIleers 1Il 190.,\ rhus: "\tie 
have tht lllan who fin:s the boiler and pulls the throtrle duhbed a locomolive or 

,t,ltionary l>ngim>er; wc have the woman who fires the StoVC <\lId t.oob the d1llnn 

dubbed dle domestic enginl.:l'r; and it will not he long b,.{ore the barefooted Afri­

un, who pound, the mud imo the brick model;, will be c,lJling hlImcifa ceramic 

engine!.:r ... , Tll rough hi~ figure of "pcech, \"Vaddell bdiukd the skills of mcchanics, 
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women homo;: l'COIl()llli~t,. and bricklayers a, ;t dlclOrical ,tratcgy th~il ,ought to 

upgrade: the professioIl. He incorporan:d ;l M;ir:nllfir: racism that became 1l1Orr: co­

huc1ll ,md articulated m the decadc:s afler the '\Xforld\ Columbian Exp()~itioll III 

JR<)): It \\',1' a racism that elected James \X/att rather than ;vlasoll's Ali'jean WOlllCIl 

;1\ carll' [cchnol()gi~ts. Establishment engineer'i - among whom acad~J1li( engI­

neers Were most yoc:11- insi,t~J (har the distinction and tht: (crm engineer br: rc­

speued, as If to coulln:r the ()("clipational ambiguity that always sccmr:d to be 

lurking ill the background. 

Amnicln engllleering transformed from an dite to a mas<; OCCllpa[JOI1, grew 

the {;lStest of all, and (hfferentiJtd at a great pace li'om the 1890.1 ollwards. It was 

al~() a deeply divided and segmented profeSSIOn whme pracwioners could be 

found working anywhere from boardrooms to drafting departmo:nts, mechanics 

workshops, and chemical labs as execLltives, managers, designers, draftsmen, de­

tailers. checkers, tracers. and testing technicians: hy '<)35 [here were 2,518 different 

ellginening job titles. Lacking the clas~ic gatekeeping mechanism of a central 

agency, tho: state, or professional organization, American engineering nelther be­

came a closed prolesslOn associated with science as in france wht:re [he state 

groomed a ~Illall elite flJr leadenhip position~; nor did it E1Shioil itself afler the 

British engineering culwre ofsmalJ fam ilr firms, craft trad ition;, working-cla;s ,1;­

sociation;, and kinships. Instead, Anlerican enginening would evolve into some­

thll1g bo:tween [he French and Bwish models: a mas, middle-cbss occupation 

with a hybrid form of profes;ionalism and an almost kneo:-jerk aver,lon agaimt 

clas,ical blue-collar unionism.' When the gate, were opened to newcoillers from 

lower-cia" and diffel-elJ[ ethnic backgrounds, lll,lint.linlllg the:: middk-class pOSI" 

tion prove::d to be tenuous, howe::ver. In an immigrallt society where upward mo­

bil ity marked a bOil": of contention, the rhetorical po"j tions on manliness and race 

often masked the tensions of class. 

Engineering advocates were engaged in a balancing act of maintaining the class 

statu'i uf the profession when it rransf()J"[llc::d li'olll a SIll<l1l ditc:: profe%ion to;j mass 

occ.:upatiol1. N lIletc::emh-cenrur), engineers, Illally uf whom had bec::n employed hy 

the railroad corporations, formc,d a cla~s of middle manager, who lllvented, inno­

vated, and arbitrated in the emerging federal and corporate bureaucracie,. \Xihen 

Lhe SLate and thc corporations expanded dramatically in the early twentieth o:n­

tury, new gene:;rations of engineer, - Lllany nov; from ethniC hackgrounds - staned 

\0 fill po,itions in the:; lower rung, of the middle class.' As a group, englileers found 

them,e)ve, not men:l)' caught in the middle, they al,u ,lcte::d a, an auive and 

self:'collScious COIl.'>titlient a, a Imddle class in formation.' Lstablishment engineers 

like Waddell tried to ,ldvance thcir lofty professional ideas within the pnsnne walls 

of engineering schools, lhe pages of technical journals, or the halls of prolCssional 

organllations. Educational standards did not Illan;lge to lay a foundation for a 1l1(l-
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nopoly or serve as a benchmark of competence. Sub~equent mOVel1ll·lll\ or engi­

neuing reformers [Iiled [0 iIllroduce a professIonalism along the line, of lheir 

medicII hrothers. Clo,ely assocIated wi[h industry, establishment enpneer, I-e­

jected Ulllform education and credentialing rule'i. Thc df(Ht'i of ProgressIve engi­

neering rdormer~ like:; ;Vlonis Cooke:; to ,evc:;r the tics with [he AmerlCall busJIless 

community faiJ.:d dunng the:; pivotal penod betwee:;11 the J910S and J930\ when lhe 

dl~COnleIl\ came to the fore. Nor were academic engineer~ ~lIcce:;ssful in re,nining 

acce:;~s to their rank<, Ihrough eciucaJion.' 

The:; insistl·llce:; on a prope:;r ddlniti()Jl o( the field s[Cmmed 111 part from the:; am­

biguous and lome:; nature:; of e:;nglIle:;ering, the inabililY to find clear gatckeeping 

mechan1sms, At a time:; when '\{'addell worned ahout the proper race and gcnder 

boundal'les of the prol~'~~ion, (he faste:;st growing occupation tramrormed iIllO a 

mass career Il)r many. In the balancing act, gender ,md race wc:;re l1lore rigidly 

maintained in a society where upward mobility marked a bone:; of contention. Ra­

(lal and gender lines were thcrdl)re more carefully drawn. Often the rhetom:al po­

sItions on manline:;ss ;Jnd race masked [he rcnsions ofdass that were pan and parcd 

of the 1l10H greatly t;xpanding occupation of all. Waddcll's rhelOrical position Idl 

squardy with tht; It;ading ellgille:;cr~'s ~ean.:h for professionali/.ation. 

In the negotiations over boundarje~ of cla~~, three major udwral conf-licts 

shaped engineenng th,l[ sough[ to renew its middle class character through ;1 Ian· 

guage of manliness and whitcness. The flrs( cultural conf-lict erupted over the 

que,tion of where the true path Jay toward an enginccring carcer and techlllcal ex­

pertise and knowledge: through the doors of the rough work,hop or lhe genrcel 

,,>choolroom. It pitted propnc[y engllleers and aC<Kkmic enginec:;r~ agaimt each 

other in a Struggle over renewing male amhority based on elas~ relations of the 

workplace or OIl science. This contest, at ils heiglu durrng the 11::905, has entered 

the:; ~econdar}' litc::raturl· a~ the tension~ hetwecn the shopfloor vcrSLlS lhe school 

culture. In the decades that follow(;(1, e,lahlishmt;llt enginccr~ and dlC rank-and­

file engineers struggled over the direction of profe:;s,ionalism and engineering 

Ulllonlsm. In th1s struggle, the danger of being dedassed and demascullllized 

threatened the status of the engllleer as a middle-class man. Finall~:, as the govern­

ment-military complex gradually emerged as a result of the t-irst W'orld War, aca­

demic scie1Hi~t'i and indlhtrial researchers like Karl Compton, Robert Millikan, 

Arthur Sherid<ln, and Arthur D. l.ittk argued about thc meanings of applied sci­

ence and technology. The rhetorical contest centered on the corporate spon~()r­

~hips, federaJ re,earch and development resouru.:s, and the cngll1ccr's propt;r 

cultural authority and stams as a corporate mall. The contest culminated in the 

~tfllggle'i over lhe meaning of technology during the J930S that recaptured and re­

worked earlier epis()de~ and came to mean how we understand technology today: a 

white, middle class, and male enterpri~e that sought to claim an exclu,ive expertise 
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fill" engincers OWl" other forms of tcchIllcal knowledge while at rhe same time 

making universal clallns for it. Although each cultural connicr has rccclwd attell­

tion, they have been considered neither in tcrm~ of class, gcn&.:r, and cdlllicit)' !lur 

in rcLltiOIl to each other. When immigrant and [ower-clas, ,om began to enter 

through the system of American engineering education, the boundary work or 
class became an ongorng process of redefinition, while at the saille Dille gender and 

race boundaries were upheld. The sons of the IOlVer middle class and Immigrants 

joined, bUl, with few exceptions women and African i\mcricaI1~ wen: kept 011 sep­

arne educational and employment Hacks. The houn&lry work of claS\ was n:­

worked, rcjuveonatcd, and n:made through lhe~eo three hisloric!! eopisodes. 

'SHOPl'J.OOR CUI.TCRF.' AND THE WORKPI.ACF AS MORAL 

GY.\1NASIU.\1 

In the middle of the nineteenth eentulJ when Americllaid a grid over rhe ncwl;: 

cOllqu~'r~'d western territories with canals. rurnplkes. and railroad track" and ur­

ban ceIllers sprang up along the way, engineenng oHerni aspIring men ~ocial sta­

tuS and. later, lh~ prolllise of upward mobility. I[ prorl1lsed a lllore secure IIlCOllle 

and O]lpOl"l un itie~ I()(" advancement [() a young man who had (kcided the time hJd 

C(lll1eo to be a ~ni()lL' bn:ad""inller. Alfred \X/est Cilben (r)lTli-T900), the son of a 

lenant rarmer, exp!amcd how he sdtled 011 engineering when he fell ill love with 

illS fumre wit\.' and saw the rapidly expanding public works projects Jll the 

mid-Allantic region." Afrer his father offered 10 pay f(ll" his educallon, Cilbert be­

CllllC a cit) engi'H:cr. surn:y()r, and lawyer in C:incinnalli, a Ctly [hen emerging on 

tht.: banb of the Ohio river - the t.:cnter ofsleamboat building and repaII'. home of 

mally ~lealllh(lat-rdned ind\l,trie~ of general machine work and l1lachine-[()ol 

manufacture. His can:er wa~ clmely associaled with theo building of the city' .. watel· 

infrastructure. In a similar fashion and of the same generatioll. Jame~ Worrall 

(THI2-IHH5). [he son of an Irish-born bookseller ill the manufacturing city of Phil a­

delphi:\, aspired !O the life of genteel culture but abhorred the idea that intellectual 

ide;l' could be ~old as hoob just like any other commercial goods. He wondered 

after mening hi~ fUt\)\"(" wife how he could e,upe his Either's husine~s and find a 

job, and decided on enginecring in the 1840, when "everywherc around 11K I saw 

constructors. builders of churches, of whar\'e~. of callab, of fonification,." Somc 

mcn weIH inro cngineenng ro a/TirIll or rcplicate theil· comfortable background~. 

Others - like t he ~ons of impoveri,hed Southern plal1ta[iol1 owners who became 

the ,hock troops of the ~ew South aftcr the Civil War - did ,0 in all ef/{1rt [() re­

eapturt' their social "tatu, after famdy fortunes had bcen lost. [n America, cngi­

nt"Cring was an occup;ttioll of the middle da~~. Unlike hance, in the U.s. slureod 
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expectations, aspiratiom, .md goal~ - not fUllil), backgrounds - C\Dl~ to ,lup" thoc 

\ocial cohesion of engill<::~ring since it was linked to indmtrial capnali,m r,\ther 

thall state service. In America, engineering did not r~pr()duce old clites or middle 

classes; it groomed young men into a scnse of class through distinct rituals. narra­
tives, and self-representa[ions when ![ expanded dramatically. 

Dunng the firq half of the nineteemh u:nttlry, it was q\lite common fO!" cng!­

neer~ to be named exclusively on the job. In the ,Ibsence of engineenng school~ it 

h;ld he~n ,t<lndard practice on Eric canal's building si[Cs to recruiting engineers by 

promoting capabk chief, of surver crews. Th is kind of inf(lrlnal recrui[ment and 

apprenticeship carrie'd ovcr from ADlenca'~ lntcrn,ll improvcmeIll projCt.:lS to 

mher senors including the building of the railroads. The' building of the fiN m<l­
jor American railroad, the Baltimore & Ohio, served a, a laboratr)["y for tr;\llling 

lllany CIvil engmeers, and a genera[!Oll later the construction of many mJ\ro,uJ 

bridges spanning [he major anenes gave lllany engineers the neces,ary txperience 

10 become bridge specialists, lalU Llsed in countnes as ElI' away as Gganda. In the 

gold and silver fldds orCalifornia and Ncvada, englIlecrs learned new techniques 

in detp gr:lwl and hard-rock minIIlg. Two generations of mill1l1g and CIvil engl­

neer,l, following the nacb of the FedeLl1 government'.I' ropographlcal enginens 

~ilj(t· ,1(24, txttndcd the American ,phcre of influence, vel1lured imo the Ameri­

can \Xiest in the )840S only to move into Mexico, Cuba, Pan,una, the Philippine" 

Australia, and South Africa from the 1870S through 1890s; thty ,ampled ore. 
staked out claims, superl'iq::d rnal drilling, furnIshed drawlllg~, calculated esti­

nl,lteS, ;lJl(j acted .], [Jro!l)oter, of mine, on behalf or inH'srors with ]]ltcre,qed 

stockholders or as managers in hiring llllDllgrallt 01- foreign bbor.' On-the-job 

trallllllg on the construction sites of canals, railroads, <md urban cemer, became a 

common method of produClng ClviI and mming engineers. 1 Inc aspiring young 

men wurked in sex-\egregated workplaces and shalHytO\~ llS cllong'iide commoll la­

b()rer~ and skilled workers fro In England. lrdand. Scotland, (;ermall!-, l[aly, ,md 

Mtxico from whom the!' r:xpected to learn all the a,ptct~ of their trade in order to 
move up and out of the lower ranks as soon a, possible. Starting a, laboren respon­

sible fen elcanng land alongSIde the lnsh and slavc Afncan-Amencan workers, on 
the railroad and canal building Sill'S, [hey worked "," .. ith rilL' expcClation lhat lhey 

would move up [he ladder from chainman to rodm:m, [() u',lllsilman, to surveyor, 

:llld evelltually to ,\~si,tallt tngll1cer. The labor camp., along the tracing line~ of 

projected canal, and train trKk, were largely ~()(lctie, of nlell, where ll.lrd 11Vlllg, 

hard working, ,\11(1 h.u-d ell-inking wel-e chnished values, reminding Jll.tny ,Ill a~pir­

mg engl1lcer of the kind of prolct,nian manhood tht,!' were determined to avoid ,It 

,111 cost~. f\]way,,> terralllS of labor conf-licts over wage~, working conditiom, and 

cOlltrol, emerging uIlScathed from [he rough and [Umble Clllture of the labor 

camps became rites ,llld sires or pa.'>sage into manhood shaped by a COllleS[ over 
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class rdations. "Cannallcrs," writes thelf historian Petn 'J{lay, "p<lnicipaled in 

~P()rt, fighting, boozing and vanous conte~b of Hrength, In the proces~ developing 
a proletarian ~cnse of virility and physICal prowess. w, Rough amusement of drink­

ing, laughter, and boi~terous fighting expressed the deepest solidarities and re~ent" 

mems ofJower-dass men, who came to cmbracc this rough code of manhood as a 

way of deriding and resisting respectabk and morali~tic manlille~~ of the middle 

cb~s into which the engineers entered. 

In this context, practical training was not only an important channel for the 

formation and social reproduction of middlc-da~:; identity, it also represenred a 

f()[malized ritual of mak socializatioll of middlc-clJss men.'" Horn iJllo a funily of 

lawyers, Robert Ridgway (lR62-1938), who would become an imponant urban en­

gmeer of teeming New York later in the century, had received only a minimum of 

academic instruction because the panic of18?3 forced his lawyer father w move his 

children back to the family farm. Instead of going to coJ!ege, Ridg'>\'ay went oFf 

we~t to the fidd-school of engineering - the expanslOnist projects of the large rail­

road construction in the 'V\!est. The young Ridb'VVay rode the wave of the railroad 

huilding boom !Il the period between the economic InNS of 1873 and 1893, enter­

ing upon his engineering career at thc age of 20 as a rodman on a surveying expedi­

ti()rl in ,'v1ontan;1 during the summcr 0(1882, only to cOlltinue with the Nonhern 

Pacific Railroad in Wisconsin. He l"Ccelved IllS first engineering trallling 011 th,' 

building sites and in the labor camps in the newly acqUired Western Terntorie~ in 

Montana where he hoped to find his manhood. After hi, initiation into manhood 

l!l the \Vest, he reml"lled East became "the frontier today i, in the cities - not on 

the prairies." He built IllS career by participating in the new engineering inli'a­

structure of ~treet~, sewers, water supply, tunnels, dectricallines, and subway sys­

tems that were laid nUl It)r the booming urban cemer of:-rew York - Ihe pon of 

entry for millions of immigrant, at the turn of the century. He obtained his first 

prom()[ion to the position ofleveler threc year~ later, when he jOll1ed [he building 

orNew York State's aqueduct system at Croton. There, he had an explOSive con­

flict with tlw [t;11 ian masons over the lining technique of the lUnnelling. The con­

flict between engineering knowledge and the skilled Italian masons wa~ a classic 

contest over who possessed the best [edlllical knowledge and controJ!cd the work­

place. Ridgway and his ,·ngineering corp., won. Ridgway worked ten more years 

before moving up from senior assistant engineer in ;\;ew York City's Rapd T ramit 

System building projects to diVISion enginecr on the J\ew York Fast River Tunnel 

construction works 1Il 1900. 

It would take more [han twelHY year~ of lIlforDl;d recruitment procedures, 

on-the-job training, and carefllinegotiation with workers and contractors over ex­

penis!.:, command, and control on [he building Siles from Montana to New York 
before Rid!-,,,yay could ccdl hilmelf an engineer. ,- To help negotiate the ten~iOll hc-
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rigur<' <)_ Civil ('nginen Roher! Ridg'''':' I'0"llg ll\ li'olll of the fidd ofli(c nt,lI Old ClOtOIl 

lhm in 1887 and ,eMul to), 'tQ1 on the lefl ;)ll]]({,r young engineering lr,llnl'eS. ~O(C dll' ,killed 

101i.1I1 11101;011 at thl' n[reme right whme knowledge or lUllUdillg ll'cilniqlle Ridgw,l)-" ,mel hi, 

cngillC'Cring Clt'W wn!c;(('d_ Rq1rndu(('d [,om Roh~rt Ridgw;!), "My Apl'rcIllicc' Days," C'i1'ii 

!:'JlSI!ln'J'!!lg (1<)58). COlli [e;y of n(,lf[ l}n;,-n,ity of -I·,'chflolo!;;-'. I Jell,!, 'I hL \lclhc:rland" 

twee:1l capiLli and labor, bC[lVeen field engint:Cfs and skilled w()rker~, hetween 

whitc collar and blue loilar, Ridgway'> gwe:ralion Jres,ed for their outdoor acti\"i­

lies on lht: building Sltt: while keeping a ~arc di,t~\lKt: from the:lr working-class sub­

()rdin;lte,~ through carefully choscn headgear and shoc,l. lFigurc 91 \Xi e:lllilto the 

lwenricoth ccnlllfy, Ihis kind of on-[ht:-job traming madt: up an Important ~ct;nlt:I1t 

of thc e:ngincoer's ovnall schooling. III the [ex[ite Industry, practie<1.1 training abo 

known a~ the "tour of the mill" was still the ecolllt:rpicce of mechanical englllcering 

tralllingand rounded ofT a formal duca!lol1 until the rR90s.ln [he ninCleenth and 

early tweIlllcth centuries, proprietors' sons were 110 longer e:xpcued lO master a 

[rack, bur because of the increaslng compkxity of thl· m,\Iluf:lcturi ng proc.:e" Ihcoy 

sri II !rained 1Il rhe plant lO acquIre a worklllg knowledge of all the: Elect:> of thco 

firm, illcluding the m,ueri:lis used, processing, produeuon, sales, and repair.' 

The hdiefin and practice of,hopf1oor knowledgc became canonl"/.ed III the no­

tion of the lJ1lpmtanc.:e, if not the nec.:e~~iry, of h;lllds-on and field [rallllllg repro­

ducing for a IlCW age a patriarc.:hal authority that wa, ba,ed on claS\ rcialiolls rarher 

than Oil ~cicncc. The ideological base f()I' tlm shopflool- culture C,l!1lC firsl of all 

from the machlIleshops in Pcnnsylvania. In Phliaddphia ,md othn eastnn indus­

I rial centers, advoclles and manager~ of the shop culture formed a class-collscious 

ditt: with ,\ ll('!work of family conllcouiollS resembling British recruitment pat­

terns. Many SOil, of thl~ culture of r;nnily-owllcd business {(lUnd [ht:lllscivl's 1Il a 



511 A1dking Jfchnolog)! lV/flHUliil( 

hgLII"<' [0_ B'>lhkhem SleeL, :\tl",-hinc Shop no, 2, .,itt or hcdCl"i(-k T,!;,lor\ m~ral-,-uttlJlg ""­

jll'time'll(, around T~OO_ :--'-kd,alll(al .;ngineer' moral !:,ymlu,ium rl'.lIllC'd .\.1 ,\ plodu<:\io" flo", 

",i[hout \\'01 ker" Courtc,_,' of 1-1a!,ln: :-'1 U":Ll[ll anti I ibrar}" \'('ilmington, DE. 

p(Oriod of trallsition when [heir opportunities for propri<'tOfShip W;lS shaped by 

ill-defined, middle-kvd posItions in large organizalions. \X!orking at the Baldwin 

Locomotivl.: I.:llgi nl.:cri ng shop, Rarfc Emerson, dle son of Taylor d iscipll.: Harring­

wn Eml.:rso!l thouglH lhe expl.:ril'llce would make a man of him physicdly, -"Ollll.:­

Ihing he believed mere ~Henuom exercise would nO! do. As he wrote to hi, filthcT 
in 1904, "A few Illonths of this kind of work will. .. he the best kind of a brain reast 

[sic] and body huilder for me. Sailing a boat, or hunting mighl be somewhat more 

hl.:;llthful, but Ilot !learly so profitable as expl.:riel1ce,,'" Young men o(Emnson\ 

circle cherj~hnl Elllcr~on's brand of manliness that valued bodi);, prowess, mdi­

vidualistic assntiv<:llts" ;lIld v;lludhlc expcnence as measures of manliness. The 

maehiIllsts EmnSOIl worked with, by contrast, defined their I11<mline,~ in tl.:nns of 

"kill and solidariry. ·I·hc~e nineteenth-century mak 'h orking codes not only ~er\'ed 

as all iniriation rilC for the profession, bUl for middle-class manliness 1Il the 18SlO~. 

POI' ~OIlS rai."ed 011 a WOI'k ethic, [he accumulated richc~ of oucc(Os.'Jul f3thers posed 

a threat to propn ch;uacter development, The aura of mdepl.:ndcllc(O, the esprit de 

corps, and the SClhC or Sen ice to society cmbodied in thl.: ethOS of 

profcs~iol1ali7,atiol1 OH(;fCd an acceptable way out of the ddI.:I1lma." 
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tor men of Frederick '\X/. Taylor's generatioll, the EH.-wry and the held consti­

tuted a moral gymnasium for the exeH_ise of character devciopmellt. [Figure TO] 

Taylor (Il15(,-I')I)) W,l.'> not the only one of his generatioll and t.:bss who, after fad­

ing health, would abandon hi, dassit.:al cducation and turn to the held ofcnginetr­

ing. After RecollStruction, many of his contt'tnporaries treated the field or the 

shop as a site where they could reconfirm their q uinttSSenlialmanlllless ddined by 

class." In arguing over what constit\lted the true mechanical engincn, member~ or 

the AS:vIF dis<.:ussed where the hOllor of engllleering lay or what distinglmhcd 

them from ~tationar}", locomotive, or marine engineers - the kind ofskillcd work­

crs that Waddell also conteqed. In 1895, onc member "di,avowed meaning any 

disrespect to overalls or greasy hands, and saId he had worn overalls and had hiS 

hand and bce as black as anybody else ever had, and was nOI in the lea,t ashamed 

of ir.'" Nevertheless, sllch provision;ll dress was carefully coded to flag c:las\ dis­

tinctiolls 111 rhl' workplace. 

The ril'es of pa,sages of gre,\sc, ovnalls, and blackfacc 011 pl-oduction floors, 

building sites, and ill mine \hafts were dosel;: linked to the network of kimhip 

connections. For 1110,t of the IlIneteenth century nMk socialization resulted from 

paternal relations between Elthers and ,OIlS, which developed in tandem With the 

fratern,ti relationships Ix,tween fathers and their peers. These EUllIIy Iletworks and 

mformal rt'lations took thclr most imtiuuionalized forIll in the 1110re elite engi­

neerJIlg SOClellCS .md pro\'ided the sons with a platform for becoming ellgllleer~ 

alld adv,\Ilcing in their career .. rhe wcll-tr,lVdcd mining enginetl", authol- and edi­

tor Thomas Rickard (h.J864), who boasted an international carter in the milles of 

Colorado, France, Ausrralia, and New Zealand, relied Oil his eXTemive experience 

when as late as 1')06 he still adVised thaI a good start ",uch a, a EIther ;Ible to p,ly fOI' 

the nece,;,ary ecluett ion, ,1 kind uncle to give t hc graduate a j()h, ;111d friend~ gi'ld to 

give a push whell nlmt needed" was vital for succe,~. 

This pattern of ,ot.:!<di/_alioll ,md at.:qlmitiol1 of teThnic,1i knowledge occurred 

l10t only in small proprin,uy firm, but continued III the emerging corpora[Jons 

that were based on the p,uriarchal culture of [unily firms. E\Tn whcn Ihe chemical 

firm DuPont Comp'lll)" \V('llt through a large organilation;d rransrofm;llion ["rom 

.1 Delaware Elluily-run firm to a major venically iIllegf,lled COI"p()I-atlOl1, exp;lIld­

illg from 1,500 to ('0,000 emplo} ecs from 1\)02 to 1\)1), the old ,()ciainnworb alld 

functioJlS still guided some a'pects of the man,lgerial rout inc" A~ mining engineer 

j'homas Rickard had ,1(j,i.wd earlier, llany Pennington turned to hI, social peers 

011 behalf of his nephnv to request ,\!lother position for him beclu\c of rhe arduoLis 

naturc of the work he EKed on hIS fir,t job as a day laborcl':[( the D\lPollt Com­

pany III 1\)15. In an apologenc respollse, DuPont's (;ener:11 :'vLtnag..:r Halllllwil 

Barksdale arranged:l less S1rCml()\l~ joh for 1\:Il11ingwll\ nephew, but he poinrcd 

OUI, "he is, ofcour,e, n Ihe pre-"Cllt tim..: filling ,1 minor po,itioll, a~ hIS lack of ex" 
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p(:rient.:e nccc;"irates, hut [ should ~ay [hat IlL', futlm:: advancemcm depends only 

UPOIl hIs making good the impression he has aln:;ldy created.'''" Barksdale found 

the assumption [har Penn ingwn could intt:rfere qune acceptable, hut also cited hL', 
nephcw\ lack of skill to ufl(ln~(ore the ru Its of the 5:'S[('111. The ,ystem combined 

p:ucrnal pr()[ccrioll with the principles of meritocracy Of "making good," Paternal 

protection mcam [hat seniors would recognIZe, encourage, and fosrcr the aspira­

tiolls of a yOUIlg mall who started at rhe bottom of the corporate ladder as a day Ia­
bOfer. To a u:rtain degree, plant experiences were vestiges of an apprenticeship 

system that had \ought to integrate young males into the ranks of skilled workers, 

and had ~ymb()liz(;d the;ir pa~~ag(; inlo their adult [oles as husbands ;lnd f;uhers. 

'rhc~e rites of passage~ of the workpJace; revitaliLed a middle-cbss manliness for in­

duslrial capitalism whe;n old pattern" of male ~ocialiL<l[ion h;](j been broken. Such 

passages denied, but also resolved diffeHTlles of class. 

On the ~hop floor" of {he qeci indus!rY III Philadclphi<l, in tht' mill(' shaft~ of 

Colorado, along the; railroad ti"<lcb in Monrana, in lhe drafllllg departments 111 

New York and al the bbs in Dupont, t'ngi Ileer~ encou IHered a host of orher groups 

of workers like powerful iron puddler~, independent mine;r" unruly l;\n:lllers. 

Jow-levd dt·t·ks, and ill-paid chemical analyst~. Thev compw:d with the~c male; 

worker, for ;\uthorilY and conrfol, and sought 10 diHcrenriate them~elves from 

them as welL but - and thi~ wa~ the crux of lhe m<lcter - lhe engineer<; ,llso de­

pended on these workcr~ as thl.:}' needed 10 bml thc· trick" of [he !rade from them. 

As engineers became lIlCl"easingly channeled into white-collar jobs as rnanagl.:p,>, 

"rubbing ~houldl.:rs·' with {he men on production Hoors and building ~itl.:s a.,­

sUlne:d a p;micuLlriv symbolic Ille:aning as marker<; of Illanline~s. Engine:l.:fs in 

11lanagl.:ri;d position, ror rhe most pan sought to control the process ofproductiol1 

and the: performance: of \\'orker~ in the plall[, but lhelr :v,sociation with work­

lllg-cla\s manliness abo "rubbed off," ;IS it wCt"e, onto them. Their auchority over 

mher men depelldo·d on an abilit:· to ~pe;ak their language IV/ti, the;m without be­

coming ~({hem." The true engineer neither simply cmploycd rhe chemical for­

l1lulae once memorized at <;chool nor l..:,uned thl.: technKal :\~pccrs of produClion, 

but perhaps morc impot"landy, Jlso sought to command a cultural J-111cncy oflhe 

workpLKc - lho' illen who could lalk shop with the lI'()rker~, while simultane;ouslr 

sllpcrvi\ing and ke..:pillg a ,afc di~tanCl: Of, [() put it in rhe words of ClI'il englileer 

(Juo Carman, thL' (lCility to "adjw,t your vocabulary to lhe shop, lhe camp or the 

trL'nch ~withoul forgetting] that there i~ ,t chfFe;ruH vocabulary and ,ullablc 5ub­

jl.:Cl'i [() be used in the drawing room.'" In ordn to g,ain 'llithoritl' over the Irish. 

\V clsh, Scollish, (:an;lciian, and J ulian workl'r~ they supnvi,ed, 1l1an,lgCnle;l1t 1.:11-

glllr.TrS nenll.:d 10 b..: able to 'Ix'ak the langluge or [he workplace. In the case of 

~killcd worker" thi, lcarning procc~s resred on the: willingness and cooperation of 

worb:r~ to _.,halT th..:ir knO\vkdge. Lnlike rhe ficld~ ormedicilK and law, socialila-
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tion in cngincning occurn:d through the a~sociation w1th ;l11d tilt:: ,imulr;lncou, 

rejection of the manhood of the da~~ of lower profc,~ionab, ~killcd workers, and 

common laborer, with whom engllleers worked in the workpialc. Abstaining 

from alcohol and proper dress became important markers of class difTcrcncc. 
'X/hen cnglllccring changed from an elite professIon [0 a mass occupation and 

when managelllt'!lt practices sough! to reduce skilled workcl"s to Illere physical la­
b()rn~ by extract mg skdls and by n:mOVlJlg work decisions from production floor, 

and building sitc~ and placing them in the halld~ of persoJll1d offielT" ;l!1d middle 
managers, mIddle-class men became even more heavily invested in the ldeal of 

bodily prowess and hands-oil experience. The romance of the ~hop Hoor, its culti· 

v,Hion of ,t;lrnina, and bodily prowess gained ideologICal expre<;sioll at the \"Cry 

time th,lt m;l!lageillent practi«:~ started to separalc manualli·om mental labor and 

cngmeers becamc morc rcmoycd from the tough talk on thc production floors :lIld 

building sites." Thi~ Ideal of !llanlille,~ kH .. ated In;lnly ch;naderi,tic, in the hody 

and 111 individual acl1Hevement. In contrast to the late eiglweemh cemury' 5 empha .. 

sis on refInement and statm in the community or the body politic, th<.: empha~is 

on the male body ftlUlld as most It)[ceful expression in upper·class men\' cdebra· 

[jon of sports like basketball, volleybalj and rugby. '.' ·j·hls emphasls had a p;lrticular 

meaning f()r management engineers. While men like I aylor, Rafte Emerson, 

Ridgw,lj", and John Friu cekbran:d their feelings of fraternity with .,killed work .. 

ers, they also participdted actively in reducing and conuolling workers' skills. In 

recalling their work days, engineers portrayed themselves a~ active builders when 

they merely had the super\"Jsioll OYC!' othC!'s carrylIlg out the actual construction 

work. Thus, a switch occurred in both language and image. ~\lanagemeIl[ engi­

neer" and engineering educltor, appropriated not only the rneillal labor of skilled 

worker~, but abo metaphor1ctll)" appropriated thClr bodie~. Ibther th;\ll ~pc;lking 

of their supervisory functions, they seIzed the language of building .md de~igJ1 as 

the tangible result of their own engineering creativity. 

The aSSOCIation of englIleenng's idCluity with rough-and-tumble and hands­

on experience of production floors and building site'i \\',lS bOlh real and tdealized. 

Business engineers carne [() ,uticuLue their shopfloor identiry whcn rhey beclIlle 

overwhelmed by the ,cientilk claim, of aCI(il-mic engineers ;md by the llllioJl<,' de­

feme of workers· techlued knowledge ,lgaimt man;lgeillent ell(l"oachmellt\, The 

aHed ion that engi neeri ng managers cherished for thei r workers had dlsti nct Ii mits 

for the'y ~howed unmistakable hostilitv to the desire of skllled workers like British 

mechanics, \Vdsh miners, and italian masons for control oyer theu· \vork, and 

lhell" aspu"<Uwns to have [heir own unions. Onl} [·areh' did succc,sful engineers 

show support for worker,,' un iOll\, or, fin thn m;lttCl", for engi neer,' Ull ion.,. \Vhen 

lower ran long engllleers anicul.\ted their own desll"C for ,\11 organil,uioll that 

would address thl'lr pay scale~ and working conditions, lelephone englneCl" C,trri-
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son Babcock (b. jH79) inslSrcd that lht: new organi/_ation ofcngillt:n~ "mll~t ovt:r­

come the imprt:~sion that bcc<lust: wr:: J[C an ,h~ocia\lon of engineers we an: a 

union."·' Engineers had a knt:t'"jcrk aV(;T,ion ;lgaimt blue-coil;\!- unionism. If a 

~killtd industrial workers' organization ba~cd its s[J"cngdl on economic and socIal 

solidarity among workers, the social COhCSlOIl of engineering rested on tht: promise 

of llldividual social upward mobility and lhe slinult<lnCOLlS ackllowlr::dgmt:nt of 

sllch aspirations by men !Jl rhe higher <;ChelollS. 

'SCHOOL CUlTURE' AND THE DOl'vIESTICATION OF OUTSIDERS 

Those who u;lehratcd thr:: production-Hoor manliness of gn:a~e also n:~p()nded to 

other contendns of their technIcal authority. After the Civil \X/ar, proflonents of 

formal schooling began to advocne a conua'iting vision of engllle~ring skills. En­

gin~~rillg school; openly ehalleng~d lh~ experienee-ba,~d education so firmly en­

trencb~d in the indw,trial craft traditions in the m.Khine shop" mine shafts, and 

Oll the building sites of the can.ll, turnpike, and railroad project, lhroughout the 

U.S. and beyoJld. Catering to the new demand for voung recruiu. to staff the in­
dustrial expansi()n. academic engineers sought ereJenti,tis [() monitor admis,ioll 

into the engineering rank>. The~' ci;limed \0 oOcr th~ir students "methodllal and 

sci~!ltifie application to c\'~rrd;ly aniom," lll,rcad of the Ull n:gubted and de,pised 

rule-oF-thumh method. ' Within the cngineenng esrabli"hment, rhe conflict be­

[ween th~' two models of education - one based on f(lI"mal edueallon, the ()[hcr on 

on-rhe-job-traliling - came to a head dming the Ill80s and 1890S. Dcspite lhe 

growing numbers of school-eduClled englIleers o\'cr the following halrcentury, 

howel'e]"' a" late as the 1940S about 45 percell! ofmaic engineCl"s and chemisls who 

workcd in or had applied for engineerlng pOSilioll~ had yel to c()lllplct~ th~ir col· 

Iq"l' ~ducatiolls." Onl)" ,tfter the ~t'(.:o)](l \Vorld \X/ar would enginening ,,-ho()L, 
Wlil thi" \truggk ()\,n credentialling and acqllir~ tht: kind of nMlc pnvilegt: tilt: old 

patriarchal culrul"t: of the ramil}" firms h .. d oncc posst:ssd. 

On the t:vc of the Columbian Exposition, ,ICadcmic t:nglIlt:CI"s lxgan to rally 
f()rccs ill eS[<lbli~hing in 18')1 rhe Socien for lhe Promotion o(Engineenng Educt­

lion. It w,t, bd(Jre lhi~ organi"l.alioll tb.\! bridge enginecl' ,lnd the profcssioll's 

pI"011lill~1l( prulllntcr \\I .. ddell enterl,\innl hi~ brulHm b:' ndiwling railro,ld driv· 

ns, WOI11el1 hOIllt: ccollomists, and "thl' h;\refootcd Afncan, who pounds thc mud 

Into [ht: brick lllodd,,"' but callcd themselves ~'ngil1l'lTs. His snt:lT was less a play 

on words as it :IP1)("H~'d ar first, dun a rhl'[()l"lcal strategy thar sough I to fix deal' 

cbs,,,, gender, :lIId r,\Cc houndane'i :H :t lime when AlllcriClIl education \Va, ex­

pal1dlllg dr:lm:iliullr !O cx[end il~ proml.'ie~ to lowcr cb~~ youth" and a few 
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women and African-American graduatcs who scaled the engIIleering bamoll. 

\X?adddl drew on several vocabulanes and reworked jt jnw a ne\v discolll"se. 

In the decade followmg rhe Civil \Var, diversity and 0pCIllless characrerized 

American cnginCeI"lllg eciucati()n. [1 n~v~rtheks, came to h~ bound by gender and 

rac~. Hailed a~ thl: landm;lrk lcgi~lation aim~d at pu~hing hlghn edw.:atioll to un­

precedcntcd lev~b, the Morrill Land Cr<\Ilt Act of 1862 hdped cstablish ~evcral 

~chools of engillecrlllg at land-grant state ulllvc"J"siries, colleges. polytechnIC IIlsti­

tutcs, and plwatc universities rhroughoul the land. During rhc Civil \Var, [he 

Northcrn Congrcss had lcgi,laled thc Act it)!" till' <:xpr~~s purpo.,>c oi"<:ducning the 

ch ddr<:1l of farm~r, and indmtria[ work~r,. Its drafteL,> had not ,tipu[arcd Wll h pre­

ci,ion what they Illeant by "'agricultural and Illechanic arts," however, and in the 

early day~, women, workers, and f:lnners attended courses given at imtitutiollslike 

MIT. Industriali~ts who had sponsored the Aet not only had been the first 1Il sup­

porting edlKation o( the "jndu~lrlJ.1 classes", they had ,1[SO been ,1r th~' ft)refronl in 

sponsoring rhe instruction of women's in a temporary alliance wi[h women's 

nghls activis[s. As sponsors of rhe "useful arts,"' dl('Y welcomed the enrollmcnl of 

women, \"lCWIllg them as a pOlential disciplined workf()f(,.'C. 

'J'his broad commitIllcnt cOlHinu~d in the early day~ of th~· Morrill Act, but this 

would change in til!: course of (he cemu!")". Under the aegis of members of COl1-

grc;s from the North, ~tat~ officials, local busllless men, and engrne~'ring educators 

"the agncultural and mechanic arts" often came to mean indus mal rathn than ag­

ricultural education, technic!! rather [han artisanal rraining, and school-based en­

gineerIng rather than a Briti'ih-styk apprentic<:ship. Mor<: of tell Ihan not th~ 

alloca[iollS came [0 r~~pond to thc Ileed for cngin~cr~ in the dcvelopmcnt of indus­

trial centers in thc E,lst or ill the exploitation of the rich mineral re~ources and th~> 

expamiol1 for mining and railroad lobbies in the Weslern'j erritories. 

Over time, educators and local blIsiness mcn began to llpgr;hk rhe vat·iolts in­

dusma[ education programs and inslinltl.:d po[icie~ wh ich kept at bay tho~e groups 

[h,j[ had been the hill's main mi.,>siol1 initially. The pmh of llpgradlllg the fidd 

rhrough [he infll'iion of profe~~ional ideab re~ulted in the masculil1lzation of 

higher educatioll of eJlglne~rlllg in the U.S. that histonan .'v1argarct Rossitl'r has 

dCn1oJ].'i(I·;!ted for the sciences as well. Leading engineenng educators af}iliared 

with the Ma~s,lChusetts, the CalifornIa, and the Stevens InS[![llleS of'J cchnology 

lned to formalize engJlleerIng knowledge by linking it with scielltific lradition, or 

what they came to call applied science. Breaking with the Hadition~ of vocational 

tramtng, these advoCilte'i managed ro _,eil.t; all the attrihutes or~cientifil rhetonc. 

The [erIll applied >ci~nce ~eizcd the oldn term~ useful art~ and mechanic arts 

and IInbu~d it with the cachet of science. After the deplTsslon of 1);73, lvli"l"'s rran­

ci, Walker and his crew of young professors [horoLlghly rransfonned Ihe ins[iru­

tion from the ongina[ deSign of founder William Roger and hi, aho[itionist :1Ild 
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unionist cnelt:. They clost:d down [ht: school of mechanic ans and deemphasi/.ed 

popular !ccturt:s and tht: society or [he ans thal carned to [he local commun ity. [n 

rhi~ l:rfl)rt, rhe \t:nm appli~d sci(:nc~ and leehnolog:>' 1llal-kl:d dll:torical po~itiol1~ 

rhJt allow~d them to dt:all~t: and sanirill: rhe pr()fe~~jon from th~ S\\Tat, dirt, and 

c,lllomes a~~ociatt:d with Jabor. Jacob BIgelow'; title of 1m ch,ur al Harvard. "ap­

plication ohcit:nct: [() tht: USdld arts", cxpressed tlU[ middling po,ilion helw~en 

the skilled workers of lhc lllt:elunics insti[u[cs and Harvard's gentkml:n or <'ei­

encl'. il'C/IIIO/o/!,)" as M [' r SI Lldent~ sang in thcir collcge ~oIlgs at I h~ end of I h~ ct:n­

tury, was f(lUndt:d on ~cience and an, not on the skill or t:xperi~nct: ,l~~oeiatt:d with 

workmen. And with an eye to the gC:Illlemcn rhcll re,idillg across the C:harl~_<, 

Rin;r, tilt.: n:fl)fjnt:r<, of rechnical t:dllcalion at M [T eventually appropriated the id­

iom of scit;nce to driyt: a wt:dge b~tw~t:n Harvard' ~ gellteel edllCltion for th~ "gen­

tlt'men of sci~nct:" and the mort: vocational and sllOp/1oor-orit:nted instruction 

advocatt:d by the mechanics' imtitutes. In the process of profe~sionaliza(ion, phys­

icists had droP1H:d [opics likc hydraulics and mt:chanlcs, while engineering advo­

cate~ apprupriatt:d them. Both ~allitizt:d theil' fit:ld~ {film ally \\'orking-cla~<, 

a~\oCJ a no n~. 

Even if tht: rhl,toric of ~ci~llce lxgan to mtn the walls of somc leading mgi­

nCU"lllg schools, the funds ~uch Instilu(Jons and the hodgepodge of other t:IlgI­

necnng schools spelH OIl scientific research did not rdkn this idcal ;ll all. Shifting 

coalilions bUweul prac[Jcal cngineen, scicnce-on~nlcd acadcmics, and curricu­

lum rdllrlllt:fS banled over the direction of ~ducatiol) all on'!" the country in the 

pnlOd hetwe~n 1880 until th~ second \\(iodd 'War. Pecuniary reasom al~o pro­

tracted the ideal from ht:coming reality. Scimtific rt:st:arch at engineering ,chools 

would ht:coll1e an oplion only afrer 1')40 wht:n the fedcral goyernmeIl[ earmarked 

large sums for research as a result of major wartimc alioc\(Jons.' 'l'hc rhewrical po­

sluon 11l mid-century anuclpated LHher than /()Ilowcd social reality, yet il served a 

ckar purposc. hom B()SlOn to Hohok~n, leading aeademic engineel-~ hegan sever­

ing tt:chnicll education's intimate ti~~ to loeJI COlllnlunirics and ~h~dding work­

lllg-cl,ISS root~ and Its allIance with women's rights' advo,-at~~, I f in tilt: ~arly year~ 

of building an l1lstitlltiOIl mOH l'ngineering programs admitted a few WOlllen a~ 

spt:cial students 10 1IlCl"t:ase cnrollmcnt numbt:rs, once the educators fCit on firmer 

ground, they sl;lrtt:d to SpUI'll them as part of what Margaret RossitCf has called [ht: 

nl,l~Clllillildtioll of tilt: professiom. SignificllIdy too, tilt: co-educatiOJ1.l1 land­

gr;tnt in_'>titllti()l1~ wn~ tht: first to ~P()llsor home Ce(lll()mK~ as ~~parate rare~r 

tracks for women which di\"~rtt:d lUany rural WOlllCll, i[lter~~red in technical 

fields." 

rht: chieLuchitcct of the idcology of" school eullure" alld shaper of tht: profes­

Sional boundariL's of mechanical cngllleel"lng was englllCeI'lllg educatoI' Robcn H. 

Thurwm (18;9-[<)0.:;). Tlllll">ton was descmded froIll the early sntlns of Rhode ls-
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hgun: 11. Can()on or U"il "ngLIlt:l'fmg 'lUdt:lll' at [he Land"gralll 11ll[iw[iOIl Purdue' Univc'l'­

_,jr~' pre't:lHing rhumeh-", ," mdlvldLLall",dgt: lHlLldt:L' working in th~ Ildd rarher than a:; par­

ri(-ipan[, in brg~ L1b(ll-jnl"I"i,'~ prok,l;_ ReprodLLc~d Ii-om ('ngin~cring d.l_" hook f)"u,-i,of 

r~9)· 

land as the eld(:st son of a prominent manut;Kturer of w:aDl e:nginc" but h;ld no 

knack for business to follow in IlL'; father's foobteps. Instead, be pursued an aca­

demic career as a professor at Stevens Institute of Technology and at the land­

gr;l!lt 1I1o;rinllioll C:orne:1I University, where he inaugurarcd the first mechanIcal 

laboratory and shop cour~<'s ill the country, and became: Iht; fir.,t president of Ihe 

ASME In 1880, and a member of the MAS, Ht; developed his argument regarding 

the academic aspen of engineering knowledge ("the application ofsciemific thw­

nes to the useful arts") in a debate with a Johns Hopkins physics professor, Henry 

Rowland, who espoused the notion that science rather than engineering stood at 

the pinnaclc of true knowledge. Carving out a space benveen ativoCllC'i of pure SCI­

ence and those extolling rhe virtues of pracrical enginccring as a moral grmllJ.­

~ium, academic enginet;r~ likc ThurMon llt;Ver grew tired of lobb;ilng fi)r formal 

\e:chnical nlucatiol1 as the: IrllC path toward, cngineering knowkdge.'" In the hope: 

of achlcvlllg their alms, acade:mic cngin(:ers increasingly relit;d on tactic~ of 

profcsslonalization and adjusted their cduc<uional goal forging tics with national 

induslnal corpOra[iOllS and vIsiting locll bctorics with thcll' students. 

Nevcnhelcss, graduales from e:ngincering sch()()ls [()Und rhclllscives Ullprc­

pare:d for thc reSlMJ.nce: fmlll ,'>ea,ol1e:d Ileid Cllgllle:crs, powerful employe:r", ;llllO-
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cratic foremen, and skillcd workers alike, who had litde; use for academic attitud~s 

and contimwd to put their faith in knowledge karn~d through their craft's tradi­

tion, their own ~xpericnce, or existing plant rolltine~, and who accompli~hed in­

nova[ion through a !11~th(ld of trial and error rather than through the sCleIltillc 

procedures advocated by the academicians.lFigure lIJ The cxpcri~nced field engl­

nt:er Ainsworth remembered thc four cngineering ,tlld~nts and an assl~tant profcs­

Sal' from the land-grant institutions Iowa State, Wi,wnsin, and Michigan 

Universities who had been asslgn~d on 0. ~urwy job for th~ Chicago-Missouri and 

St. Paul railroad in rhe !X8os. It wa~ not a happy m~<:ting of work cultures: "These 

men seem to think they were our for fun only, and I had to say to them, that it 

made no difference whether theywer~ from th~ ~lums of a city, or a State Univer­

sity; if they remaint:d in my camp th~y must bchavc dccently." Ainsworth con­

cllld~d: "the work should be done in my way."" 

Others agrecd. "That the professional schools can make enginee;rs i~ ah~lll"(!," 

wrote Olle rcader of the widely read Nnv York Journal th~ FlIgtnl'tring NfUi.f in 

I~)I5, exprc~sing a strong bdie;f in shop-floor knowledge." And evm educators had 

to c()l1ce;d~ that, ·'engint:ers arc not made in college." Many agreed dla[ only a 

"long apprenticeshIp of practice" marked the true rile of passage into engine;ering. 

Thc engineering student "learns to he an cnginee;r by his post-graduate cour.,,~ in 

life, where he is ruhhed bright by continual pr:Ktice."'· Such instruction in the 

workplace directly challenged the authority sought by engine;t:ring educators. The 

editors or J:"ngiru:rrlll,,< ({lid Contl"{lctmgof ChICago, for instancc, quO[cd their man­

aglllg Jirector, the civil engineer and scientific managemeIH adept. Halbert P. 

Cillctte (b. 18(19), who had argued that a "complete educHion should give a man 

habit~ as well as Ideas and training in logIc. fhe hahit of going among l11t:n, the 

habit of studying lhcir habi[s ... [arcl ... cenainly not les~ important than a training 

m SClence. I tear rhe} are, howcver, the; very things that few educators have tried to 

cultivarc in lheir ,tudellr;."·' The 'habit of gOJllg among mcn' l·epl·esented a mana­

gt·rial ideal of engineering that carried a heavy political load. It thus linked engi­

neenng profe~~ionaJism closely to management and bminess. 

Educational n:formers like Thurston who sought (() upgrade cngineering train­

mg faced a dilemma, however. Their form of engineering knowledg~ wa, ba,cd Oil 

thc authori[y of science rather [h,m on rhe authority of the workplace whe;re cla~s 

shaped th~ rciation; bctwe~n management and labor. In thc eyes of employers 

who were ,uppo~cd (() hlre their ~tude;nt~, academic knowledge did not prepare 

rhfOm for tht: rough-and-tumble realities of the production floors and building 

~ites. J\1an}' engineering t:ducators tried to imitate "thc methods and manners of 

real ~hop-lifc" 1ll college shops th<lt housed stc;am engines, blacksmlth tools, 

foundries and the like. Here hands-on expencllce coulJ be; acquired while preserv­

ing academic ideals. The issue did not rum on machines but on m~n. Howcwr 
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wdl-equippcd, the problcm with the college shops was that the trUl' confrontation 

with the auirudes of independcIH workers and bullying foremen could not b~ 

tcsted. The ability to "IJ:llldle mcn" remaincd the true hallmark of the succe~~ful 

cngincer of a management protcs~ionalism of cngincering. This managerial ideal 

of cnginecring balanced precanomly hetw(O~n working-cla'is manliness and aca­

demic gentility. " Work in thc laboratory, the shop, and thc fidel, tough jokes, and 

ovcralls all added lusrer [() the male ritcs of pa,~agc~ lllto the profe,sion. It ~(Orved 

not only an educational goal, bur also sought to enhance the pre,nge: of engilku­

lllg education. In th(O~(O cnvironments, women stlldent~ were: encouragnl to take 

math clas.'>e:s but often e:xcluded from taking shop or field trips to bctorie:s manda­

tory for graduation. 
'J he balancing act hetwee:n labor and capItal, betwe:e:ll working-class manliness 

;lIld f(Omaie geIlEiiity found \"isual expression in thc rqne~entati()nal ~tra[egie.'i of 

advocltcs of engincering cduc.uion. Thc young California School of Technology 

lhose: a, thc covcr of it~ ncw magazlllc the imagc of Dougla\ Tilden'; sculpture 

,Hrthilrtlcs Frlll!ltllin, which cekhr;ued the muscular masculinity of working-class 

Illt:n. The .,culpture, wh ich fashioIled a bneiful mach inc corrt:ct in mechanical de­

tail (kver, fixnl pivot, and pivot hnk) but widl an ullworkable design, oftcred a 

sanitize:d vi,ion of the union bcrwecn cll-wal and labor-thc ide:11 that engll1eering 

cducJwrs cspoused. The image of virile working-cla" men calCr(Od to ,I thorough I} 

middle-class audimce. It also fcatured young apprentic(·s dangling dangerously 

from the lewr arm of [he punch press. [Figure 12[ Consciously or not, the Califor-

1l1;1I1 ellglneuillg (Oducators promOlcd an image [h;u was s[J";1Jlgely appropriate for 

thc thomands of engincering students who, upon graduation. were desperately 

sccking eIHry-lcvel jobs III thc tight marker of the 1890,." 

A., engineering educawrs were aware, many graduates found the:Jll~dvr:, .,tuck 

in drafting depanment~ ra[her than climblllg thc promotional ladder tow,nds 

full-fledge:d engine:ning Clre:cr~. Educators wcre caught bnween [heir own desire 

If)!" further formalllJtioll to IIle:Ct the sLlndards of academic collcague\ of the sci­

t:nees and the: dt'1l1and from indu.,rry For practical training of [heir personnel. They 

depended for the moq part on the wil1inglle:s~ of poweriLd employers [() accep[ en­

gin..:nlllg graduate~. To circllJllvt:nt ,uch conte:sts over control ,\Ild COIllIll;llId in 

the Amencan workplace and thc dwindling opportunities in the AmcriClil West, 

academic cngillL'Crs helped their graduates gain practied experiencc on the budd­

ing sitc~ of [he: f:lsl-cxp:lIlding AIIlcrican empJl"e from Cuba, Panama, f\<JCamSlIa 

to I law,lii and the Phillppincs in Ihe aftcrmarh or thL' Spanish-American war. In a 

debate over the most ,lppropri,\tt: t:nginee:ring educllion, hridgc engineer and ad­

vocale \X'addell imist..:d that Spanish r,lthe:r than french should he: LlUghl he:callsc 

"I am flilly convillced that the Uillted States will soon domin,He thc foreign bmi­

!lV;" or Lal in-Amcrict; ,md [hell slleh a result mUSl come abolll primarily tiHough 
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hpLn,' 1-'- }\c((kll1i,' ('''gill('CI"' projCl ling <1n arhlelic, mmclllar, a"d "'orkmg-da,, hut p,-,'cui­

Oil.' 1ll,1nli"", Oil the lOVer of till' fir,r i-","~ of j be Catilimlill/o", iJI,j ofT('r/}Il()/ogy 1,1 (l:~brll<lI'V 

1~)O'l). Appll'nti(c" arc dangling d'lIlgnomly from th~ le\'u arlll of' tll(' punch I'll'" C()I'I'CLI III 

mcch,lIliclllkrad but wah an ()vnall dr-fulleriollal (k,igll. Courtt,)' of U nin'l'sir~' o['CalifrJrllLa 

l,ibl.1l'-", lkrkde)', C\, 
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th!O efforts of American engincers."" For many, the emerging cmpire became the 

moral grmn;lsillln For young gradu,ues to gain cntry mto the field through the rites 

oFpa~sag!Os out~id!O the U.S. in the period after 1X9X. 

In the American South, Northun ind\l~trialists and philanthropists helped 

draw racial boundarie~ around technical cxp!Ortist; during the same period of ex­

pansion. Many African-American ~layes had r!Oct;iv!Od technical tr<lining through 

apprenriceships that had been used to teach ~laves the vocational skills nenlcd to 

keep plantations sC!l~supporting. They worked a~ skilled stone masons, black­

smiths, and invt;nrors. Funded by Northcrn indusmalists, promoters of the New 

South movement realized that aftt;r the abolition of slavery [hey needed the scores 

off"reed slaves as a new labor force to indmtrializc tht; South Jnd defuse [he hostil­

i[y of white yOll!lg men to do work tainted with tht; a~soci<ttion with manual labor. 

Tcchnical educa[ion for lhe freed "laves ~el'med a logical st!Op after Abolirion, but 

African Americans did no[ benefit from the allocations of the 1862 Morrill Au, in­

knded to dcmocralize higher educa[]on for the sons and daughtl'rs of EUlller~ and 

workus. Instead, a coalition of missionaries, freedmen's bureau's officials, and 

Northern iIldllstrlali~('; hdp!Od fund ~epar:J.[e ins[itlltions fill" Afncan-Amencans 

including the Hampton Normal ;lnd Indu~trial Institute in Virginia (IX72), At­

lanta University, and the Tuskege!O Normal and Indw,rrial Imtilllh.: in Alabama 

(IH8~) to lJlculcate a Nonhern \vork ethic and indmtrial ~kills. Evell thl' rl'viSl(lIl of 

[he Act in 1X90 stipulating that no state would rcceive tednal mOlley If it did nOl 

admit people of color [0 its land-grant colleges bilcd to solve the problem because 

it abo mandat!Od that tht; .,tate, could provide such an educa[1on 1Il "separate bur 

equal" institutiom. A~ ;l result of tllt; st;cond Morrill An, six[een f"nlcrally Sllp­

poned and separate African-American land-grant institutiom and seven SlatC-run 

Africl1l-American normal schools and colleges werl' est,\blished bnwl'en 1890 and 

1915. African-Americans lVere shunned and scnt onto separate educational and 

employment track~ ill tht; useful an.", bur !lot [he applied sciences. 

Th!O addition;ll fund~ for African-Americans provided scpar,lte educuional 

paths toward~ technical work, carefully rt;drawing the lines of race whcn lllallY 

Southern African-Anu:ncam, started to move to the :'\' orth in the' hop'.: of escaping 

the groWll1g oppression ill thl: South. This kgj~!atioll t;ffectivcly kept AfriC;)rl­

Amenc<lns from jOlJlll1g lhe ranks of the expanding englIleering occupCltioll. In thc 

hardened racism of the 1X90s, Afncan-Amencans relied Oil scYel"a1 strategies to ne­

goti:ne lhe narrow space Ieli to lhem. At the SOll[hern black schools, engll1eerll1g 

topic., WU!O taught under the disgui.,e of the uscli.d ans, while Howard Univcrsity 

in \'\/ashington DC ~tarted a g!Olluine engill("ning program within it., own wall., ;lS 

early as 1912. Individual African-Amcricam tried to ~ca!e the bastion byapp!ymg 

to whae :\ onhern cnglllccnng . .,chools including Ohio State C nivtr\ity, Yale, and 

MIT. TIll" taCtics 10 uain Ali'iun-Amcricans filr lechnlcal flelds was at kast suc-
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cessful enough that by 1927 a newly cstabli,hcd cngintuing organ i-,atioJ], the N a­

tional Technical ASSOClJ[ion, could bO<l'il 125 ;tcademiclliy trainc:d members. Fvcn 

[hough they W(.'r(; cngineus by naming, it i~ ~jgnificant they were careful to aVOld 

the terIll and inst(;ad chost; to identify thumdves as technicians. Similarly, for Af~ 

rican-Am~ri(ans, the mechanic arts might have been useful and prOfit;lbl~, but 

they were not aHowcd to be termed applied seienu:. '\ 'I"he African-Am(:rKan lead­

ers Booker 1'. \VashlIlgron and W.E.H. Du H(m disagm:d on what ,tratcgies to 

follow in this amlOspherc of hardened r<l.cism during tht: 1890.'>. The South<'H1 

ex-slave \X!ashlllgton oprcd for <l tactic of Cl.Illouf1ag~ by \,,:hi(h he Il10bililCd the 

rhetorical posilions of the useful ;In, for his own use. To the younger Harvard­

educated Du Bois, true liberation would suu.:eed only if Afncan-Amencans had 

the right to be Shakespeare ,cholars and <engineering profes'lOnals on the same 

terms as whit<e,>. 

REVITALIZING MAI.E ACTHORITY THROCGII PROl'ESSIONALlZATION 

At the l"nd of the nlIleteenth cemury preS'illl"Cs for i ndusion came from all ,ides: la­
bor, women, and African-American advocates all dt"/ll<\ndcd tllt'ir place, Through 

the language of the medical model of profcssiollaii,m advocate, of enginenrng re­

ca~t a male middle-eli):" di,course of technilal Illa~terv and control that had also 

heen part or the parnarchal culture of business model of profe~sionalism. '[ 'he first 

conteH of class identity between the adVOGHeS of the ,hopfloor and those of" 

school-cultur<e socialization had been limIted to lhe e'itablishmellt engincering. 

The second challenge to the reproductIon of old patteI'm of male authority be" 

t" ... een establi~hmeIll engineers and the rank-and-fik W;l~ {(H!ght in term, of diHer­

ell! models of prof<e'>sionalizatlon. A<.:ad<emic engineers, engineering ddvocalcs, 

and e'>Llbl ish men t engi Iwer~ employed rhetoricd ,trategies and cOlllcd new words 

to ,up port ,he,e efforts. Tht'ir border di~putn WIth other workers grew out of a 

,mall dite's cffort, to e"tabld! professional organlI.atiolls which reflected a larger 

movement of prorl:sslOna[ization al,o wirnessed in many other speciali/.atlolJS like 

law and mcdicllle. ", 

As ,Ill occupation, American engllleering both [·csembl(·d ;lnd diff(;Ted from 

other 1l('W profe"ioll> be<.:au.'e it was a divided house th;\[ wa, IlC\'er able to estab­

lish the da"ical galekceping mtchani,ms like licensing law" uniform education, 

and lredt'ntialling, other profe,stons wl'I"e able to mohilr/.e. The confllCls over the 

true path towards an engllle~'rillg careel" came to the fore in a hattie ovt;:r lhe kind 

or professIOnal model engineenng would l:lkL'. 1\, engineering tran~formed !Il to ;1 

mass o<':cLlpallon :lIld leader, tried to control the pro<.:c'>'>. thrcc prof; .. "ion;d nlOdeb 

competed for promi !KnCe in the first half of t he I wenl ieth cen tury. Bu,inc,s lead-
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ers and establishmem engineus working for private business patronized a profes­

sionalism stetped in management idtals of command and control. It had an 

ideologICal base in the shopfloor culture of the Eastern industrial tstahlishmem 

and had been reworked to suit the circumstances of industrial capitali~m. 

By contrast many academIC, consulting, and urban engineers supported a pro­

fessionalism modelled after [he medical professIOn's emphasis on autonomy and 

ethics that would keep a distanct from the business ethics of prof"itibility. Rank­

and-file engineers rejected both management ideal~ and ethics; instead they fo­

cussed on employment service" working condition;, and pay through ~tparate en­

ginetring unions and bargaming un1ts within blue-collar unions. In acceptano: 

speeches, professional journals, and anniversary banquets, engineering advocates 

began to claim infinite expertise in a~pecrs and directions far beyond purely tech­

nical knowledge, but they ~imultaneou~ly expressed the need to establish clear and 

unambiguom boundarie.'i within an occupation where anybody from the board­

room and tht research lab to tlw drafting departmtnt could claim to be engineer. 

Engineers engaged in difftrel1t forms of boundary work because [hty did /lot suc­

ceed in drawing on the classical gatekeeping mechanisms of the other professions. 

The establishment of the early occupational organizatiom providtd one means for 

developing the much-needed sense of unity that engineering lacked. These organi­

zations helped to fix firm boundaries at pOUltS where they seemed particularly po­

rous. In 1867, the older generation of civil engineers had established the first 

protesslO11;ll Jsso<.:iatiol1 (ASCE), which sheltered older, wealthier, ;!.nd conserva­

tive member~ and upheld exdusionary requirtments for new members tor many 

years to come. In responsl' to these elite organizations, more mclmionary local or­

gani/.alions that could better deal with the regional working conditions and wel­
comed young graduates sprung up everywhere in the urban cemers of Pittsburgh, 

Chicago, St. I,oUls, San r ranClSCO, and many other industrial commun ities. I n San 

FrallC1S((), the Technical Society of the Pacific Coast served a~ a focal point tor en­

gineers as far as Hawall, \vhile the Cleveland Engineering Society tended to the lo­

cal politics of the city's reform mayors. By 1')15, one observer estimated that about 

20,000 engmeers had banded together 11l local clubs and the same number in na­

tional associatiollS. These initiatives were so sLlccessful that within thiny years, 

200,000 enginetrs had organized themselves in national societies; ;mother 12,000 

belonged to state as~ocial ions, 27 ,000 to local (lnes, and 72,000 joined tngineering 

honor sO<.:ietit:s and frattrnitit:s.'~ Many hdd multiple memberships, knitting tht 

growing fraterniry together that came to carve out an important niche of male 

middle-class identity, authority, and values. Professional organizatiom played im­

portant roles 1ll setting occLlpationJI boundanes on both edges -upper and lower. 

Just as America expanded its industries westward and onward into countries in 

South America and the Pacific and the fidd of engllleering became a mass occupa-
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tion In the process, engineering ad\'ocate~ left no stone unturned to dcflne and re­

strler [he fidd in lheir struggle for professional standard~. In their drort~ to clarify 

the social boundaries of their occupation, [hey often ddlned dlelr rdentity in 

exclml()nary lenm. Instead or specifying which skills warranted [he [idc or engi­

neer, their defi ll1tion~ centered on those who faded to qualify for certificatioll ;lS an 

engllleer and ~hould therdtHe be excluded from the field. For example, in support 
of the new constitution of the Amerrcan Society of Civil Engineers (A5CE), 

Herman K. Hrggrns, who had worked (or the railroads rtH many years in the U.S. 

and had reached the level of an assIstant engineer on the politically taUlted, 

ill-managed, and malana-plagued Panama Canal project, (orcefully argued rn 

1907 that "the ddlnition of lhe [erm engineer should exclude the surveyor per se." 

Higgin<;' call for a cle;n profl·<;sional boundary came on the heels ofa major reorga­

nization of the demoralized labor f()I\.e and engineering staff ar his workplace in 

the Panama Zone after the managemuH ,nUClure of the r;lilroat.b. Leacli ng urban 

engineer John A. Bensel (b.r863), who had been rtmnalJy educated at Stevens In­

MitlHe ofTcchnology in the ,SSos and practically [faIlled on site III urban building 

proJcct; such a, water, <,ewage, and tunnel construction in New York City, sec­

ondcd Higgins a few year~ later. As the then Pn:,idel1t of tht; ASCE, Ben,el, 

warned that "in our aecomp!i,hmems we arc not to be measured a, ~killed arti,ans 

but the EK[ remaIllS [hat. .. society at large docs so rate us.'· In like manner, another 

memher of lhe enginccr1ng establishment deplored Ul 1910 "the loose manner Ul 
whICh tlw t(.'n11 . engineer' i.<, applied to mcn in many dep,HtlllelHs of work, and of~ 

tell appropriated by tho.<,c who have no proper claim [0 be so called." In 191:;', lhe 

editor of T:llgllll;CI"lIIg allri COIlf/"{{ctill<~ in (:hiclgo offered some practical ;ldvice on 

how to curb the ··usurpation of thIS profc~,ional tide by mech;l1lics," pmpo,ing 

that both railroad officwl, and uniom be persuaded "to drop the lise of the word 

'engineer· as a deslgtlanon ofJocomotivl"-dnvcrs," and endorslllg those who SpOIl­

~ored liccthing laws f()r engincer,. He expected that sueh legrslation would be the 

lllost effective imrrulllelll in restricting the free use of cngUleerrng litles.' 

Cbaillplon~ of profc<,~ionali:tarion or the elce! riealllldustry took SImilar rhetor­

Jeal pOSItions armed at exclusion. In the J8Ho" there had been no offcnse in ealling 

husinessmen-engllleers like Alexander Craham Bell alld Elihu Thoillson electri­

cians or telegraph opcraIOrs. To put an end to thi, practice, the newly estahh,hed 

prot~~"iollal org'tlli/.ation, the i\merrcan InstiIUte of Eleetrlcal Engrnecrs (AlEE), 

interft:red 11IlgUistiClily with the introduction of lhc tCl"m "electneal engIneer·' as 

the field lX'CIIlll: too crowded. Thollla" l.ockwood. :1 long-lime klegrapher, ex­

plailled to the nlelnbn, of the A,IEF in IH;J2, for eX;lJllple, rh:lt rhe lerlll "clectrictl 

engl1len" had been adoptt.'d wht:n a gIT,[( number (If people called rhelllwlv(O<, clt:c­

Iriuam and "the word !electrician) fell into Wlllt: disrepute."' He r("cdlcd lhal, "it 

wa~ necessary to coin anothn and !nort: euphonious OIH."," and al."o pointed 10 thc 
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irony [hal "thus i[ came about that before we had any institutiol1\ for Ir:;trning in 

that line, w'" h,\d electrical engineers.'" 

For similar reasons, leaders in the chemical industry Uk," Arthur I). I.ittlr: intro­

duced thr: new term ''chemical engineer" to enhance their proftssiol1al identity. In 

the case of chemical engintr:flng, thi, act grew Ollt of deliberate anempts to offset 

rhe inadequare pay, low status, and lack of promotion of chellllsts - many of 

whom were women who worked in corporate research laboratone,. (:hr:nllcal en­

gintering advocate~ hk~ Arthur D. Little were dttnminnl to distinguish them­

selves from rll-paid l"l',earch chemiq:" ,\nd analyrical chr:mlsts. Chemists Larm:d 

eonsldLrably lower wages beCaLtSe thtir work in chemical research and testing labs 

wa~ often routine, monotonous, and dangerous. Thc'se chemical research jobs of~ 

fned what men few oppo]"[uni[ies for promotion to move up and out of theSL UIl­

pkasant working wndi[ioJlS, aldlOugh it did provick the few ()pportunitie~ 

;\varlablt to wonlLn and Afi-ican-American scientists. \'Vhen ,bked by the 

\X!om~1I1's Bureau aftn dle firs[ \X!orld \X/ar, Little asserted that chemical rc,r:;trch 

offered exccllr:m cmploynlLIll opportunities for womcn, but he rCl':ned thtse oc­

cupational models for men. To offsel the problcmarrc repuwtioJl of chemistry 

work, Little and othtr fO\lndi ng membeI"i of rhe AmeriLan Institute of Chemical 

Enginn:rs (c~t. J908) dclibnately a~wcialed themselves illS[cad with the produc­

tion proccss and with male managelllc'nt after Taylorite f;L,hioll r;nher dun with 

industnal research depanmelHs or academic ,cieDee.·' 

Thus, the semalHic shift from chemi~t to chemical cngincer e\t;lbh~hed an 

alignment with management rather than w!th \Lience work. The shift was not a 

rhetorical COllstruct ;done. It sr:aled a professional struggle that was in pan politi­

cal. lr linked chemical tnginening to the patriarchal aUdlOri[y of bustness and 

managemelH practices III a time when the chtmicd industry was consolidating 

into large Lorporal'iom. As a consequence of this intense boundary wad" lhemic;d 

enginetr, could become plant managers rathel" than lab teChIltClan\. 

Engineering rr:formers ~harr:d mally of the .";llne professIOnal :md dass ambI­

tions a, lawyer, and doctor\, but thnt werr: abo imponalH difTcrenees between 

them. If doctor, and lawyers s~,t\'('d largely unorganized dient\, engilleer~ EKed 

till' formidable force of powerful political and corporate organil,uiol1s. " Engil1c(T\ 

bctd I he challr:nge of mastering both the ability of buslIlessmen to offer tangible 

proof of lhtlr track\' w()rthine", and the knowkdge and skill of [he ,peualiznl 

workers whom they ,oughl 10 man;lge and on whose Looperation [hey depcnded 

,0 comldtT,\bly. Theil- managnial dell1e,lIHlr ,l(cluired a mOlT di'iUIH s[yle when 

they superviscd c()ntractor~ ,lIld gangs of corn mOll lahorers like tht: I ri'ih diggers of 

the North t\merican eanal~, the Italian 111a~om and thr: Chine . .,e trKk \\orkers in 

railroad cons[l'ucrion, or African-Aml'riLan cOllvius III both illd\lstrie~. In illi, 

workplace LOll(CXt, the engrneers wldl managerial ~kills were understood to be 
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male and white, as a matter of course. Increa~ingly engi nC(;T~ found themselves not 

mercly caught in the middk negotiating a nanow spate between labor and capital, 
bm also acted as an active and sclf-':.cotlscious constituent of a middle class in for­

matioJl. Engineers remained distinct 1Il that tht:y suaddled the caplralist fence be­

tween the; interests of proprietary firm~, large corporations, and political m;Khin(;'s 

on the one hand, and ~kiJltd and unskilled worktr~ on the other. 'The technical 

man," wrote Olle engineer in an engineering advocacy Journal in 1918, "will Join 

with neither capital nor labor but stand upon professIOnal and correct ethical prin­

cipb."" 

This position in the middle turned out [() be an Illcrcasingly tenuous on('. In 

Dcc('mber 1917 when the U.S. had t:nrcred the war and m:lny in thl' prore~SiOIl he­

gan to articulatt: their worries, thl' lhief l'nginet:r or the Indiana Public Servia' 

Comnmsion, Otto H. Garman (b. (880) fl~hionnl tht: ideal or sw.:c('~~r\ll l'ngi­

neers Jll politically loaded sartonal subd('tie~. "I.et JUt: say it is all right to wear the 

ov('r~1l5 during the day, but have a different suit of c1O[hes and use fine soap and 

water befort: going home in the evening," he advised his (,llg111ecring colleagues.<'" 

Educated at !cllld-grant imriultioll Purdut: Cnivl'r~ity and ('mployed ;lS an urban 

cngl!lCcr connected with tlll' urb<1ll managl'JU('llt nloveml'llt that ~ought lO cir­

cumvent local politic" Carman projected an idea! \vodd where engineer., (krt1y 

shutlkd back :mJ forth between lhe world of work and lcJsurc, building ,it<.: and 

omc(', working-dass .mel upper-cbs.;;, l~bor and eapllal, and mL"!1 and women. By 

dOllning the proper garb, engint:ers could hold these opposing donlJins together, 

he believed. Carman bc10nged to a group of<.:ity man;lgu, who rnaint<lined tcnu­

ous rclatiolUhip\ with corporate leaden, who ,ought to wreH (Ontrol or citic~ rrol11 

the working class and the political bos,c\, and who worked for the kind of is'iUCS 

advocated by lhe many women's clubs pmhlng for civic improvemellt~. DUrlng 

the 191OS, rhi~ 111iddling position became idealized in the notion th~t engincers oc­

cUPlcd a unique and privilt:ged space bnwt·t:n labor and capital. I Figure 13J l-or pa­

triCIan and urhan engineering reformer., like electrical t:ngineer Morris Cooke, the 

only guarantee of presCl"ying independence ill the middle wa~ lhrough the t;Juic ()f 

ch,.,ic;ll prolCssionalism, with ItS emphaSIS on autonomy and nhi(..s, ~hedding, like 

the rhc'wrical \lralt:gr or technology, its working-class, cla~sic blue-collar as,ocia" 

lions. However, thi, prl'cariolls po~ition wa.;; rather ideali/.ed and nO[ allalnable f()[, 

all. Carman, Higgim, Bemd, Cooke, alJd othu advo<.:arcs or dll engineering pro­

fCsslOnaliml that emphasized ethics and eqhetio repre~cnted only a minorit)". 

Ihgure 141 
For rank-and-file englllecrs the abilit;. to nMi main this middle ground involvnl 

much more than donning the propel' garb. They wughl an enginening prOreSS10ll­

alism less preoccupied with ethics than with bread and buttt:r i~~lJ(." IJlcluding pay 
scales, medicallllsllrance, and vacation~ without bClIlg aSSOCiated with blue-collar 
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Fipl"'- 1.1 Idc"lit.l"d (ngi]H"<:I" ill .! \'<:hlCll~"I"L 1""]lio11 of Confidc:ncl' bl'[II'l'en l.abor and 

Clpi1.11 published ill dw cnsinening\ "d\,(K"~)" journal, I"~ f'mfl"SSil!iitd /;";'f,iJll'~"" (192..). \JOlt 

Ihe arcilcrqlic.ll bUi subdt .1.1I'lorial di.<til1criol1; nfh<'\ld and [()(It g,'ar. 



Figure' T'. ldt.diztd nul,' palh OfPl"OillOliOl1 !ioll1 SlIl\"l'yor Oil til<" bllilding ;il( to a 1l1.I11Jf',<:­

illt·Jlt pm;!io]] al tl,,: ~()rp()rale' ollicc when .111 was no[ well in lhe prokssion. Reprodllccd from 

!I". !'m/;'5Ji()wti h1f!.i"'·Ni)aIlllar;' 1';12)). 

unIonism. Their profe5sionali~m was neither Illode!l(;d after the l)U~ine~~ commu­

nity nor airel" the mcdical occupa(ion. \Vhcreas engineers ,eci()ng management 

prof~ssi()nalislll ~aw rhcmscl,es primarily as proprletary-managcrs and the rcform­

er~ vicw('d dH.~msdvc:s ,); city Illallagc:r~ or academics in public and unIversity em­

ploy, I"al1k-and-filc: cngin(;er~ eame 10 ;letc:P! rlll:ir "lat\), a~ employees. 

\Xiorrying about the working ,wd ,oeial cOlJditions, r.mk-and-fil(; l11(;chanic.:al 

engincer ]\iorman 0..1cLeod (b. 1879), thl' ~Oll of an II'ish imllligrant (\ther and a 

gr,jduatc from Corncll with work expcrlcncc at thc large cknric.:,ll corp()I"ariom, 

cxprcssed thc SCmllllClll ofscorcs of mhers who laborcd on the lower rung~ of the 

occupation at thc bCgltllllllg of the cclltur~:. In (he ~amr: year that Cannan pro-
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posed his sartorial politic~, M cLcod scnt a letter to the ncwly eSlablished American 

A~~ociation of Engineers (AAE) to cxpress hi~ frustration with the ,ociety\ leader­

ship. It might be vely well for the AAE to talk about raising ethic, and ,tatus, he 

wrote, but instead of blaming engineers for the working conditions, he belicved 
that "'The Ignorant capitalist. .. ls the place [0 begin [raising ethiCS] and nor ", .. ith the 

engineoef." The specter of a medi<:almodc1 of professionalism, w1th its emphasIs on 

raIsing stand;ud, and ethics, might be;( promising taeric for engincer~ in improv­

ing ,alarie, but, McLeod warncd, the organi/_ation {;\i1cd to address thc more basic 

need of finding enginecrs jobs: "Do not continue to adveni,e cng1l1ceri ng qlldcnt~ 

and practical men 'for positions at small sahllY with the pro'peer of advallce­
tlH;nt.'" McLeod, who had been Ilying [() find ajob on his own fill" two years when 

rhe U.S. was preparing for war, wryly concluded his letter: "This advancement 

llsUJlIy come" when the lllan l.~ dead."'> Another letter writer agreed with 

!\1cLeod\ ~elltirnent that rhe patrician leaders' cmphasis on ethics was Ollt of 

touch WIth the daily concerns of most engineer, at the bottom rung of the profes­

sion. He employed a military and engineenng metaphor to vcntilate hi, anger and 

charged: "If YOli are going to raIse the ,tandards of ethics very mllch higher, you 

will have to provide it with an OXygCll tank so that it docs not start frothlllg at the 

mouth. \X/hat YOli need IS ;1Il orgalllzation provided with 42-cemilllcter 

anri-aircrafi: gum to puncture thc bag of ethics and hring il a little nearer 10 lhe 

earth. JUSt now we are \0 full of cth ic~ th;tt there is no room for} OUI- CCOIlOllllC and 

~ocial welfare snd-T"" Thm the cngineering rank-and-file had diJTerent priorities 

than their more successful brothers at thc top. 

Many hlslOrians of the pro/c'ision, however, have preferred to sllld)" the con­

ccrm of Cannan ;(nd hi" pecr~ rather Ihan lhme of McLeod." They regard 

Carm,\Il', ~earch for ~tatll~ and for profe"iollai autonomy a, a cla,~ic expre~~ioll ()[ 

middle-class aspiratiom resulting from re~ponses to social pres~urc, from above. In 

thIS View, the proccss or professionalization fUllctioned as a mechanism by whIch 

cngllleCI'S anempted to appropriate [heir status mainly from theIr social supenors 

or competitors - a status lhat could be shown by donning fine business suits and 

mallltainlllg clean-sh:lVen EKes. This interpretation should come ;b no surpri'ie 

given the choice ofsource~ to which mmt scholar, havc re,orted in mapping the 

terr;llJl, If one thumb, through the pages of PI-oJ-Cssionai journals and takes the 

wonb of ar\Jculate e~tablishment engineen at race value, the cxpressed anXIeties 

about ~tatl1s C,lll easily be seen in terms of the relationshIp betV>'ecn cngineers and 

their superior". To be sun:, esublishment engllleers like Carman dealt in their 

daily \vork WIth a host of businessmen, scieIHists, and politici:lIls on whme ]lower 

;lnd r;lVllr they depelHlcd for l:mplo)'lllent ,\nd recognition. But rank-and-file engi­

neers of tell felt the pre'~l1res from below, ,\, McLeod imistcd. The danger ofbelllg 

dcclas,ed always pres~'nted a threat - a risk that entailed having to replace a whIte 



FigUfl' 1\, J\1.\I1)' cnglllc'cring gl',\du,llL'\ fin.11 dc\tinatioj) W,\-I '"'''POI'nc' drafting r<lOm, lik<.· 

1111' olle al dl<: HalllmolT and Ollw ILilroad in lH'N, (;Ulll'll\W or I llvi,ion of blginl'l'l ing ,mel 

Indu,!,.)'. r\,llIon,,1 .\'lu"",m oL\mcrican H "lUr)', Smidlsonl,\Il Instilution. \\i.lshing[()ll. 1)(:. 

with a blue col!:1I' and EKing [he peril of t:llling otf thc pay scale lIlto the trench 
\ leI ,t;od 's cllnCt;rI1'i sen,t; as ,1 rcminder du[ middle-class solidarity of Amencan 

enf;lll<:ers did ]lot n:~ult from COIlle~tS wilh politicians, businessmen, and SCleI1[lsts 

"Iolle. Most r,mk-,\nd-lIk t;ng)llt;er., aniculatl'd their 'it;llOC of Il1iddk-cla,~ emille­

ment and privilege 111 a contest with thme they encoulltnt:l] on .l dady ba,)s in the 

workplace, like accountal1t~, chcmical anaIY~h, draft~mcll, ~urveyon, dcctrician~, 

telegraph opera[t)rs, common laborers, mlgrant miner" and skilled mechanic,: 

Unlike in Hri tain whert englncering was more closely bound [() the cultur~' of t:lJll" 
ill' bll~inc~\c, or in I"rance whcn; its m,tlhl'matical and rhcoretical ol'lcmation 

Jinktd the professIOn to tht >tate and to S(;i~lKe, in tht; U . .':.. b()llndarie~ on both 

edge.,> - upper and lower - dtfintd tht vcry Elbric of Amcrican cllf;ineering Iden­

lity, On the lower edge of thl' occupation, the ~trllggll' of rank-and-fik l'Ilgin~t;rs 

wah skilled and unskilled workers - subordinatt or competing - equally shapd 
their unstable middle-class idcntiry." Thus, a crucial hut neglecred mechanism of 

tilt engineer.'>' identity also qemmtJ from the dynamics in the workplace. It 

,ought to n:pruducc a diqillctiy male, white, and middle-clas" idelltity for a ncw 

t;ra. 
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BROKEN PATER~AL PRO:vnSES OF PROMOTION 

Despite the considerable ~ociologicd and historical literature on the subject of 

professlonaliza[1on, vounger and rank-and-file members thus fdt more concern 

with personal opporntnl[1es for promotion than with profe~~ional ethics or ide,tls 

of natiolul progress. Rank-and-file engineers like I'dcLeod had link inten:st 111 

professional autonomy and found their way to the AA E heclllse of its employmmt 

serVICe'i. 

The fine lines betwooen engineers and blue-coliar but increa~ingly <[Iso whitoo­

collar w()rkn~ came to f:l~hlOn engineer,' dislinct American middle-class identity. 

Belween [910 and [9.:;0 when busine~~e, merged and (.:ollSolidated, Ihe opportuni­

ties for promotions in large corpol"atiom dwindled. Thi, thereby jeopardized dl(: 

paternal promIse of promotion that had been es,emial wh~'11 engineers belonged [() 

an elite. The vast majority of engineer, - young gr;lduatC'i ;md rank-:lI1d-file se­

niors - found themsclve~ doing wutlm', mOnotollous work as surveyors, drafts­

men, tracers, COpYIsts, and calculator~ in drafting departnleIlts 1)(.:hil1d ,!t;,ks, with 

little hope of advancement, as one young graduate ob,erved ,\t the ArnooriCIIl 

Bridge Company in Philadelphia. Like so many other big finm, the company em­

ployed thous~lIl,b of drahsmen who desJgned. traced. and bluq)rinted bridt;es 

from New York to U~anda. Rohert \X/. Shclmire (b. jgRI). an ent;lI1tenng rcf<Hmer 

and municipal en~jneer at th~· BU['eau ofl)e,ign in C:hicago. was very concerned 

wah the possible explo~ive nature of the lS.'>lIe. He ~Iated the llnspe,lkable when he 

said: '"most of the young men arc draftsmen. Even (.:ompetent engl!leer, ;tlso arc 

draftsmen. If the mah were known. one would probably find that thoo bulk of the 
entire profe,sion were leaning over drafnng tables.' ., [Figures )5 and J() I To be ,ur,' 

some cnglllt:ers still adhered to the man;lgCl"ial or dassical prorcssional i(kal and 

, 

hgure 16. DI.1\villg illmll".uillg [ht rollgh ,,"orki Ill' <:ol1di[ioll' alld long hour, of Ill"'[ d,al[,-

1ll<:lllc'illLIlg ""<:1 draFtlng labl"s. ReprodUCed f'om The f)I;lji'iililil ('')()l). 
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worked a~ proprieron, entrepreneurs, managers, consultants, and profe~~ional ex­

pert witnesses, but the majority worked in the employ of others a~ drahsmen, trac­

er~, blue printers, or lab as~istants. "The engineer as a rule works for someone else, 

and IS not hi~ own boss unless he IS so fortunate as to be able to engage in private 

practice," as olle comnKnt;ltor remarked In 1917." The;e working conditions were 

not limltt.,d to the field of civil engineering. Few mining engineers worked as oper­

ators or had jobs in managerial po~itions. as the idealized Images of popular writers 

would have it. Many earned their livelihood m cbum offi<;cs li'om the anthracite 

district in southeastern Pennsylvania to the coal and silver mines in the north\' ... ·e~t 

region ofCaeur d'Alene in Idaho. The increased division ofLlbof ill engineering 

work me;lI1t that young engineers found their upward, path cut off. For instance, 

about 20 percent of nlechanical engineering students who graduated before 18,)6 

eventually belame member; or partners in a firm. That number rapidly dropped 

to ten percent in 190+ "It is doubtful If 10 per cent of graduate engmeers become 

engaged III busllless for themselves, e!ther as consulting engineers or contraCLors", 

one COlllempory assured. ,I At lhe same time, the number of graduates who be­

came or remained clraf(.'men increased. ThiS was the other side of the increa~ed di­

vision of labor and ;egmentation.' As the opportunities for entrepn:neurial 

ventures decreased, large corporations began to hire lower !lllddlc-dass youths and 

~ome well-trained middlc-clas~ women for low-level jobs, resulting in shifting pat­

terns of mobility. 

H} Ihe 19 [0" lhe engineeri ng occupation showed ~erious point.'> of temion be­

tween established engineers and the V;1.>;t lllajority W()!"klng in large corporation; 

many of whom were draftsmen working a~ (opyist~, tra<.:cr~, blueprintcrs or de­

signcr\. Thl: frinions were not new; they had existed throughout the history of 

engmeel'lng. In earlier times when discontented with the establishment's busl­

ness-a~-usual ani tude, individu:tl engineers had. refused to pay their duC', f()r 

prof<;'>sion;ll org,milatio11S while mining engineers in Colorado seriously contem­

plated Join ing thl: uniom." But for a long time the,e confl ict~ never took an;, org,1.­

nized form. Thi~ frinion became articulated and organized only ln the 1')IOS and 

1920S when c:nglllcns faced the mcreasing consolidatIOn of bmines\es lllto large 

corporations III lht: aftermath of [he first \x/orld \'{'ar. 

!Il tht: ensuing <':ollfrolHarioJ), enginenillg identity hecame mo~t ideoiogl(ally 

expii(it in a variety of organizations and ,tlso found articulation in the politic; of 

the workpia(e. Shclmire, leal'lling his engineering ~kills through cOrlnpondence 

school and pranic(', warned JUH "fter the first W'orld \\/ar. "Engineers have been 

raising themselves a\ it wcre by keeping the draftsmen down. Naturally draftsmen 

have become dIscontented; hence the prevaillllg and nationwide unrcst in drati:ing 

rooms.''''' In the aftermath of the first World \\:t·ar. the discontent of engmeCl"s in 

low and midlcvcl po\itions intere~ted in bread-and-butter Issues and the critiCism 
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of patriCian reformers who pursued a classIc form of professIonalism led [0 a [em­

poraIy but powerful alliance barh in [he Amencan Association of Engineers (AAE) 

and Jll its predecessor the Technical League. Under the leadership of p,urician re­

formers CD. Drayer and F. ;'\~wdl, the AAE ;mr;lnnl some 22,000 me:mb~rs in 

1921. about 15 pe:rcent of the profe:s~ioll. It not only pmhnl for a code oft:thics, a 

major concern of the patriCIan reformer~, but also campaigned for licensing IT­

quiremems and a <;alary scale for engmecrs. In 1909 its predecessor organization, 

the Techniul L~aglle, had alre:ady lallll(.:hed ,1 direct attack on the: limitnl oppor­

tl1nitj~s for promotion ,md thc exclusionary policies of the fraternity of the Ameri­

can Society of Civil Engineers (AS(:E). 

W/clcoming the establishmenl of the 'j echnical [.eague in 1')09 "with delighr," 

a young engineer from :\ew York Ci[y rhen wrore: "ler us no longn disguise our 
poverty under a mask of dignilY." Younger engineers, he as<;erred, ., can expect very 

lirtle encouragemenr from the generals of the profession who art: mainl r re:sponsi­

ble ftH the conditions in which the young engil1e:er., find rhe:msdve:,," Most ~ngi­

neers were "herded togclhn as thick ,l~ tht: si/.e of the room wll1 pnmit with no 

other ;Iccommodatiom thall a rough tabk or part of it, a stool. and a drawcr.·' 

Evt:n if most no longer expe:ct(·d to \tCt up their own firm, it was a true affront to 

tht: e:ngincns' self-tCstetCm and manhood to be treated as If tht:y belonged to the 

cla~\ of ckncal workers, like bookkeepers or low-level derks. Worse s[ill, rilL', ju­

nior engineer Implied that because englIleers did not have unIons to prmeC( [hem, 

the senior engllleer 1Il charge "generally txhibi[s k", respect f(lI" Ihe individuality of 

rhe young engin<:er than f(lr Ihat (Jf,l Ill~chanic who ha~ the: manhood to tdl him 

what he should be paid and how m;my hour~ he i~ to work."'" He acknowledged 

that ,llthollgh a cuhng prevailed for the rel'ltivdy high salaric\ of mechaIllcs, by 
contra\(, the wages of engmecrs had llO roof Bu[ here lay rhe crux of rhe malrer 

'I he viabilit} of promo lion and tht: ability to move through tht: ct:iling of the: w,lge 

~calc'i W,)S vcry much in ([ut:'ition. "Th~ proportion of adt:quatdy paid engineers to 

tht: tol,d numberengage:d in the profession is \0 small that, unless he be a genIus," 

the: di,gruntied and indignant engin~n stated, "hIs oppoftllnitie:s f()r earnlIlg a 

comfortable salary even at middlc agc may be cOIl'iidered ex[["emely limited." An 

editor ofa draf[snun's journal ill (:ieu:bnd, OhIo warne:d that draft\lllen who did 

meIHal work hut whme: cmployn, paid and treated them ,IS workmen wne most 

em-iolts of Ihe: "hetle:r paid union workmen in the machine ~hop'" TIK editor of­

fe:n:d tll<: tactic of drawlJlg linguistic boundaries around rhe drah'illlen'S occupa­

tioll b} re:snYlIlg th~ tnm englIlecr It)!" the «draft~lll,m who IS a respoIlsible 

de\igntr, and whme work i~ as [full' to be ranked with rhe wOI"k of professional 

Illt:Il a\ th,lt of engineers in any olher capacIty" at [he cxpensL' or coprisl.'i and Irac­
n~ who "mighr bertL'r IheH sllu,)rion by [radc union Ille:thods.' A chief draft'Ill;lll 

-'is 1Il reality a cOllstrucling <:Ilgint:e:r," jlOIltificw:d ,1l1Olhe:r.'·' 
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To counter [he overcrowding of [he engineering labor markc[, young and for­

mally educa[ed cnglllL'Crs pushed for lieenslllg lcgi~lation and sucecedt:d in spon­

sonng [he first Lm in \Vyoming in 1907.' The .';mlt~gy of licUlsing as a way to 

limit the acccss to the lahor markn had b!;~n highly succ!;~~ful with other aspiring 

professIOnal group~ like law:'er~ and doctors, but as the editor of the liberal Engi­

neerillg Nrw.\ retoned, such comparIsons did not apply bccause "doctors JIH.1 law­

yers arc almos[ invariably indep~ndent opcralors; tht:) Il!;ithn hirt: nor an: hir~d 

by [h~ir colleagut:.,>. Ellgi IlCt:fS. on tht: contrary, in their carly years, and sometime~ 

all dl!;ir life, aft: in th~ employ of other engineer" and this brings up the eternally 
di~tlIrbing IT!atio!] of nla,ter and ~crvant.'· EngIlleers· direct dependcncc on the 

workings of industrial capitalism madc them more vulncrabk and less protc([cd 

than lawyen and doctors. Cenerally sympathetic [() the gnevances of young cngi­
neers, lhe editor conceded [hat unionization would be ,In dfCctiv~ way to saJ:C­

gU<Hd hetter pay and working conditions, but arg\l~d that the soJidarit)" of workus 

which hll!tre,.;scd the ,trength of uniol1~ wa, precisely the point whert: engineers 

differed. Although unioill/ation might financdly benefit engil1ecr~ in general, he 

thought it would void the promisL' to the individual engincer ofbccomlllg a man­
ager: "If such a subordin:l[c ijnnior englllccrj eyer expccrcd to b!;lomt: a com­

mander, hc will h:lI'llly JOIll a sociny the end of which will he thc c-"Cabli'ihment of 

a l()\\"er gr;l(k or l'ngint:us, where the ,abrie~, to be surc, will he hlgher than In thl· 

lower gr;\dc~ now, hut who~e melllber~ must remain at thl~ ,lightly dev,ued level 

with \l11a11 hOPl' of advance. ",,< A[ the heart of the sdt~("~tecm of engilleers, as the 

young aspiring engineer ,md the ou[spoken editor ullderstood it, was ,In accep­

tance oflow pay and mlddle-dass solidarity III exch,lIlge till" thc promise of prolllo­

lion and thc opportunity lO bccome a eommand,"r or a cap[:lin ofindustl·y. 

Thus, the promise of promotion expres . .,ed a patemal pledge belween junior 

and senior TlIUI ofdle middle class, ,dbeit Oll~ severely t<·~Kd and frequentlr IHo­

ken III the first balfohhe twcntinh century. Thi\ broken promi~c made eminently 
c1car [he very tenuous "middling" POSI[101l III which the majority of junIor and 

rank-and-tlle L"nginecp; found themselves. In an article entltlcd, "\X/hal is \X'rong 

wah d1!; Ellgilleering Pr()r~"ion?"' a clvil engincn a"e\\t:d the grt:,lt di,COlll!;lll 

among englllt:cr.> in 191): "The grcat body of enginen~ ... .!I"c on a par with tht: arti­
sans, and thert: IS small distinction benvt:en (he ordinary dmftsman or field man 

and dlt: masoll and mcehanlc. This IS fiHcihly hrouglH home by the t;1[[ that thL' 

wage, paid [(J each arc practlcall) [hc samc.""'" For engint:ers on [lit: pniphny of 

the occupational hierarchy, [ht: prospen or (lIrlh~r adv,tllcemcnt greatly dimill­

ishl·d and caused grt:;lt anguish. Tht::' expressed [ht:ir aIlxini(, by t:\'okillg imagt:s 

of ,l<lvny. Such lharaeterization wa~ <Ill O<lggcr:Hioll, to "<ly th~ ka,t, but it did re­
flect the f.tlse 11l1,lge of mastery held (Jut by lhe ·'l(Jmlllalldcl·~" of the profession 
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who residcd m corporarc boardroom'i to rhe hulk of younger and I'ank-and-fll!: CIl­

gmecrs who wcrc leaning ovcr drafting tahles. 

The cvocariolls ofslavcl"). howt:vcr ()vt:rMat~d, had tht:il' bearing, on th!.' mend 

or dt:d illing l"Ilgincot:nng wagt:s. Ikfon: the second Wodd \Var, jocallllarkns had 

d~pclldcd Oil .1 van1:ly of bnor~ induding the pnce oflabor, lhc parlIcuiar l1ldus­

try, and matenal resouru.:s, and the infrastructure largely delerl1lllled wage difTcr­

l'lltiak But cycn ifwagl's vaned accordmg [() locale, speci;lliJ.:llion and indu,rry, 

on aycrage. wages had becn higher rhroughoul th~ ninl't~t:Illh t.:Clllur)". In thc mid­

dle dCGldt:.,>, civilt:nglllt:crs had h~cn among lht: high~st p~lld railroad clllpl(lye.:~. 

Milling cilgincn, continued to earn high incomes, p,lrticularly h.:rween 18')5 and 

1')14 - thc Coldcn Agc of mining - whcn AIll.:ncan cngmeers widl c:xpc:ncl1ct' l1l 

lhe mining practiccs of the westcrn Unitcd Staks WCl"l' in great dcm;lIld both :H 

homc and abroad from Chili to Chllla. Funhcrmorc, the discovery of precious 

mc·tals dcl'p below ground in countries like .'-lomh Afri(.l I'esultcd in:l plcrhor~l of 

job oppo)"[urllrics. ChemrCll enginenillg .,dar·ie . ., fluuu;]tcd lllOSt ortcn, \\"hcr(.'a~ 

civil enginccring P:1Y t1:ndcd ttl bc ImV('r but more stahlc. Rq\,\rdlc~~ of rheir SP1:­

ei:llinlioll, young 1:ngil11:lTlllg grad\late~ would start their fi.r~t Job on th~' ~ame S:ll­

ary. AI til(." bcginnlng of tll1:ir rrainlllg, Civil engrneer rrainl'cs who worked ;\S 

fodmen rc:ceiv1:d the ~ame p.ly as common laborers. whilc lhl' lowcr aSSI.'>lalll cngi­

neers ,tood to earn slightly more [hall skill cd bb(Jj'ers. But thc \\;\gc difit:I·1:rHi,tl.<, 

could bceome l]urt1: subs[an[Jal as d1!." l'nginl.:ers crllncd lh1:ir rhirties ,111d had 

worked for about [cn yC:HS -thl.: vcry momenl rOUtlgcngil1ccr~ tended to get pro­

mOll'd."' If tl1!."Y managd to clirllb the promotional ladder. successrul englllcet".'> 

1:amui vcry high ,abril's. Only a few managed [() command such gCIlC!"Olh in­

comc.'>, however. 

Fngln1:cl"lng w;\ges - and lhis beCl111l' a ,ort: pOIIlt f()r engil1c('r~ - d1:dillc,d pro­

ponionally 10 oth1:I' pmft:s'lons wuh which they compoed for social ~tandil1g. 

F!"Olll I'J2'J to PH4, a pniod chal'acterized by ecollomic booms and busts, available 

J:lta indicat1: that the aVcTage pay of engincers dcclrned III relation [0 donors' in­

((JIlle although it still remained well abov1: that of college teachcr.'>. "l'he dt:clinc in 

wages occurred when [h1: profe\sron enjoyed eomidcrablc pre~lige ;lIld \,'I11:n pub­

lic opinion polls regarded cnglllcering :lS Olll' of t!K mOM deSlr;lhl~ (arecrs for a 

young man. Ar [he same timt:, rhc cngill~cril1g c~tablishlllent continued to lobby 

ror more funds 101' [~chniClI 1:dUCalion, ,lrguing that a sh()I"tagc of technICal per­

sonnel was nl'ar;lt hand wlticll th reaKlled to stunt national economrc growth. The 

warning of an imminent shortag1: wa, llot bornc our by [he u)Jl[lIluing (kclin~ of 

~Ilginel'ring wagc~, hown'1:f. More importantly, perhaps, rheir claim symbolilcd 

thcir ongoing push for public rceognrtion and profl"';.,ional prc~tige ill5l('ad of a re­

alistic aSSeSSm1:lH of t he nat ion 's nCl'd~. In lht: twenticrh century, 1:specially aftn 

[he second \Vorld W,u·, l'llginc:t:ring wag('~ der:r(;"ased more sharply relativc to the 
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rigllrc' I ~, Cli won" 11.111& on'" n:pr(·"illl' "Ilgin",',,' ,1llxiny "i" 11l1c'mplo)'IlWllt Olnd ,(1''<' of 

pl~c.l['iou.' PO,ilioll hct"'tl'1l Llbol' ,md upit.11 in the po,(-\\'aI" dCplt\\inl1_ Rtprodw.<'d 1'10111 '1'1,,. 

l'm/l'J'J'lIJi/(li /:'!I/!!IIC(!' IUlIJ'll,ll ulling Ill'- h~[[~1' P,W and p,-oll1olioll OPPOllUlli[i<'1 dUling lhl' 

I~JO' ,mel I~20'. 

inconl(' of other ,alarir:d r:mployr:(O<,.'· (:lr:arh- \hi\ w,\.<, not "lavcry hut [0 those mell 

who Iud [wen promised a place Hl tile rmddk da<,,\ it Fdt thar \\\ly. 

Thm, behind tllr: continumg \vorries about par ,calr:s lurked a more ha,i<: f\'\H 

oj' belllg dr:class~'d and demasculinized. [Figure 17 J \Vhm the fednal government 

dccid~'d 10 reU'uir women for [hc war ccollomy, a 1')17 cditonal Oll comparative 

wagr:, <;inglr:d out thr: Following: "our governlllclH IS paying Iypists dire([ from 

bmil1e,~ ~ollcgl· 5100.00 per month. Ther ;)rr: p;lying r:xpr:rienc(Od traccrs on clcc:­
rri<:al ,md mechanical de~ign, $75.00 pt:r month; gr:neLll dr<lft~]llt:Il, $100.00 per 

month; t:xpcrit:nced dcrailcr~ $125.00; <md ellglllecr~ wah training and expcriclKe 

f<)f respomiblc deSIgning, $150.00." Spokesmen of the chemical industry 

"blushed" whcn a P)21 Hemid Ji'i!JUllf article hlllted that cheml~ts mIght be 

cbs.<,cd \\'idl char women and laborers. The message \\'a~ clear: rhe promIse of Uf)­

ward mobility would llim 11llO a joke if [ypIS[S just OU[ of school earned the same 
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or t:ven more than <lsplring eng111eers. On the way to upward Illobilll y fro1lJ drafts­

man to t:ngint:t:r in responsiblt: charge, one had to lcavt: bebllld the office where 

the typist~ 'pent dH:ir days . .IlimiLu precarious boundaries had to be maintalllt:d 

betwcen engineers and working-cia" rllt:n, if engineers "had any chance for being 

raIsed out of the eias, of high gradt: rll(Ochanics ~lJlHlng whom he now accepts IlL', 

place." In a more jOklIlg ra,hion, mUlllCipai ,"ngim',"r "1.V. Cl"Owdus at [he CilY 

Fngin(Ous' Oflice 111 :\ashville, Tennessee, venled hi, anxiety ,\boUllhe wage level 

of ,"ngin'"t:1"'; when he o{fcrcd a rhym~' [0 his cngineCl"illg fr,ncrnity: "It giv,"~ lllV 

hcart a p,ti Ilful wrt:llch/\o know the felluw in the trench/' j'har I dt:slgnnl, dl'aw~ i 11 

[hree days/more thall my w('('k6,~tri\'ing pays."(' 

Although mone~: accounted for a [argt: p;trt of the di~colllell[ vOlCed by engi­

neers. the i~Slle had a direct b..::aring 011 thc' cl1ginet:r~' ~e1f:-iJ1l;\ge :ind sCl"ved as a 

I iving proof of rhc v!abilit~: of upward mobility, I.acklllg th," gatekel'ping Illccha­

niml' of unifimll licensing or education, the ddlning proces, o(,'ngil1eering touk 

pbc(O i n c()ntc>t~ wi[h ot her men and wOlllcn in the workplace, where the ,P,\lC for 

negotiatioll COl1\lIlUd to ILllTOW. The decline in wages senous[:' challenged the 

dignity, sdf-I-espeu, and expcctall()nS ()f engineers. 

\Vhilr the urban worksJlOp, of Phibdelphi;! and the expallding fields or the elll­

plre of American llldustrial capitalislll had bCt:Il a moral gymnasium li)r male so­

cializ,uioll for men of" J'a:'lor's class and an early geller,trion of ;'oung gl-aduau:s of 

newly t:stahlishcd engllleenng programs, the boundaric, between whitc'-collar ,uld 

blue-collar work grew porous in thL' large corporate bure<lUU,lCies aftn thc flr,( 

\Xforld \,\-'ar. Thus, a dual pcrillurkcd behind attempts to prescnT an engineering 

Identity as it became bureaucratiznl ()n the (llle hand, th," danger of loss of s[atus, 

and on the othL'r, [he ducat to midd[(O-cla,.,~ tnanhness. Tht: majol-ity o( engi neers 

began to :Kknowlcdge rhis thrcal as thL' gap narrowed buween their wagt:s and 

tho~e of skilled workers, to whum rhey considered lhcmselves superior. The dan­

gL'r of bei ng decla~sed, thnd(Jr(', pre,ellt,"d ;\ frightcning prospect [0 an englllecr's 

SCllSe' of identity. Y u ""hell radical rd"orillers put tilrth lh," possihilil} of llnio1l1za­

tiOll as a way om, the idealized illlag'" proved <l 11l;\jor oh~taclc. rhl: young engl­

necr, who had been so crillCal of the "commander," of tht: cngin(O(Oring field, 

keenly observcd [he dilemma: skilled mechanics had unions to protect th,>ir man­

hood, but ,"ngin(Ot:rs i:tckt:d such lobbies because [hey continued to believe III indi­

v1dua[ di'llnuion rather than cconomic solidarity. jn effect, the belicf III 

promotiol1 prevented them from joining ur fClrming unions. I\S one engineer 

wrote, ·'there is no halhvay [,Ulding, An engi I1c(Or is either a profl.s~i01l:l1 engint:cr or 

a unioll l11al1- he can't be both."'" In the abortcd movement oi'tlw AAj· fl\)111 I';JI) 

\lllul 1')25, cngineers likc (;arman and McLeod h,ld ,ugued OVCI" what (hreuiOIl th," 

or~alli'fation of t:ngint:(Oring reform should take. At the end of a perrod between 

1870 to 1';J20 when engjnct:nn~ lX'Canlt:;l ma~s occllp:\\iOIl, mosl Amcnclil engl-



neeI"-'> pnJnrnl a lllale professlOnal identity, however ,ymboIK, over cOll\uuional, 

blue-collar unlOniwl. Unlike their Briti,h counterparts, they could dd-rcrmtiate 

themsdves from manual workcrs because of their acce<;s to schooling and the 

prollli,cd management )lmitions, and from women enginccrs, n:chnici:ln,,>, drafts­

n1('l1, and t..hemi,ts who labored undl'r V,H10m job litle, often ma,klllg their high 

education ,\lld training, But that Iniddle-class idemity wuld onlv be tenuously 

maintained, 

MAKING TLCIINOLOGY A MASK I;OR DISUNITY 

Engineer,> had an almu'>t knee-jerk aversion ag:linst blue-collar unionism, el'cn if 

during the downlllrn, III the engineering bhO!" 1\\;1I-ket during the 1').l0S and 1')40, 

thelf middle-cia" loyalties were ,everdy te;ted. By 1 he end of lhose decade" man}' 

engineers had accepted [hell' employee SlalLlS. Ncw engincenng organizatlolls 

'>IHung lip in the period he[\\'l"en the 1').l0S and thc c:uly 1')5OS. In the 1930S depres­

sion, tho,e ,:nginens who were able to find joh, ,;lW riH.'ir wage~ decline bY;l third, 

while H per cent of their colleague:. experiel1t..ed bout, of lllH.'lllploYlllellt. L' m'111-

ploymeIlI hll 20,000 chcIl1lsts and ch~'mical engineers III Ncw York City. In 

Clevdand, Ohio, 1>400 of lh" 4,500 wnc out of a job; SOlllC of them WlOI"C sent [() 

fannland ()llt~lde the city to "ndtivak truck gardefl';, r,li~iIIg crops for their own 

usc or (e)]" haner."'''' The gOl'ernJ\H~nt-f;n;1nc<:d c()n~lrllcti()l\ spn~~ 'll\lOul1t~·d to 

$(,,500.000,000 and wa~ re,pomiblc for tuJ1ncllllg JllOUIl[;lins, damming rivCl"~, 

laying aqu\:'duct~, digging canab, restoring national Iandl11ark" clearing ,hl!ll~, 

and building school housc~. For mglIlecrs who had been clinging to their Illale 

middle-clas, idelltity finding thelllsdvcs diggIllg trel1che~ was a true affront that 

deIl1;lJlded m;1rsh;llling all rll(~ir psychological resourccs in thesc timcs ofecollomic 

hu~t. ()ne married mechanical engin('er with seven children, wh() dllg ditches [()l" 

the Civil 'v/orb Administration in 19l5, wrote aJ1ol1j'lllo11,lr of hi, adjlJ~tI\\eIll to 

blue-collar worle "The biggc~t thing to learn j, to bring rour J11l11d down to the 

ditch." Nevertheless, he was f(H[ullate to be digging at all. Nora Stanton Barn!:}", 

:l I('mini'it and civil ~'nginccr, correctly pointed our 111 UJ33 that thc Rooseveltian 

refOIT,[;lTioll, highway, huilding, and reclamation programs were all closed to 

qualified womell of her gent:rallon. Mor(;ovcr. the N:ltioJ\;ll R~c()\'cl} Bo;\rd still 

speCIfied lowCl" minimum wage, for women thall men while mobili/.ing mcn at 

lower wages tar away from their home", leaving WOllltn to head their households.-' 

In response to the economic crisis, mdepcndent and sdf.cmplo}"<:d engineers 

IT'ioned to the classIC lactIC oflicCllSlI1g lhar had proved (0 be so suce~'ssful f(H the 

mcdiCll profession ill an dIon to prOlect lhe englllecnng labor market from 

CI"O\\"ding. \V orking oUlside the large corporations, thesc largely self--employed en-
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gmtcrs of small firms CSGlblished the National Society of Profe"ional Enginen~ in 

[934. In the penod bC[ween 1937 and 1957, rank-and-file engineers, many of whom 

worked m large corporate and federal bureaucracies as [cchnicIam, organized into 

engineering uniom. Aher the passage of the Wagner Act in 1935, IndwitriaI unions 

bc:gan to recruit t:ngiIlt:l;fs into thc:ir ranks. Th(; ArL affiIia[e American Federation 

of Technical Engineers and the 1934 establi~hed CIO affilialt: International F~der­

ation ofArchl[("cts, Engineers, Chemists and Technicians recruited the lowest of 

tht: profes~jo!l like draftsIllt:IL Even ';0, because the CIO engineering lllllOIL like 

other labor organil<lrions, ElIled 10 ,upp0rt the E(]ua] Rights AlllendrnclH f()r 

",'omen, equal pay for equal work remained an illusion for many WOI1l(;]1 at the 

lowesr rung of [he professlOn . .'\;Iore popular were the exclusive engineering unions 

united in the umbrella organil<ltion the l:ngllleers and SCIentists of Amnlca, 

which kept a safe disrance from rraditional blue-coilar unions. ' 

Englllcers did not succeed 11} lending aurhonty to [he occupa[lon through li­

censing controlled by a (enual state agency like their countcrpans JIlI'rance or III 

Ih~ ArlleriClll Illedieal prot~ssi()!l. Th~ <lUdlOr, of [hc 1930 Wickcnde!l report on 

cngincering ~dllCllioJl refused to SI;lIldart!i/.e .:dllcnion or SllPP0i'l licensing. In­

st('ad Ih~y opted fin an Op<cll, huerogclleous, di\·ersif1<cd, ant! stratill~d nJueation,)1 

~yq~m, fu!ly awan.' th,lt not ev~r}"b()d;, could - nor should - rise to Ihe top. The 

~trong oppo~irion of powerful employers prevented sllch hcensing t1\V,,> from bc­

COllllllg dfccrivc, while the fcderal government did not push for ,\ centralized 

agency. As a result, the locus of the defining process of engIneering - wh'H it mcanl 

[() be an cngincer - br neirher excl\l~i\'cly in edlleation,d instiltHion .... !lor III li­

cen,c-gr;lllting ,lg(;nlie". Instead, the workplace was all imp()rtant arena wht:K 

engll1eering identity, authority, and control were ~haped. Unlike wntinental Eu­

ropean ll1odds, working ~'xpenence rarher than education represented lhe 1l10~t 

important Illarkn for I\ml;fican cngi n(;(;ring id~ntilY and aUlhorit y. (;etti ng a pro­

motion was the crucial marker of an el1glll~er's id~ntitr. I( in (he e()ur~<: of the 

nineteenth century, mo~t of his Illiddlc-cl,lss identity h",1 been shaped in the 

nois;" dirty, and pnkstri,\Il surroundings of the production floors Jll thc Llstern 

corridor, the railroad beds III [he :v1id and hUIVCSt, and rllL' mine shafts in Califor­

nia and Colorado, h) [he [wellticth celllUI"y, his idenlilY was lllore tenuous as he 

[l'icd to hold hi, ground in lh<: h:beln~nt\ ofdl·aFting d<:partlll~llt\ withoul fill ling 

off lh~ pay ,cIlt: into th~ ditch. 

Th(; ~nuoKhmellt of illdmtn;ll corporations IIlcrc.l~il1g1y rendered the male 

prof~sslOn;d id~al of autollO[ll}, and cOlltrol an illUSion. [hgur~ 18 JThe corporat~ 

id~,\l ran counter to a 11llddk-dass manly \d~al bas~d on individual autonomy, illl­

tiative, colltrol, and crealivity: it demanded that employee, res [rain theIr Individu­

,Ijism and glvc III to rhe corporale colkctil·e. rhe publie-rcla[!olls department:u 

DuPol1[ Co .. in 19)1, phrased it elms: '·The indus[rial chelllisr lOday srands in 
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1'.1 D{il'O."iT Ill': Nf'~,'V\.o\rJ~s .... , C(I,>'-\I'i\,".[Y I 

C, :~'\1 

Figur(' ,g ])up()nt ,l(lv<T!i,ing "f I')H pI{ljn-rillg L()rpor,l\(' imagt' ()f I hl' "i()n('-\\"ih"'-cI1lor" 

when tht (OI11P,\l1\' \\'.t~ nlmoli(Lning iIHO.1 gi,m! "nrnpli~t (,111pl":'il1g !hom,(I1(h ofillp'li'! 

ci,,:mi,r,. COllnl"Y ofl-Llglcv ldu>tum .lIld l.;br.1I-:', \X;iimingw)). DE_ 

~harp contr,!~l wah the: lone:-wolfinve:nlOr common e:ve:n ;1 little: more: than a gell­

eration ago. Although the initiative ,md ([eativ<: lhought of the individual is ~lill of 

prrme: importance:, the: modern re:se:archer i~ ,\ team player with a ~trong \e:m<: of 

cooperati\'l' e:ff()rl." [Figure: 1 <);. The ITnuking of tilL', corporate manlin~'", coinnl 

rhe "Orgalllz<ltion ,\ Jan" by Ceneral :\1otor;'s PresideIll Alfred Sloan, did not go 

wirhoLl[ a hach Because: saLuted cng1l1ccrs had [0 contend with pressul"Cs from 

hmh :Ibovc and below, relinquishing building ,ilcs and producrion floors to 

wome:n would h:l\c cndangl'!'ed the delicate: balance: or mastery and mIddle-class 

manlincss [hal wa, inCl'l:aslllgly undl'!' <lllack 111 thc groWlllg fnlc:ral and corporate 



hgllr~ I';). Du)'olH public"lcl.uion; depanmclH -Iclr~collS(iom [';)jl '-,]prion to thi, photo­

graph rail: "'1 hL lIldll.\trial chc:ml'l IOcla)' ,land, III Sh,"'jl Contra,[ with lh~ IOllc·wolf' illVl'IHOr 

U)lllmOIl ~\,<:Il a link mOlT thall a gClll',atioll "go, /\Ithough th<: IIlLtiali, c: ami crc:aliyc lilollgh( 

"I' lilt' indiyidual is _,till of I',-iml' inlport,l[lC,(" tlK Jllod""n r""·,,rchC:1 " " [(.1[11 pb",:! ,,"Lth a 

_'lrung ;('me "CU)(JpCL1[iv,'dfo, [ "( :Ollrtl'W of] !.lgky \-lm,'ul11 and 1 ibrar)", \X'illllingron, I)L 

bure:lucr;lCles. The exclusioll or womcn from the prodllClioll floor sealed a wcit 

P,lct bCl\vcen th~ fralt:rnilY o( dite t'ngilll'l'rs and th<: r<lnk-:lIld-filc enginecrs. Il 

kept aliw th<: promj~t:, oft~11 unfulfilled, that upward lllobil it}' wa<; ~t!ll a viable op­

tion for !lliddl~-da~; men ill th~ twcmit:lh celltury. 

By tht: 1930.'> engineer;' prtlf(:~siollal Man!> proved to lw brgdy ~r[llb(llic a~ t:11" 

glllcering elite, blockcd all)" dh_,cti\'~' mechanism of clmurc or cfFcuive pr(lfe~­

sional uniolls. HuslIlcss lead(')'s, rcsc'arch scientist.>, and Kadclllic l'llgilHxT~ 

incllldingJohn \\/,lddell, I\nhur I.itilc, Karl C:OIllP[{)Il, Robcn Millikan, ,\jlchad 

Pupin, (:harles Kt:t tt:ring, and hank Jcw<:[ 1 continued [0 upgrade engincning by 
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establishing schools, associations, and journals; they mobilized ,cientific authority 

and new funds duough such organizations as the National Sciencc R(;,(;arch; and 

they projccted;lll owrarching vi~ion at Am(;rica's World fairs. Together with cor­

porations like Dupont and General Motor~ they pushed the 193} Chicago and 

1939 New York World\ Fairs as part of an elahorate public-relations campaign to 

divert attention away from the discussion aboul the i~suc of [echnological unl.:lll­

ploYlllent and the unemployment among enginccrs. 

EnglIleering might have been a divided housl.: and a segmented occupation, but 

it was precisely this disllnity thar prompted engineering advocatl.:s to claim the 

ullIverse for it. They laid claim to the entire univdse and ne(;ded a catch phrase to 

aniculate thei r vl~ion of rh(;ir prof6,ionallegitimacy in part because of the ambI­

guity oflacking a ~peClfi(; technical objtcr. The refurbishtd ttrm 'Technology" -

now incorporating the di~courses on machine atsthetics, academic enginetring 

knowledge, and anthropologiCal notions on civilizanon - provided that. Estab­

Iishement engineering advocates defined their domain of experti,e as "the exploI­

tation of natural forces." I This se1f-prodaimtd mandatt was so broad, and the 

skills needed for it were so varied, that the definition offcrcd little common techni­

cal ground for its practitioncrs. "The true objtct of engineering is not [() (rcatc ma­

chines ... lbut] ... a mastery In the applICation of the laws of narurt," as John J. Clrry 

(1861-1932) told an audi..::nce of his fellow dtctrical enginters in 1928 at the end of 

his wry successful Cartl.:f in corporatt: emplo;-. The chitf telephone tngineer super­

vising mort than 2,000 rt~earchers at the Bell Corporation's rtsearch and develop­

mtnt dtpanmtnt, ht went on to sa;, that "man will bt Iibcrated, and ... the forces of 

thl.: ullivcr~1.: will be employed in hi~ servict."· Ht echocd the frcquently quoted 

formulation of Thomas Trtdgold (17KK-1829), a Bnmh engineer of an tarlier gell­

..::ration who had ddlned the fleld of enginccnng for the (:hart(;r of the Briti,h In­
stittHion of (:ivil Engineers a~ "thc art of directing the grtat source~ of power in 

Naturt for tht usc and (;ollvtnienct of mall" - a formulation which fel! squarely 

within the tradition of useful knowledge and borro\wc! from an Ideology of pos­
sessive individualism not available to tht corporatt employets hc supervIsed. '0 To 

bt surc, Cany spokt about man mnaphoncally, but tht singular also suggtsted;l 

kind of individuality unavailable to mos( vmrking ill the consolidar<.::d corpora­

rioll~. After the s(;cond \X/mil! \X'ar "Technology" I.:mployed a\ a keyword became 

;lll importam rhl.:torical dtvice wtaving compning threads togethn into a corpo­
rart f:1.bri(.. when tht proft,~ion wa~ deeply dividcd and it~ main tentts were ques­

tioned. 
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Bargaining for the Fraternity 

E
ngineers nor only crcatnl bridges. They also produced culture in the gray 

areas of pnvaLCly printed autobiographics and speeches al birthday panics. 

\Vhik at work on lht" production floors, building sites, ;l1ld in lahorarorics, 

engineers produced culture a~ well as goods. They cnginccn:d plots that Clrvcd out 

a spa((~ in the mH.!Jk: bt:twecll labor and Clpital, Anglo-Saxon (ulturc <me! e[hnic 

,rrire, [tOchnical rcport~ and liter,lIT .tuwbiographics, (["a,~ Gilded-Age: industrial­

Ism and genteel liberal arts. That position in the middle was a tenuous olle whICh 
they tried to maintam by lTVltalizlllg a code of manliness. Slore than fony civil, 

minmg, and mechanical engineers believed lheir lives worthwhile ellough ro write 

about [hem.' \Virhout apology, they traced the turning points of their lin~s along a 

chronology or work and promotion, cttaloguing the formatioil of rhe 11l0,t 

male-dominan;d oo.:uparion obi!. Even ifall h,td much to S;\j about thc,ir piont;cr­

ing t;H()m I](oith(:r W()lllc'n I ike Em dy Roebli ng of the Brooklyn Bridge and the first 

engillecring graduate J()~cphilll' Zeller nor African-American mgineers like suc­

c(',sful engllleer"l'mrepreneur Archie Alexander and the industl"lal researcher 

Cordon Crady PUt pen to papeL Auwbiographies constitutcd an approved lite]-­

:try genrc for whill' middle-clas, men, who lIlobili'/ed the genre when they faced 

profound change; in their profes,iull. 

Autobiographers rci,Hed thctr lives and emotiollS to thl'lr colkaglll", addl'essing 

the fraternity of theH iCilow engllleers, cxho]'[ing young men to follow their exam­

ple, and excluding blood reLHivcs alld women ii'om the narrative. I n their nule ad­

dress from olle genera[[OIl [() the Ilext, engineers ,[([empred to reproduce a younger 

generation of men bound by cla\s, gender, and race. \X/ol-king ill diffel-cnt indu,­

trie~ covering a wide geogr,lphicd arC,I, [he"e scnbbling cnginelTs might IMH' led 

diverw liv\;~, but III their autobiographies most employed a similar ~tyle of surveil­

lance: 111l1llcJ-visioll observ,niom, dry tn:hlllCal descnptiollS, and disembodied 

prose. Tlll~ style SCl'\uj ,\ l-hl'[orJcal suategy for a managenal profCs~ional male 

identity that sought to transcend thc f'idd engineers' daY-lO-da), ;\.\soci,ni(lf\., with 

thc smell, dirt, and noise of Ihe workn, Ihey s\lpervi~ed. They (lid so hy reaching 

(lUI to [heir professional hrethren ,Icro~, the n,niull, In the depth ofthc deprl'"ioll 



and debates about technological unemploymeIH, these auwbiographies were re­

worked into storie.,> of sucee'>'>, manlines\, civili/.ation, ~nd national identity. 

Th(: fir~t of these autobiographical product~ - uften printed priv<ltdy or en­

dUL,>ed by professIOnal societies - entered the literary Kene on the heds of the eco­

nomtc ensts of IK9J that ushered in a penod of llldustrial wariare, corporate 

mergers, imperialexpansJOn, and urballlzation. The majorrty of autobrographies 

were published dunng the 1930S depression ", .. hen the CIvil building boom had lev­

eled off and America's imperial projects - from the transnational Pacific railro:lds 

in the U.S. 10 the P~lllama Canal and the urban infrastf\lClures ranging from Ha­

vana, Manila, ;111d Kyoto - cam~ to a closc. More often than nO!, the engin~ers 

who ,at down to writ!: about their hves carne from tll<" middle \tratuI1l of Arner­

leI's first modern business and government enterpriscs, notably the railruad~ and 

urban eentn~. Om III the field, railroad engineers often EKed disappointments 

about their <;rams and, in wri[Jng their autobIOgraphies, \vOl·ked through, sorted 

out, ~elennl, ;lnd made seilS!: of the confming n:perienc~ of their 'middling' po~i­

tion in capitali~t production. On the his~ing production floors in the ~ted indus­

try, mechanICal engineers contested powerful ~killed workers and their unions, 

and in writing an autoblOgraphy the), elaimed a technICal expertise over and 

again.,>t Ihem. In the ,eaH()lded cities, municipal ~ngilleU"s came [() ,ee themselves 

a, th~ Meward,'i of good govU"l1Il1el1t etching UUI a position betwecn w()rkil1g-da~,,> 

ward poluic\ and aggre,sive bmine,~ lommunities. They too celebrated tht"ir POS1-

tion in the middk. 

\X! ritten In rhe decades f()llo\vlng the 1893 economic crisis and cultural rconen­

tation to the 1930 depression, the forty-odd autobIographic, mark a collective mo­

ment of memory thar was at once nostalgic and gencrative.' To be sure, they 

l·xpn:.,>snl the characterisrie desire of ;llllobiographers to inVI"it 1Il forms of work 

that will outlne thc sde but, t"\"en ifitH.:H(:ctively, they also r~spollded to the lllW 

demaJl(h for rok modds in a va,tly altned and r<tpidly changing profe"ion when 

the professlOn was transr()[med into a nla\~ oculpation.' The midlevel ellgineer~ 

crafred theIr n,urativ('s when American corpor<ttiom lomolidated into LU'ge bu­

reaucrallc structure" the number of job OPPOrtllllllic, !()[ engineers dropped, and 

r;lIlk-and-fik membns o( th l · prof!:~slOn heg:lll [() .\rtleubte their discontent wnh 

thej r S{,'lllor,. I fill t Iw 18905 the author, merely addr!:ssed olher men within lhe es­

t<lbldJed engineering fraternity, from the 1910\ ollwarcb, the narrativc~ bet;an to 

exhort a new generation of young men anxiom about caren per'peniv!:s to elllU­

LHe Ihe liws or their predec('s~ors when th..: patern.ll pledge, for promotIon were 

broken. 'J'hey \Vax~"d nostalgIC as they dc,cribed lives and C<lITerS no longer open to 

lhe young men tht} addressed dming the depth of [he 1930S depreSSIon. Collec­

tivcir rhel marked a moment when Llllk-and-Ille englIleers and young englIleer­

ing graduates \\'ere beginning to give vOICe to their diseoIllent over the lIlCre<lSlIlg 



') 

lack of oppo]"[ullirics for promotion and employment. When diKUSSlOllS about 

tcdlIlological unempioymcIl[ ducatcilcd to implicate the scientific and engineer­

ing communities in rhe human misery and many rank-and-filc engineers found 
rhcm,civ(s out of a job, a wave of engineering autobiographics appeared on rhe 

commercial market. The octogenarian engineers who w]"O[c and published thelf 

autobiographic, during these pivotal de<.:aclc, spoke to, but not necessarily f()r, the 

young engineers or, for that matter, the rank-and-fi!c, who had not bCOCIl pro­

ll1()[cd as expected.' hom a literary point of view, however, they f;\i!cd ;\~ authors 

because they rarely made themselves the center of their narrative fOCllSSlllg imtead 

on technical dl.:taiis. Yet their literary progeny helped reviwlize a middle-class 

idemitv for men when the profe~~ion was transformed from an elite profeSSIOn 

Jll[O a ma~s ou.:upatlOIl. 

CARVINC OUT A SPACE BETWEE},' LABOR AND CAPITAL 

The engineer~ who chose [0 put their lives III writing often came from the nine" 

teenth-century world of lanai, turnpike, and railroad COIlStl'LlUIOn, lIldllstnes 

driven by cut-throat competition and operating at a relentless pace, which hired 

thousand~ of Iri~h, C:hine~e, and Afric.:an-American Llhorer~, who grat.kd, shov­

eled, chiseled, and blasted thur \\,ra;.' through mountains, t.ic"ens, and "wamps. 
few specIalists who ",corked III the new ~cience-based c()rporation~ like the Cener,li 

Electric Company chose to put their professional Jive\ on papcr. ~inncr:J1th­

celltury railroad~ "pear headed modern management EKIng powerful railroad 

workers, who pioncned modern metilOd" of (;olleClive bargaining, grievance 

procedure~, and union organization. The railroads were America'~ fi rst big corpo­

rations responsible for prodllcmg a major segment of Amnica'~ middle ll1<ln,lgt'­

Illl:nl. \'lost .lspiring civil engineers gained lhelr Initial munlllg along the railroad 

n;lcks ridmg the employmeIll w,\ves from boom [() bust in the Illdustry before 

Jlloving OIl to other Mations in Iheir work life. Their experiences with the voiatik 

railroad industry and thl: Llbur conflict.'> shaped their ideIllities in profound ways. 

Despite thl: different work pranic~s, they hc::ld in comillon their expl:rlence with 

Amnica\ large-scale operations and flr~t corporatiolls. Ellg\llen~ cOllstituted the 

larger part of the el1lnglllg modern managerial project. 

The Southern ctvil engmecr James M. Searles was one of the fir~t to put pen to 

paper as the til93 economic crisis ravished the country. Searles exemplified the 

pmt"Civii 'X!ar wedding between old \o\lthern clites ,md the northern capit;liists 

who sought to l1lobdr/e the freed "I;tve~ for;tll industrial b;\se I(ll" the \lew South. 

Tr<\ined with the L' .S. Coa~tal Survey, he quickly mowd beyo)]d hi~ Ii r~1 ~tillt wah 

the railroads aft~T deeKiing that the low pay and the back-breaking labor of <\ 
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chainman logging a 30 pound transit through rhc dusty fields was bcneath hIs 

worth. Instead, hc picked rhe date of Lhe beginnIng of his Glreerwith an appoinr­

Iltcllt as a manag~r of the Iev~e work in the Missi~~ippi Delta ";IS it was then and 

th~re I \',:a5 first clothe~ with th~ rcsponsibilitie, attendant on a lOmmanding posi­

tion." Searle~ ,ought to justi/)- hllllSdf, to prolllote the expertise of the engineering 

fraternlty, and to convInce Congress (() allocate funds for the MissIssippI river. "1 
propose, in writing of rhe life and times of a CIvil englllecr," Searles explained III 
[893, ., to speak oj" my experiences and thereby, perhaps, he instmmentallll guiding 

my professional brethren amid the rocks and sllO,lls which arc [() be mer in the cur­

rent life or re,ll practical engineering." He hoped I lur (:ongress "may he convinced 

that the Missi~~ippi rivu problem can be be,!, most ecoIlomically, and penna­

llentl}' ,olved, by outlet" levee~, and rewrvoir~."< 11 e also mapped h is involvement 

in many building projects, including the drainage ofCn hland, levee lOmtrulllon 

down in rhe ;V1L<;SiSSlPPI Delta, urban developments in :--Jebraska, and raiJroad 

building in KlJ1,;h. Kentucky. and Alab;lIlla - <111 of which, however, left him hit­

ter and di,appollltl'J. Although be had a ,CI1~e ofbelongillg to the engineering fr,l­

temity and m,lllltaliled various manag{'m~'nt positiom as r{',idem chief cngmecr, 

Searles never jOliled dle newly established Amel'lcan SOClcty of Civil Engineers. 

He' belonged [() thl; engineering rank-and-file working as a field cngineer ncar con­

struction ,ite~, bllt lln'er held a ].lolicl' po,iriol1 al COIllP,\I\)" he;\dqu;lners that 

would h;\\'(;' enabled hilll to innuence or lhre, t the plal1~ of construction in an;: .,ig­

nificant fashion. Scarle\, the son of an impoverish"d Southern ramily who,e 
''.;wmach had lx'en amLocratically trained," had no capital to invcst J n the pr()J<'Ct~ 

he believed to be technICally Wlllld and commerciallr profitable. Hi~ oppmitioll 

[0 raIsing Lhe levees on the ;vlis.mslppl Rive!' placed han at odds with the estab­

lished political opinion :md the financial imerCSLS of the pbntL'rs, but his mlllOl'lrr 

opinion ,ignallnl hj~ allegiancc to an cmerging underst:lIlding of cngineers' special 

claim to technic.li knowledge." 

Searles Illtroduced hi\ narrative with a pWlllJ,\C to tdl the I'eader all: how t'llgi­

lleers had be~'ll che,l[ed out of rewards for techll1cal ~olution, nghtfullr theirs that 

h,ld been appropriated by rhose "who have been negativc f:lCtors in thc work­

Ing-out prole".' The OUlU)!lle courted di<;a<;[Cl' because "aITogaIKe can blind the 

eyc~ of l<Jflllal." B)' tIll' lime he W;1<, through \\ith hUi namui\(.', howeveL ~C<l1"les 

dendn) "to go b,Kk Oil tll", promi,"" ito teli all bec.1US1.') I should he obliged to meil­

Lion names - for the OWlllTS of which, 1Il their per~onal c,lpacity, I have high re­

spect - and whatever may be my estimate of thl'ir profl's,ional worth, i, a matter of 

no concern to the general public." He felL bound bv the "crhical codc ofthc frater­

nilY" Lhal dem:lIlded full loyalLY and reluctant to divulge any lllformarlOn about 
hi, emplo)ers. In his loyal aL[~'mpt ar \elf~res[ralll[, however, he still \Lruggkd for 

<;eIF-collLrol :lIld u)Jl[lIlued to wrlLe, "I will, howevCl", say rhls much, that dle 
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proper adaptabili[y of means al hand never hils of legItimately corresponding re­

sults.'" On first reading, Searles' opaque phrase seemed not to tell much at all. It 

contained no anion and no players. 

S~arl~s' d~p~r~onali/"nl pros~ is actually very r~vealing. His reluctance to name 

namr:s and his choice of di~r:Jllbodled language exprr:sse~ the narrow ,pace he and 

his fdlow engineers occupied professionally between capital and labor. He en­

joyed the owners socially but he mistrusted them professionally and felt vastly su­
perior to [he Irish, Afrlcan-Amcrican, and convict laborers he managed on the 

railroad tracks and the levee cons(fucrion, even though [heir employec stams re­

~emblcd hi, own, Searles defendr:d th~ ~l1gill~ering fr;lternity imtead of publicil­

ing the capitalist~' malpracti<.:~' he had wltne~sed, but he wl1~idered "it a duty I 

owe to the many comrade\ who have faithfully toiled along the hard road of'out 

door' Engineering, and to thc profc~sion at large, to protest agalllst th~ money e~ti­
mate of theIr serVIces." Refore he was done telling, however, he made his allegation 

and posed his vexIllg question: "Why don '[ [hese small salarIed fellows [engineers] 

climb to the top rung of [he ladder?" Having asked no one in particular, hc 

promptly answered his own qucslion: "because mOllcy and influclllial circum­

stann:" uncoupl~d wIth tru~ muit, push so many up th;u laddr:r that the worthr 

on~s can only look up. "" In dliS dosi ng accmation lay tilt: foundation of a pow~l-ful 

argull1ellt for ment and expr:rt knowl~dg(' that othl:l" ~ngine~r~ and profn~ional 

organizatiom would develop 111 the following decades. Promoting expnt knowl­

edge oHcred a way out of the precarious position he held as a "small salaried fel­
low" in EKing the "arrogance ofGlpilal." 

Mmt engincu~ rankl:d among thr: first ~alaried middk managep" Jnd l:xp~ri­

enced the contradlCtiolls of <.:apitahst production as prof~~~i()nal workers. Oc­

cupying an ambiguom space between capital and labor, engineers epitomized this 

elass conflict. Like wage earners, they faced seasonalunempioyment, wage pres­

sures, capi[al and poli[ical conrrol, but like managers, they were alw in a position 

oLllIthority over other wage earners and felt a sense of loyait y to their cmploycrs.' 

Searlcs could PUt an ~xact pricr: Oil hi~ own ~ngine~ring labor and detr:rl1line the 

profit it gr:n~ratcd by taking 011 hj~ employer; persp~ctive, but he also articulatnl 

the po\',:erb~n~ss ofhi\ position as he described how helpless he ftll after the Ship 
hiand Company was sold and merged with the Huntington and ,\\filson Railroad 

WIthout his prior knowkdge. In exprcsslIlg IllS discovcry of the mergcr, he drew on 

the image of slave labor - unquestionably [he most horrif}'ing image available to 

the son of a family of planrers. He recalled his anger over thc loss of conlrol of rhe 

project as a consultanr and chief t:ngine~r in th~~~ strong word~: "1 fouTlr! rrl)'sdl 

sofr!' fhi~ cmph,L,i"J, ;l1ld hr: conduded, "I have thm wntt~1l in jmticr: to Illy~elf."" 

Through writing hi\ autoDiographr he bargained for his rightful place He kft no 

other trace in the written historical record. 
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The v"Tiring of an autobiography remained a singuLu act for many of the\e 

field engineers, whose lives would o!herwise ha\'t~ heen untraceable. The majority 

had never written boob bdore embarkmg on their autobiographie~. This is not to 

sa}" dl.l{ enginl'C[' shunned writing altognher. On the contrary, rhe writing of 

logs, diaries, account books, reports, specifications, and contraCls formed an iIlte­

gral part of the life of an engineer. Moreover, his daily work requin;d the wri!lng of 

proposals and of I<:'chnlCal rep0J"[s fiJr public interest groups, invt:s!Or~, and elll­

ployers. An englIle~'r who advised agains[ [he f(;a~ihility of a project ;11,,0 lost al) em­

ploymem opportunilY; but olle who wrote hillhelf into a projl'ct of tell became 

responsible for il'i execution and SUcce,'is.· DoulHie)'> Searle~\ appeal to Congress 

lin the bllildmg of an mtegrateJ system of lcVtl·S, outlet>, and rtsnvoirs for the 

Mi"isslppi river ill 1893 ~howed hl~ interl·st in the technical issues in the debarc, 

but the autobiography also amounted to a Job applica[1on for the new engint'ning 

Jobs should rhe federal goVefJlllleIll decide on Ilnancmg sllch ;llarge-sClle under­

raking. Through writing;1n engincer bargain(;'d for his livtiihood. 

Searles, raised with SOllthtrn disdain for manual Jabor and hands-on training 

so cdebrated by sons of tht North, composed an autobiography llIllqUely his own. 

As a middlt-ltvd manager, Searles occupied a half-way position in thc capi[ali~t 

production and the poiitiGli sys[cm of thc New SOllrh. lie rCGl"t hi~ identity from 

a planrer's "on ro a civil engincer in tht: aflermath of [he Civil \'{/ar." Sevnal olher 

SollthefJlcr~ also insi~ted on a depoliticil(~d, neutral ~ollnding life ~torj".'" Searles's 

autobiography contailltd t1wmt~ common to the dmTllS of othn cngintcrs - both 

fi-o)ll the South and the l\"orth - who followed him in the decade~ to comc. By 
wruing all autoblOgraphy, he and hi ... colJt.!gues pried open a spacc f<H the cngi­
ntning fraternity. He o;:prtssed tht horror tnglIlecrs fel[ at the narrow space (01' 

whICh lhey had to negotiate as employees in one ofAmel'iu 's earliest corporalc in­

dusrries. In hi'i dl())"t~ hOlh ro tdl and to supprtss hi~ slory, Se;lrlt~ umtJIed a malt 

cngineuing identity in the Illaking at lhe tnd of the nintleellth cenlUrj". 

WRITING A \VORLD Wrn-roUT WORKERS 

The engineering autobiographies comriluled ,\ curiou, InLTary gtnre. Tht)" drew 

nn ,\ \arielY ()flit~·r;llJ forms Including biographiul ,ketches, portraits, menlOil-~, 

;lnd ol)llu;!ries th,a appeared in ellgllll'cring journals al()llg~idt IlUl1lerOm articles 

di~cllsslng the propn dctlllition of ,Ul engineer. From a literary point of vitw, 

howtyn, thesl' wnc 'failtd' alltobiographits, as lhe tngJIltns spun thell' llarranvcs 

'liong daborate dtscnjltiom ofengincenng project, rhar read like rechnical reports 
I-,nhe] than narrations of the self. 
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No doubt the engineers' profes~ed unwillingness to reveal their lives followed a 

nJIleteenth-centlllY autobiographical conwnrion; they often claimed to have be­

gun writing only after insistent cajoling from family, friends ;Hld - mure ~ignifi­

cantly perhaps - out of a sense of loyalty to the engineering fraternity.' But 

engineers had many legitimate reasons for their reluctance. In the words of one 

self-reflective autobiographer, engineers possessed poor penmanship. Accustomed 

to rendering three-dimensional forms on paper and trained to thinking vIsually 

and spatially, engineers disliked cxpre,sing their thought~ in writing. Another en­

gineer recalled how he was "once told that an engineer who wrote a book was not 

an engineer," reflecting a hardened sentiment of anti-intellectuah,m in engineer­

ing that is widely prevalent in engineering self-representations in America." Fully 

aware of the engineers' poor penmanship, academic engll1eers, organized in the 

Society for the Promotion of Engineering Education in 1891, worried about "the 

disgraceful ignorance of their native language on the pan of a large majority of 

our student, and alumni," in the words of leading bridge engineer John A.L. 

Waddell." Pushing for the inclmion ofliberal education in the curriculum of engi­

neers proved to be one of the many tactics they employed in raising the status 

of the profession. Beyond the lack of liberal preparation and literalY practice, 

aspiring au[()blographers had other wornes. Engineers ranked among the first pro­

fe~si()nals [() confront corporatiom that often forbade them [0 divulge any infor­

mation about rhe projects they had worked on - and engineers had no intention of 

questioning the rules of an entrepreneurial class to whom they owed their suste­

nance and loyalties, as Searles made dear. 

As middle managers engineers felt responsible for the company and internal­

ized their employers' demand for secrecy in their dealings with investors, competi­

tofS, and subordinates. Investors demanded [he utmost secrecy from surveyors and 

engineers during the projecting and :.urveying stage:., when large ,um; of money 

and potential profits were at ,take. "Secrecy as wei! a, haste is fi-equendy a good 

qualification for an engineer," counselled field engineer Danforth H. Ainsworth 

(1828-19°4) with a long career behind him 111 railroad employ in the wide expanse 

of the Northwest across the MississippI nve!". As a company man, Ainsworth had 

strugglt:d with e~tablishillg his authority among villagers charging high prices for 

food, shelter, and water, with maintaIn ing control over local contractors, foremen, 

teamster;, and rod men unwilling to obey hi, order" and with keeping land ;pecu­

iat(m at bay. "It ~omctime; calb for a good deal of policy on the part of the engi­

neer to avoid publicity," he a,;erted." In a similar vein, one mining engineer told a 

young aspning man to be tacit when handling different competing commercial in­
lerests. He adVL<;ed, "He as Cold Blooded and as Unenthusiastic as;1 (:lam."-" ThIS 

,trin sense orloyalty could lVeigh so heavily on an engineer lhal he might refrain 

frolll pubilshlllg hi~ aurobiography altogelher. Sworn to secrecy for the ,ake of;J 
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company's <;uccI.:ss alld profits, (lvil and mining enginecor~ confronted the contra­

diCtion, of corpor,ltt' lo;,alty :lI1d the cin.umscribed space allowed for individual 

promotion and exprc,sion that was ~o critical to middle-clas; idemi[), and male 

prowess. They were in the posItion of entrepreneur, wlthou( the (api[al [0 see a 

project duough; [hey also worked as employees with full respon,ibility without 

any of [he entrepreneur's power and freedom to negotiale:, Mid-level managerial 

engineers like Searles and Ainsworth wen: wt:dded ,0 much to tilt: l(lcal~ of capital­

iSI producrion t hat they wore rhe:lr di~creti(ln like badge:s of pnlt"(:"ional pride; but 

thcoir f~lith in rhe: business ideology wa~ seven:l)' tcsted whcon many proJect~ came to 

naught because: of loell poli tics, f:liled c.apital, mismanagemen t, or conf1icting vi­

sions." Their autobiographle, expressed both thell' need and their reluctance to 

bear witness. ror these mid-level engineers to publicIze them~,dvcs at all was both 

remarkable and pa1l1fi.d. ' 

Ainswonh showed how excruciating it could be for engineCl's to reveal them­

selves in a direct and active: voicc. He had participated in the official engineering 

fraternity as a member since 1886, but as a fidd CIlglIlcer With his boors deep in the 

mud sllpervi~ing construction sites and organizlllg labor camps along projected 
railroad, west of [he iV!ississipi expanding inlO Illinois, Iowa, Mi,~ouri, Minnc­

,()la, rhe Dakota" Nebraska, and Colorado, Ainsworth could llO! afford to panici­

pate in !he ASCE's day-to-day di;cmsiol1~ held far away ill the smoke-filled roOlll~ 

Oll the Ea~l Coast. He had benefItted from th" boom in railroad construction dur­

lllg the 1870~, CIlJoyed managenal command. and could call hllnself a certified 

member of dlC fraternit}', but Ainsworth nevertheless occupIed the lower snarum 

of the managenal hierarchy. \Vhcn he WroK hi~ aUlOblOgraphy at the elld of his ca­

reer, he was flnding ir lllcre:mngly dilficuh ro gn work a[ his usual rate, feeling the 

brUIll of the collap,e of the railroad COllS( ruct ion llldu,try. Recalling hi~ precarious 

,iru;ltioll a~ ;l civil eng1l1Cer in railroad location and COD'>truuioll, Aimworth re:­

f~rred to hirmdf in the third person, using a pa~~IVl" voice: "His position," he s<ud 

ofhl~ own situation, "was never a source of pride to hllll, and was anomalous to say 

the least. He v>"a, (he company's dishurslllg agent, and deemed himself the ever ac­

ce"ible: dog [0 be kicked whencwr anything went wrong." Ainsworth Llsed the 

same styli'IK devices 111 de'>nibing hIS anger at the State ofi'\ew York for I()~illg his 

Job Oil the Erie: Canal: "Possibly one know~ he is hun when tl'alnpled UPOll, eVCll if 

he has no corns. There i\ quite a di~tinn rccollcctlon," he ~aid ofhl1nsdf, "[hat a 

tongue was nO[ under complece control, and perhaps the interesl of fellow­

sufferers \WlT not for the tim~" considered. The State of New York still owes what 
was thell justly claimed."'< The occupational c!t:m:l1lds for secrcocy shaped the 

mode of expres"jon ofAinswonh and olher engineers. '!'hey were not only cau­

tious wilh informalion, bllt also praniced an economy of expression, pl·ized terse­

ness as :l pl'Ofe.%lOll:ll a,S(:l, and employcd disembodied prose. 



99 

The engineer-,> replicated thcir occupational Hance of inspeerion, 'iUlx'l'vision, 

surveying and surveillance that objectified land, environs and people." Like [he 

style of the ~urveyor who takes meticulous notes on the profile, of rhe land and [he 

inhabitants with littlc pnsonal IIlvolvemcnt, civil engineer and surveyor Henry 

Root phrased his 'iurveying work with the Ccntrall'acific Rallroad in a J92! recol­

lection thus: "On July), IH66, I went by tralll to Secrettown and by stage from 

there papng $6.20 stage fare and ~topping at Dutch Flat for dinner. I lived III a log 

cabin on the east SIde of Cr)".'>tal Lake: from lhis timc ulltil December 2.:;. 1866, 

when I moved with '\kCloud\ part)" to camp 41 to go lllto winter(lu,lrterS 10 give 

lines and grades in Tunnels 3, 4, 5 and to work on estimatc~. ",' Root W;I~ not alone 

in writing short selltcnces, llsing slInple syntax, and emphasIZing materials, di­

mensIons, and pnJduction instead of dwelling on the labor practice~ on the bu ild­

ing ~itcs, .Ill angle of repose in their horne lives, or the magnificam landscapc~ they 

were about to lramform. ?\()r wa~ Alllsworth's me of;l third-person narrative and 

passive VOKe exceptional. Through the~e convention, cnginccrs e,tahlished their 

distance, obJectivl[)', and vera(ity. 

The jOllrnali~t Bess Demarec obs~"rvcd the dist'mbodicd landscape that cll~i­

nt'ers consullcted. 100. 'Like many other engineers,' she wrote, John D. I.ittlepage;, 

an Aml'rican mining engineer who worked III the gold Illdustry for the Soviet 

Gold Tnl,t (:olllpaIlY betwcen 19:'-7 and 1937, "can deseribe a mille with complete 

cLuity .wd accuracy, but seldom bothl:rs (0 describe a pCI'son or sccne. And hl: 

thlllks, morc often dMn not, III terms of production." Thl~ tcndl:llcy also 'lruck 

Cecile Hulse .\1arschat (18,)5-1976), the wifc of an mgineer, who highlighted the 

gcndered differences bcrwecn herself" and her husband in observing th..: 

S(llrth·AIlll:riclIl iandsCl(ll". ";VI;, husband was so absorbed with the odd little en­

giIlC, who~e ch ief function sCl:llled to bl: to hook [hl: CII'i 10 the cable," she wrOle of 

a joint nip, "thar he peud llO ,ltte:ntioll ((lthe: magnificcnt vIew. But 1 refu.wd 10 be 

ellthuslastic ovcr what looked to me like ,I glorified elevator. ! thought the ,cell cry 

was stupendous . .,., Landscape was all ;l\\l"t to the professional livc\ of both hm­

b:\Ild and wife, bUI, as a bOtanlsl, :\-]atschat looked at the landscape as ;l \Ource of 

knowledge, beaut.", and culinary re'iOLlI'Ces: her gaze was expansive, peopled, and 

col(Jrflll. B) COllt r.IM, her hu\b:lnd I ,oui., ulukl n(lt se~' lK'yond rhl: cngineering a<;­

pects oj' the \l(C 

The tn,e narratin· style of eng in en, .dso ['dkcted til..: ,hange.'> ill c0l11illllnica­

tiolls within the emerglllg corporatiom. A'> e;lllployees in mo(krn enrnpri,es, ('11-

gmen,,> ITgularly used new forms of commulllcuion like the telegraph and 

telephone 10 tr:ll1Sllllt lllessages across lhe great dis[:lt1ce~ separating the office 

frum I he construction sileo (:ivilexchanges of lIlfurlllalion between E,lSlern finan­

Cl("l"~ ,itting in board rOOJll\ and Ill.\nag<:r, f;H away in the field lll,tttered lillle j() 

the mil road corporation, \\·he11 h<l~te and the high opcr;lt i ng «J\[S of tc!cgr;tpll and 
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telephone were involved. held engineer Ainsworth recalled how the corporations 

showed "little disposition to he communicative" to management engineers like 

himself and pushed employees for economy of expression. Once when he w![cd a 

message to ask: 'Will the company build 100 miles thi~ year?' The answer 

promptly returned was 'No,' and when he sent another asking: 'Will 60 miles be 

built this year?' he got the same negative reply followed by curt in$HUccion: 'You 

will be censured here if sixty miles are nm built this year.' Of course, the corpora­

tions' demand [or economical use of language also embedded a form of command 

and control in the emerging corporations. In a 1913 report in which officials of the 

chemical corporation Dupont Company ordered th~ use of more efficient lan­

guage for internal corporat~ communication, they nked managers to replace a 
phra\e like 'we are in receipt of a request from St. Louis office for' with 'Sr. LOlm 

asks for.' Similarly, they urged managers to replace a request which began with 'we 

would be glad to have you make an examination and advise,' with the formula 

'please examine and report. ".J As managing the overload of information became a 

serious concern of growing public and private corporations, engineers helped to 

shape a new, more economic language of command and connol without subde 

negotiations. They confronted and participated ill the historical shift away from 

face-to-faC(: communication toward increa~ingly mediat~d and inditect forms of 

exchange between superior~ and subordinates. 

The engineers thus wrote their autobiographi~s along the lines of the dry narra­

tive style of techlllcal reports and the form of their daily communications more 

than along any literary conventions. The lllteme descriptive gaze of Matschat', 

husband, Ainsworth, and other engineers also turned the readers' attention away 

from the survqor hlmself.'" From a literary point of view, these were 'failed' auto­

biographie~ that read like technical reports rather than like narrations of [he self 

Poor liberal education, corporate control, secrecy, information overload, a desire 

to transcend local ClfClllllstance, and a claim of technical expertise all ~haped the 

engineers' characteristic writing style: dry technical details, short sentences, eco­

nomic mode, of expression, and disembodied prose. They spoke over and acro~s 

building ~itc~, beyond the horil.()/l to imagined communities of other engineers. 

But the disembodied prose al~o went along with an embodiment of gender. 

BUILDING THE ENGI:-iEERING FAMILY WITHOUT WOMEN 

Engmeers might hav~ h~eJl - contrary to autobiographical COIl\'("ntions - slow to 

position themselves at the center of their own narratives, but they were rarely 

sdf-eFf:1cing when di~cussing their dealings with men they considered their social 

pcer~ or workers who~cc skills and organization posed a threat to their identities and 
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[he knowledge they were claiming for themselves. At these twO points - when 

Jiscribing fraternal feelings or contests with competing workers - critical ruptures 

appear in their othell·vise disembodied narratives. 

IViany engineers portrayed themselves as independent builders and producers, 

thus obscunng the intncate labor relations involved and the bitter industrial dis­

putes that left deep Imprints during the~e decades. They appropriated the physical 

activities of building and execution characteri~tic of the skilled workers they super­

vised while, in reality, they merely designed, organized, and ~upervised those 

workers who actually shovelled din, laid bncks, worked lathes, and lifted 

stedplates. In their writing, they often asserted thcir technical authority over 

skilled workers. John Fritz (1822-1913), a mill foreman who climbed up the mana­

gerialladder in the Pennsylvanian steel industry, had supervised the construction 

of a steel mill complex by bringing under one roof Be~~emer converters that could 

burn carbon out of molten iron by blowing cold air through it under high pressure 

producing steel more cheaply and introducing rolling mills that shaped red-hot 

iron into sheets. He appropriated the language of building, implying that he had 

built a Bessemer plant and a rolling mill with his own bare hand~. "I built a good 

substantial stolle building," he said of a construction job that requlrcd a great dcal 

of timc and involved squads of masons, bricklayers, and common laborers." 

Fritz and othcr mechanical engincers often appropriated the skills of other 

workers in their narrativcs, if only to [re]daim a position of authority over them. 

Electrlcal and mechmical enginen William LcRoy Emmet (1859-1941), raised in a 

family left in financial ruins by the ;lfter shocks of the Civil War and with littlc in­

terest in formal learning, gained on-tile-job training in the hIerarchical work cul­

ture of the American navy and electrical corporation~ likc \Vesling House and 

Ceneral Electric. In one of his first jobs for the Sprague Illuminating Company as 

a troubleshootcr on electric streetcars 1Il 1888, Emmet organized a group of! ta[i;ws 

into a team of mechanics to assist him in the overhaul of 120 electrlcal motors for 

the Railro,ld Company in Allegheny City. In his recollection fifty years later, 

Emmet appropriated the work and skills of the Italian mechanics [() highlight his 

own colltribll[ion~ in the development of an lIlsularing matenal of vartllshed cam­

hrit.:, a Illaterial he would later deyelop in the shops ofCeneral Electric Co. in Chi­

cago, :--\ew York, and Scheneuady. Describing hi~ work for the electrical company 

Sprague in the 1880s, he wrote: "I stripped all the wire from the one hundred and 

twenty new l1l()[ors and replaced it III a very different way. I completcd one batch 

of motors before J dismantled another. .. I madc rhe insLIlation of varnished embric 

with no ~hellac. .. I also rebuilt all the controllers making radical changes." He then 

continucd: H[ also built new trolleys of greatly improved de~ign and sold them to 

the RaIlway Company." Only at the point where ,\ contest of skill erupted between 

himself and the mechanIC whom hc had ordered to improve a swivelling trolley, 
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howevcr, Joe<; hco intcorrllpt his narrativco ofuc<l[ion, ~witching ba(.:k and forth bco­

tween a language: of m;lking and a language of ,upcrvision: "I blldt them," ~ he: 

wrote of the nollen in te:nl1~ of crcation and thcn cOlTtered him~dfin tcrms of SlI­

pnvi~ion - "or had them bllilt...in a link machllle shop run by a YOllng fellow 
named R.D. Nuttall.·' Although he frankly acknowledged the collective proCtSS of 

lllnovation when ht spoke of his peers a[ General Ucctric labs in Schconecrady, he 

disavowed [hl\ kind of t!;arnwork when it (.:ame to di~cu~~ing the work of the 

skilbl Italian Illechanics. " 

S!;arl!;~, too, showed how slippcry and probleillatic the language of slllgular 
creation could be whcn he recounted his story. "I wa, ordered to reCO/lSuuct [the 

bridge]," Searlts wrote of one lob he supervIsed, "and had but liltle diflltlllty in 

~topping the rush of wat!;r that had dcstroyed the bndge." Hc then slgnificandy 

added, "as I was well supplied with sand-bags and Negro cavalrymen ... " CHching 

hllllselC USlllg tht language ofhuilJing ra[her than supervision, hc sdf-comciou~ly 

interrupr~ hi~ narrative for a clarificnion. The darif-Icarion of the labor P["()«:S~ 

brid1}" re,tored the hierarchy of command and control, but JIlalh-ntently cxpmnl 

the racial distance bnwecn himsclfand the African-Amcncan laborers. Ridiculing 

the abolilioIllst"" fraternal [ow as effete, Searles added parcmhctically, "t'lr fear 

some supersensitive, tender-hearted eommiserator of the colored bw[her migllE 

think that I dUlllped him in the creva~se hole instead of the sandbags, it ,hould lK 

remembned that thc cotton of whic..h the: hags wcre made were worth more ... than 

the n~'gro('s."" In prestllting his managing lob as an act of phy~ical building, his 

slip of the pen openni up the prohlcm:H1c race and class I·elations particular [() the 

South. Painfully aware of his Northern alii!;'" he sought to cowr the tell~io!l with 

an ilHc:rventioll of ,arca,lll, hut the damage was done. H15 lWO identitie~, one <IS ,\ 

profes~iollal enginen and tht., other a~ a white Southernn, werc III contllCt. In hi~ 

correction, Searlt~ tried to reestabbh the proper order of ~uper\'lsi()n ,md mastc:ry 

~o vital to the whill' men of Brad/"'; New South. S(',\rles'~ narration might haw 

been particuLtrl~," his own, but hiS nasun: of workns or hi~ ~clf-conscio\ls idclltif-l­

cation with command, control, and whitene~~ was En from atyplCal. 

Engllle~Ts also suspended their disembodied jll"Ose when writing abOlu mcn of 

theIr own ~ocial cLl-'>s ;llld often de\cribed [hem ,h family Illcmbn,. Some authors 

cOl1\nJlI()Il~llly bq~<\Il rhen life storie~ as a gene:llogic1i recurd, only to mold it into 

a rt~Ullle of their pro(cssional life. , Lven when thc authors gave gc·ncaloglCal re:a­

sons for writing their a\lwbiograpllJe~, do,e n.:tuives hke: parnH~ ,\nd siblings 

barely figured in tht narrative. \1ore often than llot they excL'>cd ,pouses and chil­

(hcn - Illcluding sons - alLOgnher from the gellealogy and story line. 

If ellgi nec!"', ~cldolll includ~'d family member, in t he:ir lik WlrIt.', or d isplaycd :1 

,ell~e of i Iltimacy, rhe:r ofren wove thell· ll<1rr;lliw~ ,lroUlld Cillot iOllai pa~~;lgc~ i 11-

volving othe:r men of the:ir ,ocial cia" or rhelr Illcntor~, whom they did tre:,U ;1-'> 
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family members. Onward Bates (18so-1936), an establishment cil'il engIneer with 

link formal education, had re<.:eivcd hi~ training in the ficlds of the railroad bridge 

consullcuon during the Gilded Age before moving ro the urban frontier of Chi­

cago 10 become a contrac[()l". As an o([ogenarian looking back on his year, as 

Charles Shalcr Smith's appn:mice, Ba[e~ noted in 1':)33, "I have alway, regarded 

him as my professional Either."" Alti'cd West Gilben (I8Hl-1900), who larer be­

came a mLlIliClpal engineer in Cincinnati\ watcn ... ·orks and sewCfsysterms when 

the city expanded as a resLtlt of the shipping bmine" along the ()hio river, recalled 

;1 f~clil1g of kinship within the community of cng1l1eerS on hi, first surveying mis-

51011 in the hilb o{" Pennsylvania, but he restricted the sense of family to social 

equals. Lih· so mall)' other cngineus, Cilbert convenIently excluded their day-to­

day dealings with foreIgn-born common laborers responsible for clearing the path 
j . ," ane settIng tip camp. 
Sometimes the fratcrnal fcc\ings bel ween social equals would go so far as lO ex­

clude blood brothers even when they worked ,idc by ~ide. John Fritz, whose 

brothers George (1828-1873) and \\lillial11 (J84T-lH84) worked with him in rlll" stecl 

Imlustry at Bethlehem Stcel mills in PenJlSylvaIllJ. and at a rolling mdl at Chana­

nooga, Tennessee, failed [0 portray either brother in a particularly intimate or 

familial fa,ilion, except [01" one passage where, ironically, he argued the impor­

tance of fraternal lovc among engi neer, over and against rhat of blood relatives. 

\\/ith pathos, Fritz recalled in 1912 the early hIstory of thc Be,~emcr process when 

his colleagues Alexander Holley, Robert Hunt, William J011CS and hi, brother 

(;eorgc would Frequently come to Bethlehem to discuss their work in lmpkmc]1 t­

lng the· I1CW slecl making process in the plant that produced rails and ,U!l1ol""plate: 

"We did nor meet as diplomars ... but we met as a band ofloving brother engmecrs 

trained by arduous experi(·]1ce, young, able, cnergetie, and de(nmined to make a 

success. I doubt if ever five natural brothers were more loyal to e,lCh olher than the 

!lve brolhn engineers above named.'" 

Urb:m engmeer Onward Bales most explicitly showed how literally this male 

world could. supplant patriarchal family life when he described hl~ engineering 

work in lCfms of love and marnage. Fondly recalling the emotions he tdt rhe day 

he wa.' offered a job with the Edge Moor Company 111 \Xlilm1l1gton, a firm that 

'peciali!.ed in bridge con,truCti()n: "All I could think of at the moment was what 

the lad)" ~aid when shc recclVcd a propmal of rnarri;lge, 'This is very sudden.' I 

wired !\1r. Whittemore: 'I accept Mr. Smith', propo,al,'" the man he had earlicr 

described as "my professional t:uher." Bates bikd to regard marriage with the 

same aFfcction, however. He likened marriage to an engineenng specification and 

contraCt: "We learned that matrimony is not a joke, but a most seriOlls maner, the 

most important of all contract" la~ting throughout the lives of bOth parties .. 

Th<:~e specifications almo,t warrallt one to avoid marriage as roo great a risk (0 be 
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anempted ... '''' Bates and orher engmens erased women, and their wIves in partic­

ular, from their narralives altogether despite the fact that wives, daughters, and 

other relatives hved with them )n isolation in tht: engineering camps and ofren 

acted as the midwives of many engineer~' autobiographical ofEpring in their roje~ 

as collaborators, writers, typists, and sponsors. ,0 

The erasure of women " presencc and the cdebration of the homo-soctal world 

elicited commentary from the women who observed them. [n her own autohiogra­

phy, profes~i()nal botanist and geogtapher Cecile Hulse .'vlatschat presented her­

self wryly, yet seriomly, as the dutiful wife of an engineer during the time she ,pem 

l!1 South America, where she had fo!lowed hu hu;band on hIs job, She articulated 

the erotic but threatening undercurrent of the fraternal feelings that ran betv.'een 
her husband and his South-Alnerican engineenng assiHant. Mat~chat opened her 

narrative with a vignette of her hmband's a~~i,tant, Matco, and clo~ed it with hi~ 

lragie death on dlt: job. 

With great detail and much pathos, she describcd their mutual resentment and 

competition for her husband's attention and love. "They greeted each other like 

old friends," she recalled the Jlloment when she first met Mateo as she arrived a~ a 

young bride in South America with her husband. '·No one could mi~take the 

warmth of feeling between them. But there wa~ nothing of afTectioJ1 in the beady 
black eyes dl<H swept me from head [0 foot." !\1atschat considered her husband's 

:lSSiSldlll physically "monstrous," and as she told the story, each disliked and re­

sented the other not only phy~icallr bUI - only barely hidden under the surface­

~exually. After her husband had introduced her to ~1at~o a~ the ncv".· bride, the a~­

sistam exclaimed: "That your woman?" His tone expressed complete disbelief 

"Holy cow's blood~" The gaucho shook his head 1Il disgust. "Damn skinny 

womal1~" Cecile :vi at~chat wrole of [he incident, "I liJoughtof a [ot of things to say, 

but didn'r. 1 Jdtlike a rag without a bone and a hank of hair." She fel[ betrayed and 

ahandoned hy her hll~balld\ f<lilure to perform his dUly to speak OU[ for her. She 

then cominued to describe her a~~,:~~mellt of ,\1;l(co's capacity f(lr love and sex. 

echol!1g a racial qereotype Amencan whitcs lflvoked when talking about Afi"ican 

American men. ·'1 fCd certain, now, that !\1atco never loved a woman .. He boasted 

dHee women, nor wives, and to hun they were merely goods or chattels, fit only to 

work and to pedi.HITl their natural funnions." And in support of her claim, sh(;" as­

serted III conclusioll that Marco's women merely "awalted the lllfreqLlent visits of 

then master ;[11d the resultant vi~its of the stork.'" Her husband·s failure to speak 

up for her panicularly offended Ce<..ile Hube ~vlatSCh,H because she expected his 

heterosexual and Anglo-Saxon loyalty in thi" Eu·"aw;)}, corner of America'., cxpallJ­

lllg llldllstrtal capitalism. :Vlatschat's seme of duty to follow her hmband to South 

America and abandon hcr carecr as a professlOnal was predicated on her expecta­

tioll ohhe pnority ofheteroscxuallovc and Anglo-Saxon solidarity. The fraterniz-
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ing b~twt;t;n her husband and his Latin-American assiHant challenged her 

;wthority JS a whit~ North Ame:rican woman. Mateo's position in the engmeenng 

hH.'rarchy placnl him in th~ same social class a~ the !'vLmchats, but IllS ethl11eity 

called for other manners, she believed. The assIstant's skills mIght hJve heen essen­

tial to her hushand\ engineering work and surv1Val bur tht;y wt;re not crucial to 

her, or so, at lem, she had a~sul1led. To Mat~chat, her husband's declining for­

tunes and mood SWlllgS following Mateo's death showed how dependent he had 

been on his aSSIstant for his livelihood. In the mallnd she framed her autobiogra­

phy, Mahchat mad~ her n:.,>t;ntment of her husband's mIxed loyaltie\ quit~ Vl~­

ceral. 

Matschat had not been the f-Irst to explore the homo-social world ofengllleer­
ingwhere the fraternal feclings posed a threat to the women marned to them. ·j·he 

sense ofloyalty that these corporate men fclt towards each other and had illlernal­

i7.ed vis-ii-vis their emplo:"Cr~ directly competed ¥''"ith the women whom lhey 

married or the women who were making professional claims f(H themselves. Pro­

fessional wome:n writers including Mary Hallock Fome, Anna Chapin Ray, L. 

Frances, Elizabeth Foote, and Willa Cather gratefully explored tht; th~me of engi­

neers who were marned to the job at the risk of lo~ing the women the:y wcrc sup­

posed to wed. As we will sec, womcn writers t;ngine~r~d their plots differently than 

then malt; coIlt;agues to lOUllttr these profcssional model~. As these professIonal 

women madt; clear they re~cntcd the way management englIleers like Batts sulViti­

tuted marital and blood relations for corporate families. They objectcd to thc con­

strunion of communities of men as a world without womt;l1; a world where male 

frit;1H.!ships were marriages ;l!ld marriage, engincering specii-Ications. 

ApPROPRIATING TilE WORKER'S BODY 

Civil engIneers involved in canal, hrldge, ;llld railroad comHlluion main tamed a 

great SOCial distance from rhe eornIllon Iahoras whom they 5upe:rvised. The work" 

lllg camps of the diggers of the North American canal sy,tem, for example, were 

charaCterized by ~port, /lgh ting, boozing, and other contests of virile strength [hat 

hdped to develop a proletarian \ense of virility closely associated with manual Ia­
bor and phy~ica[ prowess. Keeplllg a socIal distance crealed its own difficultie:s. 

Civil engineer J<lmes \XI orrall (IX I(,-IXX5) might havc disl ikt;d th~ pressure to drink 

with the laborers with whom he v.orked, yt;t he al\o noted that it was impossible to 

remove himself from th~ ritual if he wanted to re:tain their respect f-()[ hi~ gentcel 

manlinc'i'i and authority. He: called Renjarllln Franklin·s famous abstention from 

alcohol ;lll i,olated case, saying that "[the; men who followed his exemplaryof!ifc 

were called e:cce:ntric and individual- a kind of pngs .. .Thc growing youth of a 
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people namrally prefer to be like the average manly character, Jnd thai character is 

nm LO be pnggish nor exclmive."·' 

Most onw, scribbling colleaguc·s ignored the trav;ub of the! ri,h, ~coltish, and 

French-Canadian canallers, who dug the ditche~ with shovel and barrow. They re­

moved from their stories the Chinese graders who shoveled, cl11Seled, blasted and 

bored their way through mountain ranges ,tnd d6en~, the II·ish \~orkers who 

grabbed the rails with rongs, gUided them over rollers and put them in place, the 

laborers who started the spikes, secured the fishpLltes and tightened the bolts, the 

track levelers who lifted tie~ and shovebJ din, or the thousands of [ampers who 

finished the track-laying work with shovd~ and IrOl1 bar~.' The Southerner Isham 

Randolph (1848-1920) chronicled his railroad employ of ~evenreen }C;HS frolll hi~ 

apprentiu:ship in clearing the way with ;lxes to his arrival as management engincer 

bef()!"c settling in the booming city of Chicago, where he helped plot the railroad's 

round hOLlses, shops. terminab, and freight hOl1~t"~ and then moved to the llrb,Ul 

fromi(Of in the (:hicago of [he ProgressIve Era. For the next fourteen years he pros­

pered as an urban (Oogineer, gaining local bme for IllS deSIgn ohhe city·s water sy~­

tem - the Chicago Drainage elfl;ll {hal changed the directioll of [hc ChICago 

Rivtr ~o that its \Vater~ would flow itHo the Mi~.~i,~ippi instead of lllto Lah' MIchi­

gan - an experience that landed him a job <l~ a COlhllit;lnt on the Panama Canal 

tHer in life. But Randolph nevcr mentioned the thousand~ of AFricll1·AmericlIl, 

Polish. and Irish quarry men and canalers who wel·e drivcll hard to ~hovcl fort)" 

mile~ ofsdnd and ~olid rock for the much acelalmed Chicago Drainage Canal, nor 

did he dwell on the event~ of 1893 when thbe workers went on a wildcat strike [0 

demand higher wages." Again and again. civil (OngiJwtr\ skipped over the building 

sitc, and indu\lrial struggles in their stories, and instead fixcd thei r ga/e 011 [(Och ni­

cd de·tail., ;Uld reached OUt to enginecnng communities across the land. [Figure 

20J 
The ~ocI<d diqance b(Olwcen mechanical cnginecr~ and mechanics wa~ more 

complicated. [n the iron and sted lndusrries, mechaIllcal engllleers faced the for­

midable powcr and skill of tightly organized \,i;rdsh and English industrial crafts­

men, whose bond wa, f(uged by pridc· of ~kill and an ethical cod(O of mutualism. In 

many industrial workshops, skilled master mechanin had beell at the C(OIl t(Or of lhe 

enterprise, whOM." I·cpository of technical knowledge had often bcc·n the driving 

force behi nd Illechalllcal innovation. 'I·hese well-organized workcr~ had deyeloped 

craft-unioll ,olidarity as a strategy againsl the fallout from the 1873 panic and in­

creasing management encroachmellts on the organization of thell· work III the 

heated years during the 1880s. In terl1\~ of nhnicity ;lnd ,kill, the Welsh and Eng­

lish mechallles claimed a more intimate hnk to the ,oeial class of mechanical engi­

neers to which Fritz belonged as the ~()n of a Cnlllan immigrant than the largerly 

\lnorganized African-Amencan, Chlllese, and COjlVlct laborer~ that Searle~, 
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hgurc 20. Plagll",d hy political intrigll~, dire working conditio[\>, and ollthrc<lb of malaria, 

the P"n,UllJ (:anal was huilt by ,\ work force of 17,000 and org:anizcJ on tfK l1l"nag~l\\ent princi­

pic., of r"ilroad constluction. Hcrc allcgorictlly repre,eJ1lcJ as the work of one mall: d Illodcrn 

,by HerclIk" forcing apan [ilc Clliebra Cut to crLate rhe Panama Canal. Off1(-i,,1 postel' for (he 

191) S.1Il I"rallCllco Panama l'auf,c Intcrnation,,1 Expo~itioll hy Perham \\'. Nahl. 
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Ainsworth, and Worrall raced in their sLipervisory dutic;s a~ civil !Ongineer~. If wm­

mon laborers were safely remowd from nearly all narratives of civil enpneers, by 
contrasl, the hodies of iron roller~, puddlc;r;, heaters, and mechanics f:illed the 

pages of Ihe Allto6IOgmph)! ojjo/'n Fritz. Mechanic.,1 engineers like Fritz panict­

pated in the rlwtorical strategie~ that attempted to invigorate middle-class notions 

of manlines~ and civilization through a focLised atttIHioll 011 working-cla" mtn.·' 

Engineer-manager John Friu. could look back on a truly prominent career in 

lhe steel Industry that had heen a creation of the railroad and war IIldustrles. He 

was bc;st known for his invc;ntion of the thrte-high rail mill [hat saved the 

arm-breaking labor nec;dcd to form ~quarc klrs of Iron Into fiI1lshtd rail,. As super­

intendc;!lL of the Bethlehem Sleel mill~, hc had hdped organize (he largcs( plaIll of 

it~ kind in the U.S. In [860. HIS life, a~ he portrayed it 1Il19I2, had been so Sllccess­

ful bc;cause of his superior technical knowledge even if workers and higher man­

agcment alikt had opposed and reprimanded his hold Ilwves. ,'v1oH civil ~ngine('l"s 

who WfQ(e their 'll!tobiographIe~ did so Oil their own, but friu.'s autobiography 

wa~ almost a collective act of ~df confident captaim of industry ", .. ho found hlIll 

the ideal corporatc· mall. 
"I'he professional association of mechanical engtlleers, 'l'he Am(.:riCln Sociny 

of Mechanical Engineers, actively shaped, endorsed, and published hit/~ AII!o{;i­

ogmph)! as the life of a man who represellled the iJeal of the mechanical­

engineerIng establi~hIllcnr. His autobiography articulated the growing confidence 

and aggressiveness of the llortheastern lndmtrial tstablishmcnt, shaped a manage­

rial ~Ilginening identity, and cast it as a simpl~ maSler mcchalllC ("iron m;lSter") 

who stood by hts workers, purging the difficultie.\ that gave rist· ro ir. This wa~ a re­

markable feat indeed. The endorsemc;llt came when both lIl~ide and outside tht 

assocIation [em ions rose over the true path toward tngim·enng knowledge. Tht 

challenge came from both craft unions who fought the encroach lllent~ of managt­

ment and from a growing band of engin!Oning c·ducator~ like Thurston who 

-,ought to link mechallical c;ngincenng with sciencc and it~ pr~~tige. In marketing a 

male managc;rial llliddle-da~~ identity for engineers, the association played an ac­

tive role in sponWrIng the autoblOgraphy ofFriu and other book-leng(h biogra­

phIes of mechaIllcal engineers including Waltt:r Clark, hed Colvin, Edward 

Hewitt, Embury Hirchcock, and Howard Pedrick during [he I920~ ;wd 1930-<'. 

Frirz\ autobIOgraphy was published by \Villia1ll H. ,\(/ilcy (b. 1842), a schooi­

trained mining enginec;r at RellS~elaer Polyt~chnic Imlitute and the Columbia 

School of/vlines, <lloyall1lemher and trea~llrer of tht organization of mtchanical 

cnginec·r~. \X'ilcy and oth..:r leading publishers of techntcalli(eratLlre lib: i\ lc( ;ra\\,­

Hill stt:adfastly suppoI"lcd the leadershIp o( indu,tI} ;lnd management ellgillt"er~, 

playing a promincnr cultural role in effons ttl budd lhc;ir idcntities through their 

publications .. hit/."" Alito/)iogJ"t7phy well ~uitcd the pu rp()~ts of the emcrgi ng pro-
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fcssionalism of mechanical mgineers in their claim to a special kind of te<.:hnical 

knowledge which labor unions were challenging during the decade" of inteme in­

dustnal struggle. 

Friu's narrative showed how among mechanical engineers pressures from be­

low were re~olved in a celebration of a shop-floor manline~~ when it was no longer 

viable. This celebration of the malc working-cla~~ body went togeth(:r WIth the val­

orization of the bodies of middle-class athletes, a disempowerment of Afri­

can-American, Native American bodies, and an erasure of women's presence 

altogether. As the son of a f~umer-millwright, Fritz had acqurred an early familiar­

It)" with the mach1l1ery of thl: cotton mills in Pennsylvania's rural districts where 

his father earned a living with mallltcnance work. Thi~ was ;IS good a l'echnical ed­

ucation as any young man could hope for. Later, as a supervi~or of a brge iron ;llId 

"tee! operation, he had depended on the tacit knowledge ofboilermaker~, rollers, 

and puddlers at the Pennsylvania Illdustrial machine shop~ of Norristown (1846-

1849), Safe Harbor (d~49), Cambria (1854-1860), and Bethlehem Steel (1860-1892). 

Fritz·s liK· exemplified the trlal-and-error era of industrial capitalism, when skilled 

machinists and millwriglHs (like his father) improved and tinkered with new ma­

chines, materials, and metallurgic-ll processes. From a technical point of view 

young Frill. had not been the tabula rasa he and his colleagues made him out t(l be 

decades later in 1912. The ASME promoted John Fritz'~ autobiography as the nar­

rative of a sclt~made man who had learned by doing. This portrait was yuite 

self~,en'il1g because formal edw.:ation wa~ genually uncommon during the early 

nineteenth century, only to become retro,pecrlyely an i,sue when school-trained 

engineers began to overwhelm traditional upper-cla~~ engineer-proprietor, III 

their claim for Hue englileering skills. Fritz·s autobiography merged three histori­

cal and politically Important moments lllto one powerful argument. The book in­

cluded reports of lhe ostentatious birthday panico; which the ASME staged !11 

Frill."" honor in 1892 and [902 - years that turned Out to be politically signiflcanl. 

In the lare summer of [892, the captains, managers, ;Ind engineers of the steel 

industries garlH:rcd to celebrate Fritz's ~evelltieth hirthd;lj';U the Opera HOllse III 

Bethlehem. After the guest, ,at through a ,umptuom banquet, si ppi ng thei r coffee, 

puffing their cigars, engaging in rounds of"melTY je~t...a, frimd~ were recognized 

up or down the tables ... amid a babel of sounds mingled WIth burst" of uncontrolla­
ble laughter'·, the fraternity nOl only toasted the story of a self~made man and hIS 

manly individualism, but also put lhe nun they had come to celebrale to a mock 

trial. [Figure 211 Through the pracric-li joke, they charged Fritl. with two ()ffen~e.", 

accu,ing him first of having "misled the public Into the bcliefthat he was an engI­

neer, and an iron and steel maker'· and, secondly, of having "disturbed the peace."' 

Fr·itl., so the llldictmcnt read, had "changed beyond all recogllltion the old time 

peaceful hamlet of Bethleheill." If it had nor been for hirz, "Bethlehem would 
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Pimhurgh (neg, A'J46). 

have: remained to thi, day the qui~t place lit was and] thl; waving grain would still 

bt:' b~ndlng to lh~ ~ummcr breez~ ov~r land~ now .. ," ~o Ihl; j~ster~ \;harg~d, Th~ Ia­
ment~d loss of a golden pastoral past common in th~ writings of many European 

and Amni\;an writer~ acquired a particular ml;aning for l;ngi n~l;rs. Many enginecr~ 

presented their participation i n ~ngllleering a~ cOlitributioJl~ to th~ march of prog­
ress and as an illustration of thell' own self-improvement, but coming, a~ many did, 

li'om an agriculwI'al background, the authors often expressed ambivalence about 

the pastoral world their very prores~ion had helped to destroy. "The indictment 

showed," th~ li-ate:l"[my charged, "how the prisollu [Fritz] growing up, lurned his 

back on th~ old farm~, sought (Jut a COlllHry blacksmith and Olachinc'shop, 

where he thumped hi, fingers, gn:asnl his clothes, and gn~w black in the faCl~, 

thinking he was becoming an engineer." '0 The creation of a prof~ssional autobiog­

raphy altempted to recapture a past that engineers had helped to destroy, and 

served lO memorialize a past made obsolete by th~ very careers they described." 

Thi~ concern with a loss of the pastoral past also displaced the COlm;st b~tween 

,killed Ste:el workcr~ and managers - a wnflier that was on everyhody's mind in 
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September 1892. Three hundred mile'i away from lhe celebration at Bnhlehcm's 
Opera HOllse, the ongolllg and bitter strike at the Carnegie Steel Company lJl 

Homestead just out.,ide Pin<;burgh in Pennsylvania divided the community if not 

the country. At the bcginl1111g of that summer the confliu had sccmed to cenrer 

merely 011 pay, hut as the IlloIl[hs wore on the workers' dcmand~, strategies, and 

arguments focused un workers' cOIl('rol over the organIzation of therr work. At the 

heart lay a classic contest over knowledge and skill between workt:r'> and manage­

mClll." In [his highly charged political atmosphere and amidst a deepening eco­

nomic (risls, the AS!'vlE c,rabhshmcIlL put John Fritz on mock trial during a 

banquet given 111 hi~ hOllcli" Just as he had fClired from a long career as the quintes­

sential manager and corporatc man. The invited guest's at his table inclllded sreel 

barons lih: Andrew Carnegie, Henry C hKk, and Ahram S. Hewitt, all of whom 

were I1lvoked I1l the deci,ive labor coilte,( at the Home\tcad .'>tn:l1Aorb. Against 

the backdrop of the bitter labor-management conflict~ at HOille,K.ld, thc gllC,lS 

found their practical joke \0 "merry" that they wne ovcrcome with "uncontrolla­

ble laughter."'" With a nod to the labor batrle~ being fought in the (..ourc" the orga­

Illzers accused Fritz of the pretense of poSSC~~jIlg technical knowledge .llld calling 

himself;Hl cngineer; 111 the opinion of the ASME estabhshmenr, the HOll1c~tead 

sred ~trikers showed an exaggerated confidence in thell" technical knowledge, a, if 

their skills could !lot and would not he replaced. hirz\ second offense against 

Bethlehem's pastoral peace wcnt beyond the lJlroads the ~ted indu~try had made 

into lhe agnculrural world. j\ depolitiClzed narrative of the lost Colden Age thu, 

allowed the ASME establishmenr to work duough their role in, and anxiet;. over, 

the tramforrnation of labor relations. M;lle gendered language obsclll"ed and re­

soived the existing contest~ between lllanagers and ~killed workers in [he s[eelrn­

dusny. Fritz and the AS,\.TF <Ippropriated the .,kill and m;lnhood of the wOI"kers 

they supervised III language and image~: "he thumped hi~ fingers, grca~ed his 
clothes, and grew black in the f;tce.·' 'l'he accusation ofhavlllg posed as an engineer 

playfully fl'ferred to Fritz", lack of {()["Illal education, Illcreasrngly demanded by 

cngincering edllcltors, but in the politically charged air of that summer, it also 

played on the profc"iollal ,kills enginects claimed vis-,l.-vis mechanics and man­

agt'lTIent Oil Amenta \, production Hoor~. 

The male-gendered language of calluse~, dirt, and ,weat lx·came more politi­

cally cohcrellt III the narranvc of 1902 - III the decade characterized by the bitter 
strikes at the Homestead steclw()]'ks. the Coeur ci"Alcne silvermines, Pullman and 

Chicago I'ailroads Ihal proved to he decisive in the changing lah()]'-managemelH 

rclatiom whcIl govern ment intcrvened in these industri:ll conflicts on behalf of the 

owners and mallager~. Thls time the me(..hanical engineel'ing establishment gath­

cred to cdebrateJohn hitz's elghtleth birthday and cho~e the \X'aldorfAstori;l in 

New York City as theH s('((Jng rather than the local OpCl"a HO\l~e in Hethlehem; 
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dm was a sign of rhe growing confidem.:e of ASME members in their national im­

ponance, and a reflection of their exclmivc: orientation towards the financial cen­

ters of the East Coast. Several guests sitting at Fritz's table had come to despise 

organized labor - the product of their conflicts with unions III the decades aFter the 

J87) lutional depression, the Haymarket scare, and the Homestead strike. Ro~~iter 

w. Raymond (,R40-'91R), president of the Amnican Institute of Mining Engi­

neers (AIME), an influential writer for hi~ profession and an arch opponent of un­

ion~, pin.:hed the manliness of john F ritz against that of craft unionism embodied 

in his enemy john Mitchell (1870- '919), pre~ident of the C nited ;\Iine \Xlorkers of 

America (UM\Xf). Rossiter had developed hi~ vitriolic antagonism against labor 

unions when he was working as a conwlting engineer for iron manufacturer Coo­

per, Hewitt & Company during the lRRo,; an antagOJll~m he articulated more 

publicly and bluntly during the Homestead strike In the early 1890s. At hitz's 

\)lJ"thday party, Rossiter ridicultcl the UMW's struggles for recognition and pay. 

"YOli will not find a great many pages about raising engllleers. You willn()[ find 

one single plan for shortening a day's work or diminishing the quantity of labor 

that an honest man gives for his labor (applause). You will find that SOliety 

[AI.lvIE] n::cogniZlng individual manhood." Closing his rOllsing speech, he asserted 

that the American manhood of individualism had been divinely inspired. ,0 

Abram S. Hewitt (lR22-1903) further gendcred Raymond's definition ofa mid­

dle-class manhood. A steel baron and ex-mayor of New York, he had been the 

prcmJ.::nt of the Cambria Iron Warks 1Il johnstown, Pennsylvania, where he had 

hll-cd Fritz a,> a superintendent during the 1RSOS, and had been Rossiter's boss dur­

lIlg the bitter labor dispmes in the later parr ofhi~ life. Hewitt celebrated the l-'rarer­

nal Feelings [hat h;ld blos,omed in spite of - and that had also counterbalanced -

the competition that lay at the heart of their relationshlp. "At times of competitive 

struggle, the friendship which has eXIsted between LIS has never 1Il the ~lig:htesr 

been disturbed," he Insisted of his loyal employee. "This happy experience i~ due, 

doubtless, to the amiable traits ofMr. Fritz's natlne, which, with all it, nla~culille 

energy, is tempered with the sweetlle\s of [he gentler ~ex," Hewitt added in a nod 

upw<mis to the balcollY where their wives were segregated in the Angels Callery 
and entertained with a watered-down vtr~ion of the celebration that went on 

dowmtairs:' To the ASME business community, John hitz's life came explicitly 
to represent dcqulsitive individualism. And in a cl;l.,sic n;inst;J(emcnt of the ideol­

ogy of the separate spheres, the Hahless competitioll between hllsband~ wa~ tram­

lated lIlto fierce male love, bur held in check by the sweet ~ilellce of their ""'ives in 

the Angels Callery up~tair\. Through it, narrative, the fratemity thus framed john 

Fritz's life as a paragon of American bmiDe~~ and llldividual manhood, omitting 

the "truggle that wa~ part of it. For the Heel barons and rhtlr associates who Iud 

been embroiled in the changing labor relatiom in the steel industry, hit!.'s engi-
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neenng managemem professionalism beGlme their ideal vehide. To emphasize it, 

they I!lstiwted the John Fritz gold medal in 1902, 

John Fritz allowed the members of the AS ME to ~hape hi~ life story, but his 

autobiography - written 10 year~ later 1Il 19I2 - also diverged in subtle and signifi­

cant way~ from their constructioll. In the third narrarive layer of the book, John 

hitz recounted his life as a defense of Ill.'; engineering knowledge, lOmpetenu', 

and expeni~e while carefully strewng hi, good feelings and rdations both with the 

worker, and upper management. Following the tradition set by other engineers. 

Fntz told his life story through elaborate de5cflptiolls of the [echnKal probkrns he 

had faced with Lhe stafi"al the Norristown, Cambria, Safe Harbor, and Bethlehem 

Steel plants and of his solutions to them. He de,cribed conf]ict~ with skilled work­

ers, forcmen, Formally trained engllleers, managers, board~ of di rectors, and bank­

er, alike, man}" of whom h;hJ attended hi., birthday partie, - conflICts from which 

he emerged viuorious over his skqnicaL ignorant, and recalcitrant opponents be­

causc of his tedllliC;ll expertise. If the ASME defended an ideal manhood of indi­

VIdualism, Fritz':. own definition of ideal nlanhood was to be "a man among men," 

or projeCted back into hi~ yourh, "a boy among boy,,," - a theme common among 

engincers often echoed in the pages ofengmecring magallJles." 

The masculine romanticization of rhe shop floor convenienrl:: disgUl~t;d tht" 

fundamental changes Lhat had taken place and the ten~ion, that gave ri~t' to It. The 

engineer's ability to withstand worker~' jokes and pranks, and his skill lJl speaking 

rhe salty language of the shop f]oor- coarse to the ear of the intended readcrs of his 

autobiography and to his own middle-class sCll . .,ibilitie~, but vital for gaining and 

maIntaining his credibilJty with and ;wthority over the worker'> - had been forms 

of lJlitiatroll into the male world of industry. Fritz lIls1sted, "[ do not now forget 

thc laboring man, and especially tht; able, br;lVe, and noble men who loyally stood 

by me in times of severest trds ... who were ever ready LO face any hardship or dan­

ger. .. To these kind and loyal men much credit is due for 5llcce,s ;15 J have <It­

tainn!."" In IlLS autobiographical talc o/" [912, fritt. ~ide'tcpped the tensions 

between the skilled worker~ and managers and tht; indll.'>trial warEne that had 

r,(ged ,(round hUll: "I wl~h, abo, to give credit to the br,(ve ,mel noble work­

men ... All that needed to be said wa\ 'Come, boys,' but never 'Co, boys', .. too 

much credit cannot he given to these fearlcs, and energetic men f()r lhe nurl'eiol1s 

progress that ha\ been []lade in the manUflCtLLre of iron and sLeellJ] th is (O\llluy .. ," 

Hi, insi'>tence on the ~killed workcrs' high level of confidence dO\lhtle" repre­

sented Frit7\ tedings and own SOCIal background. !t might evt;n h,\\"e been a subtle 

criticj~m of the ruthlessness of the steel barons, b\lt ir abo ma,ked tht: \harply con­

tested changes that had occurred in Lhe rdations between managt:ment and skillcd 

workcrs at Bcrhlehem Sled, Cambri,\ Iron \)/orb, and ebewhere Lll the sted lJl­

dustry Ihl"Oughout hi, lifetime. hill. had been celebrated for his invention of the 
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Figure n, Thi, rR4l>\ "hook [00]" W,); \l_wd b;' rill' ,killed machinist who rllcked il' woodell 

h,1Ildk Linder h i, ~ftllpil W ,'rcalh-' rlw clining ('dge ,]g.lill\r til<' I".lpidl:' _,pinning work pil'cc' in til(' 

i.lrlw, PrcwlH,·d h)' John hilt. in hi, Pr(·silkllli.,1 'pc'('ch to til<' '\mcri(-.ltl So(-i,,!), of.\kchan;(.ll 

Enf,ineer; in 1896, il flillnioncd ,1\.1 rdie of'tlll' m('dl.1IliQ,' ;kill\. a materi.ll tr0phy of coq1Or,n,· 

jl,ogrc", and " h,-ti,h "I' working-ci.l" manlinc,>, (:OUI'lC"Y or Dil'i,iOIl of Engineering and J 11-

dll,try, \I,lti"n,11 .\111""'111 "i'/\I1,._T1LaJl Hl-'Wrj" Smilh",nian 11l;llllltloll, \'>;'a;hlngton, 1)(:, 
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three-high r,lil Imll Ihat sa\'~d lh~ arm-hreaking labor needed lO form square bars 

ofi ron into fi Ilish('d rail;. Y n F rit!. w;t, .dso intimatdy involved and directly impl i­

eated in the tran~,f(nmati()n of anothn a,lpeU of the labol- fHoce~~: he led the in tro­

duct ion and Improvement ofthe Bessemer Stcd proce~s th.u eliminated the lob of 

the puddlcr, wh!) COll.'>lirurcd the aris[()cracy ofhhor and the vocal part ofth~' in­

dustrial crafl Uiliorb' 1l10vell1enl." In hi, ,S9(, Pre,idenrial speech Fritz pn:senr~d 

the hook tool as.l tokell ofhi~ own and the Med indu"tr;,-', youth to the American 

SOCIety of Mechanical Englllccrs. It wa~ alw a relic ofthc m.Khini,ts' ,kills, a ma­

Knaltrophy of corporate progress, and a fetish of worklllg-dass manliness. Shop­
floor manliness IlllglH have been vwhk 1\1 Philadelphia's machine shops of the 

rS40" the hook tool n:presemed, hut lJl the !are IS 90S thts was no longer a r('allt}' 

and largerly ,,,ymholic.1 rigure 221 The devciojlmelll of lIldustrialization paralleled 

Fritz's n,e to prominence i111J'01l and ,n:cI manufactllring - an industry that had 

becl1 th~' major engine for the wilro.ld and war industries. I t would hecome;lll i,-on 

and metaphor (or mdusmalu.ation itself - symbolized at th~' \Xiorld\ Fair, and 

,anitiLed in the presenta[lon of clean machines. 

From engine~ring's basement sounded di'isolulll lirerary voiccs, however. In 

ill-lit drafting roOlll.'> ~l few steps below the levci of the Sidewalk, lhousands of 

dr;lftsJ1l~1l worried about Ihe hcighr of their SlOO\:" the llanes, dust, and noise 

COn1mg from boiler room, and foundrie,'i, Of the tf(';ltmellt they r~ceived from 

their supervi,or~. The young graduate, fl-om the enginecnng program" corn:­

spondcncc schools, and evening cla\~es eancd little ahout nl.lintaining managerial 

modes ofman!Jness. They had come to expect theIr posltioll in life as employee, of 



Who I~ it th.~t ~,h p~l'n¢d On ~ h,~h n<.Kd~ ,I..!ir 
I)t""'~ ]i"e all dll':l ",;\t." lH.ned a"T 

.A1'\d"'.~n I"th.(. s<-at c{hi~ trtlu9<:n a ~'ny gl~r~' 
1'he. <l,~f'srnan. 

Wkc i. ,t that ~\". ",c>rt be .....,ncirou. wi $e 
.A"" fo, a few dOllar! Of' the .,1,,,)( p~h h;~ <~e~ 

And whom it beho<>ve$ n<,. HU·n'll to devil( 
'The draftsman. 

Who \$ ,t when" Job ~Q(.~ -..r""<l 
from the Bo's io:.ts H,,;j Colvrnb,a 9o<>d ... drcn" 

And ~h,t; to "'hlstle ... cheu,.,,1 .sonq. 
fhe draf.l;sman. 

Who 's;t tna.t W"');~ I'k. a slav .. Ij., ch.a,~ 
1'h~" h~r~ tht -e.'H~ Tel] hi;" of hi~ Clln'l'!. 

A"d u~, !>\Jr .. 1~ h~ve,..'t !. ~"m¢ wonMrfui br~In1 
'1'h<. e!, .. ·n.",,,!\. 

Who" it that S'dS. all the credit .one! praL~. 

" pat "n I.~ becK anc a 900ci1~ \'~i~e 

':-or t\olni"" You havo. daM,and W;,.Ktd O!\fc,de~ 
'The eos~! 

'JS 

llj 

hgurc 2.1, S<lI'Gl,'lic p""m published ill [he rank-.Uld-filc "nginL<:l'Ing jOUfIl'li ilK j)!"t~(i'liltlil 

(Plllladclphial in 1')2~ ,howmg Iha[ the palcmail'kdgc ,mel prom"" of·promOlioJl ID nUna!:,,,-

1ll,,111 1""LlioJl "'''' not n:.,eld/ :"·,,ilable to IllO" lahonng in till' h.l>cll1('I1I of th~ pI ok.""",\. 

such large corporarions a~ Ihe;: AmcriG11l Bndge or [he Dupont comp:l11ies. 

·I·hrough organi/.atiolls including the· I"ech nical League, the American As~ociation 

or Engin(;(;rs, and the Inrcrnational rc<b·;ttiOI) of T(;chnical Engir1C(;r~', Archi­

tects' and Draf"tsmen·s Unioll they began to articuiat(; their demands for better 

working condi[ions and pay. When in 191') the aIr filled with talk of democracy 

and re\'olu[ion, engineering ref";HJIler Robert Shclmirc articularcd rhe sense of 

clas, betrayal many aspiring engineers slLlck in drafting depanments rclt when the 
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paternal pledge of upward mobility W;),', broken. He quc,tioned the refwd of engl­

neering organizations like rhe ASME to furrllsh employment scrvice~. He asked 

rlleroric]ll}, if there W;lS ;lny excme for fajling to hdp "the younger men who arc 

growmg up in the profe~sion and will succeed them The exploitation of young 

engineer-draftsmen constitutes a most shameful chapter of the h istol), of engi Ilecr-

1l1g .. Much of the respomibiliry for the dr;lftsmall'~ prcdilamcl1l is placed on thc 

older cngineers. The engineers, thc mcn who ~t}'lc them,elve . ., the pr()f~'SslOn, .. 

wllO have t fied tile draftsman out of the engmening prof('ssion. ,-.,. Instead of eOIll­

po,ing a\lrobiogr'lphie~, the~e draftsmen wrote poem, or circulated the verses writ­

ten by wflIen like Rudyard Kipling. Poetry counselled the ,cores of sons from 
1ow,'r-llllddlc and immigrant classes, and some Afncan-Amencans and women on 

how to kcep thcir dignity, helped release the tensions suffered III the drafting de­

partments, aDd \"Clltriioquized the anXieties at the bottom of the engineering bel­

der. From lhe basemellts, draftsmen approvingly read line~ a~: "Tomorrow, wt.: 

will s\\'t.:ep all fears away/Tomorrow - we'll be dead/Go, fool - and play.'" The~: 

(oumdled on how to maintain dignity in the basemeIH "Don't be afraid of the 

dirtn'hat comes from the furnace of the file/Each man who is great ... H:ls worked 

III the dirt for awhik." They vemilated theIr anger about bosses. "\Vho is it ,hal 

gets all rhe credit :md praise/A pat on tht.: back and a goodly rai,ell:or thing, YOU 

have done, and worked on for day~/The BOSS."'> lr:lgure 231 

(RE)MAKING THE HISTORY OF EN{;JNEERINC 

NU11lcrou, :\utoblOgraphics chroniclcd thc many conflict, which civil engillecr~ 

bccd ;l1ld intcrnaliled dunng the ,econd half of the ninr.:leenth and the carll' rv..'en­

tielh lcIlturic,,>, and many \\"CI"(" a, Searle, h,ld made ,0 painfully clear, neither suc­

n'~~ st(JI"i('s nor Ilarratives of autonomous, ..,df-directed men, bUI rather bore 

witne" to tl-l'· narrow space for lleg()(iatioll which illld-kvel engineCl"s OCCUplCll. 

Thi.., sellse of f-:\iJure and bewildcrmellt shaped the way mallY authors structured 

lheir lIJrrallves. Engineering autobiogrJphies, hO\\"C\'er imperfect they 1lI;ly be :\S 

literary works, thu, oftcn oprcssed the confusing expcrience, f;Ked by lIldividual 

englneer.'i fn)1ll til<' Jlllddic .,trata of corporatioJh. 'riwy cstabll,hed thei I' OWlI I itel'­

ar)" genrc characteri/.ed by dctaikd techl1lul dcscriptiolls, dlsembodicd pro~e, and 

the era,urc of \Vo) kcrs' knowledge. Above ,1I1d aeros.' the ditches, tracks, and ca­

naL>, they reached Ollt to the imagllled communitic<; elsewhere through their auto­

blOgraphles. ln them. cngllleel'S displayed thtir own technical knowlcdge, seeking 

ro Slake out an :\rca of knowledge ,ll1d ,kill entirely their OWl), while cekhrating 

m;lk bonds. Wriung an autobiography becamc ,\ pcr,onaJ <md collective way of re" 

working pa,t t.:XperiellCe~ ill order to understand, interpret, and recast the present 



in which the occupation had ht,-ome dteply dividtd. Bttwten the polItic;dly ~ig­

nificant year~ of 18<)2 and 1<) I 2, the ellginetri ng establlsbmtnt revitallJt;,d I: rit/.'s life 

into an example of a self-made lllall who had pulltd himself up by hi~ own boot­

S[J'aps - a SIOIY articulaled III a language of shopfloor manliness that was dislodged 
from ilS original political cOlllexr.'" 

Following the publication of hIt!!s <\uwbiogr'lphy, the ideal of the self-made: 

mall incn:asingly became a coherent narrative, a dominant ~\rategy, and market­

Illg device for those engine~'ring <lutobi()graphie~ publj~hed by (Jln1lllerciJI presse~ 

during the 1<)30S when it became codified as a bdief in illuiative, dggre"ivene~" 

comlKtitiveness and /()I"cefulne'is. Commercial publishers and sponsors in the 

[<)30' promo led engillters' live, as dear expressIOns of rugged lIldividualism. But 

rhe C(lmtruuion of rugged individU;llism was more a product and a marketing dl'­

I'ic(" than an ;lctual reflectioJl of the tinl(" recalled in the autobiographic;. "To me," 

wrote the: publi,her Roulledge in hl~ 19;6 forewol·d ((l the autohiography (lfS;)nl­

lid Traylor (1869-1947), "[hc·] ha~ ;llwars reprtsente:d what I" be~l in rugged Amer­
ican manhood. I never knew hllll to exaggnalc a ,tatemem.'''' I ,ike:wi~e, Alfred 

West Cilbert', son thought hi, hIther's autoblOgraphy exe:mplifie:d "the: ~impI(;" 

sEOry ora quil'l, modest man, with no chums to either greatness or wealth." He en­

dorsed it, publication in 1934, almo"l fiflY years aftCl" it had been written, because 

"lilt i~ good in thi, dl.'lraCled time 10 p'm'e ;tnJ give thouglll to dlO~e of an earlier 

day who ~erved their counny .. Jor its development." As if to counter the 

Rooseveltian version of stale SOCIalism and calls of,olidarity, he continued to stre~s 

the import:H1Ct; of individualism a, a source of inspiration dUl'Jng a lime of eco­

Ilomic hard~hip: "we: rllu~t depend UPOIl individual ChaLl.cter to ';usuin lhe natioll 

which our Enhers ~o laboriow,iy bud!."" In p;Ht becau~e of rhe growing !lowe I' of 

the Iargt corporatiom, another civil engineer, Paul Starrtt ([gC,6- I<)S7), who ~uper· 

vised tbe construction of ~evnal of the cla~sic temples erected Oil the Columbian 

Exposition'" nmlway for Chicagoan architects Burnham and Root, ,tated in t~)J8 

with all air of noslalgia thal the era of individualism had alread} passed: "There 
will always be Illdividuaiisill but Ihe cra of F ricks and Still mans and Blacks is of [he 

past. and with iT [he builder'i of lllal cra lhe} aI'" like tllOSl' vanishing lndian~ of my 
childhood. ",' The ;HJlohioguphics ;tppe;tred OIl the I ile:r,u"}, .,>ceile a, the: daily pre:ss, 

weekly mag;ui l1e" ;\lld pOJlu br fiuiol1 devoted cOIl~id("l"abk attention to engi ne("l"\ 

ami thei I' work, thus enhancing and enshrining tht profe:ssion of cngineuing. One 

tstahli~hment engineCf noted with pleasurt 1111936 that "it j, gratil~/ing to the: en­

glllterS to kllow that y~"lr by ytar the greal llnponance of the profCSSIOIl IS reali/cd 

bl' the general public... Thi, rewgnltion W;I, perh;lp.'i bc.:"r ~!'Illboli,cd by the 

clectioll of Herbert 11()oI'Cf, a mIn ing engi nen by trai ni ng, profc~~i()l1, and polili­

cal cOIl\"j(tion, to the Presidency in 1<)27, bm contra>tc.:d with the: experience of the 

rank and file. 



Mflkhlg Frc/Jllolofy /vj(um/ilU' 

If the authors wrote about the nineteenth century, [heIr aLllobiographil:s were 

also Importam products of Ihe early lwemieth cemury as lhey exprl:'i~l:d thl: 

epoch's taste, tendency, or need for lllelllol"lalizing. ·Ih.:ir production and market­

ing rook placc dUl'lng a pcriod which coincided with the pa~~ing of the Golden 

Age of<:ivil, mining, and lllcchani<:al t:ngineenng. Takm together, the writing and 

publi<:atioll of the four d07.t:n autobiographies consliu[[c a sIgnificant narr;uive 

production and a professional and collective moment of mcmori;lliLing. Dunng 

tht: 1930~, the genre became more firmly esrabli~I\(:J as pn:"~es li!u· Wiley and Sons 

and Mc(;raw-HilJ - major pllblishcr~ for lcchnii..';ll, vocational, and engineenng 

schools and active participant'i in the campaign against tht: dl.:bate over technologI­

cal employmcJl[ - publicized thl: storil.:s of ~ll1all hl.:roe~ in thl.: ,pirit espoused by 

Ogburn, (;Iedion, and Usher, who sought w writ(;' a llt:W ~ocial and anonymous 

hIstory.'" rhl.: spall' ofcomlllercially prolllotl.:d autobiographies was also a defense 

again~t the demand of some ~ociaJ scientists that engineers and sClentis!s share re­

spomibility for the economic CnslS of the [':HOS; thq Clme wh~n the projen of 

building all cmpire wa'i ill decline, corporatiom comolidall.:d further-, and the Fed­

eral govCrnll1~Ilt wa'i inve\ting heavily 1ll major building thwugh Roos(;'velt\ pro­

grams of public-work admini~tration. "It i, good in thi~ distracted time to pause 

and give thought to tho,e of an carlin day who served their country and labored to 

lay a sure foulldatioll for it~ devclopmenr. \Xiith all our laws, re,rrinion" new il1-

vemions, and so-called improvcmcnrs, wc must d~poj(.l upon i Ildividual chamcter 

[0 sll~tain the nation which Our engin(;'(;'f, so labonomly built," justified a widow 

of an engineer upon the publication of her husband's autobiography, which he 
had written some forty years earlier,(" The autobIOgraphies were respons~s to the 

groWIllg wornes over [echnological employment during the '930.'> and the call for 

responsibili[y or engineers and scientiSI'i. If their autohiographies had not bccn 

commercially viable in earlier decades, during I h(O '9305 i..OJ1lm~rcl<li pr~~se~ began 

[0 caler to a marker that had corne to hdit:ve that ~ngjlleers and scientists rather 

dun p()lilicia!l,~ and ~t;lt(;'\men w(Ore the small heroes of America alld the tme 

ShaPl.:fS of hi'lOry. The~e publi,hers helped name and ~hape a Jl(·W area of (Oxpertise 

and knowledge that could for the fir~t time be: designatcd as technology. TIllS 11lS­
tor~: of engineenng would be cast as the IllStory of technology. 
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(De)Constructing Male Professional Bridges 

L
ate Victonan malt: wriln, of romance: and modern anists of the visual ans 

began to build profc"ionai hridges bc:(wecn thCIllSdvc, and engilH'LTS. 

Over the span of two and half decades fl"olll 1890 to the (irs1 \Vorld \:(far, 

male commercwl writC[s staged the engineer a, a mak (ulnll-ai ht'[o. i\ decade 

latcr, lhe modern Jvant-g.udl" followed their popular writing br()ther~ by acsthcti" 

cizing the vIsual language of machinu!, and by inscribing m,l(.:hillcs as explKitly 

lluk s~·Illbols. 'J ogcrhcr these two pro/-Cssional groups shaped the spnhols of tc,-h­

llO]Ogy. Englllccrs and machlllcs became the markers of mod<:rn 1l1anlincs, but not 

withoul prolt:'itS from WOnk"1) professionals. 

If l!l the autobiographics of male engineers women were [-cmoYcd from thc set, 

in popular engineering novels they occupi~d C~ntU St;lge. \Vomen played :1 cmcl<ll 

rolc 111 lending engilleer~ their virility. Author~ introdw_ed the huoine otlCIl 10 

couillcrpoilll or cri[icile the world ofengillecring work. No doubt becllIsl' Ot liter­

ary convention, allthor~ of fiCtioll inserted women as lovcrs, mothers, and d,\ugh­

ters into the engil1l:ers' world of work :wd threw them imo sharp relief with male 

engineers. \Xlithin the p,lges of their own :luwbiogr:lphie'i. b;, COlllra~l, engineers 

described thur work as an atTair between men only and repb_ed worn<;n alld [heir 

Ellmly of blood relatives by a Elmily of cnglIleeL'>, proving. their manhood through 

tht:ir ,uuggles with other men including owner.<;, fcllow engilleers, and laborers. 

But in the \\orld ot fiCtion, engineers won their badge of manhood lhrOllgh their 

,lssc)(i,ltiolls with women; he[-e Ihc ill<:11 of flnion ,\((juireci their di.'>{illctivelless 

through the women \, prc.>en(e and prodding. 

Therc wa.> another major differencc bnwl'<;11 \\TltLT~ <lIld engin('(.T~, howe;:vn. 

:Vlak engmt:trs placed th"::lr aUlOblOgraphies in tht: tradition of yocationallit..::ra­

[ure, which t::lgerly solicilt:d lhe attt:ntioll of young aspinng lllt:ll, while the writer~ 

of popular fiction catued to [ht: prdcrences of;l mass audience dominated by fe­

Illak readers. "It is 'iaid that lhe SllCCCSS ofa hook," wrot..:: a father-and-soll team of 

writers ill the fornvord to Iheir engineering novel V(lt/J O/,\Itti, "depends upon 

women; that WOlllen buy, read, discu~~, ,l1ld prOlllote;: a noyel, ,Llld if lhe book h:\s 

no appeal [0 women illS fiJrt:YL'r doomt:d." Slyly, the author" olle a popuLu writer 

of romancc, the other a Civil cngmeer, congratulated them~dVl's for haying Lid-led 
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wom~n\ domin;l1lce in [he li[erary market and "a[ least proved them~clve~ men of 

courage, the publishers likewise, for it cannot be too insistently ~ct forth that this i~ 

primarily a book. .. for men, about men, and written by men.'" As a concession to 

the female market, rhe authors consrructed their story about men "around the 

eternal feminine whom the authors have striven to m;tke as f~rninin~ and charm­

ing, as appealing and delightful, as their largo: experience with the other sex pnmit~ 

and warram~!" The ~rory linc of their engineering novel revolved around the col­

lapse of a bridge <md the love betv ... "("cll filthcr and ~on, ~howing how the demands 

ofenglneerlng work and male honorwCl"c· incompatible with wom~n', demand for 

bmily and community. 

The au[hors of Wfb 4Strelarticulatcd a decade-long war ofv ... ·ord~ between f~­

male and male authors who had been rdlecting on th,· astoni~hing ri~e of both crit­

ically and commercially successful women of lettn, throughout th~ middle and 

Iat~ nineteenth celltury. In the Wlntcr of 1872, a famous convenation bnv ... ·een 

M,uk Twain and Charl6 \Varner and lheir wives generated the classic answer to 

the Illnnl'uHh-century cultural wars of gender when the husb:tnds questioned the 

stare of popular fiction dominated by ~llch succe~flll fem;lle wrikrs ;IS Harriet 

Heechn Swwe and Louisa j\1ay Alcott. The wives (..halleng~d their husband writ­

ers to compose a berter tale. In answer to the challenge, they published their 

be,Helling The Cr"iidl'f/ Agf: A Talc o/i'oda)' (1873), a novd about the male indus­

trial world of M;oundrc!" and s<.:hemers that would give [he na lts name. 

Recasting this struggle in new terms for the modern age, lllak and female anists 

minted the engmeer as cultural hero between the economic downturn of the 1890~ 

until after lhe first World War. Artists often portrayed engineers as vl~ionaries and 

artisL" who stood for design, imagination, and leadership, rather than mere execu­

tion.ll~igurc 241 This portrayal fell squarely in line wirh the eagerness ofcnginen­

lllg advocate, to ~how that engineering works wcre in f;1(t works of art, m an df(Ht 

to obtain profe~,ional recogn ition From cuI tural c!ill\". The portrayal of the engI­

neer as an artist depicted him as a \"i~i()llary fr('(' agent who "rood above the mere 

COIlcern of making IllOIKY and ofFered engineers an appealing pr()fe~sional tole 

model. 

Bur the Illutu<lllllirroring betwl'cn engineers and anist, reflected a particular 

male affinity and inf.ltllation, perhap" evcn a male middle-clas., alignment of sorts 

benvecl1 the male authors' ,<'arch for ~ocial and <:eonomic statUS and the engll1eers' 

quest for cultural <luthorit:,. The g('lldcr convergence of the :lnist -as-engll1ecr and 

the engineer-as-artist infused both the engineering prof<:"ion and the writing pro­

fession \\" ith manly qualities of Il1dependence, control, and phyoic<11 vigor al a time 

when both professions were increaslllgly lllcorporatc'd into modern, bureaucratic, 

and J1l;lSS institlltiom at [he turn of the eemur}'. \X/omen noycli~ts and arti~t~, 

however, (,Ired to di'iagree and devi'ied theIr own narrative and vi~ll,jl strategies. If 
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Figlln: 24. J:ngi[leLr' ,I> male pl'Ok""Hlal role model for middle"ciass boy, ,mel popular ,lU­

lh"" .,rr<:"ing lhe Dmd",m, HDok co,,,r i,", Ti,,. YOlI!lg t;lglllfCl'_' i!l ,11<'.\'1(0 as 1',11 [of a juv<:nik 

_'Lrie_, on <:nginLLr', 1<)1). 

men rult:d in the engineeri ng pro{es~ion. malc authors helin'cd [har women domI­

nated tht' arts. The popularJt}' of the t'l1gint:ers a~ a prolagoni~r hclpt:d to reG1St 

that COl1Tt:st in new tnm~. The manliness of the engint:cr bridgt:d the profc~~ional 

a5priration~ of male w[-iting and engineering profcs51Onals. ;Vlodernist artists al~o 

lllCI'casingly projcctcd them~el\'cs as cngineers; thcy rcjectr.:d acadcmic traditions 

and [hc arduous apprcnticcship systcm of thc studio, celcbrating instcad dcsign 

ovu crafL Avant-gardc vi'illal anisLs similarly adop[r.:d thc machlllc's acrhctics as 

badgcs or malc vef';ion\ of modernism to air OUt tht: Victorian parlors associatcd 

With genteel WOlllt:ll, For them, Victori;lnisrn reprt:scmed (omi()rtahle and oYer­

stuffcd fcmall: parlors whne WOIllt:1l wrotc and rt:ad inlci,urc. Thcy adoptnl engi­

neenng acsrht:tics and dt:Ylsed an idcntiry to counter it. Thc rqHt:semation of 

olltdoorsy malt: enginecrs, rhe protagonists of a grcar many popular wntns, scrvt:d 

;l~ rht:ir agclHs to ;lir Ollt the smHiness of thc nine!Ccnth-century parlor. 
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SCRlI3BLING .MEN DESIGN ENGINEERS 

Promoters of an engmeering professionalism looked ftll" cultural St;llnps of ap­

proval by enlisting writer'i to enhance their prestige, "The soldier ha, long been the 

hero pili" (xaltl'flc( of the writc::r of romance; the statesman, lawyer, phYSician, and 
miniqer have ITCel\Td their share of glory, and even [he business man has not been 

owrlooh"d ... Bu[ what of the engineer and his work?" queried Edgar A. Van 

Deusen in the J>r~il""sion({i Filgincl'l". home journal of revolting enginetr~, in 1922. 

At 3)\, Van i)eu<,en (h. ,SS4) could claim an impre~,ive heritage to the Hud,ol1 

Dutch and to the British engineering profe~~ion, and a ~ound engincering nluca­

tion. blll he had been employed in the lower rank:- of the profe,sioll as chief draft,­

Illan with varlo\ls corporations for almO'it tell year~. After reviewing a number of 

popular writers' treatment of engineers pubJisfH.:d in the previom decades. Van 

Demen adv)wd that such literature should serve "to giye the public a dearl'r con­

ception of the value to the comnllllmy of the engineer and hiS worL .. Both the 

proFc'i,ion and the public would owe the author, a debt of gratimde.'" Van 

Delhen\ ,-all for hter:,f;, recognition expre"ed rhe cngi11(.'er; more gtneral ~e115C 

of udturallH:gkct and public indifference to their profeS)ionai claims and echoed 

an e,ulier pie:] of]. H. Prior, chief mgim:cr of the Illinois Public Utilities's board, 

ftn raising the "social, eCOnOIl1lC and cultural Slams" of engmecrs.' Lnglllecnng 

patrtci;1lls like Prior and Van Deusen canvasscd ftH financial reward and social Sla­

tuS hut also sought to increase ellgineer~' cultural capital. To engineering aljyo­

catc~, reading popular novds and poetry \,,'a, Jllore than a leisure activi[y: il 

~ignalkd a porential asset thaI could illcrca~e englllecrs' Il1uch needed cultural 

capital. 

Malc writcr'i of popular fiction fougln their own batde'i wtlh wOlllcn authors 
and with a predomlilantl)" Ccmalc audience. To male authors thc "feminintion" of 

the writing prore~~ion threatened rheir pmiC'isJonaJ prestigc 01' what Ihwdwrne 

h;ld called a "damned nwh of scribbling women" :1<' carll' as J855 when he wit­

nessed lhc .<,Jcllar rise of wrin:rs like Harnet BecchtT Stowe alld ~'1arv Eli/abelh 

Barrett Browning in the literary marketplace(' The" engineer,' \e:u'ch for cultural 

authority paralleled the male profCssional writers' own Cjuc~t f(n independence 

and financwi reward. Thc creation of the figur.: of thc englllecr bridged these Jl1U-

1llal malc professional a'iplrations. In [he pcriod from the Columbian EXpOSltlOn 

to thc first \X'orld \(!:II', prior to Van Dew,en's rhetorical queslion, al it:ast 20 nov­

eb allJ "hon storie\ .1pp(:ar(Od on the literary ~<:<:lle ill which writers of roll1ance tnt 

the engineer a'i a white mlddle-c1as, hero. Publi,hed during a relatively short pt­

riod in the decade.l preceding the first World \'Var, novdslike Soldiers ofForil/ne, 
1 he Bridr,e Buddei"J, and Stil/}im enjoyed llumense popularity ,l[ the time of publi­

cation, but have long since been forgotten John Fox J [·.'s n'e lim'lo/tiJl' LOilcsome 
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l'inl'(190X). Harold Bell W nglH' s 1/;1' Wiililiilg ~f Barbara Won/; (/911), and Zane 
Grey's 7/;1' UP. ii"tlil (1')1'13) ranked among the number one bes[sdlcrs in the IllS­

wry of American publishlIlg, each stlling over a million copie,. 

The engin~er of g~nred fiction W~S;l ruling class figure, a v!'iionary, ;Ind a leader 

who wa'i portr;ty~d as ;\ll idt:al profr:sslOllal: "s(J(i;ll, civil, and .'>tahle.'" BU! thi" 

managerial profts,iollalldeal was also di~tinct!y male and !niddk (las~, and did 

not include women. In his ruggedntss, tht enginen btcamt the male ,uccesso[ to 

lhco cowboy, the embodimell! of physical vigor and eonuol, who conCluen:d and 

mastr:n:d f~malr: narurco; he s;:l1lbo!i/_r:d the romamie loner who roamed the coun­

tr;," in an ,ltt~mpt to ~~,-apt: the weakening infllJ(;nce of civiii/.ation assoei;Hed wilh 

female \·alucs. In thl: portrayal of lhtse 1ll,11e prorco~~iollal wriltrS, thl; wdl'ipring or 

the l:ngin~er's true manhood was hi, hody. Yet h~ wa~ al.'io a pmf(;s~ion;ll who 

mappl:d and civiJin'd thl: Amnican \);?est, and emboditd the middlc-cla\\ i(ktl of 

jhc S{relil/OIlS Ldr." Most fictional engllleers wC[e civil or 1l1Ul!llg engUlens who 
supcrvlsed [he construction of bndges, railroads, and dams. or thl: eXlraCllon of 

precious ort.'; for the expanding Amnican empire; fe,",,", if any, dealt with ml:chani­

ell, chemiell, or eleCtrical pmblcms. The fictional engineer was mllseubr ,md did 

not h~."italC to gn his hand, dirty, hut he wa~ n~vn e()llfu~ed with the lahorer., h~ 

~up~rvl~C(L J -k wa~ a leader and a loyal cOlllp,my Illan marrit,d to hi" Job, and ,l~ 

,uch ht becamt the premin mak ,md middle-cla,\ role model of work during the 

19iOS for whICh thl: parriuan Van Deu,en longed. 

OIll' eIlgiIl~ering ,'iwry J-Ir~t "crialized in ivhC/ure:,. and illustr;lled hy Charles 

Dana Cib~on btfOI-t being published a, a book W,I~ Ridlard I larding J),IVl~'s Sol­

diers oIForrtmc (1897); it was emhlematic for thl: new gen I-t. r t tdb ofa min ing tll­

gilKn, Robnt Clay, who exploits the Valencia MlIllllg Company f(lI" American 

absentee ownns in a small Sm!lh Amnican country calkd OLmcha. As a Jounl.lJi,t 
and ,hort .I[()ry writcr. Dans (1'13('4-1916) \\',1, closcly a~~()c!a[cd with the malt: chiV­

alrous ideals mOSI sllccinerl}, expres,ed in rheodore Roosevelt's doul'ine of lhe 

"Sl r~'nll()US hf~." ! n Ill.', IlmTI. I ),\vis exploited th~ thClllt'i of "lrr:numiq and virilit;· 

[0 the Cullr:st, explicitly linking lhem to Ameriun c\piulis\ t:xpall\lOn abro;J(L 

One duraur:r ill the Ilmr:l txplain." thal enginens "wnt: fighting \LHure at every 

,',tcp and carrying civilization with them. They \yelT doing bntn work than ,o!­
(her" bec1l1se sokher\ destroy lhing~, and these Ch'IPS [engineers] were creating, 
and making the way smllght," lml domg so without recognition. In fan, "lhl: Clvil 

engmen," he continued, "is rhe chief CIvilizer of our cenlury." 

'I'he linkage betwecn male conqul;sl :lIld the dome,,! ie.ltion 01- nature - al once 

SCXU;\1, f'-:Illale, pi-imitin:, ,md wild - found It::, m()~t doqut:Jlt and ul\,lJnhigllou~ 

exprl:ssion in H,\r()ld Bell \'{'right's [xsl-sl,lling novel The 'IVilllllll;:' ~r Brli'/?arti 
\f!ortb (l<)ll). The novd's tide borrowcd from the fWImer manline,\ eIlCOdl:d m 

Ro()<;evdr's IViJlllilig IIIthe IVts/ (lii<)6) ,md hi.,> olher wrilings. In popu[,tr-cullure 
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repre~entati()ns, the West, in danger of becoming civilized and thm "feminized," 

figured as ;1 place of male initiation by overcommg hardships," J n Wright's novels, 

women's moral and UYllizlIlg influence threatem male enterprise and is therefore 

replaced by the kind of civilizing effort of engineers that DavIs had III mind. Har­

old Bell Wright (1872-1944), a preacher turned writer of at least five best-sellers, 

reached millions of readers in American rural areas and small towns through a so­

phisticared advertising campaign of the Rook Supply Company, a Chicago 

m<lil-order firm. Through his novels, readns learned to treasure middle-class val­

ues even if they had not yet joined the middle class in economic terms. Wright's 

writings romanticized the We~t, umpoiled nature, arduous labor, clean living, and 

neighborline~~, all attributes of a Rooseveltian Strenuous Lifo." His plots tried to 

rewncile engineenng construction with the exploitation, scarring, and rape of the 

land, and the demands of capitalist individualism with the ideals of community 

and servIce. In these and other narratives, novelists portrayed engineers as battling 

greedy l1lveswrs and taming nature, who fought both the forces of nature and the 

greed of finanClers threatening their designs. Many of the plots turn on how the 

engineer-hero overcomes Ihese barflers by virtlle of hiS viSIOn, hard work, and ex­

pertise. In the end, englIlecrs of fiction reclaim nature and hero liles, while they 

batrie with irresponsible politicians and greedy capitJlist advt;nturers. 

The salt;s figure~ n:flec:t the large <ludit;nces which the engllleering novels were 

able to attract, but the authors' handling of the ~ubject matter also accounts for 

thur ongoing t:l,cination with cngincers in their plots. The outdoors), masculine 

profcsslOnal engineer carried great allure for male amhOfs of popular fiction, who 

wt'te writing and producing for a mass market, wht;rl popular I11;lgalille~ bt;gan to 

include article, Oil busille", the profe)sions, and politic, in an attempt to court 

male reader,." The introduction of nt;w publishing techniques and tht" emergence 

of popular m;lgazine.\ nansformed not only pubbhing but abo the market po~i­

tion of writer, in relation to audiences, editors, and [·eviewers. Before the Civil 

\X1ar, writing had been on the whole a leisure pursuit for which authors did not re­

ceive any payment; but by 1900, writers entered a well-eswblished and centralized 

market facing pressures similar to those of englIleers. ~ ot surpnslngly perhaps, 11l 

looking t()r a Ilew male rt;ading market magazines like Scribners'and McClures 

were the fi r~t to seriali/.e the engi Ileering noveL\. Bt;CILL\e the represenr:ltion of the 

engllleer could address male readers in a predominantly fenl,de reading public, as 

the farher-so]l team understood ,0 weI!, it had a ,pccific market value to v.Tlter~ 

and publishers looking for new mJrkets. Thus, engineers were not Jlone in their 

ongoing search for sIatLls and recognItion. 
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KIPLING AND MARTHA'S MANLI:-.IESS 

Rest-selling authors like Harding Davis, Bcll Wright, Fox, and Grey endowed en­

ginecrs with a new cultural authority that dite engineers Van Deusen and Prior 

[hought cngineers so desperately lacked when the profession transformed Into a 

mass occupation; but thc English-Amcrican poet and writ~r Rudyard Kipling did 

cven more. OfThursrcin Veblen's gencration, Rudyard Kipling (1865-1936), the 

most popular poet and wrir~r in the English-speaking world of his day, explor~d 

the male vcrsion of the engineering genre in a number of works. Like V~blen he: 

was extraordinarily popular and a late Victorian helping w [ransform the age into 

one of Modernism. Kipling's readers were extraordinarily fond of quoting him, 

precisely becausc his work had different if contradictory layers and could be tai­

lored to ~uit ~ach occasion. Around the turn of th~ century, h~ reached srcllar com­

m~f(.:ial succe~s and could claim to be the most freqll~ntly quoted pO~t of the 

English-~peaking world. He had to his credit 5 novels, 250 short storie~, more than 

800 page~ of verse, and several books of nonfiction prose; 15 million copi~~ of his 

collected stories wtre: ~old. His popularity paralleled thc ri~e of modcrnism, to 

which his work bore little re~emblance at fir:,t." Mos[ importantly pcrhaps for his 

popular success, Kipling pn:sented him~elf as th~ voice of thc ordinaryworkcr and 

establishcd the world of work as an appropriate subject for liter;lturt, in contrast to 

many conttmporary writers who wcre primarily concerned with aesthttic subjccts. 

He madc labor the subject of his work and appropriatcd many working-class im­

ages of physical toil. Nevertheless, 1m ctlebr;uioil was dlOroughly middlc-class in 

app~al. 

Kipling wrote many short stories and poem~ about engine:l.T'> and their work 

such as The Devil find the Deep Set! (1895), "MacAndrew's Hymn" (1896), or17 

(1897), "fl,e Bridge Builders (1898), and "The Sons of Martha" (1907) in thnpan of 

fiftttn ytars. In the:~t ~torics, he used technology in various W,lyS: he inserted sohd 

technical de~crjptiolls and anthropomorphized [echnlCal devlCcs or employed en­

gineers and their work in his narrative; and vcrsc.·' . rhe aHccrion bctween Kipling 

and enginccrs was mutual. Not only did Kipling usc cngineers ltl his plots, but 

many cngltlecrs relished his work. He became the:ir unoffici;ll poet laureate. I-Jlgi­

ncers sponsored, quorcd, appropriated, and reworked his verse when writing 

about themselvcs. Engincerltlg magazlIlcs oftcn publi~hed hi~ poetry. ~, Ralph w. 
I.awton (1869-1943). an Amcrican civil cnglilcer who managed the instalLnion of 

sewer and water system~ in India for the Hrilish govcrnment, wrote his autobiogra­

phy in the form of a dialogue with Kipling's vtr~t.' C.E. Moorhouse, a professor 

of clcnrical englileenng, rcportedly "made it a practicc of COOlllltl\(.Iing Kipling 

l to hi~ students J as a modd of clari! y in descnptive writing" because he conside:rnl 

Kipling's technical descriptiom (Illitc proilcieIH." In the pages of Fngmcnmg 
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hSLLrt ~5. Kiplill~', puc Ill, "TIll' Son; of'\'Lltrh,I" with 1'()UI_"l,d .ittl'lltioll ()Il till.' w()[king­

cia" male- b",h, illu'll"llnilll C'llhic--'.l'llliJoiic "!1'ic. 1'1'(' ,V('I('- York j II/Jlfilt' (Ap,-i1 2R, ],)07), 

il/I'1{!S, Robert·l . (;chkr of the T,:ehnieal Stlppl:' (:ompal1j ill Scr<1ntoll, Pennsyl­
Vanl'l, apologized to Kipling for atttmpting a \'LTse "try much like that of the lllelS' 

ltr himself. which rcad in part: "Bu[ as I'Ve' often read ItlThe bloke who get.'> lhe 

neditll, rH)[ rhe dusty khaki'd engineer/But the guys who 'ave the shillins." 
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hgUL"L 2{), l'onrall of rhe Illosr popular POl'l or rhe Lnglish-spt,lkillg ",orld, R_ Kipling, ."'­

nmnKing hi, lat"'t pOCIll "Th" ,~om oj Marth,!,"" 11l 1/i" l'v'cw-Yo,.J" T!'iIJllJI<' (Ap,-il 2,Q, '907)-

The\c and other cngillccr~ helped rlwork thc wOI-king-cLl\S bod!' f(ll' middle-class 

consumption 

Engineers found in all of Kipling"s work the recognition and the cultural ,\\1-

thoritr ther thought they lacked. But one poem in particular, emitled "The SOilS 

or ,vf;mh;l", n:,oIl;lt~d del:ply wilh lhem because of ell(' class issues embedded in it, 

expJ'l:ss~d in gelldered t(;rl1l~. [I-igurl: 2sJln that poeIll he LOuched thcm in a vis­

ceral wa.)'. I n it, he placed the i~~ue of gendn ,qu:lI-dr lJl the middle of the discus­

,IOn of work, and reinforced a male iconography that rcprl:'t:Jlll.:d l:nginc:t:L' ,l~ 

workers rather than as Illanagcr~. De~pit,,: its ephemeral appe,lI'ance olle wct:kt:nd 

in T/;( New-York Tribune, Philadelphia 1'r(5;, and the LOlldoll Er)cning Sttrndtlrrlin 

1907. [he poem acquired a subcuhural followlIlg and becamc one of hi~ more cele­

bratt:d VCI-'C~ t:vcn rhough it Ilevc:r rn(;ll(iorh engineers by name." [figure 261 En­

gine,,:rs ~aw themselvcs mirrorcd in the poem. It appt:arnlw (kd with engineer's' 

socia] class and position, exalting "simple service simply given," a~ a Illiddl~-das~ 

ide,l] of work. Kipling's repr'cscmation was III accord with Illlldt,,:mh-celltliry 
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ideas of the work ethic ("It i'i thl:ir care thaI the wht:cls run uuly; it IS their care to 

embark and entrain/Tally, transpon, and deliver July the Sons of !'vlary hy land 

~nd main."). The impon of tht: poem Jay in its cddHarjoIl and validation of the 

thankless, subjugating nature of hard phy~icallahor. 

The wide circulation and recirculation ofKipJing's poem show how his readers 

interpreted and rewrote 1t w suit the occasion:" "As in 'The Sum of Martha,' 

which my t:nglrlt:cr-brO(h~r delights in," one reviewc:r n:pow:d, Kipling "ha~ a way 

or pounding in hi, id~as with admirable economy of words. '" In 1928, tht C011-

traumg company ofMa~olJ and Hanger published a book marking the centennial 

;llll1iwfSarr of rh(; finn; they called it The ."lOllS o(Mflrt/;fI, appropriating the image 

of labor and building, as engineers were bound to do. No explanation of the title 

was offt:red, si]1c.:e tht: writer aprart:ntly assumed that his rt'aders would be timli1iar 

with tht: pot:m." During the Creat Deprt:s,ion the pot:JU surfaced again, quott:d in 

pan III the ediwrial pages of The Nrw York Times whm a reporTer attempted to 

«lpt me I'h(O heroic efforts of the rei ief workers following the devastation caused by 

a hurricane that year: "It was then [at the moment of diwrder[ - that the Sons of 

Martha put on their boots and sou'westers and went out into tht: gathering dark­

ness. ,. In response to tht: t:ditorial, one rt:ader wrott: eotatically that the article was 

"one of the finest piect:s of writing that has appeared in any papeI'. Every newspa­

pel'. .should reprint it, and it should be read from every pulpit and from every ra­

dio station one Sundar in every year in honor of the men who do dIfficult things of 

11ft: for no ft:aSOl1 other than their bdiefin the nece,\sity of doing them,'''' And as 

late as 1989, the Society of Amen can Civil Engineer~ published an anthology enti­

tled SOlIS O(MfI)"f/;fI, once again afEnlllng their (engIlleenng) readers' familiarity 

and ongoing identif-ication with the poem. ' 

Engineers responded to tht: poem With pangs of recognition. In the poem, 

Kipling sang the praise of noble but unappreciatnllabor after the biblical swry of 

Mary and Martha (I,uke 10: 3R-42). He turned the hihlical Manha into a mother 

of men and ra~hlOned a new icon of t'ngineering ma~cuJinity: robu,t, ,trt:Il1101lS, 

mmcui;n, honorable, and anonytnom. Kipling rcmplored gendcred imag'·' of 

work m establishing a contrast between producers and non-producer" !'vial-tha\ 

and Mary's, men and women, and rcngineers and capitalists. In the cndes of 
women readers, the s[Ory of.vfanha and ,vlar)" had served a, a parable o(women's 

socialization as fretting housewives. Jhe WOl1ldil 'r Home Compallioll, ror example, 

ran Slones in which womo.:n who were called Manha invariahly performed domes­

tic duties. Even ill a spoo( Oil the lmage. M;nioll Harland's ,hon ~lOry for the 

W'OIflt'il:r 110mI' Compamon "M artha and Her American Kitchen" retained the C\­

sential outlines of the parabk by associating it with womcn\ socialization into 
good how,ewivcs.'" Kipling had to dispdl these notions. 
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In the traditional mterprcration, Jesus's remark to Martha, that she ~hollid not 

be overly concerned with her domestic labor and should let Mary attend to her 

calling, became a canoIllcal statement about the importance, if not the superiority, 

of spiritual labor for Cod's great work on earth. Contral), to this traditional exege­

sis, Kipling glorifinj menial work. He could only accommodate l\hrtha by extri­

cating her from the biblical role of femInine toil and recasting her in a modern, 

masculine role as an engmeer. Instead of domestic representations of female toil, 

tht: poet laureatt: painted vistas of male work in englneenng now associated with 

physical labor. In Kipling's reshaping of the parable, Manha had become a man. 

Thus, "The Sons of Martha" is based on women but is about men; it assumes 

ceaseless labor, but envisage, roil as ennobling; it disparages the Word, but spiritu­

alizes work. 
Kipling added a e1ass dimension to the portrayal of engineers; but to do so he 

mobilized Images of women, however idealized, that engineers had so carefully ig­

nored in their autobiographies. In choosing this parabk, the pot:t used gender not 
to expound on women and their sons of flesh and blood, but rather to addre~, i,­

sues of work and an. Kipling introduced gender IIHO the di,course on labor 

whether he had intended it or not. As the title "The Sons of Manha" 1I1dicated, 

modern-day son> had inherited the tradition of toil from their biblical mothers. 

The stanla~ in which h,' e:xto!led on labor rather than on the: Bihle were quoted 

most often. A~ Kipling n:alized only later, the explicit, irn.'vcrcnt t[('anl1ent in his 

poem of those who did nor get their hands dirty - Cod and Mal),'s sons alike 

("They have caH their burdt:n upon the 1.ord, :\lld the Lord lays it on Martha's 

Sons,") -suggested to many reader, that he had in mind the exploitation of work­

ers by capItalists. In an introduction to a broa,bide reprint of lhe pot:m, Arthur !vI. 

LeWIS explained why "it seems almost impo~,iblc to find this splt:n(hd poem in 

print nowadays." He had heard "that J\1r. Kipling himself opposed its furthn Clr­

cuLltion, supposedly on the ground of its class spirit." LeWIS confessed he could 

not find any tracc of cia", antagonism, hut at least one reader-wrHer did."" 

An anonymous poet in The Ncw- York li'ibune extricHcd the notion of labor 

from Kipling's ambiguous tangle and re~torcd lhe CL1SS and gender hierarchy left 

dangling. III ?--,'ovember 1919, lhe reader-writer rewrote Kiphng'~ poem by rever,­

ing the rok·s of Martha and Mary, and entitled hi~ "The Som of Mary." The poer 

rejccted Kipling's choice of l'vlartha as an appropriate imagt: of engineers-m,lnag­

ers. In imroduClng the revised poem to reader" the editor explalllcd that given 
'"the labor conditions in all pans of the world." he believed the revlsron came 

"tinled to lhe h()ur." 'I'lll" fear '919 was parricuLlrly dramatic for labol'-manage­

ml'nt relations. In that yt:ar workers 'tagcd a serie, of ,trikc,,", in r('spon,c to ,k),­

roekding lIlereases III the emt of livlIlg dunng the war year~. The many ~trik(', 
such a~ the gencr,)l strike III Seaule In Ftbruary, tht Boston police strike and tht: 
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na[iol1widc steel w"lk-otl[, both in Seprcmber, and the general coal strike 1Il No­

vember leh the middle classes III shock.'> Reworking Kipling's potm to suit the 

highly charged political climate of tht: postwar period, th~ <)nonymom writ~r doc­

fcndc:d mallag~mr:nl intcre~ts. He kft no doubt about who he: thought the real 

worker, of thi~ world were and whose toil constirutcd true dignified labor. The 

"Sons of Martha" lacked judgment, desIgn, and lIlitiativc. l.c'i[ there b~ ;lny doubt, 

the author made it plain tha[ he vl(Owed workers a~ mer~ instrumnns with 110 tn:h­

meal knowlcdgr:, rc;.,ourcefulllcss or motivation - a de~crjption absent from 

Kipling':, ~;lrlicr evocation (lflabor. Imttad, tht: poct ill 1919 J.~~o(.:iatcd labor with 

unions ,[nd a rioting rank-;lt1d-file, "".hil(O manag(Cr-C'llgincer, (Ombodicd thl· mental 

fort.:es that dir(Ccted and shaped produuioll. Casting Ill<mager-engineer, as the 

Sons of ,'vtHY, the author rhynwd: 

The Sons of Mary in all the ages have dared the venture and taken the chance; 

The)' explore (Oarth's riches and pbn thc bridg(O\, invent the machinery, dc;ign 

the plant" 

It is through them that 011 every work-day the Sons of Martha have work to do, 

It I, through them that on every pay-day the Som of Martha get every ,ou. 

And while: 

rileY drafi the maps and they paint the picturl's; they carve the ,tattll'; the 

speech they speak 

... thl' SOllS of ;'vLutha sel'king solely to do less labor /()I" more per week .. "} 

In shon, in 1[S 1')19 revision, the pocm became a vchicle for redefining class rela­

lions, shifring not ions of labor from nincleenth-U;Ill ury idea, of male craft" - in 

wllich at lc.l.'[ ,1 rhetorical harmony nislcd hcnvcen mClllal and manuallahor - to 

twcntieth-c(O'ltllrY Illanagerial images of work. In 1907, Kipling's toiln, still wor(O 

badges of phy,icallahor, but by 1919 thi, pon ldelltified deSign ,j) the 1ll0,t impor­

rant marker of engineering identity. By his reversal of Martha and Mary, the 

reader-writer cleamed Kipling's construction of work of an~: troubling work­

ing-cia,s 01' fem,)le gender associarions. EngIllecrs wne not alone in aspIring to a 

disrinction bet\\'c(Cn crafr and design, betwecn workers and englllcers, or between 

mallll~l and mental labor. "I<his was also dlt: year Veblen recast enginens:ls tht: true 

prod\lcer, ()f technical work. 

Profcs~iollal writers drew ~i milar line,. If Kipling consciously positioned him­

sclfagalilst the dletc aesthctici~m of an Oscar \'Vildc by aligning himself with vig" 

Ol"Ons craf[smcn, whik keeplllg a safe distance from llIlloniIed workers, modernist 

arnsts no longn saw lhemselves as crahmen but ;lS deSigners and professIonals." 
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They removed themselves from the crowds precariously associated with the mass 

of reading women. Modernists saw Kipling as rcprcscnring everything they were 

nO[, but the gap between Kipling and the modernists was not so much a matter of 

cornent or style as a difference in the authors' relationships to their readers and the 

markets they sought to target. TS. Eliot (IHgg-l')(iS), the m,dc modernist poet p;n 

excclleno:, once deemed Rudyard Kipling of earning to the commercialized mass 

market, arguing that true artists would only wnrc exclusively for the "one hypo­

theticallmelligcnt Man who docs not eXIst."" Kipling did nor simply fUllnion as a 

snaw man for an emerging modcrni."r agenda, but his greatest [dlellL, Eliol aCCll­

rately obscrn:d, wa~ hI.'; :tbility to hold an a\lJienc~ beyond hi" own time. Kipling's 

very (;ordia! reiationshlp with a large and varied audieno; formed the basis f(H 

Eliot\ nitiqllc and that of lllany male literary criti,--, who calllC ,lfKr him: (:0111-

mercial S\lCC~SS and the ma~~ of female n;ad~ls became closely connected in thc 

male modrrn mind. 

WOMEN ENGI.:\EER ALTERNATIVE Puns 

If m:lle wri[ers "ought a llt;1V professiollal identity 011 gt;Jldered terms in tht; bclit;f 

that wome:n Jom inate:d the lit~rary Illarke:t~, women of the: world of le:tters had to 

de:al with the social realities of earning a living in a man',., world, e\"cil if they en· 

joyed ~tcllar succes. 

In the late Victorian era, women :llHhors who explored the engineel'ing genre 

prohlern,uize:d the: !1(;wly forged ;dignIllent b~tween engineCl"~ and Illale: aUlhors. 

The: f;lllled illmtrator and writer, :Vhry Halloek rO()((: (IIl47- I') .'1Il), the wit"(; of the: 

[]()t-so""llt.:ct;<',fui []lining cngincer Arthur De: Winte I"ootc, wa, the first fem,de 

author to \"Cnture into the male domain of enginecrlng, and pnhap~ also the fir,"t 

to claim It as an appropri,uc literary topic for women writns. :v1ary ~oote f()j[owed 

[1<.::r husband in his mllling carel'!" and cmenained lIlf"luential men of minlIlg ;llld 

geology lllcluding Clarencc King, S:lllllld Emmons. Thomas Donald'iOn, and 

Rossiter Raymond. ~hc llscd [he cnglllccring camps of Aim,tdl'll, !.c,Hh-iik, 

:Vlorcii,l, and Boisc in the: \Xil;Ste:rn l(:rritorie~ as th~ owning and subject Ill,mer of 

many of hu swrit;.'> and iilu5tr;ltioll'. [j:igure 27 J foote did thl\ so succc~~fulir that 

she: became the ~olc breadwinlle[' for periods of time when her husband's engin~'Cr­

i Ilg project~ failed in the decadl"\ frol1l the late 1870S until the first \Vj odd \Val". !.IV­

ing III the \X/est, ..,he proVided East Coast l'eadc]"\ of Hfllj)/,n' Wetkly St. iVic/;o/m, 

and SaibYlas' Afolllhi)' (later Cr:lltll!J' AI{{gtizinej with image, of I he \'(,! CSt (;ompiett; 

with home:~ and bmilie:s whlCh differed r,[(hcaily fi'om the howling wilderne\s and 

manly adVCntlllT that Frederick Remington, Teddy Roosevd[, and llarold [kll 

W nght constructed in [hcir dcpictions. '[ 'hey also diHcred (!"Om the colorless grids 
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hgllfC 27. Engl"lI"ing "The Englllcer's l'vLuc," iliusuauon fol' an article promoting SC[[icmtlll 

~nd expioJ[alwn oflhe \lcvaJa de,nl i,)f ('"!If,,,), M{/g{/znl~ IH<)) hy author, tllmtralOr, and engi­

n<:n\ wil<: ,'vlar)' Hali()Lk Foot<:, npre,,,ng her ambivakm:e ahout moving we.,t "ith hn hm­

balld, COlLrte')" of L:]llVcr"ty of Alll'tcrtiam Llbrar;', Alll'lcrdam, The \lelh"riamk 

male engineers laid ovcr the WeHem Territories 111 their autobiographilal narra­
(Jves. 

Mary Fomc's images of the West struck a responsive chord with her engi­
Ilccr-rcadcrs, whom ,hc lovingly called "The SOilS of ,vlanha. ,,'-' These Sons of 

;'-'1artha, she wrote in a reworking ufKipling\ first stanI.:l, '\eldom saw lhemselvcs 

1Il print in any n:spect not cunnecn:d with tht: paycht:ck or th~ ;\nnOtJIlct:mcm that 

the work didn't need them or had ,hut down." She receiwd rheir letter~ in the en­

gineering camp of Boise Cafion, Idaho, where ~he and her f:1.mily suffered {i-om 

lsol:uion and the disasters that beset the irrigation project on which her engrneer­
ing husband worked for ,llmos[ 20 years. She reminisccd how, "Most of [thc ICI­

ters] w~r~ in men'.; handwritings with quet;r pmtmark" forwarded hy tilt; (:enrury 

Company, from places a~ out of the world as the cafion it,elf. They followed every 

serial or ,hon ,tory deahng with the IlVe~ of our engineer, in the field, ;\nd they 
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came from mmes and railroad camps on the tar-Hung lines of work, pushing new 
enrerprises from Honduras to Manitoba. ,," Bm the engineers were critical readers 

who closely followed every detail of her venmres into the male domain: "They 

took these ~tories with delightful seriousness, nO[ bothering about my tech11lque 

but jealous for their own. They watched every term I used, every allusion where a 

pretender might slip up, when I undertook to ,peak the language of the sacred pro­

fession." In the engineering camps, her stories would be collectively read and dis­

cussed for technical content: "These letters would be signed sometimes by a group 
of names from the 'Old Man' to the 'Kid.' ·I·he ()ld Man, they said, had JUSt been 

reading aloud to them the last story (or installment of a setlal) under discussion, 

there heing only one copy of the CenturJ' in camp; and would I please rell them 
how I came to know the,e things which lhe eye of woman hath not seen," she later 

recalled. "I answered delightedly and told them that 1 had married one of their lot 

and knew ,hem, in their remotest hiding place,."' 

As the wife of an cngmeer and as an artist who took herself and her writing seri­

ously, Foote had wedded herself to engineering in more than one seme. Rd1ecting 

OJl her OWJl difficulties and those of her family, she later playfully wrote, "often I 

thought of one of their phr:lses, 'the angle of repose,' which was roo good to waste 

Oil rockslides or heaps of sand. Each one of us in the canon wa, ~Iipping ,Hld crawl­

ing and grinding along ~eeking to what to us was that angle, bmwe were not any of 

us ready for repose." Thi~ passage gave author and the historian of geology, 

Wall,lCe Stegner, the ririe f(lr his Pulitzer Prize-wlllning novel Anglc o/Reposl' in 

which the protagonist Susan Burling Ward dosely resemhles the life and cone" 

~pondellce of Mal), Hallock Foote.' I In many narrative~ - and Foote wa~ not ,done 

in employing the theme - the female protagonists routinely voiced cntici~m of 

industrialization and of the technical devdopemenr symbolized by engineers. 

Women Wrl[ers had. of course, a body of literature and public discourse on which 
to hase their cri[JClsm of the industrial commerCIalism associated with engllleer­

ing. The early nineKt:nth-century cmon of domesriciry f()fIlHtialed values of foc -

male disilllerestedne~" "ervice, and ~acrifice to counterhalance and temper the 

male world ofhusine,~ ,lnd poliric~. But tht: emphasi, 1Il writing of tht:~e late nine­

teenth- ,\11(1 e<uly twentieth-c<.:ntury women, who depended for thei [. hvciihood OIl 

publishing, shifted to a critical exploration of a male professional ideal. In the de­

velopment of their plots, the authon usually harmonized the apparent conflict be­
tween ruthlcs\ male enterprise and female love, ,acrifice, and Clvi[ization - all 

ideological anributes of [he female culture of domesticity. And hlote seemed no 

nu:ption, eH:n if "he kId conquered engineering a, her literary ~ubject llMtler in a 

novd way. 
In a cl'ntra[ passage of Footc's short story "In Exile·' ([894), written at a time 

wht:n her husband was struggling wllh career setbacks and alcoholism, FOOle pi[-
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ted a female Leacher against [ht: (;ngin~cr, the world of domc'iticity ;lgain~t the 

world of industrialization and immigratioll. Arnold, who i; responsible for the 

construction of tht: rni ning camp' ~ water supply system, orders tht; dl:struction of a 

natural ~pring, the sitt' of their first budding romance: "Thl: discordant VOlCtS of a 

gang of Chinamen profaned the s[illness which had framed Nliss h<lllc~s' girlish 

laughrcr; the blas[ing of the rock had loosened, to their fall, the cluw:ring tret:~ 

above, and [he brook below was a ma,~ of lrampled mud, The: l:ngincer's visits to 

the spring gave him no pl~a~urc, ill thmc day~. He felt that he \Vas the inevitabk 

instrument of its d~secrati()n. ",' The pervading discomfort in this passage - the 

pre~t;!l(e of imlmgranr hlbor aIld tht; dt;structioJl of rllt; spring - exprt;sses <lmbiv<l­

lC11(;e about the enginecr'~ work, but, weddc·d as she was to the premises of engi­

I1t;ering, FOOle would nevt;r fundamt;ntally qucstion it, as the story's ending makes 

clear. Despite their differcnce~, the engineer and the schoolteacher reconcile their 

worlds. 

Foote depended on the values and the patronage of he::l" East Coast pubhshers 

and reader~ and defended the npansion and the industrial devdopmeIH of the 

Amencan West. As she \vas married to a milling englIleer, with whose career her 

life was inextricably linked, it would have been impossible for her [0 draw any 

other conclusioIl. By the [ime she WfO[e "In Exilt;," FoO[e had de::cided to stick 

with her husb;md, even though she had ~criollsly contemplated k·aving hWl and 

hlS engint;e::ring ,chemes.'(' 'X/here engillt;cr~ de::~cribed the same sites only with 

technical detail and \VJthout people, WOIll<:n writers like Foote filled the engineer­

ing camps [hey described with fHnilies and workt;r~. 

Another woman ""Titer, the Westt;rner Charlotte V;lile (tR54-1902), portrays 

one of the women characters in a 'iimilarly criticJl ma!ltler ill her !lovella TIll' 

M.lvf.C /1 StOI')' flFthe (I'reat N.ockm (IR9il), in which the:: wife:: of a Colorado ,ilver 

mine:: .,upt;riIllendent exclaims in tht; (;ritical tone as.'lgned to wo!Ut;n, "The gold 

and ~ilver might stay jn the ground for all of mt;! [don't bclievc 'twa~ t·v<:)" meant 

that men should spend their livcs, bUITOWlllg lih· moJe~ in the dark, for the sake of 

diggIng the111 out." Yn Vaile never allow, h<:r character to challenge fundamen­

rally the lllherl"tlIly exploitative n,Ulll"l" of the husband's work.' An even more cm­

ical di"l<ltl(e frolllcnginecrs' work <llld [hclr emotional welfare IS evident in shon 

,rorie::, bl' twO other women wri[e::I'~, rJi/abeth Foote :lIld L. Francl"s, published in 

)905 ,\Ild 19TT respeuivcly." \Vilh ernpath}, I ran(e~ f(J(used on rhe dl~crepancy be­

tween a man\ ~trel1110U, \\o'ork :tnd his poor e::lllotiollal health in a story l"lltitlnl, 

"The Engineer." ;\nd written from the "Gnl ofthc Engineers" POlllt of view, the 

highly educated New York reformer, libranan, and author Elizabeth Foote (b. 

JRf)()) - not to be confused with [he bmcd writer and illu,lI'aror di,(uy,ed abovc­

exploited thc same lheme )(I the fullest and built a ~arc\sri( story arOUtld the cngi­

neer; lack o(L'lllotiollal expre~Si(lJh and the rCiLllting failure ro comlllUniClle be-
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tween the sexe~. The uTIotionally \egregated middle-cla~s world led to close 

emotional relationships between women, binding them together Il1 phYSlt:al and 
emotional intimacy: middle-class women built a sororial world of love and ritual 

as hi~torian Carroll Smith-Rosenberg demonstrated many years ago. To support 

her argumelH, Rosenberg culled some of her most salient quote~ from the volumi­

nous correspondence and dairies of engineer's wife and renowned author Mal)' 

Hallock Foote to her friend Helena spanning half a century from adolescence into 
widowhood.'" Foote's Victonan life became emblematic for a genteel alternative 

female but segregated world as seen (rom the residential side of the mgineering 

camps. 

BURNING PROfESSIONAL BRIDGES 

A younger generation of women writers including Anna Chapin Ray, \'(!illa 

Cather, and Mar)" Pickthall went further than Hallock Foote III challenglllg the 
oppositioll betv,een the male world of engineering and the female world of mar­

riage, community, and art by their critical employment ora bridge colJapse in their 

plots. They directly confronted the professIonal bridges [hat Illale wmers and en­

gineers consuucting between the two professional culturc, by hurning themo All 

three women-audlOrs Sllgge~ted that the work ethic of men and the profe~~ional 

chivalrous code ldcali/.ed in engineering were incompatible with gemccl female 

culture. In the cOllStruction of theIr plot~ around disaster and collapse, Ray, 

Cather, and Piekthall had two other precedent" one hiswrlcal and one litcral)', 

The widely publiCIzed collapse of [he Quebec Bridgl: in 1907 provided the dra­

matic backdrop. Thi~ cantilever s[]"ucture spanning the Sf. Lawrt;:llce River wa, 

first toured as the greate~t engineering achievement to dare. \'(!hen the bridge col­

lapsed 011 Augmt 29, 1907, killing 81 workmen and leaving an enormous tangle of 

Iwisted and broken ~teclwork, both the engineering press and the daily newspapers 

questioned whether the design for the enormous span had not gone beyond what 

was theoretically possibk.ll;igure 28 a and b 1 A well-publici/oed investigation eVl:l1-
wally exonerated engineering theory ,llld blamed the collapse on human error. •. , 

In their novels, aUlhor of children'; literature Anna Chapin Ray (t865-1945), 

novclist Willa Cather (1873-1947), and the poet and magazine writer Mary 

Pickthall (1883-1922) expanded on the conclusion of official reports faulting not 

JUSt human but male errOL Ray and Cather dramatically had theIr engineer-heroes 

f:lll with the bridges they had designed, while Pickthall made the collapse of the 

bridge the key metaphor in an engineer's fililure to own up to hi, responsibility for 

(he cOlhtruction di~aw:r." All th ree women drew a close parallel between a faulty 

de,ign in bridge construction and the f1awed character of the hero. All three em-
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j:jgu ... .: 28. "j'h" building (aJ of the Qucbc(' Hridg~ .'panning the St I <lwr~n("(' River Ir, <.ollap'~ 

(bJ on Aug"'l 2'), 1,)07. came [{) ,ymboliu faUllY dc~ign ofndc cilala("(n and pr"fr:\~ional jd~ab 

in '('v"Ld plot, ~ngIllLer~d h; W()l1lcn llovcil'C'. Photographs bo[h coUltes), oflJivi,ion of Eng i­

n~("ring and I ndu~n:', l\<ltjml~l Mu",:u", of America], H "lOl,", .~mllhsonian IllsrinlllOn. 'V;.'a,h­

inglOll. DC. (neg. ~1-6~~o Jnd ')1-6')8]), 
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ployed their meraphor as a criticism of t:ngilm:ring and th~ proc~ss of indusrri;ll­

ization embodied by engincers. And dHough their plot design, Ray and Clth~r 

also Implicitly rejected the engineering proressional as an appropriate professional 

model for writing women. 

Th~ lit~rary fram~work of collapw a, a theme was provided by Kipling's shon 

story "The Bridge Builders" (189:l). If '" I'he Sons of Martha" resonated with engi­

ne~rs abov~ all b~ca\lst: of its celebration of producers and its condemnation of 

non-producers, Kipling's "The Bridge Builders" held a special appeal for these fe­

male authors, who reworked IllS theme in a differently gcndered bshion. No 
doubt, as a literary [heme [he bridge offered many symbolic possibili[ies. 

Set in India, "The Bridge Builders" flrs[ appeared in rhe Iffustmtrd f.ondor! 

NewJ'and was later published in lhc Day S Work(T898). The swry's opening would 

Luer become a model for American wrilers, bur rhe plot development also l'mbod­

ied preoccupations speciric to British rule and ~conomics in colonial India, 

Kipling hegins the stOry a~ British t:ngint:~r~ ;ln~ filli~hing tht: conSlruction of the 

Kashi r3ilroad truss bridge ov~r th~ rivu (;angt:~. The "bridge bui Iders," Chief En­

gineer Findlayson, hi~ ;l..,si~tant, Hitchcock, and Peroo, the f:l.ithful Indian a~\is­

tallt, an' ,>udd~nly Erlt:d with a flood of biblical proponiom that threatem the new 

bridge - a triumph of \Xiestern enginecnng ingenuity. The issue i~ whether 
Mother Cunga, the river, \vill accept the conflnement of her Hoods and the mar­

ring of her banks by the new bridge. AI[hoLIgh the depIction of the flver Canges as 

fem,lle (mother) wa, consistent with Indian co~mology, godde.,,\e~ ,lnd ;\nim,ll 

gods were particularly disconcerting to the British colonial mind. Kipling ex­

ploited the ,mociatioll by extending this femininity to the coloni,ll peoples as well. 

a trope that would become part of the cultural repertOIre of W' e~tern raCl~m. 
Kipling specialized in abrupt and unexpected plot tWlsrs.Jusl as the bridge IS 

about to collapse, rhe narrative shifrs from engineering realism 10 lhe world of fa­

bles inhabi[ed by Indian gmh, demi-god,,>, ;llld huo~.,> ;lIld - til i~ i~ uncharacteristic 

of the Amt:riCl!l elab()ratiol1~ of tht: therne - through the engineering crew's tram­

forming eXperit:IlCe with opiuIll. Faced with the kind of cnsis that would ordi­

narily invite the engineers of American fiction [() flauIH theIr manly resolve, 

Kipling's \Vc~tern bridge builders resol"[ to drugs and arc subs(XluCiltly incapaci­

tated. ''It seemed that [he island \\'a.\ full of be, 1St and men talking," is all the engi­

neer laler recalls of [he crisis, while the Indi;w a~~i~taIlt gains ln~ight from tht: 

experrence. Hearing MOlher C;unga '., C1S~ for the preserY;ltion of In(han traditioll 

and religion, lhe council of Indi;ln god~ votes to oyernde her b]' accepting engi" 

ne~ri ng proglT55. The decL"ive ,trgument pre~entcd in ravor of the engint:ers IS rhar 
the "fire carriages" (Kiphng's mythoJogical concoction r(H traIIls) will bring more 

pilgrims to the gods' shnnt:<;." The final scene shifrs back 10 a r;l[hcr unf:lVorable 

depICtion of the viceroy, [he archbishop, and Ihe colonial admini"rrarion, who 
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praise the engineers for theH work, because thanks to the gods, but not to the engi­

neers, the flood has receded and the bridge has been saved. The dramatic shirr in 

narrative type from realism to rabulism and in character focus from the British en­

gineers to the Indian assistant suggests the dissonance becween the Western world 

of engineers and Indian ~ociety." In other woreh, even though Kipling's story 

might be interpreted on one level as a simple endorsement oflhitish colonial rule 

and industrlalizal10n - as many have argued - his pl()[ development and resolution 

actually undennine or at least complicate such a conclusioJl. The plot ~ubycrtnl 

the general ~dl('me of the story. 

Became of their very mulriplidty, Kipling '$ ~torie~, like hi~ poem "The SOilS of 

Martha," offt:red writers a palette of possible therne~ and m;\de his work (:miIKntly 

quotable. Anna Chapin Ray entitled her Ilovel Bridge fluiMen (1909) but wt It in 

Quebec, the ~ite of the bridge collapse over the St. Llwrence River the previous 

year. In her novel, Ray reworked Kipling's gendercd Imagely. She transformed 

Kipling's conflict between traditional Indian society and Western technology by 

staging a dr;lmatic COlltr;lSt between the Illale profe~~iol1 of cngineel-ing and lhe f~­

male profc~~ion of writing. Fduc;\ted at SmHh College (das\ of tRRS), Anna 

Chapin Ray wrote at k·ast 40 volumes, some of them under the male Iht'lldoll}'lll 

of Sidncy Howard. She had spellt mOH of heT life in New Haven and Quebec, 

where she closely followed the reports on the collapse of the Quebec bridge. She 

was well prepared [[) write about the world of engineers: ,he regularly corre­

~ponded with her brother, Nathaniel Chapin Ray (IRSR-1917). a civil engineer 

working on raiJroad comtruction for the Burlington & Quinc}', the Union Pa­
cific, and the Oregon Short Line, in various parts ofIowa, Jl1 Boulder, Butte, and 

San FranCISCo. Over the years, brother and sister maintallled a liyely correspon­

dence and exchanged details on theIr profeSSIOnal live~ as a writer and a cngllleer.", 

She ,CIl[ him clipplllgs from techlllcal journals. He advised her about marketing 

her work. 

\'V'hen Ray turned rIft}", she wrote her own ver~i()n of Kipling\' 8rirlgf 8uilders. 

Her plot revolves around two men, an artist named Kay Dorrance and an engineer 

named Asquith, both competing for lhe love of an exuberant young woman 

named Jessic!. Her farher, Peter \X/e~[,;1 railroad C011lractor, appraise; the man 11-
ne" of hi~ daughter\' ;lrtist-\uitor, oh,erving to hi, surprise, "Thal fellow's very 
lllllch a Illan, even if he docs write ho()ks.·' I-Ie «)!lsider~ writing ,t "w()lllani~h" 

profeSSIon, contra~tillg it with Asquith\ cho,en car(.:er of (.:l1ginccring: "that\ ;t 

man, all Oyer, take~ the best ofa m,\l1'~ hody and mllld and ~oul." And Dorrancc·. 

the writCT, mUSL'~, while assessing hi~ riyal in loV(', "\'\/har a lllan [the engineer] tbe 

fellow looked, dashlllg off like thal. And after all, hL" was a man's profeSSion, lllfl­

nitdy bigger, lllfillildy more Virile thall rhe mere knack ofsitt1I1g in a COl"lKr and 

wl"lting on a pad of paper."' After an Initial romalltlC rapprochement with lhe engl-
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neer, Ray\ h~roine Ellis in love with artisl Dorrance, "a most unheroic for a hero," 

a mall ~ndowed with red hair, freckles, piercing brown eye~, bralil', and mon~y, 
hut ~n(Umb~red nevcnheless by a "distressful limp," while the engineer l~ "tall, 

graceful, vigorous, virile:."" The swry \ clilllax comes a[ the lTloment when rhe art­

ist and the heroine are about to confes> their love to each orher on the very banks 

of the river the engineer has attempted to span. At thi, P01llt the bridge co[laps~s, 

and A~qllith, the engincer and rhe embodiment of manlines, and VIrility, di,ap­

pcars, crashlllg into the watel' with his bridge, which hc has finally rcalized is his 

reallovc. 
Ray apparently did not dare to dramati7e the swry's implications as Willa 

Cather did rwo years later in her novel Alexander', Bridge. For in Ray's novel, 

Jessica, portrayed as a New \X/oman, is a competent "wimmer who scoops rhe en­

gineer OUI of the water. Despl[e the rescue, shc rejects the engineer's proposal of 

marriag~, for "he has come w realize lhat "lhls brldgc of yours [i~[ the love of your 

whole life," Her father concludes likewise thar "his very heart was in that 

bndgc .. ,11e'll never car~ for any woman, as he cared for that sted arch." In the end, 

Jessica reconcile, her~elf wirh the world symbolized by the gemeel world of the 

writer. Thlls, where Kipling':, "Bridge Builder~" ultimarciy, ir precanollsly, ac­

cepted industrialization, Ray reworked her plot in order to r~ject unequivocally 

lhe male professional modcl of engineering. In particular, she reject~d th~ engi­

neer's total absorption in his work and hiS "marriage" to thc company. As the artist 

conclllde~ in the closing pa~,ages, "to me [wriring1 IS dle one great profeSSIOn in 

the universe ... That docm't make me forget that the univus~ holds a few other 

things. though; love, family, friends."'" 

Will;l Cuher fdlowed Ray's path to its logical literary conclusion, Alexander's 
Bridge, \X/ilia Cather's fif'it l1ovcl, went a step further in the rejection of the engi­

neer as a profes~ionall11odd. III her plm, the coll:tpse of the bridge kill~ the engi­

neer. Familiar with The Rm(e;(' Ruilders, a~ a young wrirer Cather had admired 

Kipling calling him "a force to be reckoned with," FV~11 if l11oderl11Slmale writers 

like Eliot rejected Kipling's mingling wlth the masses, Cather thought rhar "no 

man has ever written more perslstcntly or more vividly of the aHair~ which engage 

the daily lire or men." As a young writer, Cather had associated Kipling with Alex­

ander the Crear, rhe naille she chose to give to dle protagonist of her first novel. 

Unable to inregrate the self ofhi~ yourh with rhat ofadulthoot\, Alexander, the en­

gineer, dles with rhe bridge he has helped to design. The nove!"s pren1lSe - rhe en­

gl11eer' 5 faulty design and the collap~e of the bridge - repre~enr Cather's rejection, 

or so critics have argued, of the male: perspective of Henry James and Rudyard 

Kipling, whom she had once considered her literary heroes.'" 

Cather\ choic~ ofal) el1g1Jleering theme for her first novel was a calculated one 

and the year t912 wa~ crucial. Aftu y~ar~ of working as m<lnaglllg editor of 
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JvlrC/ure:1 from 1905 to 191I - the magazine thaI had featured Hallock Foote and 

sought to appt:al to male readers by including IlHlrt: anicks on bmine,~, pro/t~­

sions, and polilics- C:arher was wodl awan; of tilt: new trem\; III publishlilg. She left 
her t:cii[1ng job at the puhli,hing company to devote herself full-time to writing a, 

her protc"ion. Considered in the light of Cather's Iilt:LlI"y Clrecr aftel' her FirH 

)love!, the theme ofa collapsed bridge ~ymbolized a hreak with her lllale mentors 

and ckared rhe IJterary path. Unencumbered by male precedents, she shorrly 

thereafter entered a new domain she could claim a, her own and found her own lit­

erary voice rhe next year in 0, Plllrlccrs(1913) and later lJl Aj"),filltollirl (19P)), ,tak­

ing Otlt and reaching her own ;lUdience.·' Instead of the Jamesian drawlllg room or 

Kiplingesque cngine room, .,he recn:atcd the lives of lJl1)lllgrants III Nebraska, 

where she had ,PCIll her youth. Deliberately ehosing the engineer as the protago­

nist for her novel, ,he cho,e to display her competence III a male genre for the pur­

po,e of ca,ting it aside, thereby 'ilgnalling a !lew n:iation,hip with thel r readers. 

In VaI"JOllS degrees and with different POJlltS of unpha~is, the~e engineenng 

short storie, ;l1ld novels deal with the dcmands of total commitmellt to [he com­

pany - a rclati()n~hip the writers were \vont to describe in terms of marriage ,l.nd 

love. In the male ;\luhor; plots this commitment excluded women but in cxpl(n­

IIlg tbc hero-engineer, womell author, offered an alternative. They subvt:rted the 

popular male gt:nre of the period and rejected the engineel' as a profc·ssiollal role 

modcl /01' fende authors. Their engineer-protagonists Failed becausc of shoddy 

worklll<lnshlp, IHe'>'>ure of tht: market, or Hawed ehar,Klcrs d1at I:uled to IIltcgl'aK 

pa,t and presem, love and work. Chapin Ray, (:atht:r, and other, rejcctnl not 

merely the lmlmtrialization engincers slOod for, hut ,d,o the Illa~utlinc and mus­

udar claims of the engineering occupation a, an inappropriate proFcs,ional mirror 
for author,. 

As illustrated by [he negatlve appreci;ltiol1 ~h()Wll by male professJOJlab for 

Cather' s suh~equent work, modnni,t taMe maker, rejccted this female lirtrar)' her­

itage and made malt: rt:alism increasingly the sl<ltldard fin an Amenean literaq 
<:anoll dunllg the I<)30s.··' Dcspite Cather'~ phenomenal commercial succcss and 

critical acclaim from rhe literary cstablishmelll in the 1<)2OS, she rcccived increas­

ingly disparagmg reviews during the 1930.'> from a group of aeademi<: revicwer~ that 

was dcfilllng and cstablishing:1 distinctly male AmeriC,lll Ill(T,uy canon. In re­

sponsc, Cather tried to large Iwr own rclatiomhip with her audience by ClrCUlll­

vellting the new 111:11e gruup of profe~~ional reviewers altogether, a\ her biographer 

Sh:tron O'Brien ha, argued. Despite, or because oJ-: [he large prcsence o(wolllen in 

Ihe field, tht: proces, of pr()K"~sl()nalizatJ()n of lilerar.l culture reimcribed it as d 

male provlIlce. 
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MODERNIST MOMENT: MACHINES, SEX, AND WAR 

If populJr writer:. of romance had ;raged engineer~ as a cultural hero, the modern 

art commUl1lty did much to aestheticize the visual language of machinery and 1Il­

scribe machines as explicitly male symhols. In celebrating the ellgine(::f, they f()l­

lowed the cue of popular romancl.: writers. By the end of thl.: fir:.t \Vodd 'V(!ar, 

engineer:. and the machine; of industrial capitalism became closely linked in the 

literary imagination and visual grammar. After the ecollomic cnS1S and Cltltural 
reorientation of thf Ig90s, the a'isociation between whirc \Vestern men and ma­

chines was put Cl'nter stage, j-lnding its most powerful expression in the idemifka­

tion of m:lle modern ani,ls and writer, wilh male-engineered mdchine'. Thf 

lllolkrnisls carril.:d their n:helliolJ forward in highly gendered tl.:rnu in lOnl.:, im­

age, ;wd practice:. A generation of modernist ,ll"ti:.ts and wntns who came of age 

J U~l be:fore the first 'X/odd 'V(!ar began to caricature the :.harply drawn Victorian di­

visiom between male iconogl·aphy of the technical and nontechnical world. They 

employed the machine simultaneously as a metaphor, model, and microcosm of 
modernity in the making.'· In thf years leading up to the war, many anisrs ex­

plored thi" discourse as a seJf~conscious way to becoming modern. By the 1920S, it 

had become '-Illite common, if M)meWh;l1 cliched, to speak metaphorically about 

rhe /vII/thinl' Age. This rhetorical posItion heclllle a pillar of the modern undn­

slanding of t~chJ1ology and would be incorporated in the corporate Image at the 

'X/odd Fair:. in Chicago in 1933 and ;";ew York in 1939, no longer under tlKsuper­

VlSlOn of the Smithsonian but I hI.: National Rese:arch Council. 

A, ab,rr<lctcd and I1ll.:taphy'ical entitie~, machines functioned in several W,l}'; in 

the vIM];ll LHlguag,· of 111odl.:rn ,ut. Tool:., de:vice:s, and machine; like the drill, in­

cande~Cl.:nt lamp, camera, and radio were generalized meta phon and lost the spe­

ufic and local industrial surroundings of their prod union, yet acquired an aura of 

universal authority. With few exceptions, modernist anisr., represcnte:d technolog­

Ical deVIces from the consulller's poiJll of view, with link concern t(lI" their pro­

dunion." Such images neither <,mdled nor kft behind any n()l~e. This stainless 

fonSlllller imag~ of indu,trial production became incorporated in and mob!lized 

It)!" the new twelHil.:lh-ce:lltury visualunder:.tanding of technology. But the PriS­

tine ;llld sanniJ;ed vi:.ualil,Hion al:.o Jenisolled the graphIC language of rhe Progres­

Sl\'I.:~' ~cathi ng critique of livll1g conditions and omItted fingerprints left hehind by 

llldmtrial workers. Instead of heeding the uadition of rhe women's reform Illove­

mem that was hclplllg to built urban infrastructure" their formal language co­

alesced inw a corporate: engineering Vi~lOll of proce:.:.e:. and design. The vlwal 

languagl.: ~tre,:.ed mechanically and structurally infused masculine codings of 

prowess." DadaIsts neither lIlVeIltfd these gendered and enginee:ring images of 
machllles, nor stood alone among modernist ani,t, in choosing thi~ ,<,uhjeCt mat-
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tn. They merely, albeit brilliantly, exaggerated it~ latent meanings with biting vi­

SUJI irony. \X'ith anarchistic flamboyance and playful provocation, they timher 

elabor,l(ed on the male alignment between engineers and arti,ts that emerged in 

the popular literature during the previous decades as a .Itrategy to escape from Vic­

tonan overstuffed female parlors. And male ellg)fH~er.l, always .'>eeking recognit1on, 

eagerly welcomed such a cultural stamp of approval. 

A~ the C.S. began to prepare for the w<u, modern \'i~ual artists and writers wert: 

;l!)lOl1g the fir,t cultural commentators to explore graphic and genden:d language 

of what we now undnstand to be technology by linking men'~ control over 111a­

chine~ and women. And when they did. they exploited its potenti;ll ro the fullest. 

The Dadai,t arti'i[\ FrJncis Picabia (IX79-1953), Marcel Dllchamp (1887-1968), and 

Paul Haviland, all re~iding in rhe scaHalded city of New York dunng the 1910" 

sexualized the machine metaphor by pLlying up gender-cd associations of machin­

ery and :lppropriating the male icoIlography of engineers and mech:ltlics. LIke 

many of their modernist colleagues, they experimented with the lOob and visual 

language of the t:ngIlleering curriculum. Visual artists elaborated on the F:1.~cina­

tion of the male popular writers with the engineer as a male professional model, 

but like the mechanical engineer John hit!. and Kipling, Dada artists flirted w1th 

male hlue-collar work by their sartonal !dentification wnh overalls. " With hiting 

11"ony and exaggeration, the New York group of francis Picabia, Marcel 

Duchamp, Paul H;lViland, and others often used the sexualized machllle meta­

phors as a means to bend Victonan notions of gender 11l search far modern mod­

els. As an act of transgression some moelerni,r wumen like Frances Simpson 

S[even~ boldly appropriated and exploited the new malt: suhject matter of ma­

chines and engineenng without any apology. After meeting the rllti.Hi~lS in 1913 in 
)--"iorencl', the young American Frances Simpson Steven~ (b. r895), who had been 

raised in the genteel halls of New England womanhood, explured the new ma­

chine language ,tnd lre'ipa~~ed into the male domain by her spc·edily painted 1914 

work in oil and charcoal, Dynamic Velocity. [Figure 29] Her 1916 one-woman show 

11l New York was a happening in good modcrni~[ fashIon. Although revIewers did 

nO! know what to make of it, she received the mO~1 praise from a :-lew York mu­

nicipal engineer who recogl11zcd the engi !leering vi~\1al vocabulary III her work." 

By 1915, the year Ihac generated many works ofal'( in New York, the European 

war and the "~CX war" were so thoroughly intertwined that one cumbat ~uggesttd 

the other, as Mina Loy's biographer Carolyn Burke has suggested. Sen~ing these 

vibrations ill the an, Marcel Duchamp and hanci'i Picabla developed a formal vo­

cabulary of what they called 111echanu-~exual metaphors, all showing a kind of sex­

ual impa~.w and mlSCOmmllll1Cnions between the sexes, PicabJ;l's 1915 serie., of 

machine portraiu, of his anist fnends in exile be,r represent the sexluliLed and 

gendered vi~u;lli7.Jtions of [he new emerging nmion of technology in New York, 
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Figu'l' 2,)_ ()nl:, 'IIrviving "ork of Amen,""n futllml "omall I'.lill["r I rancl'.' SimpMln SIC'vcm 

,l)'propriMing til<' n1.l'" ('nu)(kd ~ngin('ning >I~/lc ,,,,d ",hied I(Jr l1\()(k'IlI't "om~n. Oil ,mel 

,11,11'(0<11 Oil CU1Va; Painting l'nt;tbl "j):'n'1ll1;~ VLfOCLII" Inter-Borough 1<"'I'LtI Tr,lmil l'oWLf 

SrClr;on" or' 19' 4. I'cl'mi's;on [ olliw and \\',litCl" Arl·",herg (;"lknion, I'hiL,ddphi" Ivl",mlll or 
I\[l, I'hiladelphla, Pi\. 
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l'igllr(' 30- DMbi,r "ngin~~riIlg portrait hy l'r,mLis I'iuhla of "" Youllg American \X/()[\l,lIl in 

l\akcd Condition" dr<lWIl <1' a "rtwing J('\'ic~ .tIld 'pMk plug repr"'l'Jlring th" womcn coi­

k.lgUC\ orh;; modeln;M cirde in l\'ev.' York. P\lbli~hcd in Stil'l:;lit/~ :\~\V York J11JgMin<: 219 

11m. 5-(i Uui)'-AuglL'! I~T5). 

the cIty that acquirt:d a mythic status as th," capilal of modernity during the [Cens. 

Among them, Picabia drew photographn AIFrc:d Stiegliu, Mexican caricaturist 

Darius Lk Zayas, and patron Paul Haviland. He bid out ~imrle bl\l~prjnt~ of ()~­

[cnsibly functional and operational devices like a camera, a radio diagr'\Ill, and a 

lamp, which UpOll closer Illspcction turn Ollt to be slightly out of joint and 

IlOll·fuIl([ional. i\lischicyously, Picabia called hIs draw111g of a screw111g device 

"Portrtlit d'lllif jrltffe file tlllleucaine daw that de fllldttoi" (or, "(/ YOlIlIg AlII(I"t({lll 

VlOfnlliJ if! Naked G!/idition"),[Figure 301 He played up the sexual [ransgressiolh 

,me! battle~ m th(:ir avant-garde community. In <)norher ponrait of his McxiclIl 

friend, entitled Dc /IIJ'a.r.' De /;a),({.\l, Piclbia drew a microscope with its gaze on :l 
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ri~\l]T p l'i<:'11,,,, __ ])"da I",,'rraa of hi" Ii-lend ,'v1cAi(~n II'lend. de /.av.!." ,'ngin('cf' ,I ten.,ion 

b"l\\Cl'n d", nuk g"'" "lid rhe klilaic bod: L[l ]).ld.1 Vj,",,! vocabulary. Reproduced 110m 

S[il'~lilz's New y,,, k ll1a~atinc 219 11m. 5-0 (iuh--!\ugmt 1915). 

corset. Hne, Picahia juxtapowd ;1 ~ni()llsly encoded mall' instruml'Jl[ with a sym­

bol offcmalc frivolity and ~o;:uC\lity. He surr:ly m(O;\llt to par'oJy tht; lkwly drawn 

gendered boundanes betwel'n the technical and the non-technical. Hi, patent-lib: 

depICtion of [he corset also alluded to a long-stal1ding tradition of W()!1lr:n '; 111-

\Tnting practice and turned j[ into a figme of lrony."[Figure llJ 

\1arcd J)uchamp. fllliowillg l'icabla's ironIC and sexualized dqlicriollS of ma­
(hi]1(O\, t:llgaglllg in onl; of hi, mOSL l;laboratl' and ex[endnl modernisl jokes. He 

entitlc:d hi, more notable an pleu: ., i1}f Bride Stuj!pcti Rilrl' by her Btlchelors, 1:'lit/l," 

on which he worked for eight ~,'ear\ (I <)15- J<) 23). It r(OjHt:,CIltr:d thr: hachelors as me­

chanICal devices going duough a \l'r:l1l1ngl;,' functional treadmill, while it por­

lra~,'ed the bride as a stacie, separate, and shapclc~s 'pace. \Xlhalr:yr:r hi, intt:!lt - the 
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subjecr of hcated debates Jll the literature - Duchamp engineered a tcnsion ht'­

tween the elllgmatic message,,> of gender relations and the ,implicit}' of the lince, 

rhat mocked, lllodelled, and commented on the male engineering ethos ofsimfllc, 

clean, functional, and lll1l1imalist lines.'" To symbolize sexual 1I1tercourse Jll such 

bare, stark, and mechanistic terms wa, a ,even: affront 10 Victorian ;tcsthetics and 

epitomized the modernist rebellion agaimt it. 

In the S;lIlle ye:tr that Picahia drew his mechanical portraits and Dllchamp be­

gan to enginccer hi, mcchamcal Bride, thce Dadaist P;ml Haviland, lJwyer, pauon, 

and member of the Alfred Stiegliu; circle: in New York City. c1Jboran:d on the new 

and explicitly malt' vocabulary of technology his fl'iends werc dcevdopillg. ,'vttr­

vding at such new technologies a, the hand-held call1er~, the phollogr;\ph, and 

electricity, Haviland c,llled for the Ina,tery of 111,'11 over machines. Hc oHi;red an 

explanation for men's technophilia: "the machine is his 'daughtt.T born without a 

mother,' that 1\ why he loves her. He has made the machine ,uperior to him,elf. 

That j, why hc adJllin~" her." To emphasize the sense of male mastery implied I!l 

his metaphor, he concluded: "she bring, forth according ro his conceptions." He 

likmnl machines to womm'~ bodies - ,omnhing alread;,' implicit in the Spinning 

jennles of the textile mills of an carlin age - but Ha\'dand macle an explicit 

gendered conneUlOn of what would. become a common trope: men's mastery o\'er 

IlLlchincry ;\Ild women. Men were producers, while women were mnely instru­

IllCllt~. 

I f the Victorian male: and female writers had worKcd ~"paratcly and in i~()lation, 

lhe llloderIllst men and women mingled freely, often vi,iting each others' ,tlIdio~ 

and ,Ipanmcnts on a daily ba'ls. The French-speaking WOlllen artists mduding 

!\ 1 ina Loy, Picahi;I's wife (;abrielle Buffet. and J ul ielle Clem's who frequcntcd thc 

An:mbng ,oirt;T" in l\\"\V York all felt awkward, distrcssed, and ill at case when 

\I"atchJIIg their m;lk colleague Duchamp encourage thclr American rcmak co]­

lc'lgues to cnact their 1o" ofsexu,lllllnOCC!\l;c ,\nd peri(lrm hi" o,lended sexllallin­

gUI<;!ic plavs at the expe[l';e of the American \\ Olllell who wen: le,~ ver~atile in 

rrel1ch.'~ To aV<l1ll-g:trde v>"omen it Imght have been liberating, but to con((:IIIpo­

raries, scxual liher;ltion, WOIllCIl's suffrage, artistic lIlnoyation, and political pro­

test wue all part of rill' same cOlltr(lver,>i;11 Iand.'\Cape. '10 he sure, 1\111la Loy, 

Frances Simpson Stewm, and B,\l"(lnes." [1.,;\ von hl:Ylag-Loringhoven fought 

rheir own barrie, to become modern a, wOl11en alld a, ,u"{i,t\, bur il1cn:asingly rec­

ognition for WOIllen artist, had come Jmt as modernists heg;ul to ,]lle'ition the 

academy system. Modernist women also flouted hourgeoi\ mannCl"S and critiCIZed 

the lll"gCIllOIH' of classicil Jmiqllity, romantic love, painting from the model, and 

estahli~hed Cllltur,ll imtill![iolls like an academICS and mmeum" but their gen­

der-hendCl" !J;\tde\ took olher {(HillS. NOI ill the least because fi)r women the ,Kt of 

trespassing had ,I diH"(;rclll price lag <lnachcd than il did for men. 



h,lllct:s Stevens's older frimd, the English"American artist Mina Loy, a 

painter, poet, and pla}"'<,.Tlght, explored but ultimately CritiCized tilL'; new modern-

1M sexualized language. J n her Femillist Alt1Il~P"'o, she wrote that ~he believed men 

and women were enemies: "The only POlIll at whICh the IIw;rests of the sexe~ 

merge IS the sexual embrace." And 1Jl a poem, emided "Human Cyli1J(kr~," ~he 

fir,t adoptt:d, then disregarded the rutunst vi,ioll which likened humans to ma­

chlIlcs in answer to her futUrIst lovers !Vbninctti and Papini. IntercoLlr~e was Just a 
colhsion ofbodie" and" Love with ll1L' IS a mechanical iIHeraction," she wrote. " As 

Mina Loy understood only too well, gender bending carried a higher price (or 

women than it did f(JI" Illen artists. \: unured indistinct women \., traditiolls, Victo­

rian wOlllen writer, had heel) able to engineecr their own plots, but for Il1(H.lem 

women ;lfll,t) wl1O,c work and social life were so dmdr linkt'd to men, II \Va, 

much harder. 

In the end, modern anist~ too helped reimcribc rather than subven the male 

iconography in technical objects rhrough their graphiC, often sexually and 

gendered cxplicit language and Images. Despite the Jronic sexual negotiations and 

the explorations by other women artists, by the '92OS the maeh inc aesthetics of art 

was thoroughly reviralized as a modern male icon in which a Ilew generation of 

public imelleerual<;, social sciemists, s,-Ielltist), and enginec;r, began 10 partjeipatr: 

with new vigor. In tll<' end, gendn bending too wa~ not the ,amc for alL" 
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Women Reweaving Borrowed Identities 

I
f women writers, anists, and acti\ j"rs articulatcd an allcrn:uivc language, [heir 

slidl>rulc Si~lCf" within rhe engineering occupation emulated ralher tiun 

qucstioned m;llc Illocicis ofprofes.'iionaiism. Amcl"ICl11 women engineers have 

lefl kw wntten ll-au:~ of their cxi~tCIl(C, unlike thell" Illalc c()llcagllc~ ()I" lheir siw:rs 

in the world oflitcraturc. They could have flaunted their piollcci-ing struggles 111 

lhe manner typical OLllllobiography, but they ncilhn <ldofltcd autoblOgraphics <1\ 

a form of ~dr-,>xprcs~)()!l nor created altt:rnatiyc plo[\ of I heir OWIl. Slccpcd in lhe 

CtlllO ofsdf-discipl inc, stolCj,m, and ovcrqual ificH lOll, they had few n;nrarivc de­

vices :lYailabk to (hUll.' 

Among Amcl"lcan wOlllen cngIl1c'cr" only on," started an autobiography, Nora 

Stanton BLuch (IXX3-1971), whose nch feminist henwge enabled her [() enVIsion a 

n;)rPti\'e (!eviCt.> ill which \0 frarn~ her life swry.[Figure .l2[ i\, a tilird-generJtioIl 

femlllIS\ figh \ Illg for ,uHrage, Nora RIaICh could jll"OJe(( hnsdf llllO a wcll-ddil1ed 

feIlllIllst genealogy. She descended from a linl' of famolLl femIIli~t, - her mother, 

Harrior S. Blalch. and her grandmother, Uilabelh Cady SwntoJ] - and cam­

p:ligned for suffrage al Cornell University, where she had chosen civIl engllleenng 

:j<, her major becluse, she said, it \\'a~ the I11mt male-~-!oIl1In:Hed fleld she could 

find. I ler g~·nerati()n of womcn engineers grew up in lhc nrnelecnrh century, when 

the ho[)d of solidant;, among women W:l" mor~ firmly entrenched. bul BLueh 

went a step further than her contemporaries. Sh~· (oJlt<:Med the Arneril:lI1 Soci~·ty 

ofC:ivi1 Engineers (ASCE) on ground, ofgr:ndn dlscrinlinJtion when)11 [91(, it 

lried LO bar her from full membership; mOl"eovtr, ,hl' campaIgned f(n pay equit;, 

betweeIl men ;tlld women lhrough the :-\ational \\loman·s party for many yean. 

\'\-'hcrc BLudl found literary alld organi/.atiolul m()dds in rhe f('mllllsl movements 

of her mother and grandrnOlher, ~he Found none among her women colleagues in 

cnglIll:enng.' Rai,ed Ol1 thl: cxpectation of the government \, prop;lganda j()I" more 

tl:chnical personnel during the fir,t \X/odd \Var, thl: nexr generation of womell ell­

gllleeI"; grew up in an era where sufTrJge had been won and profl'ssional WOIllCll 

~ccm<:d 10 he making headway. l"hey adhered [();\ hclie(ill gender neutrality and 

thc merit of profc""ionalisll1. h:w womcn engiIH:er., puhlicly r,lIhed lO femini~l 

lames. Thi, di",inlerest wa, mutual. Tht: Amerilan w()l11t:n\ movement invc,ted 
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hgurc ,2, :--':ora Slanwn Hia[ch, cj, ii ~nsintl:[' and dCICl'lldam of [\VO f',<:ncl,HioIlS o( W0ll1("11 

light, aUl\'''l' ,11Own ()Il 'LLfii-agL'l campaign ()n hor,tback ill :--..Jew York Sla[l' 111 1,)1_1, chal­

kngnl tht c'l1gil1l'l'l illg ,,-,[,d,ii,hIlH,'l1l in 191(, Oil dlargc, o( di'~flll\in,!li()n, Rcproduu:d ii'olll 

Guil {ng/iICN/lIg! 1971). l:olll'lt,y of! )dfl L'ni\'(T;i(y ,,["r(,C hnology, I ),·Ih, '1']", :-.JnilLlial1d" 

in the M.:io:n«:~ rather than in ~'l1gino:erillg lx-(:lllse it I,H:kl:d the 'ian\(: cultural au­

thority. AIll!.'rican women \ education Ktivist~ <lnd femak phiiallthropi.,t, l\(Cirher 

p.llll any \peuaJ attention to the <.:ngin<.:ning profe~,ion as ;\ \"Chick toward 

women's equalil}" nor helped establish separate engllleering imtitutions,' Rapldly 

lx-co1l1111g a mass occupation, englllecnng biled [0 attr<ln bnght Am~T1cm young 

womcn of h1gh standing looklllg fill" a suitable voca[ion. On <lVCr;lge. wonKn in 

engineering came from a higher class background than their male coUI1[erparb. 

\joSt AmeriCln women engine(Cr~ ignored rhe kind of bridg(C\ \lora Blatch 

tried to build hetween the WOlll<:n in the t,"chnicai fidd and tho"" worklllg in th," 

woman's movemrnt. The}' hOllored the modd Nora Rlatch\ contemporary 

Lillian Cilbrcth (rg7H-l972) of('red instead, Cilbreth borrowed Rudyard Kipling's 

r,"w()rdi ng of tho: biblical alkgor;,' of M;m kl ("simpk ~crvice simply given ") rha[ 

\\',1\ ,uppo~ul to be th" il1~piratiol1 for WOlllen ellgill(Cef';. (;ilhrcth, <:aming a 



Ph.D. in p'iyclwlogy, had received her technical knowledge and her legitimacy in 

engineering through her husband - a "borrowed Identity" she expertly managed. 

Although actually a widow for the larger pan of her life, ~he projected herself as a 

marned career v'.:oman.' A voiding the open confrontation for whICh Slateh opted, 

she advocated a professional strategy for wOlllen engineer, based 011 hard work, 

~df~rcli;lnce, and s[olcism. Her employment of Kipling's poetry emhodied her 

COIlM'rv;ltive sualegy and showed all the ambIvalence of the position ofwolllen el1-

g1!H:er~ as r,lnk-and-file members. 

Such ,nategy involved taniC'.; of" quiel but deliberate over-qualification, per­

~onal 1l1Ode,ty, strong self·Jiscipl inc, and infinite stoiCism,"' as historian of.l'CienCe 

,vlargaret R(w.,iter h;ls pointt·d OUt to describe "the da'isic tactics ofassirl11lation re­

q\lIred of tho"e seeking acceptance in a hostile and competitive atmosphere, the 

lund of atmo,phere women heading for bastioIl~ of men's work encoLlIHered al 

every l urn. ,,'. Indeed American women engineer, maintained their loralty to male 

models of rhe profcwo!l at great personal cost. Vera Jones MacKay, a chern ical en­

ginen who had managed to find work on pilot plants fill" fertilizer production with 

lhe Tennessee Valley Amhority, recalled rhe painful memories when looking back 

OIl her career III 1975: "it IS hard to di~cms my working day~ a~ an engineer withoul 
~()Undll1g like one: of the most militant of rhe women's libbers."" Jones's publlC ad­

mi,~ioll of the: personal COStS involved in her career choice is unusual because most 

women engineer, kept a stiff upper lip. Yet her sentiment offers a rare glimpse Ulto 

[he srruggle~ and straregies of women enginens in the period before aHi nnat ive :K­

tiOIl. Mosl WOlJlen engllleers who preferred as their rok· model Lillian !VI. Cillneth 

over her (Omernporary Nora Blatch followed this strategy. The}" drew their liter­

ary models and organilational forms from thClr engineenng farhers rather than 
fi'om their (emini,,[ sisters. Till") cul[Jv,l[ed silence 1I.S a survival strategy and 

wlltriloqui/ed, hut never directly articulated rhelr disconrent. As rank-and-file 

members of the profc,siun working h)r corporate and military establishments, 

women engineers became invisible not only to themselve\, hut also lO history. 

SURROGATE SONS A~]) TilE INSIDE JOB 

A great many American women, mO'it of whom never appeared in any Matistics, 

claimed funily tics to engineering through their fathus, hrorhers, and husbands. 

They found rhelr pathway into engineering through what might" be called patri­

nlOnial patronage and mammonial sponsorship. Supportl,d by kin,hip tie" such 

familial patronage ;llld matrimonial sponsorshlp of len offered relatively easy ac­

ce" but also resulted in what Cerman historian Margor Fuchs has called a bor­

rowed idenrit}'. ;vjost did not h:wt· female models bur looked to their f:uhen and 
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brothc:rs for orientation. Their identity as engineers wa~ rherefore largely one "on 

loan." even if wille. like Cilbrerh. managed to srretch the terllls ro socially ap­
proved limit~.' 

Formal training might have been an important credential for cOIl[inental Eu­

rope and served as a wedge inm other professiollS m the U.S., but it did not play 
~uch a decisive role in employment opportunitie'i in American engineering before 

1945. By the end of the Forties and beginning of the Fiftie~, only 5) percent of 

American men - and even fewer women (20 percent) - m engmeering had com­

pleted an engineering educltion. [n the n inctcenth century but pn)bably also well 

into the twentieth centur)" a j-ew hundred women continued to m,lluge their hm­

bands' engmecring work aft.::r hi~ death, having reeeiyed Cl10ugh informal techni­

cal trainmg to cali themselve, engineers." They acquired tcchll1cal knowledge on 

the Job or through an informal ~Y'telll of education withln ramily rlrm~ without 

ever attendi ng a ~peciahzed schooL Famous example~ of wOIll.::n who learned the 

lrade through thei r family or hmbands include Lillian Cilbreth and Fmily \Vancn 

Roebling (1841-1902), who kept the funily firm going whcn !llnc" incapacitatcd 

her husband, a duef engltlcer, from lcavltlg hIS house. She acted as hIS proxy 

rluoughoul most of the building of New York\ Brooklyn Bridge during the IX70'i 

<lnd IXXO'. Trained in m,uhelllatics, Roebling learned to ,peak lhe languagoo of en­

gineer" made daily on-~iK ImpcctioIlS, d(;\llt with contract(l]"S and matcrial~' ,up­

pliers, h,mdkd the technic,d c()rre~p()ndenc(:'. and negotiated the political frictions 

that lllcvltably emerged III sllch a grand public proJt'Cl. The Brooklyn Bndge had 

been a Roebling I(kal on which the Elmily's fOl'[unes dcpended. ;l1ld Emily 

Roebling had [)cUI her hu~band\ proxy f(Jr deC<ldoo" I.e" fall10m th;m Roebling, 

most wive, worked III anonymity in [unil)' bw,ine~,e~. A, late as 1922. a woman ac­

tive 1I1 civil enginenlllg wrote the editor of The Profi'ssio//(tf Fnginai' that she 

greatly appreciated that the journal tjnaiJy acknowledged th.:: WIves of cngllleers 

without spcclalized degrces: "My rraining in cngineering began with maniage alld 
1 have j-jlkd aboul every job .. from mdding and driving st:lke.,> ro ntllillng a level 

party, or suting grade and figuring yardage in the of'fi<,.c."" 

Thes.:: women would be Llrgely forgotten. Lillian Cilbreth, h()\V('vcr, became 

America \ 11l0,t celebratnl WOIll,lll engineer in P,lrt because she managed to cx­

pam[ the limits of her borrowed idcIllllY ilHo socially pnmissible terms. Frank 

Cilbr~"th\ unumcly d.::;tlh 111 1924 might have becn devaSlating for a nlOthn wilh 

lwelve childrcn but, aided hy a lcam of dome'itic hand" it abo allowed I.dlian 

Cilbrelh ro oonjoy comiderable frooedUIll ill her rule ,\0 a widow for llearly f-jfty years. 

She t::xperdy mall<lged her Image, I()~tenllg publicity tlut ca~t h.::r in rhe role of-'a 

married career woman. Thi~ public persona provlded perfen protn.:tio!l ,lgaimt 

the pm~iblc disapproval of hcr career ambitions. Similarly, she allowed her Illar­
nage, long after Frank Cilb]'('[h's de:nh, [() b.:: promotcd as the most dTici.::nr way 
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ofJife: as a business-love partnership - analogous to her husband's advocacy ofd~ 

ficiency by performing tasks in the "o!l(;-hest-way,"" A~ Cilbreth\ ~tratcgy ~hows, 

women might also have invoked family conncctions a~ a way of protcning them 

From public scrutin~:" :'\ew~paper reports and government propaganda keenly 

played up women engineers' strong family tie'i to men in engineering as a way to 

ward off the possible ducat of these Female ineur~i()ns into the male domain. The 

eff()rt to 'domesricate' women's talent~ into familiar categories prevaded during 

the ~econd World \\?ar, when war propaganda emphasi'led women's Lltnily tics to 

engineering. Most of the available biographical inf()fInatioll on th(; social back­

ground of women engineers was generated as part of the war propaganda cam­

paign during lhe Foni(;<,: historical narrative source~ on women engmeers 

thereFore tend to OWr(;xpose women with family connections. ).!everthcless, it is 

cviJ(;!lt thal" forlllal engine(;ring education with or without a degree 1Il hand could 

be pan icularly u\eful for somc, like the daughter~ of proprietors of small man llf~c­

turing finns. Bean-icc Hicks trained at the Stevens Inswute of Technology ro be­

come first chief engl!leer, then Vice-Presldent, and finally owner of her father'~ 

Newark Conrrols after 1m death. After rheir graduation in cngineering, Jean 

Horning Marburg supervi'ied 1 he plant construction f(Jr her famil;':~ mini ng prop­

erty in Ala.,lea, while Florence Kimball worked ;It her F;nnily's reb"ator firm, 

dr;\ftcd plans for til!: remodeling and building of its r<'a[ ntate propert)", and drew 

~re\"eral bluepl-inr, for patents - the most exacting of all draftmanshlp. Small family 

firm~ lib: the Kimball and Horning companies not only tned ro maximi'l,e pro­

dUC[10Il and j1mrlts. They were also in the h\l'iine'iS of perpetu;uing a bmily 
legacy. ' 

SUCleSS\OIl 111 pau-iarchally organized family firms was excluslvely an afIm be­

tween Euhers and MlIlS, but Clrcumstances sometimes pushed daLlgh[er~ into thc 

positions of surrogate SOIlS. 'I'he most cclebratred and be'>t-documellted case i~ that 

or Kale Cle.lsoll (1)l(,5-19ll), th(; clde~t daughter of \X!ilharn Clea~on, who had 

sLlrred his own lOolm'lking ~llOp, the Cic;lMJI] Cear Planer Company in Roche~­

ler, t'\cw York, that would he Oll(; of dl(; 1,1I-gest ofns kind. Clcason coll1bined her 

frell1ini,( independence with acute busine~s ~eIlse and family interest~ which ap­

pealed to both women engi Ileers ,md popular writers. Encouraged by femltlist Su­
san B. Anthony's eXall1flle and prompted by the early death of her half~br()[hCI' ar 

the age 01'20, Kate Cleason began to work fi)]" her f:uher after raking collP.,es in llle" 

ch:lIlical engineering:l! Cornell Universiw and the .'vIel;hanics Imtiulle ill Roche.," 

rer. Her training fdlowed rhc course of Ill,lIly som of otll(;r family manufacturing 

firms, who were IlO longer expeCted to Illa~ler a craft ("olllpl(;"tdy, hut to hal'(: a 

working kllowledgc of ,111 tlK variou'i a~peu\ of the firm. Cleason wa~ her 1-:I111i[y 

finn' . .., 1)U,~ine" m.tll;lgn for many yre,n, when the bmjne~, expanded dmlll'ltically 

and ~ucccssf\lll;,. into a major playn in the: indw.try." l'atrlmolllal patronage rhl!' 
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encouraged daughters like Kare (;leason [0 seek [(Hmal educa[ion with or widlOUI 

complcring a degree because i[ Ilt into a family bllsin~~s's ~trat~gy. 

For similar reasons husbands ~nc()lIrag;cd their WIVI.:~ 10 sl.:ck formal training. 

Such activc matrimonial ~ponsorshlp not only provided women with a legitimacy 

then cngincering accompli~hments would otherwise have lacked, but also ofl-cred 

them the hope of establishing a family finn in pannershlp with [heir husbands. 

The pooling of resources of man and wile ill an enterprise offered thoc opportunity 

for a partnership of business ;tnd low. Som~times, howev~r, cnginc~ring marriagc~ 

()ffer~d an advantagl.: thai could turn into a liability. Many woml.:n met theIr part­

ners at colleg~ or in th~ fidd of engineenng, aJ[ov,·ing them to enter into male ~o­

cial and ~tudy circles otherwi~e closed to them. Bm because of the inherent power 
relatiomhip, the built-in mentorshlp III such relationships could [Urn into a dis­

tinct disadvantage for the wife's eareer advancement later on when rhey ques­
tioned the terms of matrimonial sponsor~hip and their borrowed idenri[ies [hat 

went along wnh it." 

A~ a young femlllist activist and engineering gradua[(', NorJ Klatch and her 

husband, the engineer and inveIltor l.ce De Forest, first shar(Od in the (Oxcitnn(Ont 

of new emerging tcchnologie ..... uch as the radio, but in the end they disagreed 

aboul who was to ~hape and direct the pm~ibilities of these novel developments. 

On their first meeting, Rlatch "tremendously admired" the young radio invemor 

Lee De Forest and explained that'" a life III the midst of invemion appealed to me 

strongly."'" For 1m pan, Dc Forest thought "des[iny" had brought her to his door 

and pursued her rcll.:l1tlessly. In despnatc need of money for v,uious ventures. he 

reccivcd funds from hi~ future mother-in-law Harriot S. Blatch, while :<ora·s 

tcchlllcal rraining, her love for mUSIC, and the connections with dle New York 

pow(OrfuL brought enormow, technical, nnanclal and social resourccs to his flag­

ging career. :<0 doubt seeing all opportunity to fulfill her life's goal of UlJ1lbilllng 

career and marnage, Nora BLitch fdl in love wirh 1.(0(0 Dc ForeH, took ntra 

courscs 1Il electncllY and mathematics wilh i\1ichad Pupin, a well-knowll ;\lew 

York electrical englileer, and worked in De Forl.:s('s laboLllory on the develop­

ment of the radio. 'J ogClher, Lce and NOI"a were ahle to air thl' first broadcasts of 

musIc and eOIlvers:niolh in tl1(O New York area. On thClr honeymoon to Pans, the 

newlywed ... "I.:i/.ed the opportunity to promote their wIreless pholll.: hy:1 demon­
stration from the LiHd Tower, orgaililed through BLuch's bmily (,.ollneCll()I1~."· 

Both Blatch and Dc rorcsl sh:Hed an excitement aboul p~lI"ticipating in tlw IlCW 

lechnologlCal dnclo]llllcllh with Iheir ("olltI.:Illporaric,. To I LUTIO( S. Blatch -

:md rhere is no n.\bOIl to bcliel·l' Nora lh",lgrl'ed with her mother Oil thi~ issue­

((,."cll []()l()glc'> '>lKh ,\\ tl1(' radio wcre new tools fOI· womcn to u~c I()r thL'lr own cnds. 

At Ollt: oflhe promotional cxpenmcills ftH thc ··wircless phone,," in New York in 

1')0'), Han·iot, :\:ora, and l.CL' werc posirioned al onc (Olld o( the tran~mirtl.:r;lt rhe 



Terminal Building, while a group of women 's ~t\ldent~ from Barnard, thelf phys­

ICS prol-es\or, and somc male intcrlopers from Columbia stood listening at the 

other end at [he ;\1etropoli[~1Il Life Budding. "I stand for [he achievement" of the 

twen! ieth u;ntury," H arriot Blatch declared in the fjrs[ message transrllltted. "I be­

lieve in its ~cientifl,-- (kvc1oplllerm, in i(s political deydopment. I willilot refll~e to 

use the tools which progre~s place~ at Illy command .. not fOl-getting that highly 

developed method of registering my political opinions, the ballot box." Smce the 

transmitter was only a one-way commul1lGltioll, she continuL'd ulllnterntpted -

despite a prott~l from a male studell! from Columbia: "That is a mean way ro talk 

a( a poor ch,lp when he on't sa)' anything." Bclit'ving th;n technical modernity 

\Va" in(·xHicably and ineyltably linked with politically pr()gre,~ive ldca" ,he con­

ti nued: "Travel by stagecoach is out of date. Kings are out of date: comillun ication 

by canalboat i\ out of date; <lll aristocracy i~ out of date, none more so than a malc 

aristocracy. The speech was llsed by De Forest and his busines\ agent to sell 
srock oflw; Radio-Telephone company to suflragtsts and their \upp()rter~." 

Evcn if l\nra Blatch and Lec De Forest shared in the excitement of the new 

(cchnologies, disagreemcnt::. cmerged over thc financial ~t~I!LlS of the firm once 

they had married and their child was born, De l~ore~1 so 'trongl)' oppo~<:d to hi~ 

wife's management views on the Eunily flrm Jnd the work she cominued to do in 

engineenng thaI it caused their separation in 1911. Explal!llIlg his divorce, De For­

est told reporters of a national newspaper that "hiS matrimonial catastrophe was 

due to the EtC[ that his wife ... had perSIsted In following her careel" as a hydraulic 

engi l1eer and an agit.nor [for women':, suf-fr;lge j ...• lfter the binh of her ch ild. ",,, He 

warned other men against employing th(>ir wives, conveniently omitting all Inell­

tion of Bl,nch's technical and flnancwl participation in his venture". Eventually, 

Bla1eh SI;Hted her own architectural llnn with family capital. it allowed her to re­

main indepcndent frorl1 panner~ like De Forest alld from the corporate t:mplo)"ers 

"he had earlier lcarned to avoid, A.lthough offered Illore lhan expert lahor. De I'or­

est and other hmband, wen: inrne,ted in a joint vcnttrn; but not an equiLlhlc P;lrt­

nersll1p with their wive~. To Dc rore,(, who irL,isled thaI he wholeheartedly 

supported suffrage for women, admired Nora's lntdligenc:e, and cnjo)"ed hcr [(;(h­

nical trainlllg, hl\ wd(:'s greatest ofFem(· had been that .lfter marriage and mother­

hood she had rejected an on-loan identity and continued to a,sert her fem!llJ\t 

heritage of thrce' generatiolls and her ov..'n career as an engineer. 

SCHOOL CCLTURE AKJ) THE STRATEGY 01' OVER-QUALIFICATION 

I-amily bu\inc\\es wne ba"ed on ,1 form of engineering knowledge which linked 

them to the flatriarchal Juthority of the tr,lditional workplace where cla~s ,h.lped 



VlolIIl'fl Ri'lilC/lVirlJ( Borro1l!{,(j Jdmtities 155 

thc n;lal'ions bctwcen management and labor. Formal education, by contrast, wa~ 

to be;l mort: dt:mouatic form of knowledge accessible to all, but it was still in lleed 

of establishing and reproducing its own male model of authority. In the decade 

following the American Civil 'X/ar, diversity and 0pt:nncs'i characreri/.ed American 

cnglllcenng education. but it nevertheless Clrne to be bound by gender and race. 

Hailed as the landmark legislatioll that pushed hight:r eductt i(lll t(l ullprecedented 

coeducational levels. the Mornll Land Crant Act of 1862 helped e~tablish several 

schools of engineering at land-gram st<lte unIversities, colleges, polytechll1c lllsti­

tutes, and private 1Illiversitie~ throughout thc lanel. Its drafters had llltended it for 
the education of the children of f:'umer, and indusrrialworkcrs, but Iud not stipu­

lated the character of "agricultural and mechanic arts,"' In the early days, women, 

workers, and farmers attended course~ given at tht: land-gr;lIlt (Ollegt:~ IIlStitutions 

lIke MIT. IndustrIalists had been the first to support education of worker, and 

women viewlllg them as a potential disciplined work force, 

'l'hls broad commitment of the Act changed in the cour~e of the u·ntury. '"'Ih: 

Jgricl.llrural and mechanic arts"' often came lO mean industrial rather than agricul­

tural educatioll, techillcal r;Hhcr than anisanal rrainlllg, and school-based engi­

neenng rather than a British-,tylc apprentic~ship. Enginecring cducators began 

breaking with the traditions of vocational training, managlng to \ei/.e all th<: attrih­

utes or scicntific rhetoric 'I'he push of upgrading the fjeld through th~ infUSlon of 

profes\ional ilkal, resulled in [he masculinlzation of the higher educatioll of engi­

neenng, scndlIlg wonkn into separatc fields of chemIcal lab work or home eco­

nomJC~. 

Before this closure, Americ,\ll lVomen wcrc welcomed ;lS ,pccial tuilion-paying 

srudellts when engincering educators sought to illcrea,e lheir ~nrollI1lent figures 

for theIr ncwly mlIlted programs. American women had free acce~\ to j.!I"imary and 

secondary eduGuion and came relatively well prepared compared with thelr sister~ 

elsewhere. In paniClllar the recemly mInted programs were more welcoming than 

[he established institutions. 'J'hus, the coeducational land-grant institutiom and 

<;tale universities showed a more favorable attitude toward~ women's higher educa­

tion in engineuing than privalely owncd :lIld sex-segregated Illstirutions [ike dc­

T1ominationalcolleges, mdltary ac,tdelnie\, and high-\t,ltu, private schook The 

state-sponsored land-grant inslitutions (e.g. Purdue, MIT, Iowa Stalc, OhIO 

State, Cornell, lkrkeky, and lhe Unrvc["sIties of Washington, Illinois, Colorado, 

Michig,1Jl, and Kentucky) and I1l,lI1)" municipal univerSIlies (the Unrvcrsities of 

Cillcinn:ni, Loulsvillc, New York f !ou<;run, and 'I oledo) pioneered 1Il cOCliLlCa­

tion in cngineering. EvcIl some mining schools admilled women to their cngi­

neenng departments.·-

In the pre-proicssional er:1. when neither cngineenng institutions and occupa­

tiollal duh~ had yet rai.,>ed their st:tnd:mls lO Illeet [he prestige of the other prorcs-
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sinns and home r:conomics had not yet becn established as a separate field for 

women intereHo·d in te:chnical fields and applied 'iciences, plOncering wonkn stu­

dent~ began to graduatc in engineering from the ril70s onwards. Even ~o, they re­

ceived mixed messages. Engll1cering edllCators searching for higher t:nrol!ment~ 

might have admilted some WOJ1le:n to their programs, but a~piring women EKed 

ouuight discrimination at every turn, rcqllJring a stamina not all women could 

muster. A co!llpl~t~ set of data on the cnrollment and graduation figures of three 

schools (Ohio State Univ~rsity, UniverSlty of Alabama. and Stanford Univer~ity) 

suggests - not surprisingly perhaps - [hat the dropout rat~ for women wa~ 25 per­

cent hightr than r<Jr men, 50 instead of 40 percent of those enrolled." Even women 

who managed to complete their courw work dld not always r~ceive the ofFicwl rec­

ognition they deserved. The experi~lKes ofI.ena Haa~ at Columbia, Eva Hirdler at 

[he University of Missouri (1911), and Mary and Sophie Hutson at Texas A&M 

(1903) ;!re telling exampl~~ of womcn studcnts who s,uisfied all their reqt!ir~ment~ 

without rccr:lving the appropria[e degrees dunng a period when enginecring edu­

c,uors tried to rarse academic standards to compete: with the:ir coll~aglles in the hu­
manities." 

Facing discrimin;nion, women engincr:rs paired their strategy of overquali­

ficatiol1 with stoinorn. The expcrienced mcchanical cnglllcer Margaret Ingds 

warned in the 1930S that a woman engincer ··must in many cases work ~ven harder 

than a lllan to huild up confidcncc." Two decades latn ;lIlother woman found the 

situation unchanged and concluded that" a dedicated woman can succced [but ha~ 

to] run twice as hard a\ a man just to >lay e:vell. "." \X/omcn who were willing to fit 

into thc tightly knit lllale world of enginecring could force the doors slighrly more 

ajar by concr:mrating on their math ahilities and doubling their effons. Many 

women of the early gmeration opted for Illultiple degrce:s with which to scale th~ 

acadcIlllc walls of engrnccring. 

I f women engineering stlldent~ ill tho· n inetecnth and early twentieth centurres 

f;lced formidahle di Fficultie." the lack of prepar,ltion ill mathematics docs not seem 

to have been Olle of rhem. [n high school, for ont, Americ,rn girls and bop rc­

ce:ived :1Il cqu:l.l amount of instruuion in calculus and geomctry and came reia" 

tivdy wr:1l prepared:" M ore()ve:r, because women who entercd engineerrng tcnded 

to come from higher ooeial backgrounds than therr male coumerparts, they often 

came academicllly better prepared. A few decades ago, sociologist Sally Hackcr ar­

gued that the high standards of m,uh in enginecnng education eFfectivdy sern:d to 

e>.clude WtlIll..::n, but in the tralhitional period froIll a prot()·prof~ssi()nal to a pro­

f~ssional era. math ofTer~d ,I window of upportunity for· those women interested in 

a te:chllical educatiun, hov,;evr:r hrid1}". Before the second \X/orld \Var, an undcr­

,tanding of math~matics WdS n:quired for practicing cngineermg, but in America 

It never formed thl' kind of obotacle or rite of passage that ir would bter when i[ h..::-
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came part of the tactiC', (() rais~ th~ st;wdards of engineering, Hacker observed at 

schools like MIT during tht: 1970S. On the' contrary, many women who went imo 

engineering could claim ~uperior ability and knowledge In mathematics. The in­

<.:rea~~d importance that engineering educators placed on mathocmatics as a mcam 

of upgrading the professIOn might have been a major hurdle to many engineering 

studeIHs widl average ability - women or men - but it abo acted as an advantage 

for brilliant women in a school culture that ~trcs~ed academic skills over hands-on 

expnience. Exceptionally wmpetent women like Elsie Eaves (IH9H-19H3), Alice 

Coff(b. r894), Dorothy Hanchett (1896-1948), and Edith Clarke (188.~-19S9) used 

their mathematical skills and multiple degrees as a wedg~ into ~nginecring work 

and mobilized dIem as a shield against outright disnimination." For brilliant 

women, excdlence in math prov~d to be a window of opportul1ltr at first. 

Educational reformers lib: Thur~ton who sought to upgrade engineering tr:ll­

nlIlg wah a new emphasi, on rnathematic~, hi~tory, and the humanities faced a di­

lemma. Their form of ~ngil1eenng knowkdge was not linked to the patrial'ehal 

audwrity of th~ workpla(;~ where class shaped relations between management and 

labor, but based on the new culmral authority of science and math. ~ot o11lr were 

academic engineers often accllsed offailing to rlr~rMrt: their students to face the re­

ality ofthe production floor, hut .Kademie Ideals threatened to become associated 

Wilh gentility and femin inity. III this balanClng act, englneenng educators became 

the most anindate purveyors of an academic male esthetics that str~ssed hands-on 

cxp~nence and a slap"on-the-back kind of manliness .. 'vIany engineering nluCltors 

tried to imitate "the methods and manners of real shop-life" in collegt: ~hop~ that 

homed steam engllles, blacksmith tools, foundri~s and the like. Here hands-on ex­

periencc could be acquired while pl'es~rvillg acadcmic ideals. However well­

eqUipped, the problem with the coll~ge ~hop~ was that true confrontation with the 

attitudes of independent workers and bullying foremen could neither be sinHl­

Lued nor t~.'>ted. Tht: ability to "handle men" remained the lflle hallmark of the 

successful engineer of <I management professionalism of engirwocring. In the 

schooL,> of enginccring, this managenall(leal ofcngineering halancd pl·t:c.lrlomly 

h~twem working-clas~ manliness and academic gentility. Withi n the walb of aca­

demia, work in the lahoraror}, the shop, and thc field clad in overalls With a knack 

for tough jokes added lu.'>ter to the male rites of passages into the profession. Il 

served not ()Illy an educational goal but also sought to enhance the presrige ()f engi­

neering education. 

In the~e environments, women STUdents were encouraged to take math classes 

but often excluded from t:lking shop or fide! trips to factories mandatory for grad­

uation. Around 1904, wh~Il Nora BlaKh's dassmate~ prepared to pose for a photo­

graph showing the1l1 working as civil engineers in the field, they arrangcJ for a 

malt: fricnd to date their ft'male colleague on the day of the photo ~e"iol1 ,0 th,\t 
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sht: would not bt: in the picture. They thu~ ,klibnatdy excludd her from thi~ 

mak ritt: of passage and era~<'d hn fWIll the visual ht<;toric.:al rt:cord. In 1925, MIT 

professors prohibitt:d Olga Soroka from participating in a field trip required fZ)l" 

graduation III civil enginet:nng. Her proft:ssors organizt:d a spec.:ial internshIp with 

the New York subway for her inw:ad, considering it mort; appropriate to contem­

porary (hut alway~ c.:hanging) defln ition~ of women \, publ ic behavior. An na Lay 

Turner, a chemical engine<:ring student at Rice University in 1924, rec.:alkd that 

womcn wt:[e toicratt:d in gt:nteel dc.:adt:mic.: enYironment~, but barred tl·om me­

chanIcal labs. To put on overdlls was to chalkngt: prevailing codes. While cngi­

neenng educators ITllglH encourage women students to take course~ lIlvolving [he 

~ricnc<:~ and mathematics, they tried to bar [hem from pracrlCe cla,~es and labora­

ton<.:", <:ven wht:n thc;e werc nec.:es'ary for their graduation. All the,e prohihi[iollS 

cxp["(:s~ed the strong rc~i'lan(t: to any female incursion, into this specifically male 

englllening ntt: of passage of clas~.'" 

The worbhop and buildmg sites thus functioned ,j~ a wa}' of ~cnxnil1g out 

WOIllen "[fori il must be dearly understood,"' a~ one critic of women J1l enginen­

ing and other \(~chnical occupation, wrote III [90:-;, dla[ "the road to [he drafting 

board and tht: !'Iboratory of the engineer lies through the workshop, and workshop 

practice mealls hard work and bli,tered hands, not dJ letLlnre pouering Jlld obser­

vat ion.'" 'IX! OIllt:n might be compett:nt in drafting, (,lleU btion, rest:aJ"ch, and anal­

ysis, as t:mployers te-"titled in [ht: 1,)20S, but ,weat, din, and calluses made thc 

engineer a rt:al man. Or. J1l the words of one scholar. "ifscit:nct: \wars a white lab 
("Oat, techll()logy we,tr.., a hard hat and ha, slightly dirt}' fingernails." , Ideally, lllld­

dk-class men belonged on til<: production floors and building SHe., wherc [hey 

managed other men, while womUl (kalt with more technical details in genre,·1 en­

'l"il'Onmults. Bu[ thi\ was true only as an Ideal to be aspired to. 

rOOT SOLDIERS OF BUREAUCRACY 

\'lost WOillen ellgillt:cr~ were employed by [he emcrging military-industrial com­

plex. \XiO)]ll·n abo fZHlI1d thei r way into engineeri ng lh rough what should be called 

corporate and ft:deral apprenrilt:sh ip, pal"l1cubrly when c.:orpor:lliom and the gov­

crnment \vOl !"led about a shortagt: of technical fkT'>OllIlei in tillle~ of W,H and COitl­

pt:[irioll with foreign counrrit:s. Among t:lltry-kvei j()b~, women made lh,· lll(l~t 

headway in thc I.lb()r:llor:·-O!"lCnICd and newer fields whICh did nut carry gendn 

codil1g~ :11 fir.,t ,tnd required more ;lCadcmic skills: chemIcal an;lly,i", clt:ctrical, 

clnd - dfter till: ~("colld \'{'orld 'IX<II· - ;t<.:roll:tulical engineering. If ~!I\:tll busincsses 

providt:d ,I way lnto engineerins fZH \l"(ll1lcn with (unily tic", the large t:I1lerging 

corpor:ltiom did so jz)!" womcn without Ellllily capItal or re\(lurcc~, to whom !l\C-
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chanical engineering - steeped in craft traditions - remained a elosed ,hop. This is 

not to say (hat women could nOl bc found workmg in meChaIllc, shops: during the 

first and second \V orld \X'ar, corporations hired working-class women as lathc and 

pUllch press operators and as <l~.,>embly work~r.,. MechaniC;ll engincoering implied a 

diffr:n:nt ela~~ than the r:nglnr:ering tradco,,>, howevn, one thai involved "upcorvi.­

sion. ,., The~e temporary encouragements women rr:ccolVr:d 1)] pursuing congineel"lllg 

were ambivalent to say the least. 

For employees of large corporations without Elmily connecllons or capital. an 

engineering job held [he promi,e of promotion, cvell if i( hCGlIlle morc a vision 

lhan a reality in th~· COULW of Ih," twt:llti~th c,"nnll), Thl: formal alld bure:mcratic 

rulc~ both lIlstinltjol1alrf~d endemic gender thscriminatioD and helpni to ~r:Cllre 

better opportunilir:~ for womcn engineers without thr: propn i:1.mily tie~ than the 

informal but parriarl:hally infused ritual> of firms where shop-Hoor udture r:n­

c.:ouraged male pattr:rns of advancelll(;"nt. The,c wcrr: open only to thr: few wOJUen 

likr: Kate Gleasoll who could crack the· male code of the shop floor b;,' in\'okin[', an 

authority stcmming from flillily ownership. The growing Importance of formal 

rules and the move toward professionaliza[Jon in the twenlleth ceIl[ury provcd [() 

be ,1 two-edged sword fi)!' women engine<:rs who chose to <:ntr:r the profession 

without lapital or connr:crions. Th~ two world wars - and Ihr: SI,\t(;" - offer,"d \\'il1-

dow~ of opportunitir:s. but nO( ful1-flr:dged careers. The war r:conomy also institu­

tionalized and created new discnminatory practices. 

\Vomen might find f()J"Inal education a viable means ofacccss [0 entry-level en­

gineeri ng jobs, bll\ rhos<: who coxcelled academiCllly did not {:lre wdl subseljLlently 

in tht,ir engi nening CII-r:ers, either b,"cause of m,uri mOlJial d i~loyalty or because of 

male cotb of tllr: wor-kplace. Highly traincd women induding Fj,ir: bve~, Olive 

Dennis, Patricia Swckum, and Mabel Macfnrcn, all of whom had earned two or 

three degrees and showed the stamina to succeed, /(lUnd tha( thiS lIlitial advantage 

turned UHO a liability once rhey entCl'ed the workplace. In [he workplacc environ­

ment male codes of managerial command and hands-on experience deter'mined 

one's professIOnal standing, nor academic.: excellence. Many overqualified women 

ended up eaher as (high school) teacher'i in mathematics and ,,>ci,"Ilces or as calcula­

tors in corporate oHic<:'i and at research institlltioIl~. [)ororhy Tild~1l Hanchett 

flp.,r trainr:d in c.:ivil r:nglileering at the University of Michigan ('17).)\'0 doubt she 

hdieved that additional A.'I.A. and Ph.D. degrees at Columbla UnIversity ('27) and 

Logan College ('45) would help [0 advancc her carcer. Instead, she ended 11p al 

Battle Creek High School as head of the math dcpartmellL In 1 he aftermath of first 

\i:/orld War, Hanchett and many other highl;,' qualified WOI1lm found thai gov­

ernrnr:nt propaganda had contained morc rhetoric than rCJlity. They were forccd 

to acccpt temporar;,' tr:aching job, in demcntar;,' and high ,chools, teaching 

imtrunorships at englIleenng colleges, or editing positions in proles~lonal orgalli-
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'lations. '"' l'hus, the tactic of obtaining multiple degrees did not guarantee employ­

ment. 

[n times of economic bust, only government highway projects and bureaucra­

cies could offer academically uained women employment, however ill-paid. Even 

if proportionally more women trained in civil engineering than III any other spe­

cialization, 1Il this already overcrowded labor market, they earned the lowe~t sala­

ries, ended in low-kvcl positiom in federal and corporate bureaunacies, and 

found fewer employment opportunnies than in any other branch of engineering. 

Although these hureaucratic jobs 11lIgin have been demealllng for YOUllg men who 

expected management positions, ftlf women slich positions offered relatively hIgh 

wage~ compared with other jobs available to them ,l( the time. The Jraf(ing de­

partment~ of State Highway Commissions gave temporary jobs to Knudsen in 

Wisconsin and Elsie Eave:. in Colorado during the [920~, to Myra Cedenluisl in 

Ohm III the 1930S, and to Emma Crabtree in Nevada in the 19405." The emerging 

large corporations such as Westinghome, General Electric, and Boeing also of­

fen:d women an avenue to technical traiIllng through a kind of corporate appren­

liceshlp, At Westinghouse, Benha Lamme found ample opportunity to use her 

superior mathematical knowledge and her engincenng skills to design motors and 

generators for over ten year~, unrilshe had to rehnquish her job in 1905 when she 

married a co-worker. finding the door to engineering slightly ajar during the war 

III 1917 as a young civil enginecrlllg graduate from the U lliversitr ofM ichigan, Ha­

lei [rene Quick established a long career, lasting until 1950, a~ a fundammtal plan 

engineer: ~he wa, in fact the only woman employed by the Michigan State Tele­

phone Company." 

Even if the world war, offered opponunitie\ to women, (employer, also re­

sponded to tht: modesl increase III the number of women by setting up ckar gen­

dn hOllndarie~ and by creating separale social and spatial arrangement,. To deal 

with the small incr(·.l'e of women, employer, instituted sex-segregated o/llces and 

drafting dcp:Htment, where ,Ollle ;lcldemically tr,lined \vomCll could move llHO 

,upnvI,oIT hu( tellJporary positiom, Afier gt'aduating frolll Iowa State L.:l1lversity 

Jtl civil englll('cring III tRo;)4 and doing some graduate work at i\IlT. Aida Wilson 

(b. 1873) worked ill architectural firllls ill Chicago ,we! Ne\\· York fat· over ten 

years, hdlHe she [IJlllld a man,lgcrial job a, supeflmcndelll of the women's drafl­

ing Lkp:lnnKIll ,l[ the Iowa Highway Comllli~~ion ill 1919. Unable to find an cngi­
neering posilion afler the first \X.forld \\I/ar, lhe overqualified and brilliant Fdith 

Clarke "IKllt ~evcr:ll ve;\I'.' training and sllperl'lsing WOlllen III thc c,\lcularioll of 

mechan ical ~l ro\es in (urhi l1e$ in a ~eparale women', dqJ<lrtmcnt wnhlll (he Tur­

bllll" Engineering 1 kparnllellt at Celleral Fln.tric i 11 Scht:n~'([ady, N. Y. 'j hese sep­

arate female ,pace~ lmght have offu('d W(lmell a temporary nit..he hUl rarelY:l solid 

stepping SlOllC fe)!" full-Hedged (areu, ,\\ (kslgnl'rS, (·xcnnivc,. or rnanagu~." 
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Before the era of aff:lrmative action, therefore, neither the federal government 

nor the corporations offered true alternatives to the kind of patriarchal patronage 

found by daughters of small firms. At the end of her career in 1947 when the gov­

ernment campaigned for women's re[Urn to their homes, the cxpenenccd Dennis 

wrote ill the true spirit of helief In meritonacy: "we certainly do not want to dis­

courage the ambitious young woman with the right qualif:lcations for an engineer­

ing career," but she warned, "anyonc pioneering Jll this field must be made to sec 
that, outside of the lowest levels of derical and manual work, there are almost no 

standard [management] job~ for women."·' Denni~ knew what she wa~ talking 

about. Qualified women engin.::ers and sCIentists of her generation had weathered 

the storm during the Depression in order to continue their careers. As Nora Blatch 

correctly observed when she worked as an engineering inspector for the Public 
\'x/orh Admini~trations in Connecticut and Rhode Island, federal sponsorships of 

women were limited during the New Deal. The IIlvestments of Roosevelt's pub­

lic-work administration in major building programs provided engineering work 

for men only. The reforestation, highway, building, and reclam;uiun prujects were 

all dosed to qualified women while they mobilized men at lower wages Far away 

from theIr homes, leaving th.::ir wive'i to head thell· hOllsehold~. Moreover, the N a­

tiona] Recovery Board Mill specif:led lower minimum wages fOfwomen than men." 

These highly educated women waited for better times and looked for jobs in 

teaching, drafting, or editing and secretarial positions with engineering firm.., and 

profeSSIOnal organJZalions. Strategically localed as manager of the Bu~iness News 

Department at the journal F.lIginecri!lg News-Record, the Colorado graduate ('20) 

and ~ocially well-versed Elsie Eaves provided menroring and career guidance [() 

man)' young women engineers during the 1930S and 1940S. She counselled [helll 

on how to get through the 1 )epression, and encouraged them to acquir.:: steno­

graphic and secretanal skills in the hope of "a position with a f:lne engineer," but 

she warned, "I never encourage a girl to study engineering on the theory that ifshe 

wants it badly enough she will do it in ~pite of all discouragemcnt."" During the 

~econd World War, when younger men went to the front and others moved up, 

women stood ready to lake on the new job~ that were opening up, but never mate­

rialized. Instead of recruiting among the experienced women already available. [he 

federal government chose to train young and Inexperienced women. The state 

thm helped to imtitutionalize and Intensify old pattern~, a~ can best be iHmtrated 

by the politics surrounding the federal job of .::ngineering aide.' 

Dunng the second World \Var, th.:: fed.::ral job title "cngl11eering aide" carried 

wHh it the he;lvy h;lggage of gender politio and amplified old habits. h defined 

WOl1l.::Jl ,IS nOIl-ellgineer~. As part of the war effort, Amencan women like those 

elsewhere in Europe were encouraged for rhe firsr time to seek training in t(:chnical 

work. ender the auspices of the !Cderal government and in cooperation with uni-



Figure' .\.l. Thr,'l' women dQft'Il11'11 tI,lim'd ;1, ~Il!:,:ilw~rin!:,: 'lick, po,illg in <.:L1"ic 

Rm.ie-dl~- Rivl'ter CO\'CI'IlIl1Clll pwpag,lllda SlI'Ic in 194,· Photo Clll1f"lign pi olllo1~d hy [hl' n~­

partlll<:rl! "CI ah"r\ \Vmnan's !-lureall [() ,'uv<:[ li,,-, til<.:!r imjlol"unc<.: [() th" war indusI'). I'crmis­

,ion oFS<.:hk,ingn I ihrar}". R,ddifk Coli<.:!:,:<,", CamiJrLdg(.'. ,\1:\. 

I'er,iries, large corporal ions urged young and bnght women to apply fill" engineer­

IIlg joh~,lr:ig\lre _BI Fednal ;lgcnci~s, large ,1irnaFt cOJ11paJli~s, ;lI1d engincerlng 

school~ pushed ovn ,lOO,OOO womcn dHOUgh I'arlom kind of enginct'ring 1'1'0-

gram~ ranging fl-om rhree-month (.:ra~h (.:()ur5~,~ to ,-()lleg~ enginecring nlrrinda 

condensed into two year~. Georgia T"d1 Ulliv~rsily in lhe SO\lth. lik~ Ill;U1y O\h~,' 

well-t:stablished ~choob hmtile to an;. hml ,tt conlucnioll before rht: war, ojlmcd 

its doors [() womcll for a spccialu-aining program spomor"d by rhl· U.S. Chellli(.:al 

Serviccs wht:n shorragt:s of technically tramcd personnd thrcHeIlcd rhc war i ndus­

rri(,'~, 'j-h" aircraft corporal ion Curtis~- \Xi right sponsorcd a course for women engi" 

l1enlllg studcnts at wvnal Amcrican univcrsilies including Iowa Srate, U nlvnsity 

ofMillne~()ta, ,md Ren~-,elaer PolYkchnic.[hgure HI The women received an en­

gi neering cenific.ltt: after complction of lht, c()\!r~e whidl i nduded work III engi­

neerIng Illt:thods, mcchanICs. drafting, and procc~~illg.ll:jgure 351 Many ofthe~l' 
spcClally [ramcd women, who had been the b('~t and the brighrest in their high 

school and collcgc, cnded up in drafting, testing, and romine lab work, howevcr. 
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Fig"rc 35. [)'''''''''g of., I""tn """OLL[1U[1g di"[1u- u:kbr,uing lhL gr"dll"r~' "f- !h~ (:llrti,,­

Wright P,ugr.)llL C()llrt"~\' of Ard,in', ()F\V'''m~[1 ill \CiClll(' ,mel L"gimTrillg, [,,\\,'1 SC,t~ L'ni­

,'('r';t)'. 

Juliet K. Coyle trained III medical technology and biology as a young college S[U­

dell[ in 1943, when she was recruited by an aircrafi comp,lllY for a shon course in 

t:ngillt:cring whnt: "Itt: 1t:;Hllcd to rt:ad bluepnnt\, dr,lfting, '''tatistiu" and ITIt:Ch,lll i­

cal practice. '\{/hen thc war cmir:d and sht, fini,hed her studit,~, howcver, thc com­

pany had no idca what to do with hcr and her equally well-traincd women 

colleagucs. The firm not only movcd thcm around through diffcrcnt departments 

and paid thcm less than their malc countcrparts, but gave them cxplicit Imtruc­

tions to avoid glVll1g ordns to workcrs on thc production floor - the male avcnuc 

[() fmther promO[1on on the managcrialladder." 

Coylt:' s expt:ri<.:IK<.: dlll.'>(rales th,u nOlle or the.,><.: etiuCHional eff(Hts, either dur­

lllg or aft!:r thl' war-time l;lhor \hortag<.:~, were lllt:atll 10 turn W01l1<.:1I illto 

full-flcdged enginens. [hgurc 36 J All prograrns welT deal-ly i nlclldnl for WOillen 's 

tcmporary cmploymcnt as tcchillcal a~sist,\Ilb to till' \'anou~ cngincning dcpal-t­

mCIllS, despltc propaganda agcncics' claIms to thc contrary." During thc sccond 

'\{! orld \X/ar, vocational literature attemplcd IO assure female recruirs Ihat slICh cn­

gillcerillgwork would k~ld to full CII'C<':i".', bur :\largal'et Ibrnard Pick!.:l, an adl-i.wr 

to gradllat!.: \tudcllt\ <It (:olumhi;l, qucqioncd th~!l Pl'Oll1 i.\e ;md ;ldl'i.\ed \\'Ollll'l1 to 

prcparc for a hackla~h ill pe<lcctimc. "i\rc thc cdllcalOrs of WOIllCIl jmtificd ill Cll-
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COil raging thcir ,tlld(Ollt, [() ,',f:lrt Oil thc IOllg, arduous ;\nd t:X]lCl1,in: tr,lill iug for ,\11 

l'nginl'cring dl'grl't: with till' l'xpcu;nioJ] of a car(Ocr at tht: clld of it?"~ sht: a~kcd. A r­
tn LIking an i rtventory of thc harrin\ WOJlll'l1 would ElCl:. ~hc concludcd, "it ~l:CIllS 

hardly honl:st to hold out ~uch a pros)1l:ct as a pro/tssional possibililY f()l' 

womcn. Dcnnis, oflcn (]ll()[n\ by the H;\himorl' and Ohio Railm:ld f(Jr lhl'ir 

pllblic-rcl;nio!l\ lilt:rarurt: during til\.' war. abo po)!w:d out tklt "\\;t01Tll:ll (Ongi­

necn havc hC(oJ1 Ignorcd or cl\c gla1TlOri7l:d with n('\\,:~papn publiut;," that is harm­

fullo Sl:!'lOU\ adYanCl:ml:lH III thclr work. '.' Thl: 'X/OIllcn's Bllrl:aU'S Illvc:stigatioll 

IlHO [hl: cmployml:Ill oppol"[uni[lcs in peacctimt: wa" t:qllally I't:,dis[ic alld Clll­

liO\I', ba,l'd 011 their l'xpt:ril'!ll'l', during lilt: ol'colld \~;:torld 'X'ar. III (".;pl'lining 

rht:lr rt'w;u-dl projcCT, till: on-ici.lls ar thl' \V(lmC:I1'~ BUlTau ,t.ltc:d in lhtlr COITC-
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spondellc(' that "it is OUI opinion that the IJH..rea~e or women lin technical ;md sci­

tntific work] duri ng the war iMS been greatly ex,lggerated becaust of tht publiClty 

presented to auran them. However, we want to find the f,Kg through fir~t-halld 

cOlltan with prok'ssional organizations .. those who employ women in [echnical 

;Hld . .,cielHiflc jobs, and wi III trai !ling ceIHel·S.'" 

Indeed, i\largaret Pickd had been jll . .,tifled in \outH.ling the abrill .• l~ the 

\X'Ollltn'S Burcll! found. Tacti(.~ to comtrain wOlllen - Ino,t of whom were col­

kge educated - took on various forms. J\ot only wa~ ,1 woman\ job given the title 

of "l'ngllll'cnng aide," but the implicit gender-based divIsIOn of labor relegated 

women w dr:lrling depanmetHs :l11d labor;uories, while tTlL'n wcre a'iSigned johs on 

the production floor that enabled them ttl ,ldl"ancc to man:lgerial po~ition~. In 

~hon, the fnkral pol icy crt::lted the term "engino:ring aidc" ttl refer 10 WOillen en­

ginc!:rs, while it continw:d to usc lill' title of "englileer" to denote men. Tht job 

urle of "engineering aide" thus forccfully drew ,I Ii 11<: bctwc:('n techn iCdl ('xpcrti~e 

and managemetl(, and both reproduced and cre,Hed a standard practice."' 

In the L.S., as elsewhere, [he rci:lliomhlp bClween management and lhe lech­

nicli Ulntellt of engineering .l.., an occup;l1ion i, critical 10 llndcrs[;l1lding the f(Jr­

muJatioll of a male pror(:s,ionai idel1tity. Overqualifit:d women f(nllld lhal lhe 

lIlltial a(h'alltage of ('duc,uion would turl1 into a liability oncc thc!' Cllll;ITd the 

workplace whl:l"l' male codes based on managen,d qualltie~ and hand,,,-ol1 experi­

ence del ermined one's profcsslOnal slanding. The g~'llder divl\ioll ofcngin~'ering 

I,lhm - between production floors and draf!1ng oCt-ices - hl1lged on the wry same 

(class) distinnioll~ hy which male engint:er~ ~ought t(J di\tlllglll~h t hem.wlve'> li'onl 

sell~tr~llned foremell who had I·isen through the f<wks. The divi.qon of l.lh(JI" he­

lween lhe labora[ory and the drafling departmem on the one hand, and budding 

,,>it(,,> and prodllcrion noors on lhe other. beeame [h~' 'iingle most ImpOnalll 

delll1C,l1or betWeL'1l l11<:n and WOill<:ll I1l engineel·illg. \Vhnevcr women engineers 

did SIKCted ill gaining crnplo)'meIll, th<:~: were Illmt lik<:ly to he hil'cd in drafling, 

cakuLui ng, or d('~ign d('partillellt~, or lahoraloril.:." ;lIld c1a\\roO!ll\. I Il other \\ ord" 

WOlllen engil1t(·" joined dw rank-;md-lile of the pj"()t\:~sion. 

No woman without ,\ fUllil)" connection ('Vt[· llloved into sllpervi~()ry pmition~ 

III bmily firms. \\lumen like Roebling, Clcasoll, and Cilbrt.'lh, who WCl"t ,tceptd 

in the p;llriarchal culture of [he bmily business advanced in tl1gi IWCl"ing through a 

combination of excdlence, per<;el"erance, Eml!ly conn('(tioJlS, and th,' pooling of 

resourcts. But as\I.: . .,~ing the chances or women's emflloymcnt In 1940, ()]ive Den­

ni\ (d:l8o-]()5~), who lik!: B\a((h h;ld rt:ceived her edu(.llion from Cornell Univer­

sity in civil engineering ('20) in addition to degrc!:,> in nl,lthCl1l:11ic,>, W;lrtlL,d [h.ll 

"unless a woman has a r:mlily connCCllOll in an ('nginening hrm, Ol' enough caplTal 

[0 go into hu\iIKS\ herself. her chances of riSing [0 ,\11 executive positioll in struc­

tural engineering seem negatiw." f' bnployed flrs[ ;1, a draftsman in [he bridge di-
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vislOn of the Ihltimore & Ohio Railroad and hucr uansfcrrnl to lhe company's 

s~Tvio: dtpanmtnt for intr:rior coach dtslgn, I )cnn is\., f(csponsc during the 1940S is 

the morl' rc'vealing: Shc was always touted a~ ~l \\,:oman's success sror} , both by 

women engineering advocales and by her employer tht Raitimort & Ohio Rail­

road, tspeciall)' dllrlllg the second \Yodd \Var, when the War Manpower Com­

mission and the Office or \X/ar Inrmmation launched an Illttnse propaganda 

Glmp,llgn to lure women into the ttdmic,d fidds, Dennis's waI'lllllg POllltS to the 

"plil between governmcnt rhl,toric and women\ experienu: of it, the difference 

between women with tamily resources and tl1O,c" trying to make it on their own in 

the emc'rging corpor;l[C ,md federal hureallCraeits, th~' gap betwttn WOllltn'~ tech­

nical txpenise and thtir abilit), to move into managenal pmition.,>, and the COIl­

trast between Ilinettellth-century ideal., and twelHieth-century prae[lces. ,. 

More txphcitly thall ;nly woman mighr have said i[, the IlHroduction of the 

lerm "cngineering aide" tI1Clp,uL\t(:d the "torr of women's marginalization as a 

labor rc~crve force without the possibility for career advanctmem. Wi[h a singk 

Iinglli~tic ,uoke, tht tnm plactd women with technical ahilil} and training OUl­

side tht emnging domain of technology. 

fACING MALE PROFESSIONAI.ISM 

National professional organIzations beeamt tht most visihle if not tht only insti­

tution of the engineuing fra[ernity. Few scholars still rtgard tht nincttenth­

century mo\·tl1lent of pnlfe"sionali/.<ltion as a uend towards txpertist, knowlr:dgt, 

rational behavior, ptn review, and qlues void of any ideologICal concern . .I\-1ost 

cOlmdn it a form of occupational control and autonomy with exdU'ii".e jUrisdic­

tion and privikges which cO!lceal tht advocacy behind the doak of pol iti(;)1 disin­

tertsrcdness and objectivity. The tngintering socinjc"s wnt b;, no mtam 

exceptional; thty explored some of lht dassic tactics piollentd by other profe,­

sions, looking /()I" new means to ~'nhanee their status and cultural authority. The 

dassic model of profeSSIOnalism defined by medical pranict tmphasiznl tht work 

tthic, trll't. profe'i<,ional associatio!l'i, licensing, collegial COnlrol, and strong clitnt 

and prauirioner relation,hip" wa, prohlematic /(Jr American engineers, as many 

historian.,> of mginterlng profe,sionalism have argued. In (engineering the classic 

model also competed with busllltss and rank-and-filr: mode]; of profe~~ionali~m, 

a" Peter Ivieiksills ha'i correctly argued. The Amencan Institute of Nlining and 

Metallurgical Engillcr:r~ (AIME) advocated business values, closely associattd 

With tht culturt of (lmiiy fir!ll~, and adhered less 'itricdy lO tht newly erncrgmg 

idr:ology of professionalism. Its busint,,-onented pulicy had an iml1lediate impact 

on the numbn ofwomtn admitttd: while only 25 women had l11~jortd lrl llllning 
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by 1952 and many stares had laws prohibiting WOrllOl working unclnground, the 

mming engineers admi[[ed more women to their ranb than any of the other ma­

jor organi/.al ions. In [943, the AI ,\.1 E membership included such daughters of Fam­

ily firms hke Jean Horning Marhurg, then member of the National Resources 

Planning Board, Helen A. Antonova, an assarer at the R&F Refining Co., I-Ajith 

P. Meyer, a development engineer at Brush Beryllium (:0., and another [9 women 
Jll addition to a large number of female students. ,(, hH daughter~ of famlly firms 

like Jean Marburg business profes\iolJalislll opened some doors that would have 

remained closed orhervvise. Thus, bw,ine" modd" of professlOnalism were more 

open to women if they were connected to the patriarchal cullllre of f-J.mily firms 

hke C;lea~on, Gilbreth, and Marburg. They were closed [0 womell without the 

proper family connections. 

Even If englileers did not succeed 10 maim,llll striCl profession;ll boundarle~ 

compared to other profCssions when successful the cla~sic model of professlOnal­

Ism [limed out to be a thorollghly male and middle-class endeavor. The more an 

orgalli/.atioll ~trovc for profe;~ionalization moddled after the medical oCCllpation, 

the Illore it was inchned to bar women." It was not the number of women engi­

neer~ III either ab~olute or rdative terms which dnenTlllled [he percentage of 

female membershIp, but rather the level of professional claims [() whieh [he leadn­

ship of the respectlve national organizations aspired. Signi/lcJlltly more women 

eng11lecnng sllldelHs opted for civil and electrical than other engineering fidd~, 

but thi~ population was not renected in the membership of the American Society 

of (:jvij l~nginecr~ and the American Institute of Elcctflcal Engmeers, whose re­

quirements \vere more strict [han those of their brorhers in mining. 

The Amencan Socie[v of Civil Ent;inecrs (ASCL) and other major ~oClcties 

guarded their boundaries again!>t any female inc:ur~ions. Other organizations also 

granted ,econdary membersbip without voting nghts to ulllmp0rtant rank-and­

file engineer~ and \"'omen who managed to Il1filtrate them. ,< 'I'he Amencan Insti­

nlte of Elcctrical Fnginccrs (AlEE), emerging in a fidd with high aspll'arions to­

wards a medical model of proressionalization, refused to admit Susan H. Leiter, a 

lab assi~tant at the 'L:sting Bureau lJ1 New York, to membership in 1')04, when the 
organrlalion was looking for ways to upgrade the profc"ion. "~I When Elfllina \Vil­

SOIl and \lora BLlteh applied for Illemhep.,hip to the Am(l"iCl1l Society of Civi I En­

gineeL'>, they found lhe d()()r~ do,ed. \Vith a mm /(/ilr/c in civil engineerlllt; from 

Cornell UJll\'er~it)", Nor,) Blatch could daim ,>upcrior mathematical ability and 

theon:li<:al englileering knowledge, the kind of credentials advocates of engineer­

mg schooL" thought crucial for any enginecr to sllcceed. But Blatch had more to 

offer· ~h(' also pos~es~ed the necessary hands-on experience th;lt advocale.,> of shop 

floor and field tral!ll!lg saw as hallmarb of the lrue engineer. These wa~ all to no 

avail. In 1')1(" v.,.hen ,he IlImed 32 and the society dropped her from ib member-
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.,hip, Nora Stanton Bi;m:h filed.1 lawsuit against the ASCE. A, an experienu:d en­

gineer, ~he had accumulated over ten years of expcrient.:e to meet the S()(_iety's 

requirements. In addition to her four-year education in civil engllleenng at Cor­

nell, she had taken courses Jll eleuricity and mathematics with j\..·lichael Pupin at 

Columbia Univermy. She had practiced as a draftsman for dlC Amencan Bridge 

Company and the New York City Board of\X'atn for about two years alld as an as­

~istant englIleer and chief draftsman at the Radley Steel Construcnon Company 

for another three years and finally as an assIstant englIleer at [he New York Public 

Service COlllIlll.'>sion. !\ lost i IlJponantiy for the requirements for r-ull membersh ip, 

,he had 5upervis(.;d over thmy draftsmen when working at Radley Steel. Blatch, a 

feminist, divorcee, and single mother whose incomc· depended on her engi neering 

work at the time, challenged the ASCE when more womell and som oflowlT-class 

men were trying to enter the field through the new institutions of highn educa­

tion ,md when cilginening ad\"ocatc', were busy defining the oClup,uion as a pro­

f(.;~,ioll by excluding 1l1()I"e and more group'> of practitioners ,uch ,IS draft,>mcn and 

,>urI'e),ors. I ler "uit marks OJK of man:' contes[s III which thc cmergmg profe~sions 

staked out theIr profes,>ional ciallllS by meam of horde I' dispule'i wah othn com­

peting field,.'" 

III ;lddition to outrigh I exclu~ion, the professlOllal organ i'fation d(;alt wah what 

the}" ~aw a, fen1ale illCur~iom through the tactic of granting women ~(;'condary 

membership without voting nghts. The (()ntrover~y O\U Ethel Ricker's Tall fkta 

Pi membership marked yet anorhn drawn-our conte'>t over gendcr boundarres 111 

rhe fields or civil engineering and ,HchileCllll"e where women were nlllllel·OllS. In 
190.), the IOC;lI ehaplcr ofT;lll Bet;l Pi elected RickeL all arch itcewn: sllldcIlt at til(; 
U nivCf,ity of Illinoi~, to the engincering honor society, hut the national ex(.;cuti\"(: 

bO;lrd ,1nd the societ\'\ conventioll Ilot only overturned the decision to elect her. 

but went so Elf as to amend its constitution to specif}' that henceforth only men 

\vOldd be eligible for membership. Durrng rhe 19305 dcpression, when many civil 

engineers faced unemploymc11[, the Tau Bela Pi honor s()(.:iety inlrodU<._ed ;1 

Women's Badge 111 an attempt [() deal with the (small) number of quahfini 

women \~ho had nudc their presence Fde To m,l,ke it clear that th(.;ir acceptance 

should h(O <.:on~id(Ol-ed an act ofbenevolellce, Women's Badge wearer\ were neither 

m(.;nlber, nor .lllowed to pay initiation fees. Disapproving of sllch "separa[e hut 

unequal" recognitioll. some women refused them. L\one[hl:lcs." it would t;lke 

three-quarters of a century hef()[c women would be acceptcd ;lS (Ol]ual partnn, in 

rhe organilation: in 1969 th(; honO[" so(,il:ty chang(.;d it, con~litution to admit 

wom(.;l1, in 1973 it \;lniti/_n! the C(llhtitlltioll and bylaws of ,cxist language, and ill 

1976 it elected a woman a'> a national officer for the fil-q time. Br chal1ging its con­

stitution .md by designing a "womal1 '5 badge, " the fratcrnity of young a~piring CJ1-

gineers ,n up explicit gender barncr~ around englJlecring when job markets WCI'e 
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particularly tight. The resistance of Tau Beta Pi resuhed from a mumalshaplllg 

process betwet'n the newly established specialilation's need for \oelal and profes­

sIOnal status and the increasing numbers of women architects and civil engllleers 

demanding their nglHful place behll1d drawlIlg boards and on building sites." 

I.ike the various scientific fidds, engineering ~peciali/_:ltion, \Vne ,'">~llliri/.ed 

from the perceived threat of feminization either by excluding women from full 

membershIp in professional orgaIllzations or by relegating them to a secondary 

>taws without voting right~, The development of ,ubordinate, segregated female 

proftssional cultures in areas \uch as chemIstry, however, proved to be the mmt 

crucial tactic ro the very definition of a profe,slOn. In the words of Margaret 

Rossiter, "the very word projeJ'siol1f1/ was in some contexts a synonym for an 
all-masculine and so hlgh-stams organuatlon." ' \X! omen hced outright exclUSion, 

were relegated to secondary membership, and banished to separate organizations. 

DIVIDE AND CONQUER 

The definition of separate labor markets for Illale and female engim:r:ring work 

prcselHed another tactic to deal with women who started to ~eek engineering edu­

cation and employmem. The best exam pic comes from the chemICal indusuy 
wh!;!'e Illany women found emplo} a,,"> chemists. To c\t:al with the femalt: inCLlrSlOns 

the American Imtinm: ofC:hernical Engine<:ring did ev<:rything in it~ pow!;:r to de­

fine the occupatlO!1 in such a way as to effectively bar women from th~' field and 

rdegare them to chemisuy. 

The ,thilil)" to lllanag<: other men b!;carne the key to the chernicll engineers' 

definition of their profc~\ioo in an cffort to distinguish thelmdves from ch<:m1Cal 

analysts - a large proportion of whom were women - whose ~tatus and pay dimin­

Ished dramatically around 1900. in respome, productlon chemists sought to align 

their occupation with the malc world of mechanical engineerIng rather thall with 

the world of science. Chel11lcal engllleers saw themselves as runlllng plants, a~ op" 

po~ed l!) lah~. A~ one ()f the mo\t important founders of'rhe American Institute of 

ChemICal E]lginetr~ (AIChE), Arthur D. l.ittle (,1(63-1935), ~pokesman of cngi­

neering professionaJiml and the nestor of commelTial ch('miul re~earch, lIHro­

duced a ke:' concept for the development of a di,tinct chemical cngilleering 

identity 1111915: the notlon of"unit operations." Little argucd that unit operatiom 

involved neither pure chemICal science nor mechanical enginetring, hu[ distinctly 

physical, man-m,lJe ohjects in the platH operation r,1[her than chelHlcal reactions 

in the l;lh. In the S,[Oll;: year that I,inlc relined his notion of chemical enginc!;ring in 

a report for the AIChE, hi\ opinion was solicited by the Bureau ofVocnional In­

formation for a report on employment opportllnitie~ for W(ln]Cn in dlC!1lisrry and 
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chemical enginl"enng 111 the tighr englIlcering bbor Illarkel aflCl" lhe flr~t \X/orld 

\X/ar. Recommending chemical ;lIl,lly,is as "one of the Jllost pr()mi~jng f;dd~ of 

work for women," Link reserved chemicd engineering a, an exc!uslve specializa­

tion for men, arguing that "u i~ probably the most difficult branch of the profes­

~ioJ1," In addition to dle long hours, the extensive travel, and the physical 

l"ndurance needcd, hc considered the "rough and tumble of <:otw:st~ with lOllHaC­

tors and labor unions," involved 1n the IlI.:W con\tructiol1 and de~ign ofa plant, to 

he prohibitive fauors." 

Liltle's rhetorical po~itiol1 was broadly ,jured by male chemists working in the 

field. \X/hile stressl1lg women's strength III all other hnes of work connecled wirh 

the chemistry lab, the chief chemisr of the Calco Chcmical Compal1l' voiu:d the 

general sentiment in F)l'): "hiS impossible to Ll.,>e women chemist~ on devdop­

ment work whICh has to be [ransl;ned into plant practice hy acnd operatioJl in the 

pbnt. This IS [he only I illliu[ion." Other potential emplol'CI"' of women chemist~ 

elaborated on thaI panicubr [heme by explain ing that" leearcil men must go lIlto 

[he Plant and manipulate all ,om of plant apparatm, direction l~lcl ftHClgn lahar 

of ev(.:ry son . You em I·(.:addy se,' that a woman would be at a great disadvantage in 

thl~ work," or fhat, "it often involves nlghl work and almmr :llw;ly~ involves de;d­

ing with plant foremen and 0perator\ not eas)' to deal with." The work of chetmcal 

engineering involved "large rough mechanical apparatus .. which work IS usually 

carrid Oil b;,' unintelligent labor, III a good mallY cases the roughest kind of ma[e­

nal," the representative of the Grasselli Chemical Company's res(C<ln .. h dqnrnnel1t 

wrote III J9[7." By e~[;lblishjng ,'>uch houndarie.,>, Littk and other chemiHs ~uc­

ceedtd III safely associaling their work wah both the male codl', of the machine 

shop or tht plant opcration ;lnd managcnal control ~ince the power struggle III the 

workplau.: where matters o/cl.!,s were conteHed was a matter brtwtrn nu'n. 

Despite the,e ideological COllSlnlClS of women', and men's engineering work, 

it I,,> que~t iOllablc whether women did not, III fact, do such work. Women cheJnlH~ 

wer(.: sOIT)etime~ responsible ftH tasks bordering on chemical ~ngineering, but they 

w(.:r(.: rarely upgraded to that level. often discrq}ancie'> existed between job tide 

and joh content. Take the case ofCknob Behling Ro,e, whose job title was chcm­

i~t bur who de~crihed her durie, 1n 1920 a~ follow~: "I left the chemlCal dep[. to go 

UHO the Dyestuff, Sale.,> Dept. I have but one man over me and as his assisrJ.1ll, ! 

am the FXf(lItive Office SlIper"l'lsol" of the I )yestufE' J'cchnical Laboratory and have 

charge of all dealings with the chemical dept. such ,IS deciding what dye~ they ~hall 

go ahead to invcs[iga[e & in what 'Jualltitie~, and keep track of their work in order 

[() sec whethcr [hey produce the dyes economically enough ftl[ m to marker them. 

J n ,1 way J am the link between the rescarch, the manuf;lcrLlnng and the selling of 

dye~tufE.,. As you will sec a good deal of my work is supervisory." With Bachelors 

degre(.:, in geology and chemi,try, and a Mas[C1"s lJl chemistry, thc highlyqualifled 
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elello!:! Rose felt she was technically we!l-prep;ned for wch a lob. In re'ipollse to 

the question or what trainmg she thought would be IlJO,t lX'IH:fici;ll ro women en­

renn~ her fidd, ,he replied that there was a "nl"ed for a thorough foundation and;l 

train ing with men," by which 'ihe meant the [ask of managing men. And Florence 

RenlCk wrote that, in fact, "J haw had to deal con.,iderably with labor ora!! kinds, 

IllOStly Ignorant and many fonegnen [,ic] among them, and nonc of them bu[ 

cOllsider llK 'boss' so far as the laboratory is cOllcerned." On thl' particular point 

Jes5ie Eli/_:llx:th Minor, chief cheIl1lst at the Hamersley ~lanufacturing Company, 

articulated women's ambivalence: "There IS still much masculine prejudice to 

combat. l\-1any laboratories an, not am'active looking. \Ve come in conraCl \vith 

working men (which ma;, be construed as an J'i,et or liability)."" Thus 1Il lhe'ie 

contexts, white women chemi~ts actually did ,up(rvi~o,} work and would have 

qualified as englIl(er.'> according to the terrns l.ll tic and mha chemical engineCI"lllg 

adl'ocltes had established /-(-Jr rheir engineering 'pccializatioJl. [n all th($e ill­

,lances, technical qualificuion Of experience wa, less decisive in comiderations for 

job a"ignmem, and promotions than I he issue of supefVISlon. 

\X!oITlen chemists were thus kept under Joh tide'i they had actually outgrown. 

Significamly, traffIC between chemistry and cheIlllcal engineering also went ill rhe 

other dire((ion. Women who trained a~ chunic.d enginee,-~ ended up ill lower­

p,11(1 po,itioIlS;h chemists. Dorolhy Hall (1894-1989) might have heen til( ,uccess 

story of a WOlll;lIl adv:lIlcing on rhe corporate ladder at GE as a resc'ar(h and later 

chief chl"mist, but with a Ph. I). in chemical enginening (University of Michigan 

'20) she W.IS overqualifled for her job. \Xlhen asked, mo~t employers said they 

thought women competent and excellent for research and In,l.lpi,; few fais(d ob­

Jections of a tech nical natllre. BUI all drew rhe line at work related to the plan t op­

eration: they stressed, as h;ld Arthur Little, labor-related ISS Lies. Indeed, III 1948 the 

Women's Bureau reported that 1ll0,t women who tr,lined in chemical engltleering 

were employed as chc·mist,. ", 

These exampks arc telling indeed. Lu-ge 11\lll1bep, of women IIl[erested III th( 

sciences 111 rhe U.S. and ebewherc Ood<ed to the field of chc:mistry. The same held 

true {()j" chemical engineering: more WOl11en graduated In chemical engmcering 

than in ally of the other engineerIng specwli7.ation5. J n fact, a higher proportioll of 

ft:male engl ne(;'ri ng ,tudelle<; rhan of Illale engllleering students majored in chemi­

cal engmeering. III a limited wal', chemical engineering offered a \lJche \0 WOIllen 

students interestt:d l!l engllleering. PromineIll chemICal engineering advocate, 

pushed for an (xplicitly male profe"HlllJI ethic hy defining thelf disClplin( as an 

exclusively male domalll which required ,upcrvi,ory ,kills. Tem of thOlI\ands of 

women chemi.,[s and chemical englileers were banished to cherniClI labs, wh(fe 

working condirioll\ wc:re dire and the pay scales low." In the~e colJtext~, ,\ dH;~mlsl 
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meant being an ill-paid \',:oman while a chemical engineer often denmed a man in 

command of hIgher wages and managerial authority. 
'j'he male establishment engineer~' push for professionailz;nion wa~ in pan a re­

SPOIl\t' to the enonnou, expansion of englIleering work, which provided new op­

portunitie~ to lower-cia" yO\lth~ and ~ons of recent immigrants. The call for clear 

boundanes of class, however, resulted in the kind of malt: middle-clas~ 

relll,,>cnp(1on. The cellSUS data further symboli'led the process of exclusion and 

reinscription articulated in these linguIstic boundary war,. In thelr unu:asing ef~ 

fort~ to find n(.'\v cltt:gories for reliable enumeration, cemu~ takers continued 1'0 

look for a ~talJdard of COIhiS1l'1ll das\ification by excluding more and more g["()up~ 

of skilled workers from thre cltregory of engineers, i nduding boat and steam shovel 

engmeers, forremen of radio statiolls, enginreers under 3S widlOlI[ a college edllca­

[ion, and chemIsts. Accordlllg to ecollomists who havre worked with the da[a, 

however, rhe statisIlCIans made these adjmtmrent~ without much success in terms 

of uniformity. 'I'hese statistical <md linglliHic intervention" did little \0 gt;nerate a 

satisfying set of data." Mor~" broadly speaking, these intervrentiOlh wen.: part of the 

p[m;t;" of professionalil.ationlLl which men like Arthur Little cngaged. Nt;vt;rthe­

less, historians have reprodu\;l;d mally of these figures, including the defInitional 

exciuslOns tbey represcnt. The definition of who would (Oum as a true engllleer 

and ,he production of statistics to justify this illusion mutually ~haped each other. 

i'vlore generally, thc example of the chemLcallndustly shows thc kind of lingui~tic 

comtructs and social practicres involvcd in making women invLsible as englilecrs. 

ORGANIZING Al LAST 

WOIllen cngineers responded [() such tanics wlrh stoLclsm but also with collcctive 

anion, Bt;forc the first World W;lr, the early genera[ion of women engllleers like 

Riehtcr, \Xiii.,oll, Blatch, and Lt:ltrer had rril;d LO g,lin access [() the l;xisting maic or­

galli/.allolls a~ individual..... rhey wert: rt:buffed outright, granted secondary status, 

relt;gated \0 ~t;parate-but-unequal organiz;ttioll'i, or segrega[ed inw different labor 

markets. A ~ec()nd gcncration of young WO!llt;n ~tudrents and rl;ccnt graduatt:s in­

cluding Lou Alta Mclton, Hazel Quick, ElsIe Eavc~, Hilda Counts Edg(.'cornb, 

and Alice C;of-{ who had found l;lllry-lcvd employment opportunitics during the 

fir~r 'Xforkl 'X'ar, tried l1l [')[9 to organiJ.e coilecrively into a separarc women's or­

ganization, but ('liled. The post-suffrage gt;nt;ration championed tlk calise of 

women engl1leers wah great endlllsiasm. Yet, at least publicly, none of tilt; 

women', advocates rallied to rhe feminlst cause, even jf they grounded tht'ir pro-

111011011 of womell engineers as professionals precisely ttl one of the Lmportant 

prilKipk~ of modern fremini,m: a~ individuals, wOlTlen should be able [() develop 
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Ihem~c1vcs 10 [hcir flilkst potcnriaL All Stlppor[(:d the norlOn that WOJJlen had the 

frccdom 10 choose whichever I in(; o( w()rk sui((:d the:ir ;Ihilitic$, without the: obllga­

lion 10 apIX'allO Feminine proprie:ty by arguing (hat sll(h a choice wa~ lll,pire:d hy 

higher morals. All ;lrd~lltly b('liev~d the: engineering pro(c~~ion's promisc of up­

ward Illobllit}'. Re~l~ting any direct association wirh the women's movemenr, rh<oy 

claimed insrcad lhal thcT jusl happened to haw a kn:lCk for enginecring - a kind of 

discourse parricularly domlnallt in 194.'1 when goverIll11(ll( propaganda sought ,u­

gUIllCIl(S [0 Jllohiliz(; WOlllen for the war industry.'} Tht, majority of womcn engi­

neers rh(;1l belicvcd in, and had int(;malizt,d, the values of corporate enpncering, 

menl, ,llld sdf-rdiance. 

The ,ccond generation saw thclr organIzing eff()!'!s thwarted panly bccausc, ill 

~l'arch of Illuch-nee:dcd recognition, they lrled to keep up with cillerging high pro­

fc~sional standard, by excluding from membership engineering sludents and 

working women engrne,,:!'s without {orm;ll dUCltion lih: nOl1-coii(;giate drafts­

ml'll, chl'mi~t\, ;llld resting tcchnician" Thcy did ~() no doubt III an dfort to de­

fc;:nd against sexism and to garner greater pre~llge, but emulating high profes,ional 

standards pn,:vl'llt<od them from gathering thc cmical ma<;s necessary for Sllch an 
organl?a[Joll, 

In the samc ycar dut Aml'riclIl womcn mcd to organize, the:il' British lolk;tgll(,~ 

succeeded, Briti~h women e~t<lblished til(; Wom~n\ Enginc;:ering Society (\VES), 

an mciu,ive organiZallOl1 that ~ncolllpa<;~ed womcn engineer~ with or without for­

nlal collcgJatc education a~ well as machinists who were skdkd or senllSkilied work­

crs, 'I 'he British successfully, alheit briefl}, united ;tero".' classes in part heclu<;e: riley 

did nm adhere to the claSSIC model of tne:dical proic.,,,ionaiistn but to till' tradition 

ofhigh·cla~~ bUSlne\\ profe:ssionalisrn and trade associaliom combining them with 

feminist ideals, In the end, the Bnti,h women leaders too abandoned their policy of 

"gender solidarity for male privilege and cia,s advantagc" and narrowed "lheir fo­

CllS to exclude the great mass of women who had enrercd the engineering trades 
during the /irs! \X?orld 'v<'ar directly out of the wOI'king class," as its historian 

Pursell has argued.'" Between rhe world wars, when job opportunities \,ll'tLwlly dis­

,lppeared, American womcn cnginc:Cfs sought tcmporary shelter with [heir Brirish 

(01I~ag\lts through I1lcIllbcr~hip 1)1 the \VFS and kepI in !Ouch through lllfonnal 

nerwmks, Clinging to the: medical modd of profcssional Ism, but failing to gath(;r a 

critical mass, American women engineers of the interwar period turned instead to 

the: tactic of trying to shape public opinion and writing biographIcal sketches of 
e,Kh other according to well-established formulae v."hlch stre~sed that with hard 

work and self~reliance women could indeed b~cornc engineers, to paraph I'asc Alic(; 

(;ol1's publK<ltioIl during these ye:ars. Arnnican women (;ngl!leer\ borrowe:d from 

male m()dcl~ of nwri\, but neither que,tioned the structure: of e:ngincering that fun­

damentally hampered their chances nor campaigned for equal rights. 



WllmCl! R('IIJr'fI1'llIg J311!'l"IIwed Jr/mtltie.< 175 

The final push lOwards organization in the U.S. did not come from the hun­

dreds of thousands of women working in federal engineering jobs during the sec­

ond \Vorld War, from the lllformal networks of academIcally overqualified 

women cngineer\ who had learned to be ~toic and ,elf-effacing during hard times 

or from the women urban ptmner~ who had been nurtured by the women's IT­

f()rm movement. It came once again -as It had in 1919 - from young students and 

recent graduate~ eager to enter the job market .wd yearning for official recognition 

and respectability. 

After the gap bnween rhetoric and reality had wiclmed once again, Amcric,\ll 

wOlllen engineer~ united at last in 194'). 'j'hey did so long afler other femalc prof"cs­

:.iol1al> lll(e !;l\'vyers and doctors had succel"kd. An energetic and ambitious junior 

~t\ldent le;lder Oll a ~cho!;lrship, rhrlli~ Evans, won the suPPOrt of DC;lII or 

Women Dorothy R. Young :lnd univcrsity counsel A.'\i/. Crosvel"llor to org;min: 

tht HI·~t metting~ of wOlllen engil1eer~ ,It Drtxel U nivtrsny in 1949. [figure .'17 I Sht 

and her colltagucs organi/.ed over scvcnty young WOnltIl cnginecring \wdtIlts 

fro[l1 19 colltge~ on the Ea,t coa~t to havt thtir "voices ... ht;lfd in tht: technological 

world:' to address jneqllltic~ in enginttring work. In tht grealcr New York area a 

group of women engineers who had been working in war-rdattd indllstrie" - Stll­

deIl[s from Cooper Ulllon and City Collcge oft\"ew York couplcd WIth graduates 

working in the arca - al~o struck up conversations ahout their plight with rhcir sis­

ten in tht colkge librarit\ and Manhattan'~ wffet :.hops. Soon the long hiddtn 

[Cnsions over leadershIp and the direction of women engineer~' profes~ionalislll 

hurst onto the scene." rr-igure 3S] 

[n the founding years, the student group at Drexel University in Philadelphia 

and a coalition of various groups in the greater New York area \vere in comlxtitioll 

wah each other for kadership. [t~ origins call be traccd to a (Unrest ovt:r the differ­

ent profe~~iollal strategits. Phyllis Evam - ilke w many other young wom('l1 who 

had begun StudYlllg engineering during the war - \Va" not yet marned, about to 

graduate, and faClllg unemployment. Echolllg the governmental war rhftOrtC, she 

cherIShed high expectauons for her future. Explaining her chOKe for engineering, 

she wid a journalist ofhcr war experience as a cadet sergeant that had inspired her 

to go into enginttring and her hopes for rhe future ill military rc~t:arch: "] wallt to 

build foch,ts and I want to go to Mars," sht: ,aid with youthful optimislll. btab­

li~hmellt engincers like Lillian G. Murad and Lillian Cilbreth, proflriety owners 

who were steeped III the ethics of the patriarchal culture off:ll1lily Hrms, opted for 

a more conservative Stralegy lllvolvlllg supervIsion and hIgh professional stan­

dards. Although] .illian (;ilbreth had becn supportive of women engineers, she did 

not favor a 'ieparatt w()lllcn's organi/.;ltion and wa~ di,inclined to head rhe :"'\i/E 

when it fIrSt looknl for kadtp,hip. Shc wa\ mOM concerntd ahout the hold ;lP­

proach of;) stparatt organIfatioIl and it~ t"cmini~t illlplic;uion and warned agaimt 
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figure 37. l'hotOgr<lph of']'hyllis EvallS pO,lllg ill ()I'crall, in R,,,,c-lil,,- Rivet\'[ lcollOgraphy il­

luslra[ill!, a Ilcwspapl'f rCjlolT Oil [he fir,! org,"lLnllg dl()rt, or WOJllC" Lllglll~"1 ing gladuatCl in 

i I", Um_,'!{(/;! S(iCIIU' k/tm;w,- (,\pril l<), 1')49 L (.'olLn,,_,_, of Roy.1i Dutdl I ,ihLlI-Y, Thc H<lgUC, 

J-h" t\c'lhnlant1s. 

blaming men fin thl: difTicultiVi women cncoulltered in enn:nng the field: instead 

~he accused women of a laek of requirements. "The reason for women not belllg 

admitted l!1to the Na(ional Engmeenng Society was not because lhey were 

women, but rather because they did not}'n meet lhl' qualification," she said. But 

the elder Cilbrnh was somewhal at odds wi[h Dor()[hy Young, Drexl'l\ Dean of 

\X!omen's swdeIHs, who pushed for an activist stLHegy that confronted th~ in­

equity between men and women, whik also strikmg a conciliatory nOle: women 

"ner:d to rcali/.e that it is nr:cessary to work cooperatively with men III larger field, 

planning togcther to aboli~h those if1C0l1s1~tr:ncics that mar our democratic 50Cl-
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l'iiCUI'e Jl!. l;rollp pOIT!',)i! ol'womcn ,Hlending lhe [()unding nW<'ling of til<' So(-i('IY "F\X'"men 

Englllc'\:[, ,11 C;'CLIl Enf;Hl"nLIlg Camp o(C()OP"!' Unions, :--lew ,lerscy, M,l\' 27, 19j0 . . 1S.! re'­

SpOil'" 10 11K g""U nlll<'ll( '-' h.Kk-holllc ,-"ml"'Lg'" imt att'" the ,,,,,'. (:()Ul'll'-'Y of;\rchil'l" ,,(I.k 

bor .mel L-,b,1I1 AthilS, \X',lync '>(.1\('l 'n;n;,,;,:', Dctro;t, ML 

For the young organll.ation, its strategy remained a balancing act buweel1 the 

illlpatic'llee of the youllger women sludenrs of i\ liller's generation whose .:xpecta­

tioll~ had been r;llsed by (he gov~rllm(;nt proPJganda ofRosie-thc-RivC[er and rhe 

cautious but com(;[vJtiv(; ,trat<:gy of a previous gel1<;r,Hioll of &wghr(;ro ;lJld of­

wiv(;s \wdd(;d to the patriarchal c.:ulture of Elmil)' film". -I'h~ SWE rri(;d to inspire 

youngn womtn to go into enginecnng a, a prollli~ing c.:aren palh by uSlIlg indi­

vIdual womcn 's carens as rok models. Through the establi~hmtnt of award mtd­

,lis and scholarship programs, biographIcal narrativts, and pinun:s, the 

organi/.<ltioll ,tres'ied lone individu:11 effons radlcr rhan tht n.:w corporatc male 

ideal of tl'.un playn, propagaKd by corporations lih Dupont ;lIld (;l;nnal Mo­

tors. It ,ponsortd merit and self-reliance rather than a wlkctivt movemtl1t bat­

tling lIlequality for whICh Blatch campaigned. 

Thc S\VE ntvcr resolved these conf-licring goals. It ~ought to .lttract more 

young womcn into enginecrlIlg schools ytt necessarily had to deal wah th" 

IOllg-enrrellched parriarchy of hmily firms, the tactics of thl' profts~iol1al ot-gall i-



l'i~urc )'). l'an of Ih" ~,'lllp'lIgn to ''l'uuil WOlilell tor l'''gin<:cring posiri"", for rh" l.' S_ lIlili­

[,\lY ,j,' 11K C"ld \\:-'.11 hl\m up in [')\). (;,·nd,'1 Ictni"m art prc-'l"f\'cd rarhcr than ~\llwcnnl by 

rill' phowgl"lj'hn\ fr()g-tr~d framc .It1'c"ing lll.ls(ulilll' fe,Hurts o( [he woman 1[\ charge and [he 

'"uhorciiIlO![c" J"",ili"n o( h~r reclining lollcdgllc, l'el"mi,\,ion "I' Schlesinger l.ibr.,rv, Raddilil­

Cullege, Cunhl'idgc, :\1A 

zatioll\, tht di,niminarory employmtnt pracri'--ts of corpoLltiom and the fednal 

government. To tht eXlent that ir optnly banlcd prcjudict and ~txism III cnglllcn­

i Ilg school., and pracllcc, however, i [ ri"ked fi'ig)llelling oil' prmpcctive recrui[s. ,., If 

tht S\X/F had bten est;lblished in 1949 in the p0S[\var pcriod of"adjmtIllCllt" whcn 

govnnlllcilt dnd corporatioll,'> devised policies lO push wot1len hack into tht:ir 

hOllle~, the organi/,uioll would ride a Ilt:W wave of ;lJnhig\!o\!'i gOye:rIlDlem eIl­

couragell1e:llt during the Cold War,[Figure: 391 Like tlw forrn,"" SO\'ir:t Union, the: 

former Ccrm,ITl Democratic Republic and otJ-H.'r Eastern Europt'an coumrie,<" tht' 

American milit<ll"y collaboJ"atr:d with CorpOI'a[Jol1S in <lnivdy recruiting WOll1r:n as 

[cchn ical pcrsonnel and lIlitiatcd its "\\ioman Powcr" campaigns after the Sputnik 

panic in the \'I(/c<,[ in 1957. Despite its <,vocalive title Wmnm! POIVl'!', ,\ [953 rapp0J"[ 



I iglll\: -+0. (;c'lltl',ll Fleuri"',, ,1dl'l'nj"ing promo I itlg dw Ull1lP,lI1)' through four of it, \\"OnKn 

,,<1gHlt:CfLllg employe,'., again,!.! maic"cod"d app.lI,uus. The image COlllHtred lhe ,,-orking-d.!$,' 

"U,lg~ oC R,,-,i~ ill(: ]<.ivelcr of lil" gm'crIlmLnI w,\]- propaganda ump,ugm to JlOW women could 

he' engine"I,' wi[hn\ll 10,inS rh"il fcminillLt!" du,-ing til" (:nld \'\'.1[_ R"prod", cd li-()1lL (:incinani 

\lcw, ]959. 

lssued by Ihe :-: ati()lull\ 1;lnpow!:r (:()uncil at (:olumhia L lllvcrsiry had littlc [() do 

with felllini~t cdb for equal right,·,: II . .,hied away from cOlllroVL'rswl is.,uc~ like 

equal pal' for cqual work ,111d job dl.'crilllin;ltion, EOI' which ;'\Ior;l BLuch had cam­

p;ugncd throughout her life. I t neither up,et gender 11 inarch ie, nor helped f()stcr a 

-"qnrate women's ('ulmrc. Instead, 1t did provide a certain l~gitil1lac;: to ,1 c()n~~r­

valivc part of the wOlllcn's mO\'CmClll strcs~ing that womcn, if they worked hard, 

could labor [or tht necds arising out of national sho['[ages. "- Thc ncw SOCIc[)" suc­

cc~sf\llly gathered rhe critical mass Ih:(cssary [or such a separate organi/.alJon de­

spite its high profc"ional ideal, bceHlse of the cold-war industry's dcmand [i)r 

HxhniGiI personnel that had been lacking threc dccades carlier in 1919. Thc [[uth 

W,b th;n women L'ngi!1(:er,,' indIvidual oppOrtunilies wen: part o(Amcl-io's mili­

tary-illdmtrial complex and highly depended Oll it. At ume~, it~ d()()r~ might bc 

open to women, but it almost always reprodu(cd old p<uriarchal pattnns in a new 

corporare cOlltcxt.[figurc 40J 



"WOMAN POWER" AND DAUGHTERS OF MARTHA: FAILED 

ALLEGORIES 

The government \ campaign of lJ?(Jrllllii {'u/lier was a borrowed identity. So was 

Lillian Cilbrnh'~ appropriation of Rudyard Kipling's 1907 poem "'] he Son, of 

Martha.""" At the 19(,1 openIllg of the SWE's headqwlnus in the United Engi­

m:cring Building, Cilbrcrh tailored rhe poem to the Ile("d, of \,'OInen engineers by 

entitling her spc(ch "Th( Daught(rs of Martha.'" The modernisr United Engi­

neering Building towered high III :-\ew York and expressed the coming or age of 

the engineeri ng professions, but the new headquarters (;ilbrClh was about to open 

were tiny and ,ymbolic for women's place in the profe~sion, Her reworking of 

Kipling's alkgory showed the narrow place of women within the male world, 

Gilbreth ,ought to empower women in the [Cchnical professions by invoking the 

~pecter of service, sacrifice, and self":.reliance. It was an unill(enrional but correct 

asscssmCIll of the double hardship or wOlllen who labored on the lower rungs of 

the profe,~ion as r<mk-and-filc engineers and corporne workers. She dws vali­

dated a model thal doubled the burden of women who aspired to be engineers: 

women engllleers were expected lO make sacrifice~ by vi ["[Ut· of both their gender 

,llld lheir profes.'.ioll. '. By l he 19(,OS, C;ilhreth \ pr()tc~~ional Mrategy of" ,implc ~er­

vice ,imply given," as <;h(.: cited Kipling, or a~ she had advl\ed earlier, "hdping oth­

ers expre<;s themsdw, las J the truCM ,df expre,sion," was OUl of dare for women.'" 

ller T9()I Celli for the indmion of women in the profession was based on her own 

long eareCl', Oil the lrying experrences or many orher women ellgineers, but princi­

pally 011 a eonservalive ,trateg:-' of ,'iroici,m and ovcrqualiflcation fin women pro­

ft;:s"ionai., ]n general. De'pite her attempt to reddlne the place or women in 
engineering, the cdebration of ,ervice, sacrifice, and sdf":.reliance also reinforced 

~ome very tradi[1onal nO[1ons about women's proper pbee 111 engin(C(ring. Her 

employment of Kipling's poem threatened to become a hlilcd allegory. \X/hen 

male engineer, used the poem, it could be mobilized to appropri:He working-class 

badges of manlines~ or to symbolize them as underdog.'., but when women mob1" 

lized the poem ror their eau<;e lhe figure ()f Marth;] turned into all image of \ubor­

dinatio!l, ~lOlci\m, and lack of advancement. ;V!en pnhap, could pass '<down," but 

women could rarely jl<IS, "up" the cultural hierarchies as women found here and 

cl,ewhere. 

\X/omen engineer, in the military-industnal complex or rn the patrrarehal clll­

ture of Em1ily flrm~ had no appealing role models excepl lhe vcry amiliguo\('i im­

age that Lillian Cilbreth supplied. OU1side the miliLlrr·indmtrial complex <md 

the patriarchal (llnily finns, women were building their own suuetun:s: the 

women of the Progre"ive era who partiCIpated in the women's rcform movemCIl[ 

helped ,hape an alternative women's techlllcal culture lhar wa.'. IlUl·tured by 



WrJIIlnl Nl'lI'l'Il/Jing /iorrl/lU"t/ lrionili".' ,', 

WOIlle:Il'S traditiom.'''' Throughout the country from Boston w .'i,ln Franci~c(), 

\""'omc'l1 re:formers helped buiid the public infrastructures in dle civic improw­

ments movement as pnvate uti/.ens rather than as corporate: (olllpioye:es. Highly 

organized in private philantrophic organmniollS [ike the Cennal Federalion or 

\~;:tolllcn\ Clllb~, these WOIlle:1l reformer~ effectively became "municipal" hOLlse­

ke:eper~ ofthe world. They conduC[ed surveys, drew up plans (ill" urban III fr;IStruC­

nues, pushed ri)r beeter hOlhing, and helped !-1!l,II1Ce: public' EKilitie:s [roil) 

streetlights to _,ewer systcrm. Thc}' forged coalitions with loul poiitieiam, archi" 

tcns, civic leaders, and prulcs~i()llal womcll like \;lIen Swallow Richard~, Alice 

Hamilwn, and Ruth C;nsoll ill pub he health, science, and social re,earch. As hi~­

TOnan ;lild suffragvit Mary Beard demonstrated in 191) III U!'Of:1lilll~' 1.K/ork in /ht 

Il1llil!cipalitl("J, these women of rhe Pr()gres~lve civic 1l1OVemcnt beume i II filet ur­

ban planners of the modern age. This nch fende ilniLlge: of budding W;!.I not 

avaiJable: to women engineCfs working in f:lIllily flrlll~ or military ,wd corporate 

industnc~. In fact, the women of these separale t(Ochllical ctllture~ never met (JI" 

built bridges between lhem. More importantly, pe:rhap~, the: kind of di~tincr fe:­

male building lradition Ikard traced fell out~ide the modem but recent ckfillltio[]s 

of engilleering and technology. 



EPILOGUE 

Gender, Technology, and Man the Maker 

T
he: intelleuual (omlruU, and 111,llc:ri,d p,-auiu:, oflcchnology di,cm,ed III 

thIs book came: to produce the world of indmtrial capirah,m. Mo(krn 

meanIngs of t<:chn()l()g~: aro,t fi-otll th.: lO)]Vcrgr:ncc of discourse, around 

a numbn of ninctccmh-cr:ntUfY term, related to the rj,c of illdmtrial capital i'111, 
most ImpolTandy the rhetorical positions about lISefid fir!;, 1!11'l'IIflllellCSS, and the 

!t/dclliilC. Each of rhc<;c [crlllS was the focLls of suuggks 1ll which middk-dass pro­

fes,ional moon - aillong rlKm engineer, - 'Liked their claims on key :lSP<:((S of iIl­

dustl'lai capirah,m, to the cxdmion of women, Afncan-Amc!-ica!];, and workers. 

In lhe U.S., these discour,cs merged in the 19305, first through the: WOI-k of 

TIH)[\lcin Vehlell, who [limed [echnolog~' into an all-embracing concept linking 

il to enginCt:Pi rather than workers, and through the debate, over technocracy. By 
the !at!: 19W~, tcchnology had hecon\l' firmly linked III [he male, middle-class 

world of e,labli"hment enginening. Signallillg the .'>lIcce" or that century-long 

ascendancy, 111 1978 i:'lIqc/0plIC'c/ia BriltlllrtlCII deslgnated l'ngllleer, ,1\ the' true 

bcarcr~ of that knowlt:dgc in its first cntry on technology. Dictionaries and ency­

clopedias have alw:lY, been mort: than rkscriptive lext.,> prescribing and shaplllg 

new calegrnie\ of thought and recapruring old onc,. ()~:n,Ll ing i [1 :1 largn political 

unin:rse, they canonize the dominant discourse through their choiu:, of wh,lt 10 

lllclude or exclude from their pagn. The J 978 edition of the FlIf)'c/ojJacdia 8riftlil­

lIim included an entry on 'Technology" for the fir\( time, stating that" Ib 1:' VI rrlle 

of his nature as a toolmah:r, man is thnefore a technologist from the bcgllliling, 

;lnd the his[()rr of technology encompasses the whole evolution of man.'" The 151'/­

falllilm calloni!.ed til!: term a, lale ;IS r97H because j[ IS onll' III the r.ventieth cen­

tury that we encountn the id'\l of n:chllology ill il'i prc~ent popular /()["m: as all 

autonomou\ !-:lctor, an artifact, a Elct, but aL"o a, :lll (;s'i(;ntially prisrine and neutral 

form or reality that requirrc; little explanation. Ellgil1en~ wer,' drcsigllated a~ rhe 

soie bearers of rllL'> form of knowlcdge. li:rililO/oJ{J' a~ lharred by the Encyclop!Odia 

functioned as:l kind o(narrative strategy that includes both imcllectual constructs 

and material practice~. 

Histonan, author, ,md Mlffragist Mary R. Ikard (rH76-t95Hj (.onfrontn! Bril:lll­

nica\ assumptiom and challenged its male genealogy. Tl1(.' FnlJ'r/ojJaedia Briltll'-



lIira, which despitt its namt had COITI(; undn Amcric,1ll inrellcClu;d and financial 

control in tht early twtntinh century, ciaimtd inclusiveness and objectivity. The 

manrlt of cultural authority a"urlled by tht encyclopedia did !lot go llnchal­

Icnged. hom the veIY start. Britaililica's slogan, "All lift in OIlC ,n of books - the 

richne~, of the human mind. the aChlel'emeIllS of all civiliza[Jons, thc probltm~ 

and hopcs of thc future", made it vulnnable to accmatio!ls of exclusion and dis­

tomon. Understanding the Imponance of rht Brifallllluh growing cultural au­

thority in the fir,t part of the tweIllicrh lX[J[UIT. Beard t!"ltd to (rejilHcrt women 

and thcir cOlltributions into the canon. Aft(;r her activism III unions and thc suf· 

fragc movtment. she turned to ,\ lifc of writing and Icctllring. hom her early book 

WOlllrtll~' \.¥'ork ill Jtll1l1icipfllilies (191 S) to her most famom book \.'(/Orililrt (/5 (/ Fora 

in Hi,·tO):V (1~J46), Beard's malll goal III lift wa, to sn the hi,torical record str'light 

by arglIing thar women were a powerful f()!"Ct, in the creation of CIvilization and 

culture and [hat a history without rhem would be incomplNe. Among her many 

activitits as a fCminrsr hI~tonan, Ikard first campaigned for a 'X/orld Center for 

WOlllen's ArchIves. When rht initiative flilcd, sht and '\hrjorie \Vhite opted for 

an ellcyclopedi:l ofwolllen in the 1940\, and began to COJl[CS( Pdst encyclopedia,' 

clai Ill' ()f all-inclusivclles.,. In re'pOIlSC ro her altack, thc Bri/tlNllim' s tdltor Walter 

A. Ymt invJttd her to make ,ugge'tion~. Ikard and 'tveral women re~carcher<; re­

sponded \0 his oYertllI"e by ofFermg somc cOITectiom and by attcillpting to rtcrii)' 

the Hritanllict's O\eral! malc taxonomy and bIas. Beard pointtd not only to the 

many women who should havt been induded, but dt:scribed a paltt:rn of" sexual 

differl'ntiarion over time and ~llggested how old )]l,ltniab ,hould he reilllcrpreted 

allew. She also showtd the mechanl~ms that reduced and cxcludcd women'., roles 

III modern CIvilizatIOns. 

The work of Cage. Morgan and Mason mrlllel1ccd Mary Beard when she ,li"­

gun! that the elltry on labur, l'rimiti[,(,v,<ls among the weakest of rhc articles. It Ig­

nored tht ",tor]' of woman's origin;ll (['c,ltivt:ne~s as invt:llwr of the industries, 

art~, and as tht first farmer h], rt,ISOll of her concern with ,oil - not her .,Iaver;,'.·' 

Along the samt lines, sht cnticized the (,"ntry on V7e11jJof/S, jlJ"lrilitiVl', s\lgge~tiI1g 

that it ought to be called SO(f(i/ flllp/emmts instead. "Thty [the weaponsj an: I'C­

vIewed as features of the male's fighting function or inclination. But primitive 

weapons f()r sucial cOllstructioIl arc lIot even himed ,\[. Surely they wne ~'ven mort 

important. " Echoing ( ;age <tlld :vta~on. Beard suggested "introducing an article on 

constructivc implements (not calling them weapon~), ht:gllliling with ,1 ,cnion Oil 

l'rimilill('sand frankly acknowledging [he leadership [of women) in thi., connec­

tion as IIlVCIltors of cooking (with Implcmtnts), spinning, weavrng, etc.'" De'pire 

the invitation of the BritflrllliCti. Beard and her (o-workers' two year, of hard wOll 

(;lnlC to nothing. I nsread of" revislllg the wry building blocks of the BriranNICil, its 

ediLor chme to include sollie biographical sketches of nowblc WOIl1eLl, It did little 



/vlakhlg j nhno{ogJ' MfI,ndillf 

to challenge the encyclopedia\ parameter~ and only reinforcnl women's margll1-
ality.' As nri/aill/iea's most recent emry on H:clmology illustrates, Beard's cntique 

remams a~ valid today as it was fifty years ago. 

The story of the entry Oil technology in the fifteenth edition of the Fncydoprlc­
dia Britrmlllw in p)jB epiwmizes the paradigmatic shift 1Il the understanding of 

technology over the laSt twO hundred year~, It is embkmatic for the formation of 

the new terll1lnology that we have come to accept it as a natural mak domain dc~'­

ing any explanation. The Britmmica cOlllained no entry f~)t· technology bd()I"e the 

suppl<'me;l1tal 14th edition in 1968, yet by the completely revised 15th edItion in 

1978, technolog;. h,ld been devate;d to a central po~i\lon. The Britmlllim was not 

alolle in the LItI: adllli~~ion oftechnology to it~ page~: other cncydopedias likewise 

neglected inclusion (lfthe categor~' well into the 1960s. AlongsIde such other cate­
gOrJe~ Illcluding \lattn alld Fnergy, the Earth, I.lfe on Earth, Human Life, Hu­

man Socinr, Art, Religion, the History of Mankind, and the Branches of 
Kllowledge, {tchn%g)' now assumed center stage a'i one of the ten org,lllizing prin­

l;ip1c~ of knowledge.' Significantly, Rrit({ilili({{\ new entry repbced the one on 

techl1ic~1 ~(..hook whme engIneering edllCltOr~ had fir~l introduced the; word to 

th(,' Engli,h language to >rake out a new art:a of expnti~e;: it \\'a, ;d)~orbe;d within 

the narr,ltiw of technology. 

By 19"70, the tICI'm had migrated out from the walls of engineering ,choois to en­

ter the world at large to appropriate a kind of objecti\·ity. Bm it~ claim went fur­

ther. I r it" new lemma liyj,i/%gyenclpsulated the old one on Fn,~iil(erillg Schools, 

the dailll W,I-'> even much lllore dramatic for il abo bid for the emire cxpanse of the 

human universe.;\, TcchnologJ'wa~ promotni from ,ub-entry to main emf)', ~o its 

amhors, Eugene Ferguson (1917) aud J\"lelvin Kraillberg (1916-1996), were pro­

moted to the highcr eehelollS of thc cdilOl"lal board. ferguson Iud tramed as an cn­
ginee;[ :lnd had worked for the chemical corpOr,\liOIl [)uPOIl( in \X/ilmington, 

Delaware, from 19.,!H ulltil 1942, bd(Jre te,lChing the history of technology; f(Jr 

KI'allfberg, hi,,> colltat..1.'> with the milit;try during the second World \Xi;lr :lnd tht' 

Stl'veU5 imlitute ofTedlllology pnncd to be ,eminal in shaping his Llildust,llld­

Ing of technoiog;:. Aft~"r rcceiving a PhD in r:reneh history from Harvard III 1942, 

Kr:lIl/.berg enlisted In the military, where he traliled III eleetrrcal engineering at 

Cnhoitc LniVt;r~ily, Johns Hopkins, ,md Phtlco Radio l.aboratones. \Vhik teach­

Ing at the Sten:J1I 11l\!ltute of Technology in 1')46 and 1947, he \(Jllgh [ to bring hls­

(Ory dmn to the experiences of his engineering srudeIHs. Both I-erguson and 

Kr,ullbng were Illovel'~ ,mel ~h;lpers of America's first proi"ession:d organizarion, 

The Society of the; Hi,lOry of Technology, and it~ horne journal I"cdJi1%fi)' {lnd 

CII/um!, in the late Fiftircs.' 

\Vhik Kl'anzberg and Ferguson were .\till debating the COlKept, approach, and 
matel"lal for the entry with each other, a chid' rcditor of the Dicyc/opill .. rtitl Britan-



Gmdl'r, TCc/1II0/0K),' l/1/d Man the l'vfakfl" 

lIica informed the wntn~, "lwie have finally corne to believe thaI we cannot, af[er 

all, push technology under the big 'arts' rent, no matter how broadly 'am' is de­

fined. You have, therefore, been elevated from DiviSIOn to Partst~ltu:,."- \X'ith these 

words, the editor congramlated h,rgllson and Kranzberg on their new job de~crip­

tion. He promoted them from the ~ubordinate position or a sub-elllry, or Dirlisiol! 

of the Encyclopaedia, to one of the ten ~hce" or Parts, of what the chief editors 
called "The Circle of Learning." In proposing the image of the ("ircle, the edltor~ 

sought w avoid any Implications about a hierarchical order or unilinear and evolu­

tionary development of knowledge.' That, at least, signalled the intention, but a~ 

cla~~ifiers and encyclopedias arc wont to do, the editors cre,lted hierarchies of 

knowledge, produci ng a narra! ive of their OWIl. The audlOrs charted a new cour~e 

for technology: the entr;, tir~t de~CI"ibed prehi,wric times ;Kcording to archaeolog­

ical cla~~itications, which measured p!:riods in terms of the maleriaL, ;ll1d rhe lools 

found ill excavations including ~tone, tire, how and arrow, potter\ wheel, and 

building ~tructure~. Throughout the e:ntry, the wriler~ emphasi/.e:d the bendicial 

rdationship between ,cience and technology, which they beli<:ved 10 be part of the 

development of technology.·' De~pite the comiderable attellllOll devoted 10 pre:ili,­

[Onc times, the Ivliddle Ages, and to a period called "The Emergence of Western 

T ecil nology (1500-17)"0)," rhe I ndusrrial RevolutIon assumed center stage. In theIr 

discusslOll of technologIcal devdopmenl~ lJl agriculture:, the authors empha'ii7ed 

rhe British enclosure movement as a prelude to the Indmtrial Re:voluriol1 and ne­

glected rhe group'i dislocated by these movements. The types of tools and devices 

di-"((ls<;ed also reflected this bias. About a tjuaner [() a third of the entry dealt with 

tool~ th,n skilled and unskilled work<:rs designed, produced, or handled. By con­

trast, thc majority of the machines and d<:vices listed belonged to engineering.' In 

general, the: entry omitted ,til group~ opposed to and displaced by ~uch develop­

ments as well as the road~-not-taken III the development of techllologie~. Few if 
any of the tedmologles discussed had any association with women's work. More­

over, the writers often rellloved socIal actors from the story, describing Illstcad rhe 

nlanLlr~lcturJng processes lllvolved. In a shorr concluding section, they ~ought to 

correct and Justil-): somc of their chOIces, for example, by devoting speCial attcntion 

10 the sCIence and lechnology rclationship, the llllellecrual proteSls against tech­

nology, ils ccological COStS and de~trl1ctiw side eFfect,~, and its potenrial I(lr "un­

derdeveloped regl(JI1s." The: wl·itcrs dd"ended the inherent itln·itability of 

technology, tor example, by asserting that Candhl might h,l\'~' hoped for a return 

to the pre-Illdustrial economy symboli/.ed by the SplllIllllg wheel, bUI thal this idea 

wa~ h;mlly ~hared by hi~ countrymcn who embraced modem [Cchllology. 

Kran/.be:rg ,md j:ergusun ,dso wrestled with Ihe: Ile:W importance accordnl to 

machi IK~ that had been ~o popular with vi~\lal arti~l', public intelle:ctu,tls, and en­

gineering and ~(jence spokesmen like Duchamp, Veblen, and Mumford. They 



recognilC:d that the tradi[1onal artiE1CtLl<l1 approach to what they rct'erred to the 

"taxonomy of machines" hampered rather than helped their project. As Ferguson 

c>.plaillcd, "[bkcamc I have: hecn Ctmiliar with l.Oarlier attempts to classify and 

anatomile Ill;lChi IH:~, I have been qUite skeptilal ()( fi ndillg "ny pan iOlla!" ~l'mihle 

approach ,ince 'nuchines' can only be anatomized ... if they an: fc\,nicted to an as­

~embLtge oflinkages." He espeCIally questioned the methodology of the Cerman 

academic engmcCI' and wriler Franz Reukaux (JX2~)-I905), whose hierarchical cla.,­

~iflcalion sy~telll ;lllemprcd to group machine, by their intl.Ornal structure wllhout 

looking at the 1.011yiron Illent in wh ich they had b(:cn produced and med," Fergmon 

obJcnd III p,lrticular to thc cmpi1.Lli, on formal ,md ac,(demic knowledge of 

Amencan mechanical engineering education oyer that of tacit knowkdge, hut at 

thi, time he did not folio\\' up on thiS in~tght III the entry'-' Mon: impoJ·tantly, the 

authors sought to distance themselyes from the idea that technology could be car­

ncd on autonomously Without human agency. In the final analysis, the writers a,­

serted that m:1I1 relll;lllled the ma'itcr and rhe ccnter. 

The authors did not question the new c:entrality of (,'Ilgillcers, ~tre"iilg that 

"better educated scientists, enginens are needed both to operate and to criticile 

the incrcaslllgly complex technological apparatus." As a matter of fact, the)" did 

much [0 slllglc our and brlllg englllccLI, scientists, and inventors to the fore, not 

shying away from somewhat novcl and l'ven anachrOnistic classifications to attalll 

lhat goal. They charted a new hisroriography in lheir choice of privileging me­

clu]1i{':al ,md ciyil engineering ,md deparling from eadier genealogies. In ail eH(Jr! 

to place the history of technology on an engilleering ba,e, they claimed that tbe 

corton and textile industry's "imponancc III the htstory of technology should not 

be eX;lggerarcd," de\pite their acknowledgment rhal it "probably more rh,lIl ally 

othn, gave its character to the Hntish Industrial Revolutiol1." '0/h",her lIltl.Olltion­

ally or nOl, the ~hift in hj~toriographic focm frotll the textile and COtto I] industrie, 

to engineering meallt lhat hoth WOI1l(,'1] and worker, IOSI vi,ibility. Tile,e choices 

I-endered the tcchnological domaj 11 even Illore exduslveiy malc-coded than before, 

The J 97X HriflllllllCil\ cnlry for technology i, em blcmaric in many ways. J ts late 

appearance II1dicate<; that as an intcllectual construct and material practice thc 

concept bdonged ltJ the po~t-\'{forld \'far cultural pr;lClice. Despite its late entry 

wilhin the cncyclopedic production. whcn If finally appe;lred i[ was as swifr as it 

was profound. The editorial board's dl.OcislOn to "Ie\·att' technology from irs ,CUllS 

;l~ a ,ub-entr;,' to one of the tell wedge\ in the circle o( human knowledge reveals in 

a ~ingle incident the enormous importance that the tum and COIlCept acquII"ed 

within just a few decades. \Vhilc the idea took two centmie, to ripcn, the promi­

ncnce of technology as a keyword was sudden and far-rcachll1g. By J97S, technol­

ogy had hecollll' lhc mos! imponant diagJlos!ic tool lO mcasure human wonh. 

Most remarkable to hi~torian~ of technology, lht: H;-i/(JImiu{\ wheel o( human 



kn(lwledg~ exduded SCl('IKe, Su(;'ntillc knowledge and res~,<uch \till found it" way 

IIno man}' entri(;'\, but \u('nce W;t<, neither a cOllstiment clement nor;1ll organizing 

principl~ of the 8ri!rlililic(/. Technology now perf<Hllled tilL'; role. This was per­

haps no[ such a radiClI departure as it flrsl se~IlH:d. As \POh:SlllCll fl.lr technology, 

engi necring adv()catc~ from Thur~tol1 to Karl Compton, Robert M ill ibn, and Ar­

thur LltIle Iud extricated thc profession from its labor associations and .,hop-!-1oor 

knowledge by appropriating the idiom and authority of "Clence. This new dis­

cour"e was subsumed lllto the di"cours~' of technology. By (HCnSIOn, the firitilll­

IIICIl cntry may be seen as a triumphant manife<;[o of leehnologists' llldepcndenec 

from the allempts o{"pure science advocalcs [ll relcga[e the useful ans [0 all inferior 

pLKC. I {"Seiencc - in the ,'>ense 01';1 eapilal i'led, lorporatc, cOlllnlOdi fled, theanic,d, 

and exhibiriol1l-It kind of It:ience a\ Americ.1I15 cxperiellced it ,It \Vorld\ Fairs - de­

veloped a langu,lge through which technology came (() be underslood III the nllle­

leenth t:e[j(ur:-', the reverse held true j-(J[ the [wcntiClh CClHury." Science alld 

l~chll()logy h,ld long pL\yed music.d chairs 1Il lhelr que\l f(H cul[l[ral aUdlOri[y, btll 

when technology \uddenl}' rushcd on [he }\mencan ~cene as a keyword during the 

r940~, it wa~ j-:u reaching and enduring. 

The Bl'iltinnim's cIHry on lechnology repre~cnls ,n ollce :1 de,'>cription or the 

[echn(II()gicalckl'Cioplllell t, a [-ecapirubtioll of til(' ~choLlr,hip, ,md ,Ill l'iahor,ltion 

of all emerging popular ulldnst,mding of the concept. Kmlliherg and I'ergllsoll 

[-cf-<Hllllllated and formalized a disco!!!";e classified ,IS lechnolog)' lh:\! by I,:y;·g Clll­

braced [hL' ullirL' ~pan orIll!lll;lll c\'olutioll. \X'hile I.!;WIS Morgan k1d argued that 

inwiltioil', pu,hcd f(Hlh hum,11l evolution 111 the nJllete..:llth century, technol()g~: 

IlO\\' reprc~enred thc v..:r)' "ulv,tance of hUIlMll l'Yolution. In addition, the ell[r~: 

had ,] progranllll,ll [t: i Iltent, became the writn, wanled [0 engi n~'cr a new program 

for ,Ill emerging di\Clpl inc, the hi\lory of technology: they f1la(ed cnginecl"lng al irs 

center." ThiS was no cOlJlcidencc Ferguson, like Illany o[ her pilJll!;eri ng hJ~torj.lll_' 

of technology, was a hpsed cngineer in ~e:lI'ch of"LllUS f(n hi_,> prore-"lO[] by pm­

viding II wl[h firm anlccedellt~ in hi<;wr;- whik Krailiberg W,I~ Oil": of those hiqo­

rwns who worked al engineering programs ,111d look",! ror !love] 'lpproaches [0 

teachlllg [he pas 1 III \V,1\'<; that would lllter!;.lt undergradu,ne\. 

Ferguson ;md Krallzherg .... , 8ritt/wlli'rI project illmtratcs a bUlbblc allcIllpt [0 

avoid lhc pitfall., of a Il1<Khi ne-hound under,tanding of technology eh:\[ had cap­

turn! the literary, vl-"ual, ,mel flUblll: imaginatiolJ bd(lI'e lhe \~'eond \Vorld \X':u. It 

,,1,0 oj-leI> a LISClIla[ing lIlSIg,IH in to why l h,H att~'lllpl f;\iled. ,llld dlC [-cason'> \vlly it 

has been <;0 hard [0 sec .,oei;ll ,lcwrs, illcludillgwolll<:n, in tlK post-\Xiodd \X/ar in­

_,eriptioll.'; o( tech Ilology. I )espite their M umf<mlian )(kalism - which prrvikdged 

culture ;\nd prcople in de,uiblllg technological development - [hey buill UpOIl a 

t raditioll which saw mt'ch,m [cal, civiJ, and minlIlg engineerrng a<; [he pIVot of [ech­

nological changrc, (() the exclusion of nl(H~' ,\IllhropologiClI and ,ociologicll COIl-
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hSLL\u _II I-()I'd 1,.,ckaS" cIlSinn:r, li,qcllint: L1l \H"f'pn! ,UIe'llIL()n 10 :"L,dd'nL I'aja, nl'iaimnt: 

UIJllI'"lcT ,,,llLllOm I() dn'gn ],robkm,_ I'hm"g,aph learnrcd 111.111 ""Lde un(kr Ih~ head!,nc: 

"\\'"m<:l1 Englll~l''': Cure I,,, Y()ur Fngi11c(·r Sh()rt"gci" "I'",duu LnginLtTing" (Af'rill;J(i,~)_ 

COlli ["':' ufL'ni\'cl'"i[:' (,(Ddli: l,,[,r,IIY, Dclfr. TIll' ;'\\·rhnl.lIlds. 

cepLS of technology thaL had all()\\'(,:d sLlch carlit:r rhinkers as Morg;\n, Cage, 

l\b~OIL Smith, and !':lI'belllO pe:ru.:ive wOIllt:n ill lhe It:<:hnologiul proj(:u. The 

Ii-duw/o?,)' t:Illry t:nlph:l~izt:d capil,II-llllen,'ln: indllSlrl(.'~ ;l1lJ engineerillg, relegal" 

illg the lextile illd\l~tr}', where WOlllel) and (..hildrcll worked in largc IlUI11hn<" to a 

minor plane, omitring household techn()logic., altogethn, ,md privilcgillg the: 

\Xi t:st, tht: L .S., alld lht: l wcnricth c.:enrury. And as rht: ,nnhors posirioncd lllech,ul­

lCal and (ivii cngillt:cring ,It tll(.' cmtn of rhcir ,lOry, thcy tr<Kcd the gt:neaiogy of 

[hcse fidd~ to ,lIlUClll times. Strictly sfxaking, the causality and tradition lllferrd 

prcscnbed mort: than described thesc links. They implied that the his[()ry of eng 1-

'H.Tring provltlt:d:1 road lllap (01' It:chnologiClI chang~'. -j hest nutioIls were both 

cxd\l~i()nary and limiting. 

Emblt:m:lli(.., 11<, lemma ~howcd how rht: (uncepi and definition of tn hnolugl' 

had undergone a drarnallc tran~f()rJll<ltion. After a century-long conte:st over the:ir 

meanings. patenls ,md nuchlllcry occupied center slage and stood at the h~'arl of 

sexual and raual diHI:rentialio!1 and chss dislinctions. Engineers were GIst as I[S 

sole bearers al the expense of w()rkCl"~, ACriClIl-i\Illl;I-iuIl'>. and wOI1l~'n. 
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j:iglll"t .p. l'how ill ,1ci\'CJ"ti"illg "r),1t ,lf1pt,lI illg in l'l'(Idul'( rilg/llrO"jll.~ ,-,'I"lt I il1g on \\'om",l ill 

"nginn:rinS ill Apnl ),;)(;3. I [\I'i'ihl" hu[ ril[,()lIgh hl'!' l'<:d-fl,\illr~d lip~ ;lnd lui I" thl' \\'0111,)11 cllgi­

neer" left OLLL,,,k tt,,, fr.,mc ,md Cl\l Hl ol'l'o_';W)[l to mak H:cilnLl,LI <:xpc:rmc '''l'rL"c'llll'l1 h) 

(llgill~C:' illg kllo\\'kdg" ,lIld tool, ('DllrIL"'! DJ Lim n~r~;l)' Df Delft Liht'al,). Delft. The :'>ieliler­

i;lIld,_ 
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'[,hc mk of the cmr}' had barely dried when a younger generation of women, in· 

spired by a new wave of kminism 111 the 1970S, qlle~tioned Fngllson and 

Kr,urf_herg', can:fully crafred genealogy of [he hi,tory of lechnology. Published III 

'979 and '9S0, \ wo colkuions cntitled Virgin tll/f} Ihl~ f)Y"tllriO Ihl!isitu/ and Ded 

/;\- !v!rUNI/i/ challenged the enginecring gene;;i~ of the field, arguing that it~ nde 

dOIl1lnatioll {.'xdudcd tho~c historical actor~ opl'rating (lllt~idc it~ ddinitioll~ 

where women mUSl remain bystanders of a male·created stage. They linked back 
[0 some of [he early cmiqLlcs and sll"llggles 111 the tradi[ioll from i\hlhdda (;age to 

Mar} Be,Ird: they 'illestioned [he bani,hmelltS (ICUII-,C(S t(l the ba~el\]ent~ o( the 

modern cLh."jl-icuion s:""telllS oC tcdlllology: chalkngnl the idca that WOIllC!l 

wh,·n thcy d(l appear Oil lhe ~ct'ne as "ngillccrs ,lad invelltor~ flll1ltionlikc riMerx 

rill/ChI/hi ,1." iF app("~lI-il1g to (':01TIC from !lowherc. lFigUfc 42J In thi,., male· 

COllStl unn! stage, wOlllen who enter thc l1lai<.··ddll1ed telhnicaI stage InU~1 ,1Iways 

look like amateurs, or ,1.1 Jan Zil1lmerman wl-~:l;: rc'nlarknl ill those year" technol· 
ogy 1<; wh,j( women don't do.'" [hgure 4I[ But as Cage, Smith, ·Lubell, and Beard 

had ~hoWTl beFore technology is a narrative produuioll oCOllr own times. 
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don: Pbillip,>, l7oS); C)'c/opfleriill (London: Longm.lll, j~19): Johll Pickering, A 
Vvcillm/rIIJ' VI' Co!/rcfioll o./,Wo,d, IIl1d Phra5e5 \':(Ihiff, Havl' Bcl'll SlIppmed /0 be l'emi1fl1' 
/(J fh" U/!ifal.'ltt/rff eli, (Bmton: (:ummiIlKI ,mel IlilliJrd, I~I(,); NO,lh \X'ehqer'_, Aml'r­

iellif lJilfiU>/(l}), afi/H' Lifgli5/r Langullge (Nc\\' York, COllver'>e. IHrH examined thl'Oligh 

19-'2); Cl'IIrur),s i)iaiollm)' t/lld C)'c/opllcrlia (1911); Tlit hlf)-doptlfdltl Hrttm/Uiul. rll'Sl 
throllgh founeenrh edition,; /\'('11' AIn(r;emll'ud J:',1I)doJhll'dill Rntr/!1l1i(f/ (IS;J6-I;J04); 

71,1' IVew bllyc!o/,tlcd;tI Br;rtllmim (Chicago: Encvciop,leJi'l Brirannic,l. J974-J9R5); 

,md 1!Je Oxfhrd J:'nglish f);a;onm), (Oxfmd: CLlrclldolll'l'CIS. 19.>3}. \)igllil;cantiy, Ray­

mond \Vdkun.1 III f<.iJ'worris. A ViI[{/lm/ar)' ofCrdllll'e tlnd SilflCI)' C:'Jnv York: OXlt)['<j 
Un!V(;r;il)" I']e.ls, 1976), did nut include redllloiogy as.1 keyword in ei(heJ' rhi.1 01' .ll.ncr 

edition of)lis book, 

2 HIlICC Sinclair, PI,iffldelphill', Phi/milpher l\Jahall;',. ;1 H;slo;), ilf If)e Franklill fmlllllil', 

IS14-IS6,) (B.llrimor~: The John., Hopkin., Univcp;i(y I'l'c.l\. J,)74): Dalliel T Rodgn_l, 

('ollfl'_,ud 1;'11111" KC)'lIIo)'r/.< ill Arnl'i'/Olll T'IILiI1(i SiilU fildrptild(!!(f (Nn" Yurk, Basic 

Bo(,k.\, 1')37). 17, (~hapl~], I. I;or till' di,clIs<;ioll on both sidc::, oCthe Atlantic, o~<: also 
hank L l\LlIlucL Thl' Pmphm ojPlli'/;' (Cambridge: Harvard U lliver,lit)' Press, 196::.), 

Chapter ,; 1'c\..;r Ca), The F.!llif,l,/tJIHICriI- All hl/fJjli'i·ltItioll {l.ondon: \Xiildwood 
Housc, J')73 [J966]}. L J7g"R3, and 11, zp<;; Franklin L Balllllcr. Madl'n! hu;-opcrm 
Tf,ollfJiI_ Gmtiilllll), {/lid (,lulfIgl' /Ii h/M,I, 16oo-J9fO (Ncw York: \1acmillan, 1977); 

Rolwl'l K. Mnwil. Scimcf, ii·dJf{%gy {/fit! Society iii SI'I)l'flttclllh-C'ilflll), blc~/ilil(/ 

(Nl'w York: I brpcr and Row, 1970), Ill-n. 

S~C Jcan[ll' Roydstoll '0 crinquc of tim limited undcr,>tanding ofwomm \ cconomic role 
III '''To FJrn her Daily Bread'· !-1ou,lcwork and Antcbellum \;;"orking-Cla,\~ Sub,i~" 

tmce," Rtld;m! Him)'.'), Rel/iew,5 (April J9H(,): 7-2\" and hcr Home t/ilrl U?ork: HIIl"e­
wad" I-\?agn am! Ihe Idcolo.'()' Dj'Lllbor ill llil' DII'{)' Replfbl;c (~cw York: Oxford 

Unil'Crsity Pre,ls, 1990) 

4 Edith Abbott, l1?olllCil ii} l!ldllSlIJ'.' A Sflft6';!1 Aillericdll l:cDiIl!III;C Hi,ilOn (New York: 
n, Appleton, 1910), Chapter 4~ PauLl Bakcr, .. rilc ])ome,lticalioll of Politic,: 'V(!OJ11en 

and A[llCnCan Political Souet)', 17HO-19Z0," Allll'i'imll H;stur;cIII RI'I)iell'39 UUIlC 1934): 

620-4:' and tbe }dmfl/ }-,-,III11'Il'orR I!jPIlb/;c lifi-: (,f!ltin, PiI/;firs md iiI/' SItIt/';1/ RlliIIl 

lVew VIIJ-li!. ISll!-lljlO (l'\cw York: Oxford Ul1lvl'J.\it~; I'[C,I'>, 1':.191), 24-55; Judith A. 

:v1cC:l\V, }dwi W'ol1dnjit! /v[acbilll': l'vla!Wi/;Zilf;an Iliid Silcia/ elltmgl'ill Berksh;rt Paper 

;\1t1R;Hg, lSOI-IS!l5 (l'Jinccton: Princeton L'niwr~il)' I'I'C"I, J9X7}: John Ka~.lorL (i'I'i­

/izlllg dl<' Afaclime: TeclliwloYJ,' and Repllblimll Va/1m ;11 AmlnCII (New York: 

Cro,>oman. 197(,), 27 (J, Framc,1 Comb, 1'1!l'1'i'I), alld I'oliuml Cillwre: IIJe Rhell!r;c ilf 
SOfia! W'clfill'l' NeilJl'!-/aild, (lild hmm', i<\'f'i-1S)4 (Llllhall1, :vi!): Rom.1ll Litdtfield, 

19,)5}. 14H. 
J),1\'id F. Nohi..;, A V?orld lX'irholil \\?omm: '/!Jc Chr;Jlltlll Claiml ('JI/luJ'( oj'\\?CSIt'i'iJ 

Sci,'!!Cf (New York: Alfrcd A. Knopl: 1')()2), Ch,llw'r 10_ 

(, 'j'..;n\on (:oxc. "An AddJ-";.\\ to an A\s.:mhly of [h.: J' ricnd, o( Am.:ricHl ~lanuf;ldurl'I'.I, 

(:onvtned ror tile' Purpo.lc of b«lhli~hillg a Socicty I'll' (he EnUluragcmenl o( :vialll!" 
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[lCtureL'> and the Useful Ans, Read in the UIllvcr~itr of PeIlmylvanl,I, OIl 'I hur~dav the 

9Ih of Au gmt 178;," (Philadelphia, 1787) III J hI' Philosophy oj Manujtimlrm: bn-{y [)c­
IJlltl'f O/l/', hlrluw'itdizmion ill the (.il/iral States, cd~. l\1ichad Brl'''',\Wr Fobom and Sw­

ven D. Lubal, f)o(l/lIIcrm in Amaialll Illdust,-iaf Hi,tlll)' I (Cambridge, ,\1/\: ,\11'1" 
Pre,s, 1982), 42; ~cc al~o Bcnjamin Ru<;h, "/\ Speech Delivered in Carpenter\" Hall. 
l\tuch I (,th, Before rhe Sub,l([ibcr<; Towards a Fund for Lltabli\hing !vIanu[Ktorie\ of 

'V/ookn, (:OtlO11, and I,inncn, in lhe (:iry o(PhiLl,iclphi,l. l'ubli\hed ar lhe Rcque\I of 

the Cumpany," 'j hi' PCilll,:Vit1tlllitl fiY1l1rI1!. Pml (April II , 177\,), Ill. and (April 11, 17;75), 

1.)7-8: Akx,lIldn I-Iamil[on, RepoJ't oflhe SaJ'ftm), ntlhe '!i-CilSIiI)' ofr;'c (/!IIICt! Sldtes, Oil 

thl' Slth}tcl o/A1fIJlUjtU'IIIi"l'-'_ I'rl'smtcd In the Howc of RepJ'fSfilldliIJcs, f)cccllliJa ), (791 

(Philadelphia, 1791)-
7 Sinclair. Philadrlpiml:' PiJl/mo/,hl'i" i\1('(htl!llclC, "ina E. Lerman, 'The Ule, of U"eflll 

Kilowledge SUCTlce, 'In'hnology. and Social Boundaries in an Industrializing CilY," 

0.</1'/.", ,V"'cirt! Imll' \J(lOiJIi'll, G('IIricr, (/ild Ih( S(1('!1ei' Qlli',(tirl!l, cd_I. Sally Kolh<;redr and 

J-:Ikn I.ongino (1997), Ronald KI,rl.:, "COnS[flling "hchnologv' a~ 'Applicd S(icnce', 

Puhlic RhclOric "fScieIHi,\['i and Enginecr, in rill' LTnired SW[e<;, IXHo"I'J.l-5," ISISU 

(1')9\')' 194·nl: David j-[oumhdI. "Fdi,on and the Pure Science Ideal in America," Sci· 

(!lee 207 (February H, 19Ho): (,12"7. Arthur 1'. :vIolclla and Nalh.ll1 Reingold, 'Thcori'i(.1 

,1lHJ IngeniOlls l\lechanics: jO'icph Hemy Dcfinc, .'-.cicnce," Scicnce Siuriie;) (1973)' 

.122-.15- In Britain, \('icn(iq\ enlisled m,lIlutil(lllraS and engincer, a,I rank"alld·ljle 

m('mher, ro ~htm >li('lln", m,l[eriaI alliann' (0 (hc idea o( progre,s, bU\ they were C;1re· 

lit! to k~ep them oth('[wj;e at bay . .J aek Morrell and Arnold' j'hackray, (;mrlcmm v/S! 1-

ellCC, 1;{,;-/1' Yet/)} II} rI'I' Jiritirh 11sSIiCidtio;1 fin th(' l1t!iJtll/cCII/m{ (!(Su'mU' (I,ondo!}: 

CLucudoIl PreS,I, 19Sr), 2')6-66. 

8 BruLe SinclaIr, "Invcming.1 Cmtee! Tr.ldition: :VlIT Cro'~C,1 the River," 1[1 lVi'll' PI'I'­
;/,a{W61111 raimo/ilK)' (jlld Allla/Olll Cn/lllrf, cd, Bruce Sincbir, Amel icm I'hilo\ophl­

cal Sociuy Libral), Publication l~ (l'hibddphla: Amcricm I'hilm,ophical Souny, 
1986), I"IS; Kline. "Con,llming "I echnology' ,\\ 'Applied .'-.ucmc'." I'or an Il1dlcui(JI], 

in chronologiul order, of lcchnology ,1.1 .1 lahel of self"idcntiflution: l\1.I\s,!chu\ett~ In­

\[ittllc ofTcchnolo!,-y (I~6J). Steven,l I n,lti(llle ofTeLilllology (l~:-O). e ;corgi,l Institute 

or rtchnology (IX~5), (:Lu-kMln C:ollcge o(-j'cchnology (IS9(,); C:.uncgie-J\ lcllon (1912): 

C:.lliforni,1 Imlitllre of Technology (1')20), l.awrence In"tillne 0[' Tcdlllology (19J2). 
l\lost othel inqitlllioll\ IWI-e either c.llablishcd ()[' renamed ,Jfler [hc ,Iecond \'('orld \\-',u 

mcludlllg ,\ll(h .lchools .1\: Roche\ler Imtitllte of Technology; Ilorid,! Imritutc of 

Tc'cllllology; Illinol\ Imllllltc' of Technology, ,ICC AmerionJ 1/llilJmili,.s {j/lfl C,/!cgcs 

(New York: \i;-',dter de Cru~'ter, ]~S, [ulh cdillonj). 

9 hlw,mllial.m. i'opul'l/' /;'l'i"IIJ/IIIQ': III', I'mfi'ffioiIJ tlllt! Ji'tlt/cs (l\CIl' York: I Luper .md 
Hrother\, llLp), Introduuioll. A ,imiLli and hm,!d lls.lge is exell1lllifitd in ,lll tditori,d, 

'The 'I cchnolo!,-:' oee :el.lInic An, , llie ... VI'W (:eJIIIfIJ',filJ' 'IVIIIIIIIH ~l (Sallirday, OClOher 

2.4- IS7(,): I'') ,llld ill a paptr h:' P C;"ddc_I, "I~conoillin and Swti,rin, Vil'wed fromlhe 

Slandpoinl of lhe Preiimin;ll'V Scil'n<:c'\," ;\'tlllli"1' 24 (Ma;'-Ouoher. ISSr): 52.,-(" 

10 I han'lHlI heen able tol'l'rif}' Bigelow\' rnw n:u LOll of'the tlTm f'nHl] old dlulonaril'_', 

but \et JllC daHlI mad,' by ,kllllltl-r CldI'k, "TIl(' American Image of'll'elinol"gy from 

JllC Rl'I'olurioTi to IS4()," !1m('riO/il (JIlItr/l'i-0' YJ, _1 (l'all I~H7): 4)1"4'J, 
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II Bruce Seeley, "Rt:seard1, Engll1ccrmg, and .':.ciemc 111 Amerlcm Enginl'CfI!lI:' College's, 

1900· 196o," "fiy/molllf)' (lIId Culturc 34 (1993): 344·ll6; .'vlark I- L Rose, "SU('Ilu: as all Id· 

iom in the l)omain of'j'echnology," Scimel'llntl /'cdmo!ugySturlies 5, J (19ll~): .J·11. 

12 I am grateful to ;\ina Lerman for thi~ in,ighl, pn,oI1al cOlTlmunicalion, June 199::1. 

13 Booker T \Xi,l,lllington, "Indmtrial Edul.ltion," AlII/ills orAmeriolll ACllril'lII), v.f'l'lIfiti­

raf tlnd Slicia! Seimee H, 1 (1909) and Up fiYlln Sla{lI'>-", (:''-IC\\' York: A.L Bmt, 190J); 

W.E.B. Du Boi~, lhe Sill/is IIfBltlck Folk (190l). 

14 Robert \Xi. Rydcll, "rhe Lircrawre of [ntcrlldtional ExpD.lirions," in nil' Book, IIflbe 

lilh,'. IvltllfWr! tI/HI/If the World's FairS, 1834-1916, i!l Ihe Smitf,w!li{//! !!I,(I/tllllll!l Ii· 
bmnn (Chi~ag()' American Lihral"}' A~.\ociation, 1')9z), I-(,Z; [ligene S. fel'gtL\On, 'Tx­

posnion, on ~chnolog)', Ill5H900," in -, ('(h!lo/ng), In IV'!'.I"'!'!! CilJilu:,alloll, ~(k .'vIdvin 

Kl'an~h<:rg and (:armll Pursell, j r. (l\'ew York: Oxford U nivcl'.liry Pr~"" 1')(,7), 70(;-2(, 

and "Powcr and Influence: The Corli.\~ Lnginc in the CelHcnnial Era," in Bridwroth" 

flltlf!"£', A (i'nlfllHlrd C"lebmtioJ! of the Brool'{l'!I Bridyl', eLh.. :vtarg,u"Cr Larimer ct .11., 
Annd{, nJlhe New York Al'ddemy (lISe/filetS 424 (19~4), 22')-40: Robert (;, I'O.lt, "Reflec­

tionl or American Sciencc ;lIld Technolog~'.u rhe ;-'·eW YOlk CrY,lralPaJacc [';xhibition 

or t g53," jU/lrmi! oJAml'Yic(1I/ SIIf(i1(J 17 (IYS,): 317-5('. 

J s Robt'f[ \X'. Rydell. All rI!I' World~ II i-ili;': Vi,'ioll.( of'l:'lJIjl1rt (II A!fIfl"l(dil hUl'IT!dt1OIM! f:\." 

pO.,ilioll', IS7(i-ft)16 (Chicago: TIll' l;llIVCfoll) of Chicago l'r<:,I" 1984), 2-: R) dcll, "Th(' 

Literatllrc or Intl'maliollal Expmnion;," 42-5; 'T[ll' Fall I hlle" of Scic'll~c; AIlll'ricall 

\Vorld\ bm 1I1 the Creal J)cprO>IOll," 1S/J76, 2R4 (r')8\)' 525-42, 

16 LCWLI H :V!organ, AI/eimt S(I(il'l.l': III', NfJ"!'llrthcs iii ti!l' {!lID' ~(H/I!IIlm /'l"OgrCJS Film 

Sl1wgl'i)' thnJIIgI, H,,;-vm'is!II til Ci'IJifizJlti(J/I (New York: H, J lolt, T~77)' .1')-40, and 

ch<lpter~ 1-3; Rohcn E. Bieder, S< iCIIll' /:'fI<lII/!/fC!:_ tiJl' hlditlll (Norman: The Univn,ny 

of Oklahom,j I'rc.I,I, 19l16), 19-+-2-40. On the lUllS of j\Lu'x \ re<!dings ,md 11000 of Mor­

gan\ hook, Fricdridl Engell (il':20-1~)I'l) was ablc to wmc j he ()1'I~r;iil o/thc hlJlli/r, !'ri­
/JIll(' 1'1'O/'('J"Z),' ill I;'~ Stdte ill l<r;JII orthe Resetlrebc; (lIIcmix fI. A10!Kdll. 

17 hniel'ilk R,·"ch, "P,1(c'n"," FIIC)'fio/,l'dltl AJllcri{{f!ltl; lJAB. 'i.I'. "Fredcrick COl1\'CP,C 

l'leach"; Eugc'Il<: -;. Fnguloll, "'1 echni~,d jourtl,ll, ant! dlC H iqory of Technology, " in 

Iii C(iIltCSI. I liS/OJ)' dlid the Histor)' o/"/i'cfI!1II/ogy. h.i{~)'-' 1!1 HOllOI' o/Afell'lffe f(J'tI!lzIICIK, 

cell. -;Icphcn H Cllr<;liITc and Robcrr C. !'o.lr (I:kthkhcm: Lehigh University I'res,l, 

19);9), 'l.1-7(). SeC ,d,,) Michael Ada" lvltlchillCs ,[; rhe AJetl5ure or/vIm: SciCllel', /l'cf,;u!l­
OjQ', ,l!Iri Id(()logie.' of 11?l'Jrtm /)o;!lilhIliCl' (lrhaca: Cornell LniHT,it)" I'rl';,I, 19l19), 

.'i J2 -[,. 

IR T[l<: crank Illcwphol' Il'mini,['1 <lp)lrnl'li~lled L.lmc from Hmr:' rlHlr~.lll, ·'[',!radi.l~ (to 

he) regainnl," {hliltd Sllilo AIrlgm:;iile, {/!Itt 1 )ullllcmti, Rn'iell' 11, 0, (~o\'clllbn l~-+,) 

which <:rilicllh rl"\ ic\\'u.i j. A. L[litr, /'{/!'iflll,',· IVilhili (II( Red(;' orA!! 111m [)uhli.,hl'd ill 

1HJ1. 

19 hn a lrcatm<:nt ()n rile" colbboralion., ,lilt! t~]l<,ium hetween femini~LI and womcn in­

\'('l\tol'l, ,,'(' .k'lIl'W Madelinc \\(icimann, 'f he hli;- W(!!11I'11. fli!' .\)fllr]' 11Ft/It' Wlljllt!!1 ,. 

8m'MiIlS, \'f/orlrl:,. C,J/{(iiJlJ/f1!l FXpthllllll! CI!1({1f,() IS!JI (Chicago: i\cadcmy Chicago, 

T9g1), 429-'p .. ; i\llill" I M,Kdonald, j'('f!lIJliu( IIIf,c!lII1I)': \\?II!'!I!'!I t/IlfII!l1Y!lI1IJ!I iu lil!ln'· 

im (Ncw \'011: Itilia'llinC' Buob, 19')2), 100J"I(,; Dchnrdh J. \X'arnc!', "\\('Olllcn 111\"(:n" 

tol".1 ,!\ th~ (;Cll1l'11I1IaL" III '~)'11Iliil()J t/lirl Vh:~ii'-" RU'i."IIcr/, cd. ,lyhlTh,i lv1oort: Tl'e.,coU 

(i\ktulhcn, l\:j: ~GlITln)\\' Pin" [<)79), 102- T'). Fur a e~hallsl in' [iqi ng 01' wOlllcn in-
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ventor\ in Illneteemh· .lIld twentieth.ccnmry Amcricl, ,Ice: Alltumn Stanley, /Vllllhrn 

Imd f)ally,lrtel} (if /rwmrilili. iVOffS jol' {/ Relliseri Hisrmy IIf ]"dlllotoJ!J' (Methuen, NJ: 

Scarecrow l'res\, 199 3). 

20 1\1. I·. Jo~lrll C;agc, "\VOlll<l1l '\-I invenror," i.l\lled under [he allSpice\ oflhe New York 

Sralc V',,'Ol1l.ltl Suffrage A"o~iation, in If/om/III Su(Frlgl' Tmct.,' I (IHjo): 7. The hillo]") of 

C;rc<:nc's invCIl(inn ~,ln be H,Kcd in dIe p;lp<:rl of Eli V'"'hi(llc),, Sterling M,'llwrial I.i­

brary, :vLlllmcript, and Archivc;, Yak U nivcr"iry, New Ha",·n. ('T T\\"o ~,<:ars prior [() 

the pamphkt, C,lt';<." had a!."l·ady argued fOI" (;rcene's contribution (0 the lOllon gill in 

thl' R(liDililiOi/, til<." ~,lIiOn,ll \Xfornan Suffl"ag<: i\.,s(lciarion; NDlliMe Am('i"1(dil lV'olllell, 

r6117-[9fli (( :ambndgl"' Harv,ud U ni\"(TlilY Pre~" J97J), ~," " "( ;'lgC.·' 

21 Matilda Jo-;lYIl C;'\i';l", "'\Xiomall a, iIlH'llrOl"," iVIIUh Am('i"1("11 !(,'lllfW 136 (r.1av IH'~3): 

47H-H9· 

H R; dell, All tI'e \f/odd) Fair, 14-). Scc abo Adas, ivIIlChilll'" m liJe },-{('(lmrr of.IL101; Bryan 

l'f:\f1;;nbngn, "l'cti,hi~ed Object; and f {1I111aniwd Narure: 'I oward an A nrhropology 

0{"1 <'chnologj," ;\-f(1II 21 UWl(' 19H8): 2.16-)2. 

2.1 i\, ci(<:d in \,\-'al"11('1", "\'('omen 11l\Tlllor, ,\\ rhe ('cT\tc'n!llal:' 10"-; Virgillia CralH 

Dame)" "\,\('Olll('n and \'\-'01"1.1', Fair~: i\llleri~all International F'po\iwll$, IH76 1904," 

(l'h,D. dis"., Emory Uni\'n~it)", 19lh) 

~4 jht ;"\few CC!!flnyJ'!1" \\'1/!i!I(!/ I (I'hiladclphi'l, IH/6). 151; Lnircd StaIn Cenll'nni;ll 

(:olllmission, Tlltl'J"JIdlio!l,d T:\'hi/JiliO!I. ,S76 RI'/,on, (mc! A /l)I/I"{/'" cd, hallll> i\. \ValklT 

(\'{-'a\hington: Co\crnm('Il( Prinring OHIo.:, 1880). /i-i!mrtr (;/iir!t tv liii'/::",f,;(n/I(lFi 

(l\e\\· York: Thl' "J'nlnllll", 18:-6), 44; lhflll"Y, "\\/omen and \X-'orkL, F.!Jr.\": Elizaheth 

(;.!dy )Wllton, Sm.lll fl. i\ndlO!lY, <llld lvlallida jll.llyn (;.lge, edo., IliJ!iIJT oflllo!ililil 

S4/i'IIy,1' Vol. ,1, JS7(,-ISH) (RoLhe,ltn: Charlc-s !vLllln, IHS6), )4-). Rohert c: I'o.q, cd .. 

1876: A Cmtl'ilnill! /:\f,ibilir!ll ClfaillKIIl'to F,(j,ibirilll1 (\V'l,lhington D( : Smitlml!li,lll 

In<,tittllion, 1976), 167, 

2\ Ihrntv, '"\'('omen and \Xiodd's F.lirs·: Dehor.dl \X',lr!ln, 'The \X:om,lll\ Pavilion, III 

I'm,t, [S76: A CCiIIl'iIilili1 hiJihitir!!/, I-j 

26 Stanton c't ,d., Ili51i1!)" ({WO!illlil Sl!jfj,IY,'" \4. 

2:- (;agc, ""\Vomall ,\-I Illl'<:ntor" (ISSO), 4SH, 

2S Itt,] ,\1. T,lrhcll, "\\/olllcn ,IS Inv<:ll[()rs," ChtlilitillqWIiI:-, 6 (March ISg7l- -,\5"~; IJI({I!!­

!ll1i]' o(Aillni(1I1I I-FIII!lm/-lislil!"!t1i1< (\X'<:.'l]lorr, cr· (;r<:cll\\"Ood Pr<:I', 199(') alld Da" 
vic! ,\1. Chalillcr ;VotaV!,' Aillni,'IIJI IllllliU'll (\'('e-llpOl"[, CT Crecnwood I'r~,s. 19')6). 

\.\., I.!rhel]" Sec .il,o tlw discU'lsion in M,Kdon,lld, h'!IIl!liNC IlIgmllily, IIS-,) ,lIld hel 

(Incorrect) dating ofT,ll'hcir, article, 

~') ()nly onc lo'Ul' of the 1ll,!g<lIlIK, 1/;,. IVllliIIl!I /imC!lIliI", was publi,hed. Sec I'll" Smith \ 

.!ckno",lcdgclllC!lt of (;.lgC: cdltori,d of I, I (.Ap!'ilIS9U): 2. l.inlc' i" kno\\"n ,lboUI C :h,u', 

lone' )mirh, bUI ~ee IiiI' ;\/(1{' York J/mcs()billl,lry (l)c~e'lllhcr 6, 1')1;') Ii, + )c<: al,,) 

\X'tilll.lllll, I I", Flli!" l.1?OIllCII. 50-'-11, Clrl"Olll'llr'.;cll, "( ,O\'('I" I klign: \)(,'unl<:n [mCIH()[", 

ill Aillctiu," ji>(/lJw/og)'tlJldClliIllF(E (19HI]. 'j.f1-4R, 54:-, {ll !I; U.S.Parenl (lillc<:, 

\1;-'Ohll'JI /;W(!!lm,' III \ VIIO!il /',/1('/1 ts H II/Y 8((' iJ (;;'illil a! ~]" 11)( 1/111 ltr! Sf (/ I 0, [7911 /OJ Illy I, 

ISHS, Ie/Ii! IJpPCJI(/!(('\' II) ,l/,lH;' I, ,SIj\ (W'<I,hi ngron, 1)( .: (,U\"l'lllnWllt I'rllltl ng OIiIU', 
1SSH, Ig')\). 

,]0 AUlUlll1l Sunk,\"' "' rlll'Parenl ()t1iCl" (Jl"rk -\, (:()njurn: ['jw Vani,hing [.ady Tmk on a 

)\ i Il~!<:~n[h-~"ntur-," H ;'I()]"i.;al S()Urcl'," in IVO!!ll'il, IVo,-k, /111(/ "I « /JJW/VX1': !'(lm/i!! ',1/1-



tion\, ed. Barh.lIa \"I;hight Dr)'gul.lki and et ,II. (Ann Arhor: The University of :vIichi· 

g,lIl, 19l1j), IIS-16, nS. 

)1 Editorial, V?ol!ltllllilll{'I/tI!!", J 

)2 Thc famous Boa,·:vIason cxchange on invenrions: fr.lnz Boas, 'Th~ Occurrence of 

Similar Inventions in Arc,LI \X!idc!r Aparr," Science 7 (ISS7): 4S)-(' and ()tis T. Mason. 

'The OCCllrrence ofSimiLu Inv~llli()ns in Areas \Viddy Apart," Seima,) (ISS7): 534-). 

Ceorge \'1/ S(ocking considers Ihis dehate "fund,!m~tH,ll 1O BO;I< an(hropnlogy," in A 

Franz Hom RNider The Shtlpillg I!f Aillericml A!IIhropoLogJ', [IISi-191[ (Chicago: The 

University o(Chicago Pre<;s, 197.]), 1-20. 

n O(i, Tuf(on ~ h,on, "The Birth of J nV~Il(i()Il," in Pawn CCIit('l/1/i(/i CrlclmltirJ/l, i'ru­

(({diilgs tint! ArJdl"i'.I'J'I'J, Ce/e/Jmtioil oft/!/' Bt;(iWl1l1g o./thc Sav!/(i CmtU/)' vft/li' A"wrirflil 

l'fllCIIf Sl'srclf/ fit V0IS/!1!1gtlll1 City, DC Apl"!! 11,9, 10, 189' (\X'ashinglOn, I)C: I'r<.\\s of 
Ccdnc)-' & Roberts, IS,)2), 40J-12. 

l4 On the expo~i(ion" see: Rydell, ALl {he World;' tI F(/iI; 2J·4; 57-(,0; 97-100 . 

.l'i Ori.1 Tufton !\l.l.IOIl, Womtlll;' Shtl!'l' III l'!"illliri1,c ('ulnae (New York: D. Appiclon, 

IR,)4), II. I'or an <":XCCl'pt we, "\"I;/oman a, ,\!l Invcnwr and rvhnufaCrLlrcr," Popular So­

CiI!'/' iV/ollf!J6' 4"7 (\1ay 1895): 92-[0:;, Sec ;liso, 1.01l'~<" Michck N~wlllan, ed" 114m.'" 
it/fII.JV<?ollleJI'( RfIIliries: POplI/II)".'ii in/ce, ffl7o·f9IS, C'-icw York: l'agamoll, 19S5), rorc· 

word lw Ruth Huhb,mi. 

,6 .\LISOI1, lFom{{J1 J -"1M'" ill PlimirilJf: Cuitllrc 2: )\;anc), Ll'}'s S(CP,1Il, "Race ,111(l (,l'llcin: 

Th~ Roic orAlialogy III SCiellce," IsiS77 (19S6): ~61-77. 

37 Jeanne Mad~lill(:" \Xi elll1ann, "The Grcat 18')3 \,('oln,1Il',\ Buildlllg: Can \Y,/e Ml'a~lIr~ Up 

in 1,)9!)" MS ~l/lag.lzIlK 41 (i\Lrch l,)S,): 6~-7 and j he hl/'r \.\/01111'11, 429-3); ,"LIUloll· 

aId, Felllillilll'iligmuiry. 

18 Ann :vlas\a, "Bbck \X'omen l!l the '\Vhite City'," jOl/mtl/ ojAn/eJ iilm SlIIdics S (PJ74)' 

ll')-.{7; Uion M. Rudwick and Aug\l\t !\lcier. "Black IvLlIl ill the '\Xfhile Cit:": Negroc\ 

;lIld thc Columhi;lIl Fxpmitinn, IS,),," f'hy/r!!l 2{, (\'{Iimer I'){,)): .114·{,I; C.lil 

1"<.'(lcrm;lIl. lv/(li/iill('ss & (jUi/Url/llI!!. /1 CII/rum! f ImoFY IIf (;mder (mel /((((<' IfI 11Ji' 

U!tiud Sltlft',f, rflSII-r9'7 ( :hiclgO, The Ulli\'<:r~i(r o( (:hilago I'[\'~', 19')5), 31.41 

-") J .FI. Bury, nil' {rift! (!(1'rogl"(J', •. All Im!,!h)' illln It" Ougi!! tlJld (;rmutlJ (N~w York: Do\,cr 

1'llbliClrion'i, 1').12 I 1~27]), illlfO. h)' Charb A. Beard, xxii. 

40 H~lll")" I. "!mckcll, '"l'roFe'\~ol'Vehlcll ,md lht Cow," S/!Itlrf SN 59 Cda)' 1')1')): 13S-H; 

1 cwi,1 A. CO\l:i", A1mren IIlS()(ioloK,lm! "/Il(JlIghl: idem ill Hi.flllrim! tI!la S(lC!ft! Ci!ll{(,\"1 

(;"':cw York: H.lrLO\lH Brace )ov,ll1ovich, 1977 J2lld cd.]), ~6,-l02, 

41 h)f all illdi~,\l;OIl or hi.1 illl1l1cn~c, .<;c~ Coscr, iHfiSrei"J O('SOc1o/Dgiml Ihllllg/Jr; l.cwi, 

;\lumford, ii,r/)!I!(.' rlllrJ C.imlu[JliWIl (;...: ('IV York: J la['~ourr, Br,Kc, J ,UlO\',lvich, I') )4), 

25,55, ')6, 22(" zil4, ,17, .154, ,M), 401, 472, 471' Stlian Cha\c"Yfo[C in hi.<; in(l'odllUiull 

(() /"IJI'lii)' ':I'dII' 1-6;111"( C'/tlfJ (:-\~W York: J\jodtrll Lihrar),. 1')-'4 [IH<),)j): 'Thor\[cin 

\\'blcn \Va\ Oil(' of Tll)' id()L~ ,L\ .! young m.ll1. \\ihetl a new book of hi, was publi,lhed I 

,\('clII'<:d il.lt (HI(': and I'e,ld ir mally [imcs." 

42 John Pm Pa.\,()~, rll(' r;,S /VlollfV(!\n,' Ymk: \V,l,\h,ng(()n Squarc l'r~,~, 1')(,1 11<)101), 

!O7· 
·13 Ivlc'IKkeil, "l'l()k',~()r Ve!JI('n and the Cu,,'," Sn' abo a I ('\'Il"\\'CI'\ commcnl (,n V<:hkn \ 

fll'Utiiar ,tyle: "10 It too much w hope" dUI '(JTll<: oflm Ic,!lowCl',\ will IL!I1slatc thj~ hook 

Into EnSli,h re,ldabk 10 lit,.. ('l()JlOlllIC lavllun~" Anon., ":v11'. Veblm'" Lcollo1llio," 
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Springfield RepllMimll 18 (.\1arlh 1920)' ))9, ~ee also Stephen S, Conroy, ·'Thor.'>tein 
Veblen's l'rme," AmeriCtlIl Qllllrttrl),20 {Fall 19(8): (,05-15. 

44 Veblen, lhl' Tlieorl' oj fhl" Ll"iwre C/II.';, 149, and 141-2, 138, 172, 182-3. 

45 See .lbo John 1'. Diggim, lhe BtII-d of\IIUllfPT: Thomeill Veblen aud .Modem Socilll 
TfwOJ)' (Ncw York; Th~ Seabury Prcss, 1975): Ch,lPl('r R; D,mid Bdl, "V<.'b!cn ,md (he 

Tcchnocrals: 011 Thl' rugilleN:'- 11m! til( I'n((\)'S/('1II," in Th( Willaillg PtlS.wgt (New 

York: Fh,ic Boob, 1980 1196\]): 6')-90, p. SR, fn. 32. S,'c' al,o Edwin I'. Laywn Jr., 

"Veblen and the EngJlK'cr~," Amninm QUllrtl'rO'I+ I (Spring 19(2), 64-"72. 

46 Tlwm<:in Veblen, "Lhing lh.: J.\'{t.\Xi. to H,lrvesl Grain, L'npubli,h.:d Papcl' (19IH)," 

mtwd, by J o~cph I )ori'man,jou>TIrI! 4'/'a/itmi/ h'ollaH!Y (D~cemb~r 19.12) ;lIld "An Un­

publi~hed Paper on the L\l;'-\l;'. by Thorslein Veblen," ilHl"Od. by Jo~cph Dmfman 

jlJllnlll1 ofl'oliticlll FCOrlOII!J' (Decembcr. 1945), 

r '" ['he J ndustrial Enlyclo)lcdia:' ibe (h'l" }jig lh/1i!11 MUilthly 1, 12 (December 1919). 15, 

I 'or mure of Ihe qm;ode, ~e,' the articlc" appearing in ihl' (Jill' Rig l),1/0!11Hu/lrhly At;" 

"I\r,' You Prepared to Manage lndmtry?" I, S (May 1919): 41; John Salldgren, "Thl' 

1.\V.\Xl Need, an Indus\l'ial Encyclopedia:' 1, I I (Nov<:rnbcr 1919): 42-4; "i\griu!ltural 

W'orkcrs," U2 (Ikccmhel' 191')): 5.'1; 'The Twdfth Annual Con veil lion of'tll<: 1.,\17.'\>/.," 

2,5 (May 1920): 5; "Agl'iculttuc. The 'V;;!orld's Basic I ndu~try .llld lis W'mh'I'"," 6 (1~,120): 

61, R. Bruner, "C;CI More Technical Knowledgc," 2, 7 Uune 1920): 4R; Ralph Chaplin, 

'Thc BUl'eau oflndUQri,l1 Re.,carch alld ii, 'V;;Tork," 2, 8 Uuly (920): 5(,-7; 'Till' 'Har\('-;( 

S(iff of Allcie!l\ Days: A Chapter or Supprcsscd History," 2, 8 (!\ugml 1920): 17; 

Ho,\'ard SCOlt, "The Scourge ufl'olitilsl1l a Land ofM,mlu," 2, 9 (Septembn, 1920): 

14-6; IHo\\'ard Sum], "Politic,!! Schemcs jJl ind\15tr)' by an induslnal Englllen," 2,10 

(Ollobn 1920): (,-10; "Spcual Meeting ofthc Gennal Executive Board, n 2, II (NOWJTl­

bn, 1920): 62. 'X'hile I.\V.\V. leadershIp had read Veblen's article "Soviet of Enp­

neer~," fIJi' J)j{i/, the), ,d~() scemed to h,IYC reached similar cunclu~l(ln\ intkpmdcndy 

of Veblen, Ralph (:haplin, l':(lo{;b0': J!>c RlIlIgh-rlilrl- Jumble SrOJ], oF11i Alllericrlil Rat/i­

m! {i':ew York: Da ClpO 1972 !194Hll, !95: Ruben L. Tyle!-, "The I.\\-I,\V, ,md th~ 

Brailnvorkn,," Alllerictill (jllrll'tl'l"0' I) (Spring 19(3): 41-51, f)P· 44"). 
4H 'j'hop;tein V cblcn, The F!lf,illccn {lild ,h(' I'riccsystcm (l'\ ew York: B. \V, H lIch,ch, 1921), 

8(,-9· 

49 Vehlcn"., intdkcrual deb! to andlropologi~I.I ha, no! bc.:n di.lcu,.Ini n1cmi,'dy hy 

Veblcn \chol.!I'.,>, but emcrges qllil': clearly hom Tht 'J /)tOlY ,;l,;'(' FnSlln' (1m"" S<:e allo, 
Bnnard Ro~enbtrg, "t\ C:Luif]c.llion of Some Vebknian Conceprs," AIII(i"1Ct1ll journal 

o/"Fcorlomin ([lid Soci%!,y 12 U~nllary 195)): 179-87; on the influenc<: of Spenccr and 
Slllnner, .md V cblen 's reworkings, .ICC Rich.ud Hof~ladlCJ'. SlIcwl f)tll"willl.l'm If! A!II('ri­

C{/il fIJolighl, 1869-191, (BO.\ton: Be.lcon Pres.,>, rev. 195) 11944]), 1)2-(" 1(,'~"9. 

50 Veblen, FlIgi!lfCi"J, )2. 

51 For,m indiCltion or hi.,> use Dr rl1ese wor,h, .Ice: 24, 2R, ,lO. )3, 40-3. \'2, 59-61, and 69. 

For ,m carlier bm .'parsc U~~, "c~ ThOl'stcin Vcblen, " ['Il<.' Placc of Scicmc III Modnll 

Civili',Hion," fiJI' Afl/n'10m jlll/mril 0ISO(/()!ogy JJ (March 1906). 

52 Klille. "ConqruJJlg Technology' as 'Applinl ScieTlcc:. 

\') Unless o(h.:rwlw indicaled, \he fllilowing paragraph IS ba~~d Oil ;\IJ1~' Sue R1X, "11\­

v(,tHing Our'>dv(:s OUl ofJoh.1: l\lllnlca's Dcpre~"ior] Era [)cbal~ Over T~~hllolugi(al 

l;n':lllploYlllcnl" (Ph.D. di\., ,J()hn; Hopkin, Uni,u,Lty, 1994), <.'Ip. Chap1C1'> 4-5· 
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54 \x'illi,lm E. Akin, TCc/J!locl'(lr), /lild the Al!llTict/ii rI/"i'II!II: JIg rcc/mo[ltli)' 111U1YiIli'lII. 

19(!(H94 I (Berkeley: C nivep,ity of CJiif-(Jrllia Pre'>", J977). 

55 \!:-',lrIen L Sl!'.Il1.ll1, ''The I'coplc\ bir: CuituLll C:olltradicliom ofa COI1\lIIl1Cf SOli­
ery," in Culiw"c II>' His{my: The li'lImjimlltlli()/I of Al!ltTiftill Societ), iii fh,' j 1O{'lItiClh (i'lI­

IlIr), (New York: Pan\hcoll, I,)R4j: 211-2.,); Roberr ';;1/. Rydell, V?lIrlrl ({hlln: jj,( 

r:,'I1I!/lJ'"nffJmf!,I't'.f,\' F\l'willlll1S (C:hi~,lg(): U niver"ill" of (:hiclgO Ptes\, I,),),): Bix, "In­
vCllring Our~cI\'c-,," 

j(, Karl T COlllfllOll, ''Tc'chnolog: \ An$w';l" (0 T<:chIlO~1 'l~}',' in hi,. flilrl Agaiil.,! 1"('(1>"0(­
liH)': A .'J>mpm'IlIJI/, cd.]. C;"ol'gc Frederick (Nell' YOI'k: Blisinc\s Bour,c, 1,).1l), 77"93, 

p. T· 
57 Hi\, "lll\,l"inint: Our"ckes," 471-2. 

SR ArtllLlr 1), Link. "T\'chll()(I'a~y \ ,_ Te~hll()lof';r." Clilillilrnifil Imel Fi!ltll/i'/f!/ C/m!!llflr 

1,6 (January "-I, 1')-' )): 4,)-7. Lit rk alld M illibn rc\pondcd [() gm'cl'I1l1lclHal rc\carchcrs 

anal:'M::\ of Il'~hnologi(alllncll1plo)'ll1cnr di.ILll%cd in the liJl!JllhlJ' J.tli?Oi' Relm'II' for c);· 

,lll1plc, U ,So BllfC;1I1 oC Lahor S[Clri!.tic'>. lJ nitcd ~tatt,1 IlLlrc.llI of i..lbm ~uti.'>tic,\, . Fl'· 

k~1 "r'j e~hllolof';i~al (:h,lllgC,1 upon Fll1plo:'ll1cnt in [hc Amusemcnt J ndlls[ry." ,12. 2 

(I\UgU;t, Tsnl): 26!-7 and" 1-:1);:([$ o(Tc~h rloiogicli Clunge,\ Upon J-:mployll1elH in [he 

MOllOll·l'ictllrc' Thl'atl'r.'> of \Xia\hingwn, I lC," ,.1, 3 (NoI'elllhcr T~nJ): IOOj-lll; Alvin 

Hansen. "instinlli(mal J-'nctioilS and ['l'chnolof';i( ,Ii Uncmpio) menl," Q/{{/!'ltr(J' jlllll'­

!lid ofLullllliilin 45 (Augu,t 1930-31): 6ll4-');"; Emil Lnicrer In dlC iir~( cdilion o( 1h(' 

i;i/[ydoj!tlcriil/ vlrhr S(I( i,r/ Si inlir.', nb. Edwin R_ A, Sdigm<m alld Alvin J ohn,o[] (N~IV 

York: i\Llunilbn Company, 1934) indndcd till' fir.'>\ and only c'~_la: on 1l'chllOlugy .lnel 

di,cu,lscd tht IS,Iue or tcdlllologlcal unemploymcilt. Signiflcantiv, ti,,' Enl)'ciopacdla, 

whO.lc' umll ihutor, had many pn;onal and I ntl"lkctlwl til'S to \'L'bkn and til<: ((.·dHl(l(.­

rac)' 1l1ovt:menr, ,lpLmg up around thl' ulillmunity or thl' Ncw ~d\()o]1ll New York. 

SC(' alq) BCIlj,11l1in M. Anderson, 'TedlllOlogi(all'rogre~,\, rhl' 'stabil[ty of BUSIllC,." 

,mel lhc i IHcrt:sr, of Labor, " Jlil' Clime i:cO!1l11l1ic Bli//dill {i',\\lcd by tht Ch,!.\~ i\atioll,1i 

B,lIlk or1hc (:iry orNc\\' York) 17, 2 ([J April [,)J~): J-')' 

19 Scc ,'\nhur D_ Lilt1C, '''Thc Fif\h b(;l1~:" (addle,,,> dclivc[ed.n [he Franklin In.I[illlte 

(:cnl<on;lry) rhe Iit/mllie /vfo!1lh6' 114 (Dccember 1')24): 7;"I-HL 

6Q \'l(,'illiiam F Oghutn, tWInK lOilh Alm·hilles (ChlC,lgO: Amcrilan LIbrary A"socation, 

I,)U); Abholl I'a)'\oll U,>her, A lfi_<tOl)' 0/ ;'I1l'1h{lIIi({// hllJCIIliow (l\l'w YOlk: 

i\1~C;raw-Hill, 192')); \'l(,'illiam Oglmrn with S.c. Cilfillan, "Thc Influencc of 111H'n­

lion and Di.'>coI'cry," in Rccellt SOfitll Jrl'lI(/" iii rhe UI/ital Slflre,,- (Ncw York: 

J\1cC ;ra\\'-Hill, 19-';); s.e:, e ;ilfiILm, The SocioloK)' 01 /;/lJ(lIfilJ!I (C.lmbridgl': M 1'1 Pres" 

1<).15) and "Social Ellens on nl'cn1ion,," in JiY/J!l%giml Ji'md, alld iVa{iolltl! l'o/iq /;1-

dwiiNg Ihl' S(}tI(t/ Int/,!!(rlliOl/.i oj' NI'II' /iwl'lIIiou,-, N.1tional RC.IO\lIU' Committee 

(\Xia;hiTlS1"1l, DC: l;.S_ C;oI'Cl'llmcn[ Priming O(flce, [,)>7), !4·(i(" Thl' changl' from 

machinc' dis('ollr,~ [() l<ochnolog:' Lan al,o be [L1Ccd through Ogburn'., work rwm UT'­

illS uJ/d, Al{/rlm/o' 01" 1'))3 10 hi.1 ' 0Ja[iol1,ll Policy ,md Tcchno]og)'," in !\I,monel] Rc­

,OU1'<,,<'~ COlllllli[(('<o, 7'>r/!!Iologim/ 7i-a/d, fwd ;Vtllim/a! l'o!:q Ineludillg {he So,-ia! 

/;!I/,/I(',IIIO!/,; oj'A'u,' I!/!)(!ifll!m (W'3shinglOn, DC. 1 .S. C;Ol'ernmclH Printing OffiLt~, 

193:-) . .1-14; Allhur i' J\1olclla, "Th~ Fir.'.[ C;cn('1'.uion: lhhcr, 1\1 umford, ,md C;iedion," 

Cutiif'k ,11ld ]'0_'1, II! C'O!llo:l, HS-Ioj_ 
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61 Sec Boas-l\1a~on dc["ne Oil the 'OccurC!\CC of Similar Invc!\tiom' In SWLking, 8()(/} 

N.Nlrlt;; David ,\id';nc. "Making L'p Mind: TIlt' Fady Souologr of' I nvclltion," Ta fi­
nO/ilK)' tlllr/ Culture 36, '1- (October 1')91")' 7"Ti"gOL 

6l R) dell, Wodd o/hlir,f, chapI.:r (1; Rydell, " rh.: Li(cl'atul'c' of! nrcrna(iord Fxposi(ions," 

.P-3; SU.\l11an, "The People"s bil" 

CHAPTER 2 

).A, L W'adddl, "'J he ;\(h 1.labilit)' or I n.l1rll<. (l11g Fngilleenng Studl'n(~ III lile 1-1 i.,wry 

of til(' rngilll'l'fing i'rol<:ssion," i'mccerllilg" ~/tljC S(lcier),/I)} !III' Promoti()11 ~(Fi/gi­
lit/Till;; !:'rIumtlOiI TT (190.,): 193-l17_ 

2 Thc li(cl';uun' Olll'ngllll'cring i, \',N, bUI I ha\,c bCllefi((nl mo'l ti-orn Pnn ~\1c'iksin~;'s 
wmk, 'cc, I'lr CX,1I11pk· "Ellginenl ill till' Ul1itn! Sene:.: t\ HOllo<.·jJi\'id<.'d," in f:ligi­
n~fJ"!fIK '-a!Jolir Tn/Illimi l,V()rk~r< in (/ Com/,tII,(llir'~ !)~nJW(III'(" .:do, I'ncr ~jCLbiEls and 

Chri., Srni[h (London' V.:I',O, 1()')6), 61-'J7 

On the ,ocial backgrOlllld or .:ngincers, scc: \'{'illiam E. \Vid(cn<.kn, /(I'j)()rt a/Jill' !1Il'fJ'­

tlJ!.llIir)!l ,;!,FiIJ!.llIaulig r'dli((/Iioll (l'iw;bul'gh: Society br Ill<.' I'rolllOlioll of Engin,:cl'ing 

Lducl[ioll, '<no), l, ,(12; Carolyn CUlllinings Parueei, "Lnginccring and \h" CLt~, 

Slruclul'e," and Robnl [ .. F,dlhoril, ',' J ·h.: SWdCIlI Fngincl'f," in IiiI' FlIgbl('(i~\' dild til{' 
Sliorti .~l'JI~iI!, cd~. Roll<.'n i'nrU('ci and jo.:! Ccrsd (Ncw York: John \x/iley and Sons, 

19(,9)- Fur ('ngincn', olaW_, as a middle-da"s pwt;:"ion. 0,'<."" (;allup, J ul)' 1, [951, in '11)(' 
("dIll/' !'oll; Public OpmiO!! !9H-I;J7f (Ncw York: Ralldom I-Iou,<:, 197"-), 11)2,1779, 

-1- "O)'g,lIli/ation t'lr Lngmc('r.'>," }hc AfOil/ltl], 2 (I'l'hruar), r,nll): 7-10, p, ll, A Jw;t(Hicail), 

1I1fonncd da~o anal:,I, ()r cngll1l'ns he!.'> bl'C1l a much ncglectl'd arC,1 Ul the Jitnatllre 

With th<.' eXCc'plion or Pl'tn J', JV1cd,.\lll.\ '.IlTnpOl L1I11 work ()Il the 1.\\1Il', ol'l': "SCIentifil 

,\1an,1gcll1<:n( <lnd (~b,s Rdatiom - A I Jiso<.'ni ing View," I"/;,'();y 11IIt! Sacirty 1 3, l (19114): 
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ginens, S~ptembl'f 14, 1')15, hl/glill'i'riilg ami Cuntrtlcting (Sc'ptembcr 22, 1915): 221-3. 
CakuLniom based Oil data fi-om Who;- V(If}/J in h'nr,int'lTinK (New York: LewI~ lilstori­

call'ubli.lhmg Company, J941 [,th ed.)), Xl-XXXV; Mcihim, "The Revolt of the Engi­
neers' Rccomldl'fcd," and "l'rofeo~lonali,m and Conflict." Abo .lee: Bmce SincLlir, 

"Loul l-listOl"Y and :\ational Culture: Notions on Engineerll1g I'rofe.,>sionali.lm in 

Amcrica," Techll(}logy lind CII/lilre 2;, 4 (October 19H6): 68,-93, 

41 Ilcrman K. Higgim, "Coneeming the Definition of an Engineer," Engineering News 

57, H (I"cbruary 21, 19°7); John A. Benwl, "Addres\ at rhe 42d Anntwl Convention, Chi­

cago, Illinois, j llnc 21St, 191o," Tm!1SII(l1011S oftlit' American Societ), ofClvi! FiI[!.l!1ecrs, 70 
(Decem her I9lO) 464-9; "Currcnt Topics," Cl,i"iers MIIgtlZi!1e 37 (Fehruary I')IO): 382; 

"What i\ ~n Engincer~" l.itf'!'rny Digest 55 (S.:p(cmber g, I917): 25: cditnri;lh, brcl's, and 

,lrricle'> in i'rofi'ssimut! Fug1!lccr, "Dr.lfring i'> Engineering" (Fehruary I,)20), 12; "Nor 
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Englllcero - l'mf'-"SlOllJllngmens" (D('(~mbe>l- 19~O), 14; ''FnglJ\cman'' (.'v\arlh J';l21), 

17; 1'. L (;OOdWIll, "'I he \);;/ol"d 'Engll1cer'" and '''\\'hat 10 ,m FngLllcer," (:-.Iovembn 

19! 3). Sc<.' al~o loi' ,imilar diseu'lions by Il1cchan ieal cJ1gincus III [he' 1890,1, Calvert, "11;1' 

/vfnh,f;/ical f:ilgii/eC!, 161-3, 

4! A.I cited in :vtcMahon, IiiI' A1aking IIfa l'roji-ssioll. 16-7, 
4:; Reyno!cb. "Defining l'rofcs.llOn.ll Boundaries," 

44 .'v1eibin,l, "l'rofe,I,,>ionalism and C:onflict." 

45 Editorial, "Orgallization for Enginee>r,," ibc iHoiUld 1.1 (February 19tH): 7-10, p, H, 

46 D.H. Carman, "Thc EnglIlc('[ 's l'laee> in SOCIety," 'file /,,fIllWt!!, E (Dccembcr J9li): 

R-9; Who:, Who ill f:ilgiul'nillg /911-1911, ~.\,,> "Carm,ll1," 

4:- Although a minOlit)', there i~ LOll.'>idcrable literature on wm,ulunts ,md urban engi­
ncCl's: Ceol ge \X/hipp!c, "\X'hat i~ J. 'Consulting Engineer'?" 'fllf iV!()lIad 2, 10 (Octobel 

1';)1;): 7-9; in mining, Spence, Afillillg Fngineen, Chaf)ler 4, c,ll" pp. 7'), 100·j; bJam 

R.mdolph, (,'/rrmiilgs jiv!n tl H"1"ws/ of Afem()rics (C :olllmbi.l: priv,lldv prinrcd. by E. 
\XI. Slcphcll'>, 1')3/)' 7H: ill mechanic;11 enginccring, Calvert, The MC('/;tliliCld FJlgiJlftT, 

T .19-40; in ('ivii CllgilWcri Ilg, D;lllici H()\,c), CalhOUIl, Thl' AlIIl'rimn (lIJi! mgilll't'r: orif!Jn 

(/lId iIIlifll!'t (Cambridge: ,\11'1' I'rl's~, 19(0). Cluptn 3: in eienriui cnginl'ning. 

ivkMailoll, 'f/w l'vtaking ofa Projf,-,ioJl, 112-6, Scc Jl,>o. \,artoll Jr., '11iI• Revoltofrhl' Fn­
gilleer:;, W; ollllfbanenginen~, ~ec: Jdli-q' K, Stine. ";'\d~un 1'. i,c\\,isand thc City FIII­
cient: 'I'he ,\1 ullilipal 1~llginl'~r III (~Ity PI,\nning dUring the Progressive Era," F,."'~Vi Iii 

Pub!i! Work" i-iistllrYll (ApriI19HI), 
4S Normall 'Xi, ;viacLcud, J <.'lIn to the tditor, '/'Iii' A1un(/(fl, 1 (I'chruary 1917): 67; Who:,. 

W'bll ill i:'lIgillfaing (1922-1923), S.V" "Mad,wd." 

49 LCltel- to til<.' Ediwr, IiiI' MIIIl(ldl (I\1,!y 1916): 10_ 

50 On engincering profes'>lonaliom Jll.\torlC~: Layton Jr., [hr HI'vult of the Lnp'lIl'i'n~ 

:vtlMahon, The kit/king IIf a i'roj'es,ioll; Calhuun, Iiii' AmlTicali Cil)i/ Fllgiill'/'>; 
Reynolds, "Dcfining I'rofes,llonal Boundaries." h)[ morc gmcLl1 histories Oll 

profe~,liollali~;Jtion: Rohert H. »::iiebe, 1he Search jor Ortif!' 11i77-1920 (New York: j--j ill 

and W'ang, 1')(,:;-), 111-6, (who ,I(I'e,"e~ experti~c a,l [he governing mechJ.nism). Sec for 

inn:rpreling thi_I as a rorm or power: Mat)" O. Furner, AtivoCtlc)' and Oh;l'{riIJir)' 

(Lexington: C niv<'I'siry Prel'$ or Kelltucky, 1975); Magalj S;ld~mi Luson, The RiJ-C ol 
Proj/','siowdi>'!ll: A Sori%giCtiI Amdy.ii,( (lkrkdey: UniVCf\il)" or C:;llifornia Pres,l, 1';)77); 

Burton Bkdstcin, '1/)" Culture ,!/Pr1ifi'ssi(lwliis!!l (:-.lew York: Nor[()n, 1')7{,): Doroth~' 

RO;.I, "Devdopmenl or the Social SClCtlC<:S," ill Thr (h;~lmiZtllioll ofKnoll'kc{'{c ill Al()d· 

/';-;/ /j,nr>"l(tl, r860-r92o, ed,>_ Alexandra Oleson and J()hn VO,I (Baltimore: The Johns 

t lopkitlo Univn,in' Pn:s<;, 1979), 

51 Angel K \Volek-Folland, Fi'gcII(krmg 8wiw'ss; Aim flllri Ill()l!Il'JI in rhe Corp,mlte (JU!(/', 
r87(!-r930 (B.lhimOl'e: The Johm Hopkins Universi[)" PreIS, 1')';)5). 

52 Real Engineer, "(~uacks," Lener to lhe Ediror. I'm/i's(iowti FIIgilleer(Seplc:mber 1920); 
'The Tide of hlgincer, " Aml'ri(({!i /vfdchiu/Sl I{, (11l,)5); (:,llvcrt, I!J{' l'v!{'[/;tlllim/ Filgi­

ilen, Chap[n TO; Calhoun, The Ameri(tII/ ('im! Fng1!lc/'i', 1').1: Layton Thc HflwLr of the 
Llgilliw.J, cluptcro 2-3; ,\1cj\'hh uJl, 'I hI' itlt1killg nf II I'mjio,·.(I()!l, 3{,-4o; Spen~'C, iv!iul!lJ!, 

(rig/rial's, u8-9; Rl"}'nolds, "Ddining Proi<:S,lional l-\oun,-bri~,I." 

55 Fur an ocellelll nil ical 'l.',e~,IIlX·Il(, Meik~in~, '''Th~ Revoir of the Engineer,l' Recon· 

mined," alld "l'rof<:sSlonalism and Conflin"; Sinclair, ":-.lotions on Lllgin~cl'ing l'ro-
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t<:ssion;lli~m in AmcrI<.:a"; Andrew Abbou, The ,'>)>)'/('I/IJ v/Pmji'J>'iv1I: /lll F"H~V 1m thl' 
j)ilJl.il()n v/FYj"';"t 1 IIIJor(Ch Lcago: Chicago U1)iv~r_\ily I'r,·," !9R8) i, an imponanr lCHl­

rrihurion ro rhc .IOciologiclllircqrure_ Sec al.lo Edwill I ,a~'(()n Jr., The Reiioi1 of the EII?)­

Neo:, ,1Ild hi~ e%a), "S(icncc, BU.liIlCS' and thc AmCl"ican Enginccl'," ill Fnf!.il'll'Nstlfld the 

Socia/.'>}'JIMI, 51-72, p, (,2, f'n. 4-

54 Robcr[ 'v./, Shclnmc, "The Drafting Room, " "I/)I' Iv/onarl 2, 11 (Novclllbn 19l7): 11-4. 

Also: "emeral Intcre,lt," i)nl}ismml I, (, (1902): 2IS. Ellm DuBol.l. ed., "Spanlllllg Two 

C:entll[]~.I: The AlI[obiogr~phl' of Nora St.lIl[on Barnc:'," His[())}' V?oi"ks/mp n (19X6)' 

151-\,2, p. 1)0. 

\') '\\-'.B. C;ump, "\(!hy Havc TcchniC.11 Mcn Nor Been Recogni/cd A, Thcy 'iholllJ Be''' 

The IWolltid 2, 10 ({)uohcr l,)r7), 11"-,. 

56 {;ump, "\(fhy I-L\vc Tcd1l1iClI Mcn." II-Il. 

57 e:alverr, Theklechtlllim! FJlglJlcer, I.J-9-5L 

58 For glimp.lt.'> of eJ.riier form'> of di.'>contcnL .Icc: C1lhoun, The Alllcrmlll (im! FngillClT, 
C :h.tp[cl' 6; CJlvel't, "lhe iWahtlllim! Fligi/leC!~ Sinclair. A ({,!UCllnill! IIfd)e Amaicd!! So­

cici)' OfAfl'Chtl!!im/ [:'l1gillCei'_", 67-<)~ and Spencc, )dinil1g Engi!!eers. 1;'9, l45. 

)"9 Robert W. Shclmirc, 'fhi' Dmfis/!ltll/ (ChiCJ.go: Chicago I'lIbli.,>hing BllrCctll, 1919), <). 

60 Lctter to thc Editor, -The Enginccr's Compensarion and I-I is Attitude Toward the 1'10-

fe~.,>ion," Fl1gil1t'erirx /'v'ews 6r (!\hy 20, r909): 55)-4-

61 "Is the Draf[smJ.1l a \'\'orkel' a[.l Tr,\dc or.l I'rofe,l\ional Man?" The f)mfi-ll/ltI!!;- Bulie­

WI I, 6 (19°1): 6. "The Modcrn Idechallical Drawing Room": Editorial "!lie DmjisHltlrI J 
Bulieti!!l, 19 (19°1): I-

62 ;Vlall}" stares did nor P,\<;s lawl IInril rhe larc 19lO~ and 1940'>. In 19.17, Ihc 111">[ y~.lI' It'Hi_l" 

[ic~ werc g;Hhcrcd, abou[ 47.000 engineer.,> wne rcgist~red, ,md abtHl( 92,000 by 1<)45-

UiII/lff Strlft,' nUt(tO!]' II/Rcgl.wrt'r1 ['}"oj(;ssio!lti/ FlIgll1(n~(: illli(i/!IIfr! I'lIbliltltUIli (Nl'w 

York: L('\vis Hiswrical Puhlishing COillpany). 

(,j Edirorial, F,ngmemYiS NfW.' 6r (l\lay la, 1909): 554-

64 {;_ 1'. c. E_. "\(Ihal i_, \('I'ong "id1 rhe Engincning Prot<:,;ion i ", 500. 

65 Bbnk .md Stigler, The nel!'/(md fllld Supplj" 124, J)4"(" <md ['abies ;\-10 and ;\-TJ, J'or 

f,gurc, over (imc and b) "pcClali/a{i()ll, ~<:c p. l.l2, ~rom 1929 to 1946, minlllg l'nglfleers 

COtlllll,1I1,kd the highot h,\;(' ,alary. whi!.: chemical cl\glJl('er~ rccc]vnl a 11Igh h,\,c pay 

in 1')2') but til<: IOlVe,lt pa;' al til<: end of the fll'rlod. In civilmgll1eerlng, thc basc .'>al;lIie,,> 

were till' most ,table III the inte[-wdr period dunks lJl P,IIT to the federal public worb 

pn!jl'Cl;. h)r curnpan\om of uvil cnglll~n< IIlCOll1C to that of othn occupariom, R.J),­

ffiond H. Merritt, Fnginecri!!g in ilmCl'imll S(!cic~)', INfo-IN;f (Lexington: Thc Univcr­

.'>itl' I'r~'>S ofKmtucky, ]9(9), IIJ-7; ,,>c~ also, Spcnce, IV1l!1illg !:ilgilll'cl'.<. ]07"170, j04-r(,. 

66 Blank and Stigln, 'fIJc Del!ltl!ld /I!!d SlIpp!y, 24-5. 
(,--; :,,1.Y. Crowdlls, 'The Odiolll," i'l'ojessio!ltd f:ngmeC!' (J)cc~mb<:r 1921): 15_ Edimrial, 

"S.llaric\ of Enginecr,,>," Ihe AfO!!/ld 2, 10 (Ocroher 191;'): 16; "Spe~'ial E'p~tT.\: Char­

women and Chemist,>," Clil'l1IlCtri /lnd /vlcr/lILlIIgimL blgintel'illg 4,11 (I921): 415; "II() 

\V.lltn Fcrgll\On, "C:ompcl1.\at ion ofe :hemi'itl and Salc.llllen, >' C/I('JlI1({11 f/lld Af"ttd!/fl'­

giad Fligl/ICenllg24- II (1921): 4(,0. 

6S Lc[ter to thc Edi[OI', -Trok,>.lional Ohliga(ion~ of [h~ Fngil1(:l'I'," Digilltl',-ilig 

i\'c/Us"RecmdXj, IS (Ocrober 3O"Novembcr 6,1919): Hl8; \;// \\1. K. SpMrO\\', "Unioll­

ism in the I'rofes,,>ion," f'mj;'s-'1!Ii/{/! Fligilleer (April I9~0): I.J-"5. 
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69 As cited III !'urodl, lhe ,Hathinc, 255-6 
70 ''In the [)nch!" New (Jutlook 163 (h·bruary 1954): 55-6. 

71 Nora Stanton Runcy, Letlers ro (he Edi[or, "Indu<;{riai Eq\l<llity fOl' \Xfomcll ," i'''- Y 
Hrmld-li-ihmlf (April 2), 193J) ,Hld "\X!agcs and Sex," tV Y Hcrrdd·T;'i/JlIII( (July 21, 

19.UJ· 
72 Mciblll~, "i'roll\\\lollal Autonomy," and "blgincer, III the United Statn"; )\ora 

BLuch Barne): to Th()m~l~ R. Sulllv,m, [)t'U~mbn 21, 194+ Nora S. Blardl Paper.l, 

Coune'>:, of Rhodd Barney Jenkin-,-, Crcenwlch, Cr. 

7) Alfred I' Slo,ll1, J r., Ariventure.' o/a 1.V!Jire·Co!//Ii' Aft/II (Nnv York: !)oublcda)', DOLIil 

& Company, 1')41); Rl1lh OldctlZicl, "B()y~ and Theil' Toys: The Fisher Bod)' CraFt,· 
man' ~ C;uild, 19.N-19('H and the ~ hking Or.l l'vhic Technical Dom;lin," rahnllLo,!{J' (mel 

C'1I1t1l1'1'-,8. I Uanlwr:' 199:-): 60-96. 

74 Bcnsel, "Addrc<,s;1\ dlC 42d Annual COllvcmion," 

75 John J. Cany. "Idcals of Ihe Enginccl'." addrC_I$ deliv.:rcd;lt [hc Prcscnt;uion of rhe 

John rriu M.:dal;H A.I.E.F_ COIl\'cnrioll, Ncw York. NY, "cbrll,uy I'), I,)2R,jmmltl/ of 

,he Iilllniw!I h"itilUtl' v(Flatricld r'ngmal'S 47, -' (March 19,-8): HQ-2, Sce. For hi~ car­

lier position. when It<: tned to excludc' nl;U\ager~ {rom the /ldd ofeitcrricalc'ngillcl'l'ing, 

Sp~nce, A/mill%. FngiJleI"J, lI1, 
76 (;reat Enginn'r, and l'iOllcc'P; in Tc'chnoiof:)- I. ~lk Ronald Turn('r ;llld S[~VCIl L 

C;ouldcn (~\'\\ York: Sl_ Marrin'., Prc,\<,. 1981), 4I}-4. Fm an e,lI'iy a~_le<;~mcnt of rhc JP­

propriatelle~" of the ddillition. sec Edi[ori,ll, r'J!gllll'CI'Jilg NOJJJ 52, [ Quly 7,19(4): R; 

MU\1ahon, nw MtlkliiS o/t! />roji,,'sim/, loR-9. 

CHAPTER 3 

Thi~ chaprer i_I b,lwd Oil a li.\[ compiled by Louis Kaplan, A BihLillgwphy rtjAlIIlTiftil1 

11I1tlllliogrrlpf!il'." (Madison; Cniwl',lilY orWi,lCClIlsin Prc.I~, 196)) (0 which mhe!' clltric, 

have b<:C'll added, LUlled from library collenion,. "xonlbry li(crawrc, and ,1 shelf-li,( 

search at th<: Library of Congress, The number of ,HHohiographic~ di'C11"S~d in thi" 

ch.lptlT l' b)- no l1leamcxhau,til'C as nl'W mat,Tiai cun\il\ucs to SUrf:lCC, but it PI'\), ilk, a 

rough estimate of thl' literary prodlll tion of enginn-r" On produCing cuitulT ",hill- at 

>voll, see: Cymhi.\ Cockburn, /v/tlChiili'!)' 0/ f)omirilli/a: \¥lVIi/I'II, /vfe!/, tlmj Tnj,!lim! 

Kmllo-f,ow{Bo\wn: t<onhcastern Umver,litv I'rn,l, J9HH), 167-97, 

2 Semmbr)' litCI-attlle OJ] the wtiting of ,mwbiograplllul n:lrrativn is \'a~t, \',\linl, and 

very uneven in quality, It has preoccupln\ lw.wrlal1~, p~ych(lanaly;t" and lit<:rar!' c rilin 

dlikc, '\1uch CDntu,llOll and (()nt[()vn~y ha:. l'c'llll'Tl'd around thl' ,irnilaril ie, and differ­

ence, between blOgraphic, and .lUtoblOgtaphie~, :\1 y undn~tallding of <1ulObiographin 

i\ derived from a muhitmk ohecond,lrv wrililJg~ on tile' >uhjc'(l, ()f ,dlldl rll(' following 

I h.lVe foulld the mo,t w,eful: Jan RUrl1u1\. fh Nivgmjic: rn! i,deidillg (/\mqnda!1l: 

I'luegsma, 1946); Paul dc Mdl1, "Autobiography a,' I )e-f;l(ellll'nt," lv/IJ'v' 94, 5 (lJ(,'~.:m" 

hn 197':») 919-30; Damel Bntl'aux, Jiiogml'h;' t/ilrl SOl'il'/)': 'j1J( Uti' H',(III!}' ApprotICiJ iu 

fiJi' S(I(it!/ Scimu':! (Bc'verly H ilb: SAC F, i'ublicalio<l_" 19B1); AVI'O!ll Fki~h!llan> Fillire, 

ofAlitobillgml'f~v: fiJI' L{IrI%.lIllgl' of Se?/:rVrilillg in l/i{'lontIJ/ {l!Iri l11m1('m rug/durl 

(Berkeley' UllJvnsitv ofCallfofnia Pres~, 19);;!); F\ldk C J~knik, <:(\., U?O!llf}! S Allio/!1-
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ograplll<':s: E,I;:lys III Cliuc15nl (Hluommgton: Indiana UlliVCf;it:, Pr<:,I;, !9g0); Sidonie 

Smitil, A PlirlllT 11/ ~1?(l1n('i/:' AUf()I)i(Jg;-'lp/~)', Jvlmgill(lil(l' {1Il{1 ,j,,, Fi(!1Om 0/ 

Sd/~N.r/,rt'.il'i/ttlt1MI (1~lo(>millgt"El: Indiana Unil'ersi(y Prc"" ]C;l'~7). Th~ Journall3iogm­

pJ~). i,1 dcvoted to ,If)Cciailfcd wl)in in thi, field_ 

John Kotfl', ()lIlfh)i!lc~ the Self (;fllnt/lil)it)' {/lid til(' II1fNI'I'I'Mli(Ji/ (JI'I/Y" (B;ll(inlOre: 

Th~ Johns HOflklm Un,,'u\ity Prcs;, 1<)84), ro, Kotrc's work ciaboratn 011 Erik 

Enboll ',\ and I),mid Ltvm,>ol1 '<, notioll ofgcnerativlty ,\Ild u-eativny. ! {IS study i.1 par­

[icuLll'iy ,>aii~nt for whire !l1iddlc-cLL'~ Illen ~uch J-'> those discu,,,~d here, Clrol Cillig,m 

ha'> ~C\'crdy and dTecrivdy cl1.lllcnged 1 hc lll;lie lOllcclltuaiiz.ltion of rhis body of IirC[,!­

lure. \X'hik hi<;(ori(aliy valid, bU1h ,1ppmadl~' \ldTcr from uni\Cr\,lii.1[ cbims. Erik H. 

rrihon. Childhood lmd SII(ic/), (Ncw York: \Xf
• Nonon, 1;!5ul: n,lIlic! I evin.,on el aL 

'Flii' S~tIS()m ojlv/,UI', 14(; (Ncw York: AI(lcd Kilopf. 1978), (:arol (:illig,lI1. In {/ IJij/erem 

Voice_ Psydwiof/ml lhcnI)' dnd Ulo!llen S De/ieiop!llclI/ (C:ambridge: Harvard University 
P!e,,>s, 1<)82), 150·'). 

-+ In the tr,ldi!illil o( lhc work of S.lI1111ci Smilcs (1812-19°4), S,'I(-Hefp (London, 1 S'i,)) ,lIld 

S"/eccioll; /imn Uw., or tli" i:";IKinaJ"S, with {II! ilallllla IIf i/m!' Prim'ipai 1.f11!r'k." ~d, 

Tholll.ls I'.lrke I Iughc,> (C1mhridge: ;\;lIT Prc'>s, 1')(,(,). On Smile'.' ill.lpil,uion ofengi. 

nens, see for example: Onward I),lrc'>, "Onward .md Onward: A RomanLC of I our 

ConlincnLI, Ide!l1m.1bilid of an Engineer" (mimco by Rmh I. Hill, 1')_lJ), ]5. For a gCl1-
eral ,l.I'>C%Il1CIlt of Smile.,' work, .,c~: Tim Travcrs, Samllei Smiles (wd 11)(' l/icliI!'i{1I1 1-1?o!'k 

F/hic (Ncw York: Carland l'ubli"hing, 1<)8;- iI970j). 

Embury A. l-!irch«Kk, /vly hli)' Yl'tIn ill h'If!,1J1eCr1Ilg (Caldwell, Ici.Jho: Caxton prim­

er" I'))')), Dediclliol1. rhe i(lilowing alilObiographie.1 direcrl,l' ,lddre%ed young m.1le 

adok,<.cel1l.1: John h,mk Slcv~m, Ail Fllf/llfl'l":' Rc(()iieClwm (1\ cw York: McC :raw-I-!ill, 

1')3(,), xiii, (,(,; \X'illiam I ,cRo)' Emmc\, III(' illllohwgl"fl/,hy Olflll FIlf!,lf!fl'r (Albany: ron 

Orang __ Press, 1'),11), fOfCword and \I-xii; Albcn Sauvcuf, Alnrdllt!gll{d /?C!!IIIIi.,'({'i/(('s 

(l\' cw York: American I Il\lilllt(' "r'/\-jini ng and J\1l'wliurgical Lnt:inl'('rs, I,)J7l, iii; "SC" 

I"ning and Tr<lining of' fl.lcn," III Paul \X'~cb I illhlidd, ;1111101111 !.UII'!"- N.('I1ttl/(lII.f or 
till lildlf,ftrid UCU!(iII/?/1 {C :lcI,<'land: Th" Corda}' & C;ro,\, 1')4')). 

(, Leigh Bri.,wl-Kagan, "Chille\,· fl.ligr;uioll to C1ljj,mlia, lR5HRH2: S('kncd Indll~!ri('\ 

o["W'ork, rhe Chillcs~ I [}~ti tIIliom and the I ,egi,hui,'l' Exciu,ioll OLI ['l'mpO'-M), I,dbor 

I'orcl'" (I'h.D, di,~" llar\'ard Uni,u"n)" (982), 21-_11. 

7 ,\II(h<1el L I'lIP"[' hmll hllliliY;!'IInt (() /;1/JC!/wr('Sew York: Suibncr~, 1923). I:\enj.lmlll 
(;, Lamnw, UCClriw! (ilKim'IT Ail illitohivgmp/~y (1\ cw Yor-k: Putnalil. 1<)26). I'.I1lIlll't. 

AuwuioSMpli), Litchfield, A/alii/III !.Ct/lJi'_', 

8 J .1I1leS M. Searle" rip fwd Ji!lltS lIf'a ('h'if 1:'lIgiIli'CI'; SlIppionalled by llli' 'hilt 11m!!:;' of 

{he A1is;i5fippi Ri{}l'I"(C:incinnali: Robert Clarke, IR;))),,1, 21. In hi, prcbce and ,lppl'n­

dix, SC,lIies used excerp!.\ f'rom Cll.lrles UkttJr.'.1 18\'7 repolt (0 Congrc'>S on rhe il.lis· 

"is'>ippi Rivcr [() _,IIPPOI'! hi,,> argum~nl for an inrcgrarcd warer ,\)','>[~m which would 
prevcnt sevcrc Hooding. The ,lrgument for ,1 comprehemive 1'1,111 Ll[hn dun fiu-riler 

,\[rengthcning the levcl', r~prc\entl'd ,llllinority pmi[ion in 18')1. Robclt \V. llarri\on, 

L"vct' /)iJ/J'IC{; tllld !.CI.'Cf Buildlllg ill Ahssi_uippi: A SfIIJ), ol\{{//( flilrf roml 1j{i1J"{; /0 (illl-

1m! AJiSJiSJJppi Ril'CI' F/OO{i, (1')\,1), 121-41 C)n [he role of (he icI'Cc ,'>),,[em in !he Soulh­

ern "COllom\', s~c Rohcn I . Brant"n, G,ltOil Kllly,rirll!lO(lhf tV('I(' Slillth: A Hi.fllJr)' o/II'f 
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Yawo -l\.li~'l~;ippi 1 )<:iw [Will Rl·col1"tr\l~lioll 10 Ih(· T \\":111 i~lh Century (C:amhridgc, 

MA: Harvard l;lliI'~,.siry Pres." J967), 1-3S. 

9 Searles rried to convillce both Dccr Creek planter.l and Vichburg Illcrchants of the fca­

sibililY and profirahili[)' of rhe I\kmphi~ ,md Vichhl[rg Railroad C:omp.lIlY, Searlc" 

Ufi: miff "limr.<, 9J-?. Exeepl r'or his ,llitobiography, no inf(lfmatioJl appe,Hs in .,pccial­

Ilnl c·nglllCl.:ring biographical dictiun,Hies, biogr,lphical .'OllrCe\ of' thc Mi.,~i."ippi ,mJ 

LOlllSI<UU reglon wht'fc' Sl"arle~ worked fur tlw grCa(Cf part ofhi"lik, or in (:()ngre~,\i<l­

nJ.1 rccords. I am gratcful to Nancy Rcnaw, how~vcr, for brlllglllg to TnV attention two 

I'cfclencc\ in thc GreCll1'itle "fi'mn (Mi,ISlo"lppi) whIch pbceo hun 1Il Grc~nvill{;; 111 1S74 

~s part of a United SUtCI Army Lcvec investigation. ASCE Applic.nioll Rcglster. 

(;rei'!l1'i//e limi',"(j AUglLl1 ~nd 12 Scprcmber IS74). 

10 S,'ark" riF'tlml limes, 4-
II Se;lrics, life tmd Times, 1I0-n. Irish imllligranr~ were recruited for levee work, Robert 

'\i,f I'-Lmi,on, "E,nl:' Su[e Flood-Control Lcgi,la[ion in the ,,\\i,l,i.ISippi Alluvial V,II­

ky," joltruai o/;\4iS'IJSlPPI HisllII)' IJ, 2 (April, 1<)61); 104-26, p. I25. 

12 \\'tCl' r. M~ibins, "S("ience in the I.lbor l'roee.,,: EnginecJ'.1 ,]., \X'orker,," in l'mps­

siul/ld.' 1f.1 Wo;-kin': .Hmtrril'lbor /II Ar/IJiUlred Clpittlli.'lIl, ~d. C:haric~ Dcrher (Boston: 

C. K. Hall, 19»2), 121-40; Alfred D. Challdkr jr. The Vi.>'lhLe HtII!d.· Thi'lHtlf/agl'l'itii 
RI'I)(JilltiuII ill illlll'rii'l/Ji 81"111(."> (Cambridge, i\L\: H,nvard UJlivcr~ity Prcss. ]')77), 2. 

13 Searles, 14;' tI!I(/ liflll'." 97 jame, I" Roark, AltlSfl'!} wJ/ho/lf Slaw;: SlIlIfhcm Plt/mCl'.' iii 
the ('il,i/ W-::/i' Ilnri Ranmtrucriofl (0,'CW York: :\:orton, 1<)77), Chaprcr 5. Hi.1 involve­

ment ill l'ngincc'rillg bellll'l' dl~ Civil W'ar suggC~h his Llmily W,l.' 'llrcady in economic 

dediJll' hd{l[e Fmancip;\1lon. I <lIn grateful [() joe Rcidy fIll" Ih'lI"ing hi., thoughrs with 

me on dm ISSUC. EnlTllel simibrly could pur ,I pricc on his bbo[ ,md the proflr he made 

fOi IllS cmplo:'n,l, cxpre,\;ing hi; frustration ,1] being undervalucd, EmmCl. Aurobiilgm­

ph)', 94, 

14 Clark c: Spence, Aiillillg rilgiilfCl.< C' Ih( i1mi'rimil \Vest: '1/;1' {,,(('-lioM Rngm/e, 

IS4Y-1919 (~e\\' Hawn: Y.de Univns!ly ['rcos, 1970), 9H-IO); John hili, '{he /llitobior;­

rl,phyojjnhl! Frilz (:'..)cw York: John '\i,/ile:, & SOIl.l, 1912), 99-107. 

15 Sec BrJnfon, COWl!! Kiilgrll!lII, I-jS; Rohcrt "1'/. I larmon, LI'/iff IJistricrs dilt! {,/,we 

Rlli/rimS 111 AlissiiSippi. 130 and "Lui:' State Hood-Control Lcgi,li.nion", 104, lJ7. 

16 Attn rile' Ci\ il \X',u', m,my '\o\l[hel'l1 men weill into cnginening in order to [epicni,lh 

their ilnalll'n ,md uil'd 10 r~~On,tiWk thcir (problcmaric) Sollthclll idclHit), as.l pro­

({.'som))al 011(', \\,i1h varying degt'<'<'s of S\l,·ce.". \\/il,fll1 .md Searle,1 were the mO.lt ,IUC­

ccss(ul ,It (hi; trall~f{)rn\a[ioll. I'ic·h, I. hm\'cv('r, wrOI~ rwo ,ll!lobiographic.li narrarivc.l: 

all cllglllcning alilObiogra[)hy sif'n;ll1ing his ,ll1egi;l1lcc to whirc northern manhood. 

and the uthn, a hUlwng autobiography, suggcsting hi" loyal[y to Suuthern white man­

hood. Rohert Milwil Howard, R('!IIiilI,lCI'IIC(.i (Coillmbm, CA.: Cilbelt prc<;.I, 1912); 

'\i,'ilkllll D. i'iLh'1\, A Skcl(h o(f!;e !'i-,!(t'.\"!l!wt! 14;' o('V/i/l1d!J1IJ. l'ickCflII/FolI;' Beal". 

~y(iiJlillg (! Dui,,,ilk: John 1'. ]vlol"[on, [;Jo41 and his "Memmics of a Be.lr Hilmer," III 

HlI!lfj,lg af High Altlturie;: Thi' liook iI/lf}e 81m/le tllld C}'ocker: Ollb. ed. (;~orgc Bird 

(;rlllndl C'h'W York: Harper <md Brorhcrs, [91)). I"r,mk L .~mith, fiJi' }'IIZ(liI Nil'iT 

Uack.\()n: U n;v('I'.,iu, Prcs,; of ~ j is,is,lippi, 1914), 217-42: Willi,ll1l ! I \<'ilsOIl, Remilli>­

(l'i/as, nL Eli~,lbc[h B. Pharo (Philadclphl'l: P.lltC[,\OIl .md \X/hit", 19.17). :'1.:(' abo: 

blum Randolph, (;/('tIlling., fimll {] lIt/!'I'es{ oj lHriJIl!l'in (COlllll1!Jla: L.\'(/. Stcphcll,\, 
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193::); Richard Jm-lin \tIcCarly, Work tlnd P!tI)' (K,lllsa~ City: Lmpirc Pre,IS, 1912); i\1.tt­
(hew \X'alron Vcnable, Fight}' Yem:> Afer: (II' Grtl!ltiptl:, :;/01)' (C:harlc~((}n: 

Hood-Hci,>crman-Blodh,lg, (929). 

J7 \v'il,oll, RonilliscfIICC"J, I. John D. Lirticp'lgc with Dem,lrec Bes~, III Soml} (Jj'S(Jl'ict 

(;o!d (New York: H;lrcoUrI, Br,Ke and Company, J9JK), xii-xiii; Emmet, Allfllhi(lgrtl­

p/~l" xi\'; C:hal'k~ T. Poner, Filf/ilariilg Rl'l!lilliscfllccs (New York: \I('iky ,md SOil', 

1912), PI"('C1Cl·. 

J8 Ruben Ridgway with balwlk' Law Ridg\vay, Robcrl Ridf.l"'~V (Ncw York: pril"llciy 
prin(C'(l. 1940), Pl'ch,"c; R. 'V(/ J.aw(ol1, An FilgiilCi'/" iillhl' Oril'!iI (I.m Angelc<;, '\\'allOn 

& '\\/nghl, 1942), J mrodunioll. Sel' fur examples or rlw IcdlllLcai knowledge ;llld do­

ljU~IKC ('ontaincd in viMwl rcprcwllt<ni<llh: Engincering NOiebook~ Collcnion, AI'­

chivcs Ccnlcr, Narion'll MU$('lIm of" AmCl'ican Hi'>[()ry, Sllliillsollian Illslinuioll. 

\X'a,>hingron, DC, Oil thl' COllllllllllicarive powcr of ,'i~lIallangl[;lgc, Elllbmy A. H i(ch­

(Ock, a Ill~lhanical ~ngincl"l" who '"carried 011 qlli(~ a mnvcr\;l(ioll Ion air brakesl by 
nwan~ of a IHl(l'hu()k and pcncil and look and no<.1.<' wi(h a French colkague ,H (he 

1900 Paris exposition, \\,ilholll eidwi of them knowing rh l · o(hcr', lla(i,'C (onglle: 

J I ilch(O~k, rift)' Yem>'. I\"4- AI~o hlgenc S. Fnguwn\ das,i~ anide: 'Th~ Ivl ind'., 1<)T' 
;-":o(1vCI'bal Thought in TC'ciulOlog;'," SUN/a lAugU'l 2(" 1977): 82;""3(,; Hamid 

lklubkv, "Lngll1<.Tnng Dra\\ ing - a L !li\'n~al Languag~ III 'j\vu Diakn\," 'hdJi/o!oJ!J' 
IImi C"lwr,. )2, 1 (lal1llary 1991): 23-46; SIne Luhar, "RqlrC>l'llIing 'I ,'cillluloglc"al 

Knowledgl'," (paper ])IT.'>cnt"d .tt thl' SO<.ll'l), of the Hi~tory of' I'l'dlilology ConK-rCJlee, 

i\hdison, Octohn 1991). 

J9 JA.L. \\(/addell, '''1 h~ EnglIl~cr's Engli~h'-' ami 'Technilal Book Writing," hoth III 

}de!lloin {lIJd Addres;c; ofTw(J j)emdcs bl'j.A.L. Wtltide/l, CI!!Imlrinf. tngillul', cd. h'lIlk 

W. Skinner (Easton, 1'.'1..: M,lck Printing. 1928)' 3))"9, p. 156 and 32-)")). Sec also: Ldi­

tOi i.lls ill ClliJjilJ"IIi{/ jll/mud ofTahlllllllg), I, 2 (April 1903): 100-1; 1. 3 C\ovembn 190.1); 

Thoma\ A. Rickard, A (;1II'ri1'10 '!,diiliml W'rilillg(.~,ln fUllcisw: Mining .md Scien­

litlc Pres.,>, 1908) and lec/mim! W/ril1llg (New YOlk: John \\(/ilc;, & ~ol1.\. 1920); Hi[ch­

colk, FiJiy }~'drs. J69"70, 2~0. 

20 1),lIlfolTh H. AimwolTh, "1)i,ICllS.lioIl OIl R,lilro.IJ Loca(ion," '!i'{//lStlclj()n; o/thr Ali/ai­

mn i';ocJCly oj"Cil!i! rilgimer; )J U .lnuar;'-Junc IS,)4): 95-S. p. '):;-. 

2] Daniel M. Barringer to euy 1'. Bennett in il~99, as qllored in Spence. iv/iniilK Filgll1cer;, 

S9· 
22 C;corge \\(.'. Brown. "l'riva[e Log Book of a lilde nip to Nicar.lgu,l, 18')7-K," Division of 

Engineering and J ndlL\(I')', N,lrionai M \I\Cllm of Amcric,ln Hi\rory, Smil h.lollian lns!i­

(lltion, W'ashington, DC, (F&l, N\IAH. SI, hcrc'af(cr). ror otilcl' cxample" ~ec: ;-..Io" 

v~mh~1' j, 18So, ?\a\hanid Chapin Rar (orr~spon<.knec to hi.~ ~i~,[el' Anna. N~w Haven 

Historical SOCi"IY, 1\("\' I !a'TIl, cr., (Ray Papcr~, hel'caftnj; Cn'il" Hul~c I\tmch;lI, 

SrlJ(?1 G!"IISS Hilt.': An /;""Kim'/T'r If/iff ill Ccntrril-IIIItI-S(Jllth ;llllcriu/ (:'--Jcw York: Farrar 

& Rinehart, 1939), I:l.l; Ailbwunh. knot/ariol/:!, )72-3; Herman 1i,llIpt, '·j{<."I\lllm­

Cl'nce~ or j'.ady Hlstor~' of til(' Pl'nmylvanla Radro~ld Com]JaIl)-'," In)l'~Ulp(, DivLllOll 

of Lng in cering and lmill-my, Biographical File, :---.IMAI·L SL 3; l.ittlcp,lgc, Iii ,\,.tlrrfJ o/' 

Simier (;I!ld, xii-Aiii: Hitchcock, iH)' Flf0' YCtll]", 60, 240. 
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13 Onward Bate,1 u\<.:d tillS tlmd-pusan narrative m hi; autoblOgra[lhy as a rhetorical de­
Vice, (}l/wmd (/lid (}nulflrrl, 3: \X/i!:'on, RriJIiilisiCnrn, T; l,iltkpagc, /;/ SCflrd! o/Sol)il'f 

(,o/rJ, xii-xiiI: LnH1X't, Alltobwgmphy, :>.i,' 
24 Ainsworth, Rcrol/alirlns, Tl, 31, IS7, Aimwonh, ,I nlember or the ASCI: from Ill86 unnl 

hi" drat!! in 1904, appearo only once til(' orgamZJnon', an nab wilh an obituary: /'m­
acrlillgs o/thc Amcrict/II .'wrlef]' oreillil Fligineer, 31 (H)05), 241-2. 

25 For examples of their occupational writing. see: John I" POll, ()r<.:hard Iron \Vorb day 
book, July 6, 1861-I862. MSS Colleuion, #)990.0178: C,~ .. 'V1oriv)]] Fngint'l'LI' Log­

boob, j1l63-190l, 1\1SS Collection both In Div. of E&I, :'-J'\1AH, SI; Engineno' Note­

book Collection, Arlhiw,1 Center, N'\'lAII, SI, \'\/,Llhington, DC 'I he diary of 

ELl.lmm D, l.eavitt, intended a, .m enginenl' log, wao exception,11 in evolving into a 

pcr\onal record. EI,]-'>mu<; D. l.eJ.vitt JI. Collection, E&I, l\'MAII, SL 

26 Henry Root, I-Ierny Root, SlIrvi'j'a)", Fillinal', flIit! lill'clllo!' (San Franci,lw: privately 

plinrcd, 1')21), 7. 

27 Lirdcjl.lgc, Iii S{'{Irrh IIfSI!1'il't (1I1/d, xv, 

zll Mar<;dul, S~IJt'n (;/"(/)'-" HuCJ, 54, Obitu,lI':', The New Yllrk Times (\1arch IO, I~)7(,): 42. 1 

am grarcfLlI 10 JdTrey K. Slill<.' For calling my anenrion ro lI.-Ln,<;cha('<; <lurobiogl'aphv. 

On gtndcrnl difTn,'nces or thl' f]-onricl' land~c,lpc, sce: Allnenc Kolodny, j /;(' '-miff /'1'" 

jim' Her: /-'mllrls), (Inri hJ.l'frierlU' IIfthe AiI1er1(t1!! !-i'DIllim', lfilO-lfifio (Chapd Hill: Thc 

Gnin'I'.Iiry ufNonh Carolina Pre,s, I<)S:':), )1"-54. 

29 Alll$wonh, i?no!kr/wY!-", 3.). Scc For a dcwiled di,Uls,ion, JoAnne Y JIC~, ClI1iml throuj!,h 
Curm!llmiw//(Ji/: TIl(' NIH' O(,\}Stl'iY! ill A!IIaimY! Aftii/{If',(!IIeill (Bal(imorc: The John'. 

I jopkll1~ Univnsi\y, 1989), 2)2, IF; Spence, /vli1llY!l FilgillNn, 9<)· On Ihe lIW of effi" 

Clent language, sec: Cecilia Tichi, SIJljihlggettrs: 7i-chna/()J!,)', '-Ifl'l"fIillre, CII/wl"e in ,Hod­

emi;/ Airlerict/ (Chapel H ill: TIll' U ni\'n~I(Y of I'ol"\h (:<1l'Olil1;l Prcss, 1987). 

)0 Ainsworth, Rl'<ullI'C/imlS; Littlcpag<;", hi Sl'fIrch IIfSOIlift (;a/t!; Charb T. Poncl'. Fllgi­

III'<TiNJ!. Remillisui/[(.' (.:\n~ York: \X'iky and .'JOm, 1912): Ridgway, No/Jnt Ridgt{lt/),; 
Seaile,l, l.ije 11iIt! Fimes; and 'V(filson, Reminisccncl'f. 

)1 hi!?, AII{o/JioJ!.mph)" 1)3, and 150, 16H, 171. 

32 Emmet!, Amo/Jiogl'llph)', 86"92, I17. 

j1 SCJries, Li/;' and /I111e;, 73. Donald Yau)\'one, "Aholitioni,\t~ and the I.angudge of I-'ra" 

(crnal Lovc," in /v/CliniIlK' fin' iV/ali/lOod, eds, l'vlark c:. Carne,<; and Clyde Criffen (Chi· 

cago: Univcl',<;ilY of Chicago Pre~s, J9')0), 85-95. 

34 Aill\worth, RecolLections; Emmet, AUlObiogl'llph)'; POI ttl", FligineainK Rrmiili.'cel/ces; 

Ridgway, RobeJ't RldJ!.II'1l)' RoO(, Sur/J{')'(JI', Fnginca. 
l5 Barc" O!1ll'llrd lind Ol1wtll'd, 3; sec alw Bate; rI Ill. a/Virgillillllnd A-Ji5wuri (Chicago: 

primcd for private circulation, J914), J55, 
16 Alfred \X'eq (;ilbcrt, Ca/one! A. Wi Gilben; Cil)i/ I:ilghlecr (CinunnalJ: HIstorical and 

Phiiosophicli Sociely of Ohio, 1934), 25: (1bituary, ilir Nau Yurk rimes (Augmt Ill, 

1938). I'): J. See also: \Valter Hoicomh, Alnnoric.' I{ Wllllf! Hulcumb of iiirrinxton, 

rllrhfil'ld CIIIIIII)" CII/lIII'criCtii with 1/ Pll' rli'parlll!'c.' ill ,~i'!Imlllgy, publil iNUlds, W>fllm, 

ct(. (N.p., I')}»), 25. 

57 rl'iv, AutobiOKl'llphy, J60·J. and J46, )01; Benjamin hanklin hlckcmhal, "John Fnv, 

(he 11'011 ,\1~~lel"," The I'mmylIJlI!lili Gemltlll Sorit'fJ' 34 (1929): 95-111, pp, T02, 104. 
-,8 B;HC~, "Onward ,lIld Onward." 4, 20, 
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19 See the role" of "volllcn In the productioll of the alltobiographicl oi"l ink-paw: (initiated 
and produced by journalist Dcm,I[('C Be,I"). Ridgway (In.ltlgawd hy, wid to, and writ" 

[en by his second wife babelle I{idgwa~'), \"(iilsol\ (edlll'd and puhli<;lwd hI' hi., gr;lIld­

d'ilighter), RUe.1 (mimeographed by Ruth I-lili); Torn Coon,,}, /V/(('/ Tom COOilr]' 

(colLlborated with l\Jildred H. Comfort) (l\lilllll".IjJOli,: Lund l're:,~, 1945), SCl' al,>o the 

?\iath,lIlicl Ch'lpin R'ly p.lpn, which wne PI-c,ltn'ed and dOl1atc'd by hi; ~i;t<.T, rill' au" 

thor Anna (:hapin Ray. Hi.1 "istn biled to le,lvC Jny or her own papers, <10 did hn 
brothel'. Also, .lee: Bl'Own diary, "l'ri\'~[e Log Book," Lxceptional !l1 tim respect "'ere 

f:mnll'l. nit' AUlohiogmph)' and Hitchcock, Fili)' Yean, 13H, 140. 

40 Matsch;l(, S{I'm (;I"ms HUlJ, H, 6-7. T,Kimrnit)' returns rhroughollt the narr,lt!\'e ,1\ a 

powtrrul rhemc, sc~ pp. I21, Il5, I)H, Ill. 
41 j;lllle<; \x;1ol"r;lll, 'Ilie AIfJl/oil'_' o/jtlnles, Ch'i! FngiiICCi': I/Iirh Ouitutlry l'o>fJilipt 1:1' (/ 

Friend(H,ll"l'i,hurg: F. K. Meyer, IHH;,), 5. Sec al~o hi, Reporrofll SUH'IJ' of So uri! Pel/i/­
siv({ni({ RtI1lrotld(n.p.: IH('~) .mt! Rl'jJol"l ofrhe Penll5ytvtl!litl Bllard oll'ennsY/[I{/ilia {/luI 
Arne' Ymkjlliilt HOlfndtllJ' CiIl!N!li,-;ill!l (I Lmi.lhurg: I..S, H,m, ~t.ltc I'nnt('l', IS7H). On 

COnLl(r~ wilh working-eLl." maniine.", Set ,llso Icr[cr.'> Septtmbel H, IH7H and October 

1), ISBo, lby )lapcr~; Spcnce, /'vlinillf!, Fligillft'l:\, 3JH: I'tt('l' \X'a}', Cmlllll!!l Itlhill': 

l-f1orkas ({lid the Diggillj!, IIfi\/lIrrh Ameriwf! Cmllli>, 17811-1860 (Baltimore: The Johm 

J lopkins Univcr.,iIY Press. 19')))' 14-1). 
42 S~c' for a vind dl'~criplion: Thuma\ j. lvli,a, A N(/IIIIII ofSreei: The Aftlki!lg IIfA1(lflrm 

Artlnim, r86<;-!925 (HaluJ1lul'c: 'l'heJohn<; Hopkin, Univcr.,ir:' Pres,l, 1995), 1-4-

4.'\ bham Randolph, Gfl'tliIIllKJ-,!ioni (/ Hlln'cJ'II{J'vltinnncs (Columbia, E,";';/. Srcphcm. 

1937); f)AIi. ~. \'" "Randolph"; Dunald L M iller, Cit)' OFfill' C'mtlliJ' Ihr l:/,ic of Chi­

ctlr(J and the Mahilg ~(AmcrIUl C'\c'\\' York: TOllchstone, 199(,), 4I9-,11. 
44 Dav!d :Vlontgomerv, "'v;rorhr.,>' COlltrol of MaLilJlll" Productioll in th.; )\innl'cnrh 

Century," in \)(lorkcrr' Cimfrol iii Americd (New York: Camlmdg:e UnivC[;it)' l'rn<;, 

1979), 1-_l1; and i he Frill IIfthe HOIISI' ofLfblh-(Cambndgl': Cambndg~ U niv<.:r'oity I'r-l"_~, 

19l17), Chapter I; Ilcrhert C, Curmall, 'Two !.ochnlb III Pennsylvania, 1873"IH74," 

i'mmY/J/(/ilili /'v/rfKtlzifit af Hislol} lfild HiogrlfpJIjI 8l a uly J95')): 507-,26; (;ar) /vi. Fink, 
ed., Labor Ui/I'Un.< (\Xiestpor!, Cl : (;rl'~llwood Pres>, !977), J58-('0: I . .T,C Rolt, A 

Shorr Ilistlli} ~(AJmhil/l' {oo!,( (Cambridge: .I'VIIT Pros, 19(5), llllwdunion; Melissa 

Dabakl;, "Douglas -I ildcn',1 ;\1((h(/lI;1.' F(J/l/'ltdii/: Labor and lh~ 'Cri~i~ oi' 'vlasculinilY' 

III the rH9o,>," Amerioll'l QlIllrrer(Y47, 2 (JlIn~ J99\): 204-35, 

45 For cxamplc, till" ASMt publl,hl'd: johi/ f:dso!1 Swttt (192S), A Biogl'tlph)' o(VY,dur 

CUlig KelT (1927) bOlh by Alben W. Smith; William F. [)\II and, HoblTl Ht'if>J' T!mi'J'!ou 

(1929): L l' Alfi)rd, llemy Lfll'rcncl' (,'anU: Lear/er in II/dmt,)' (1934), Joseph \X'. Ruc', 

jtlme; Haines; (19P), Mortimer E. Coolcy, Sdcntdic 13lfICksrnith (1947). Nrlrionrt! 
C)do/'tlcdia, '>.v., "\\iiley"; Idi.l<l, Ntlfioll ofStl'l'l, 74 n. 76; Amy Slle Hix, ''In,,mlillg 

Oursclve.l Out of Jobs: Amniu\ Dcpre<,slOn Era Debate Ovcr TechnologICal Uncm­

ployment." (Ph.d. Di,IS., Tht Johm! lopkin,l Univn~it)-', 1994), 459. 

4(, Flill., Autohiogr.lphy, 23(" !ell, 245, I49· 
47 Sec al<;o: \X!arrel1 I, Su~mal1 \ cb.l,ic, "ClIiI\JI'c Heroes: Ford, Barton, Ruth," in CII!liIre 

tI.\ HiNmy. Tf)f Tmn,-jimmlliol1 o/Amrriftlll Snciet), II! rhe TWfillicrh Cfmlll), (Nnv York: 

Panrhcon Books, I<)R4). 122-49. 



lv1(/king 7i'dmo/0S,.y MlIS(lfiillt 

4H Arthur C. Blugoyne. Hlllllc.(tn/d (l'imlmrgh: prl\'atd~ pnllled, IH9.l), 130-197; Mont­
gomery, ]{vi/Se of" Labor, 36-45: l)avld Brody, Stce/U'orkI"U iii Amaiu/ (Nn" York: 

Harper'j orchbooks, r )960 J); Jeremy Hrechn, Sud·c:' (B()~lon. Sourh End Pres.l, 1972), 

53-6J; Fink, cd., tabor Unillm, 160. 

4') On rhe fi.1Ilctiom of joke.l. ,lee: MJry Douglas and Robcrt Duntoll in Rethiilkillg Papil­
lar Cliltllre: Cllnfelllp()l'tll), Thllllghl in Cilitumi Sfllriies, ed~. Chandra /dukerji alld ,II,Ji­

dl,lel Schlllhon (Berkele:': UnIversity ofCalif()[IllCl Press, 1991), 291-310. 

50 Frilz. Au{obioKl"tlphy, 296-7. DAB, S.Y., "Ro~sit('[." Philip S. roner, "fI,c i'li/iries (/liri 

I'r"",;((s 1If"1I1<' Ail/aium Fet/emfioll II/Ltlbm; 1900-1909 (:\ew York: ) mernalio!lal Pub­

li,hcr'i, 19(4), esp. chaprer 4: John 'Cj/. [Icvener in Labor Ullio!/S, 41:'.-1}: BrLlce S1Ilclalr. 

/I C(!IIenliia/ 1I(lflt AmeriCtin SoriN)' o/l\Iahlllliail Eigineen, ISSO-19SI1 (Toronto: UIlI­

vcr<;iry ofTOIOllto I'rc,I~, I')Ho), 6j-7, H5. ')H, I2H-'), IH4-6. 

51 Frir/, AuwhioKmpliy, 27H-'); A femalt perspective on thc celebration wa, plOvided 

anonYlllously \)1' "The Banquct ~<; Seen by One in thc C;,llltr),," who wI)'ly commented 

thar "all hum,ln hiqor~' ,llre_\r~: Thar h<lppines\ for man, rhe llllngry ~innel: Since Fxe 

,lle the appln, much dcp':llds on dinner l", pp, 3l)-IH; S_v_, J)AB"h-in" 

Sl i-ritl, Allto{;iogrtlph)" 22.,).1,62, g2, 100, 1'-9, 12(,-27, IF, 

51 Iliu., Alltobiogmpi,),. l75, _W. 

54 ]'Iiu, AI{tol"lIgJiIj)i~y, 5.l-4, 2.05, 2~-9, J.l-)4. S~.: ior Olh~[' ('x;lI11plc" Hil~h~o~k, Fiji)' 

YM!:(, 4li, li2, ')H, 107, JJI (jok.:s); Ray l'ap.:rs, krr"]',, O('lob('l' )1. lH7H Jnd Nov.:mbcr 31, 

lH7H (011 Jokl'~). Scptcmber 9, IS7S (languagcl. 

55 Fritz, Auwbivgmph)" Chaptn 2.0, 'Tuddhng." 

':i(, Rohcrt 'v./. Shelmire, 1/;(' DUifis/!1t1i/ (Uliugo: Clllcago l'ubli\hing Bureau, 1<)1')), 

10-I], )3; Pc'ln r '\1~lblll~," /'ro!(-'~~lO!lalism and Conflict: Th~ (:;l.le of rhe Ameriun 

AWlCi,ltion or I;.ngineers," jOllrnal o(Socifi/ Him)l], 19, 3 (Spring 1986): 40.l-4~I. p_ 40(,; 

Fink, labo!' Unio!l;. 

)7 Edward Caq}ellll'r, "Tomorrow," 'I/;e Dmftmltll! (Ckvl'land) l, 4 (;\pril 1903) 

)8 AJ_S_. "'j'he j)rafr~m,ln," flie IJr4i;ma!l (['hiladdphia) I, (, Ual1llary 19~1i): 16. 

)') S<:<: a1,0 i\ji<;;l, NtlNOIi o/Sucf, 174_ 

60 SamUl'1 'lit' Tra)lor, OUI oldie SOIllIi\J(lI'S/: A 7ex{/( Ro), (Allcnrown, I'A: Schlichel & 

SOil, 1916), Forl'word; John (;. CaweJri, Af!osrles Iif"the Selri'vlade !'vlan ( :hiclgo: Ulli­

"Chit." of Chicago Pre'55, 19(5). 

61 Cdhert, C%nel ,'1. \\'1 (~,fI}('J"I, foreword. 

(,2 I'aul Stam'l, O,rlilf!.i!lg t!if SkylJilt ('\cv .. , York: \'(linlc,lc)' HOllse, I';llH), ,16. 

61 SteVl'm, !<Clo!lntiiilIJ' o/(/i1 FI/fiilfCl; 65; \ee al,o j. I; Srevcm [() I'rof~.\,o]' Carpsis of 

;\lanila, Mar<:h 2/, J~n6, l)ibner I,ibra!")". NMAH, SI, W.lshington, DC 
64 [)a\'ld :Vk(;~<:, "lyJakillg Up !'vlind: The Early Sociology oflllvmtioll," 'liY/JIl%KY //i/d 

Cufturr 36,4 (October T,)'))): TJ-Rol; Rix, "Inventing Olll,lclves Out of job, I," 45H-9: 

nL!5 46, ~.V., "McCraw-Hi!!"; Arthur 1'. Molclla, "The FiJ'.lr CencrJtioll: Usher, 

MUIll!(m!, and GlcdlOn," in 111 C(Ji/uxt 1lie HI5[(IJJ' tllld Ihe His/or)' o/7ed!!lolllfQ', eds, 

\tephcll H. Cutlil[e and Robel"( C. PO>l (Bcrhlchem: I.~high University Pre.I', 19H9): 

HH-I0.,. ()n collectiyl' melllor~: l\.lauric<.' Halhwach" TI)( Co!fecrlr'c Alemor)" Intro. 

Mary [)ouglao, ([,!n;. h-allcis J. Diner and Vida Yvdi (J\~w YOlk: H,lrpcr & Ro"y, 

19HO 11950]): Philip '\lor,!, '"Between l\.l~lllory ,lIld Hi.l(ory," iHen1mJ' alld Co/iiI­

tcr-j1h-muI)', Speual I;,IU<,', nh. :':athalle i<.'1ll01l 1),IVL, alld Rudolph Sram, f("j1reSeJlllI-



/\rotrs C/JrI/'trr4 

tium 1.6 (T9ll9): ;-27.; David 'j helcn, "lvlclnorr and Amcrlcan lliswry," jOllrnal 0/ 

AmcriwrI Histo!}" SpcCial bill' 7), 4 (Jviarch 1989): lJl7-z,). 

6) (;dbcn, ("j)!onti /J. \V (;jfbtrf. hnruduction. 

CHAPTf:.R 4 

Cyru; Towmcnd Brady, \Y'eb iI/Sted (;-<ew York: Hemmg H. 1Zl"\"ell, J916), i'rehtcc, 

2 flJe New York ,'ilill O,![]U.lrY 16, 1916): 7; Julian Cha,e Sllull\\'ood, "EnglllcCflllg and 
AIT," Ctlsfia', 37 Uanu,uy 1910). 213-6; LOlll.I H. Cib,\on, "Art and Lngillcning," Sc/C/I­

tdie Americdll Slipp!emwr 'ill (OC[obn 1904) 140j3-4: James 1'. I lane:', "Art ,md tht, 
Engllle(T Combinmg the U~,dlll and the Ikautifld," Sricnrific Amnialll Suppkmi'llt., I 
(Febru,lrr 1), J9(1): 119; "Arti,tl~ Ilndge alld Highw,\)' R,ullIlP," A!IIiTiom Ci'(V 10 

(March 1919): 234-39; "Structural Art," UtlT{/!), Vigor 67 (Dl'lembcl- zS, 1920) z6-7. 

Sec also for ,I ;imilar trend In the \:ctherland" flarry LliltSCIl'S fngl'ilimr l'iIIl oemr/,: 

hi.<torie, pmkfljk. ni{/i/!i fil o/,I)(IlrilIKPI Will illgenimrs in ,Vl'dn/(llid {D,'n Haag: 

Ing"!lleursper" J9S\'L 12-3, 

E.A, Vall DCU,Cll, "The r.ngllleer" Place III Fictlon'-' l';-vji'5fioilll{ F;lgim'l'i (September 

T9ZZ): I). 

"-I ).1-1. l'mn, "Potential C;ood ofA.A.E. Ikyond Recognition," Jbc M(JIIlfd{lkccmlX'r 

19J6}: 11. 

The di'>scmination of [he figure of the cnginetr occurred hoth thtough f)opuial fiction, 

the progre,\\ repo[t.'> on cngmcering projects ,lppe.l[ing in the daily pre,s (e.g, TI'e NI'II' 

York SlIn) .md gentcd periodicah including /v/C('/III'(,S, Scri/JilO's', //mpl:'r's, .mel TIll' 

('cmln)', all of which frcqlltndy featured article,1 on cngineer,> sLlrting in [he IH<)o,l. 

6 Echoillg Hawthorne, Ann Douglas prc'>cntcd lhc clas,lic a[gllll1CtH in IiJl' FemilllZdlliln 

of Amcnmll ('1I/lIIl'l' (0Jew York: Alrred A. Knopf 1<)77), which ha,\ been critiea!l:' re­

vi,lcd: Sandra M. C;ilbcrt and Sman C;uh.lr, No /vfdliS rand: Ihe Place ilflhe VVfJ!lItlil 

Vlrircr ill rlit "Fwenllelh Cl'lIlllf)" Iht I-V{/), of Ihe I-Vo!'(JJ (Kcw Haven: Y,de U Ilivcrsil:' 

I'rc'>s, 19HH); JlIlicc A. Radwd)', Rftlrling the Rnl!ltll1ce: I-FnIllOl, l'{lfl"itll"d~i" tlnd l'opdttr 
r1ll'mllll"C (Chapel Hill: Th~ Unil'cr_Iit)' of NOI',h Carolina l'rC~.I, 19R4}: Cully ~ 
David.lOn, Rl'vn!ltliri!/ {mel the 1.1"01'1/: "Fhl' NIH' r!/thl' Now! i!I lI!ilc!"Iw (:\"ew York: Ox­

ford Univcrsity Pre'S.'>, 19H6), 45-9, J12-25; Barbara Siclwrman, "SC'Il>L and Semihilit)': A 

Casc Study of\Vomcn 's RC'ading in Lw:-Viuonan Alllni<.:a," JJl RCtidilig in AmNial: 

'-iIC!"(Itrltr' tliui Souri! f!i.<tUIY, cd, Cahy N. Oa\"ldoon (Baltimore The Johm l-lopklll\ 

UI1l\'cr~it~, l're~,\, 19l19), 201-2); see dbo T.! Jacbon Lear'>, Nil Plai'C IIf (,"mu: 

!lntimodemi5i!1 {/luI the {mll4imlltlrilill ojAmeriuliI (li/tlli'i', 1,1'811-1920 {Ncw York: 1'.lI1-

theon, 19l1Jl, IOJ"-1--

i Unk,s otherwl.\c indilated III Ihe tcu, this cluprcr i'> b.!,ICd on the following: f larold 

Hell \\' right, ff,e rrilllliilg oj Iirlr/;{/I{/ Worth (Uliugo: Book Suppl)', 1912); John Fox 

J t., 'the Ji-ai! II/rhe rrJllr}(J!!Ie f'iili' {~ew YOI k: ScribnCl"'\ SOIl~, 190H}; Z,me Crey, flJe 

u.f'. h{{iI (New York: I turn .mel Brother", 1911l) hdn<.:io Lynde, FIJ,' Quickelling{ln­
dlaTl<1poiJI': Bobb,-0.,lcrrili, ]906); FralTk t 1. Spearman, IV/lisperillg Sillili> (Ncw York: 

Ch,lrie\ .':.uibncr',\ .':.om, 1906), J .Ul1CS OlivCl' Curwood, liJl' j)anga filii! (~ew York: 

Cm.'>,"t and Lhlllbp, J91O); Rex ['leadl. Jlie /;-1111 fi'lli/: An A{a,kali Rom{{lIce (New 



Mflkillg '(('c/mo/(lK), l'vimm/illt 

York: Harpe, and Hruthns, lOll)); H. Irving Hancock, 'IiiI' y(lUlI~ Fugi!lccn hi Nelltlr!(I 

(Philadelphia: HClH), Altemus, 1')1 J); The work of Honon' ('\jLCUc) \\iillsie ,\jormw, 

TiJe Fm-IHlllud CII1),(l1I (New '1'01 k: A. I.. Burt, I')21L Sriffjil/l (New York: Frederick A. 

St()kes, 1')14) and The Hmrl or!h,. DeJCi'! (Nc\v York: A.1.. Burt, ',)l}); Brady, Web IIr 
S'ai; r ranei, Arnold (:ollim, Thc FiXhl!!![!. F;J[!.i!lan nl(' Ail/IIII<' Aim ojDur flldll5lriai 

AmlV (New York: CClllurv, 19IH); Ed,,;mi I !alsey Fml~r, 'Thi.1 (:owbo)' h ;m Engi" 

nen' Popular Fiction, Politico and till' W'<'::SI," /(Cllr/CZI'Olif 19,1 (FallI9H3J: 1-7, 

S Cccelia TiLh, noted, but did not elaborate on, till' manhlln, in th~ r~pr<.::sent:\(ion of' 

cnginen, in hn \\"(~ll-re\earched and beautifully written book, SllIjiillg GCflI':i: J etf,!w!­

rlf;J', UUmflll'{', elllwre i!l Al(}tin!lis/ AmniUl (Chapel Hlll: L~ni\'enit)' of :\orth 
(:al'Olin,1 I'rc~.I, I,)H7), ')'). I ~~peci,IIly bendi[led from Ui'!,lbcth Am moll'> 's .miele, '''I he 

EnginecI:l\ Cuitlll',IIHero and \Xlilla Cuher'" I'irst :':owl, A!exllilder'; Brid1,{," AII/I'I'i­

e,m QUd),{l'I"/Y JX (\\,inter ,')X6): 746-60, in which she deftly treat~ the issue of nu~culin-
1[:' In Calher\ novel. Theodorc Ziolkow,lki, '''I hc b:o~telltial Anxictie,\ of 

Engincering," Jf,,. AlI/criCtil1 Sc/JOim')) (Sprmg ,')X4)' 197- !lX, 

') S('~ fill' th~ loCi" c/dsJicw [he docrrine of tht ,ltrcnllOU<, lilC, "of toil ,md eFf<lrt, of labor 

and qrifc; t() prcyail [hal the highc.l[ form of 'UCCC% which, not f[,om rhe man who dc­

"ire'l mcre ";l~r pe.l(C, hm [hc m,m who does nor ,hrink from d,mger, from hardship, or 
f['olll hiller roil, and \v11O our of the<,e win.1 the ,Ipltndid ulrim.1te triumph." Theodore 

Ro()\evcit, 'The Slrt!loll'> l.ife: Speech Before rhe H,ullilron Club," April 10, IS99,!l1 
'f},/' S!rl'llll()/n 14;' ()Jell' York: Century, 1')01 (IX')9]), ]-21. The ,lrgument i, pre~cnted 

lw FmICl' in hi, anidc" rhi.1 Cowboy b ,m Engineer", but i,1 implicitly refuted by Tichi 

wh" _I~e_, lhl' engirl('~r a~ (orcmmt ,1 I \lling-ela~" figure and profc<,.lion.d in thc mid~t oLI 

civili/ing cfforl. Fmler wncentr.ucs on the westcrn novcLl \\-ilhin the genre, wllile 
'I 'iehi's <Inalysi\ (ocllse_1 on wrir<.::rs from I he c,l,IICI'!l e.lubli,hment. Tichi, S/I//iill1, (;l'dJ), 

Jl7-1O, and ~~p, 'I). Set: al<;o David B, ])al'i~, 'Id.lrlboro COlllU!"),," in h()m f/(I}lIiCld" 

10 SI(II'uy: SllIdi!'s ill AiI!('riull1 nfllllrl' (New York: Oxfi)l'(j LTniv.:r'ity I'I'e,I\, J')S, 

[IT')!), 104-12. 

j() Rich,u-d I Lmling n.1V!.1, Sultiil'i} I:/,hll'flllll' (Nt'W York: Cl'lltur), I S,);-), J )-4; Janw, Ie 

:'k( ;overn, "1),I\'ld (;r,!llJIll Philip" and thl' VirililY Impube of the l'rugrl'S;l\'l'~'" ;\'cw 

F;J1,I'liu/ QII{[}Url), J') (1966): ,14-\'); Le.1ro, /\/(1 PI'I< r IIf(;;-{/iC, 
I' Annerre Kolodn)', IJJe i.rl!l(i Before fin' J-ailll!;)' tim! f:!cjm io/( I' uf'rhc Ail/aietiit h Oil­

lien, Ifi,IUi<fio (Ch,lpe! Hill: The Univer~ity of :-.iorth elmli'1.1 Pre,I" 19S4): Brady, 
1X'rh ofSI(l'/; \Xlri~lll, lbl' IVinnillg o(Btll'btirt/ W'lIrth, 'rheir I )ulch COltntnparts ,Iocia]­

i~ed in comtilr[,lblc hOlllgeoi\ setting' fully lllll,lbitcd hy important fcnule ch,lradl'LI, 
In AmeriClil rtpre~l'!ll'l[iom, [h~ Ameriun \Ve~t po~cd ,I elullenge; wherea~ 111 (ht 

Dutch novcll, klllllil' /tiM!!', thl e,uentd the l'llgincer,' m,ld w ~\l((c'\;. I'or l'xarnpln, 

Sl'~; BII.lk('!l HlIer. /.iril'lI'ijric (,H6X): P.t\. I ):mJl1, If. 1'Ilil Bit/kef, iliK Ii. 0. IV,: orin/mil!­

kl'/ijl:t' mm,Ui door /.111I1riI5 (I.eidm: A.'1li . .'>ijthoff. ]S,)o): Corne'lle llu}gnl', 8m-timid 
AloYd!! (;\m,llcrd,llll: 1'.:':. V.lIl Kampen & loon, n.d,) 

I2 The duc.\[ W,1.1 mml clearly fmmulated in \Xirlght'" ltIiJl'i! (/ MIII!:' {/ Iv1r111 (1<)16), as 1,['] tI 

H_ ()ehl.l~hlacger arguc,1 ,n "(:ivili!.ation a, bna,cuLaion: I'hl' 'I'hrl'atc'ning R"I~ of 

\X/omen in tht h-ollliel !-onion of Harold Ikll \X'flght and /,ane erc)'," nil' Alidlll(',-, 

QIItIl'tCi'iy 22, -t (-"ummer [9HI) 346-60, John]' I'erre, A Svcirri (;mpc!Jlir /\/I:I/;,IIIL '/1)(' 
Rell~'(,i()1!S I3nfJd!n' ()f'(J}{{;-/o- She/do!l, (J'm-/c", (;orr/(I!I, Imd / !{(rold Hell IFngfrl (Bowlin!:,; 



(;rn:1], OH: rhJ\\ ling Crccil C Illwr,ilr Popular Prcso> 19~::;], 11, 56-6~: I',dward J fh)\'ll 
III j)/J!,), ~,",', "Wnght." 

Il Chriswplwf p, \X'i!oUIl," rile Rll('tonL ofComulllptiu!l !\1,tl,-markcl ,~lagar,JJ\C> ,lIld 

the lkllll,e of the Gentle Reader, l~gO-T')W," in nit ell/rlllt' 1I/C'r!llSlllllprim/, Ceb. 

Ricl)<u-d \x/ightm<lIl Fo)" ,lIld '].). ),!ckson Lear, (;\ew York: l'antheon Boob, l,)l'!J), 

)9-64, pp. 50-)6. 
q C:harle, Cantalupo in DtH I'), S.Y "Kij)lin~": M,lr\' A, OToole in J)U3 H, ,1,1-. 

"Kipling," 

1) On Kipling',1 engincci-ing ,rolie" ,'~c Jean-Fran~oi,\ Orjolle[, 'Individll, r:'pt, regie: 
Kipling ~t ses mglilcm," Ca/iius View!"icu,- ('( 1:(/lIIltl!'{/i"fIJ 18 {:\owmillt 1')8}}: 5,)-67; 

Chli\[()phcl IIJrvit. "The Son,l of i\Lmlu', J'cchllology, Transporr and Rlldprd 

Kipling," Vitrl!l'il/ll Swriie5 W (J')77): 26,)-82, 

16 "Kipling WritCl Poem fur Techniul :Viagal.inc." 'fIJi'iVeW Ym k Ji'JI/('J (i\LII ch 6, l')l5) 

J;; R. Kipling, "II )'ll1n uf Bre,\king :-;[Llin," Clui! hIKim"'!"il'lg (I')F,): "Romance olTn­

gilleering," Scientific /lllluiuliI106 (I·dJru.lIY 10, 1')J2]: J2+ 

I; I(alphl \'(i[aldo] L1I\'(on, All EIKillt'l'rill the OriCill (Lo> Angcle,; \'\'allOn & \Vrigh[, 

1,)42). ObituJ1T, }/;e .. -\'cw York 1imfs (AlIgw.t H, l<),'-Il] 36:5: ,ee ,!lw W.lltn 

Hulcomh'; u;e of Kipling, iHi'i!lories o!, lXIafro Holcomb oI '/iJrriilKflJlI, Lilehfidd 

Call III)" Ci!lll'lccriei/l Ii'irh IT Fe//' D<jNlrflll't'J ill ("'IIO/log)', Pllblic Record;, CWlllms tfl'. 

(i\.p., 1')15), 47. 

lX (:.1-:. MoolholLOc. "Joylr \X!,mllop', I'rohltm: b:CtrjJlS flOIll a 'I .!lk on Kipling.mt! 'I'eeh­

nolo!?-)'." /(ipI1!lgjlllmllli('1 (M<lI'(h, I<)R;): ]0"22, p_ 10. 

1<) RobcJ'I 'I. Cchln, 'The Engine.:r (widl Apologies]() Kipling}," Filghli'{'J'iH,~ A'(,W_'75,"­

U.mual)' q, J')I)J: 17, 

20 I ;llllc'ipeci,llly grat.:fulw :viall I .. TUi'Ill'f \\ith whom 1 (ollahorall'd Or! ado;e I'('ad'r!g 

of' dlt po~m_ S~~: "Conle>ling till' C;ood Part: Kipling'; Sun.; or !Vlartha and Ddllll­
liOll.l of 1 "lhor" (paper pf<:-'l'nl~d 11: ,\1<ltl] ']'lI['[1('I- alld Ruth (Jldell/.Jl'i at the I kpal t­

ment of Comparalive Lit~r;Hllr~ S~min;H, Yak Lni""!";ity, Aplil II, 1990) TIll' POl'ill 
ilrs! ,1pp~'lled in til<: fdlov,.-ing daili~,: TIN' S/dllrltll-r/ (I olldon), ;\pril 2<), 1907; /hJOu­

{IEI'd SI/!lrlIT.I' AIagt//'!!l(i (April 28, 1')07); 7/w Nn(' Vork j rifmill' (J\pril 2X, l')O-'), dlm­

tl'ared by \X/inl':!"; Phi/at/c!/,111t1 PH'S,' (April 28, 1,)07) I n pamphlet (Orlll, it appcdrcd III 

lhe foliOlving .:dilions: 'TIl(' Sun; of ~lanha:' (Ncw Y()['k: Ooubkday, Page, 190;,) 

Bro,l<hidc, D':Kriplioll: '['ilk wilhin urn<!nlcilwl !Jurekr, Il'hu[()ot<lt wpy]:" ]'Ill' Son.' 

ofl\Lmil.l," (C;ard~n Cil:': ])ouhk,l.ly, I'agl' & Compan;-, 1907), Hl'oadoide, i)l'_,uip­

I ion: l'ir'l American .:dilion_ Living<;wll Suppkmmt, 151; 'Thc Som of' ;'vlanha," l\"w 

York, I~O:-, Copy detached li'om Slnirlay AIdgllz;ildur AprillH, 190;. 1'<0 detailed uili­

ral ;lnaly~i\ OI$IS of thl' PUl'lll, lklpilC the lilic "'I 'he Som of' IVLntha," ! !.lrYI~',1 arllcl~ 
dc'als nOI \\-ith the pu('m hm with Klpllllg\ Vll'\\', 011 tcehnolo~y and ,\ouct)'. 

11 l<ipling\ rc:pm<ltion with th" critiu. was dcclinlll~, hut tim poem IV,\,I wcll-Ie(civcd: 
,"' [·h.: Sum 01' Manha," 'fIJI' illrlcpC!lriclit (:-<ell' York] 61 (:Vial' 1), 1')07]: 12;]7-8; l,vm,!Il 

Abbul\, 'The Book ']'.lhk: Devoted to Boob ,md -[ heir :Vlakn, Kipling's Lar~st 

\);'/urd:' Outlook 12) (SCpl. 24, ]')]')): q+ F. H., "Lilcl,llUl'e, Recent POtu!'," jll" Nfllioll 

109, 1Xll (July 26, 1')1<)]: I!5-7; "Volumcs ofl'octry," Thl'AIiIl'rict!ll Rfl'i"IUOrRl'1li~II'J 

60 (Scptc'mber 1')1')): 446"7: eh,!rie'> I Lmwn Town~, 'Th~ Vani~hcd Y~,II'i, The 
0J,,\'n-VaIlJ.'>hing Kipling," /J()o!m/{1II4,) (J')I')): 6l7-2; The levi~wer in dlL' IJi,i/lc)und 



Mflkillj!, 1"echllo{ofO' f\1flJ'uililll' 

Kipling polililally rcpublvC became "a lllmd so ohviollOly wrong .thout women (The 

h'lll,l!c oi"1h<: Spl'cic» "ill probahly Ibel di,IUU\lc'd whl'n it comidl'ro labor (The 'sons 

of M;mha)" "YC1 bdinu.i that till' pocm offered a rare glimpse of the author's old 

power, "Notl'.\ 011 ~cw Boob," 1he Oit/I(May 31. 1919): 57 

22 H,jv!.. "Kipling a> <I Pott," PonrJ' 48, J (April 19}6): J2"6. 

23 Dixon ,\ierritt, SOli.< ojivilirriJ//, A Hi.,tl!!"ioi/ //ilri Billf,mp/Jil"dl Record Gwaillg tI Ceilfury 

IIJ/li11crimu AciJiCl'I'I!IC11f U)' fill Ol'f,tllliz{//ilifl ojA!tI.fIe!' BlI1ldas (New York: Mason and 

Hanger Company. 1929). 

24 'Thl' Som of ,\tmh.l." 1 he il/ew Ylld- nllln. tditorial (~eptcmber 23. 19}8): 26:2; Al­

bert J. Franck, L~ttcr (() the EdJt()[, The /"l/cw York Times (Scprcmhcr 2R, 193R)' ~47-

2) AlIgU~lll1C J. I·Iedendl, ed., SDIIS o!},f//n/)tI; Cilli/ l:nf,ineering RftlJiilf,s iii iV/Iit/l'nI liln'­

/l1/{!'C C\ew York: Amcriun Society of Civil Enginccr,l, 19R<)), 

26 M.moll Harland, ":'vLmha ,md Hc[ Amnic~n Ki[chen," \''Vllnlt/il'" HOIII!' C()l!Ipmlli!il 

(:v1.lrch 190')): 12·11, 51, 55, Sec also: Llinhc[h Foote, "C;irl ofdll' Enginccr~," At/tliltic 

AlrJllriJ0' ')) (,\1arch I905): )81·~:1l; "From a 'sisl~r or r-vhnha." AI/mlli,' 27 (l\ lar<:h I921): 
4 24.(', 

27 'Thc Som of:vlanha hy Rudy,ud Kipling,» (Chicag(): pnlHn Juhn F. Higgms, n,d,}. 

AC<':OI'ding [0 Hal'l'i\\ hy 1912 Kipling "had (OJ)le' 10 f('ar til(' growmg confwllutioll h~­

[wccn Inhollf and managemcnl," H;lrl'il', "TIll' Son, (,( Ma[ tha," 2 78-

28 Philip S, roncl', Hi-'tDi)' IIf thl' 1.tli?oJ' il1ot'l'nlf'>/1I!1 liN l fi/ilet! SftliCi. I'o.<t Wi/r Stmr..r;lc,<, 

1))/S-I!)211 (New York: In[c1'Ila1ion,11I'uhli,hers, 1')88). 

2') C_S,IL "Thc SOil_I of:vLm'," tuom.')' lJippl61 (;\;()V('mhc) 8, I91')):)9. 

50 On Kipling's attl1l1(k w\\;lrd uni()ns, .Iec I brvic, "Son; U(,\J;1I1ha,"; Oil mudern arti-'t~' 

I'~p!'(";entalioll of r1wlllsdlT-' a, dcsign~rs, ,cc 'j'ichi, S/I/jiillg (;('{FS, I7_' . 

.11 Surprising!:, TS. Dim ,,'a,1 in large pan respomible fur rC;Wr1llg Kipling'o rl'putation 

as a rcspe'nabk writer. l~v l'Xaminlllg til(' 1ll0~t fr~'--lllelllh' quotcd and poplli.!r writ~r of 
tiw htl' llllWllTlllh and early twenticlh CCllluric.I, Eliot wa, able to definc 1m own mOll" 

erlml ,lgemla \\'ith greater darn:' and preCl\ion. -[ 0 lum, Kipling reprcsented cver:'­
thing ht W.lS not. '1 .S.E[liotj, "Rcvicw,l, Kipling Rcdivivus," Arhrntll'u!!/ (M~v '), I~)l')): 

2H8"9, f)' 2H9, 
II '\1.lIY Hallock Foote. A VtClorill!l (;ellllewDiI/{/J! iN ,lie Pm' We.il: Th(' R('!llIIliJ'U'JI(r; 0/ 

/vlt1l')' Hal/m'l: /-om,', ~d, P,llli Rocim.ll1 (San ,\,jarino: I Illnling[on Librarv, I9;"2). ,lOj. 

l'Of ,I vcry mO\'ing ~pprtci'l\ ion or Kipling \ec, pp, Jj6-4[, 3'J7, 

B 'Th~ Endur,lI1ce TC"L" Book\' in FOOlC, A l/iClIIJ"itlii (;('iIf/l'lUlI!!/tlii. 2R5 530; and 11l1l'{)­

dllction, 24"/. 
54 \Xi,llbc~ Stegner, AIIJ!,lt ()FRcjJWl' (l'\cw York: Doublcday, I<)7J) 

l5 Mary ll.dlock Foote, "In Exik," Iii /:\-i/,> IIlId ()t/ia StIIJ'iu (Bos[on: HOl[ghlOl1, 

Mifflin, lH94), [·)8, p, J}. 

,6 l'.ml RodmJn'~ il1.l'troduuion in A Vi(torillil (;mtltll'lJ!!/tlli; Barbaq Cragg. "Mary 

Halloe'k I'oote '-" I n1.lge,1 of Ihe ()ld \Xiest ," l.tllld(l'tIpe 24, 3 (1')80): 42-7; FIICYc!II/,edltll!f 

Fmmirr tlilti 1YCJlem FiuiliN (New York: /l-kCI aw, 1<)83), q' " "hJotc_" 

'l7 C:hario[[e ,\1. Vaile, The lvJ A1.C tI SIIIJ), IIFd", Gret/t Rllc!m's (Bmlon: \Xi. A_ \l(/ikk. 
[898), I')O, Qilile jlossibly, Vaile was il1.lpi[-ed b:' FoOlc'" III !-:'xi!,,_ Likc h,lIlCC, New;lll, 

the hClOillc ,Alicc I lildrc[h i'> a scho()lteach~r in J Color,ldo mining Clmp confron[cd 

with the wOIld of mining; likc Footc [he lcnsioll hc[wCt:n [hc Ilorm'> ofrhc Faq ~O.l.ltl'~-
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rabli,lhmelll and the \lCeq arc ~olvcd through womcn\ ei"ili/ing ,,\lues: abo coillfure 

pp. -,S, 40. Sc~ al,o Wright 7/i(, IViillling (I/Bar/Jftrll Wmth, Chaptn 4; Morruw, Still 
jnf!, 271, )40. 

lS F\inbelh FOOle, "(;irl of rile' Engillen;," At/fI!/Iir /'vfolUh0' 95 (lvhreh J90S): 381 -91; L. 
hallc~s, 'Th~ f~ ngiJl<.'cr, -, (Jl'n/rliid A1vTllh0' 57, I Ualluan' I~)!J): 271-3. 

-'9 \'{'illi;lm R, Tavlor and (:hri;toplwl' [,aoeh, .. r,\"o . Kindred Spi[ it,', Sowrit), and Fam­

ilY in New England, 18)9-1946," Ni'll) f:1I1/tlilrI Qllilrln(J' .16 (1963): 2)--1-1. Canoll 

Smith- Rosenberg, "The Fl'mJIe \Xiodd uf l,oV(' and Rim.d: Relation,l b~t"'~l'n \X/umen 

[[1 ;-\inclCemh-C,.'nlury America," Sig!!.' 1 (Autumn 1975): 1-29; )can Llprnan-FIlumen 

[dentiilni hOJliu->oual rciallom a; a tool or nl.lle power with which womm had to 

compet(', "Toward a Homo~oual ['!leory of Sex Rob,: An Explanation of Sex Stgrl'g.l­

tion oi"SociaII<Niwtioil>," .<;<~IIS [, -' (Sprmg 1976) I'.lr( JI: 1)-31. p, 16, 

40 John C V ltak, "Thc Creat Qucbec Bmlge Oi,I,\ster," Cr!!l-,ulrillg blgii/i'n Jr:. 1 (rdml­

af}' 19(7): 92-5. 

4[ /vlarjoric I,own Chmtic' Pickthall, I /1/' B'-i«~e: A Stm), IIftllt' G,.mr /.akcs (New York: 

CeOllltl', 1922). 

42 llel'e, Kipllilg pla.l'> Oil Ill<.' "ord ll;nI [n I ndia for lmdgc 'tirtcha' which mcan,l both .111 

ovcl'pas~ and a I(ll'd in till' river,~) mbolll.lllg pilgrul1age. I ,un gratcful to Rich,\l'd [),Ivi~ 

lur hclping mc u[)dcr,lwnd Kipling\ .Itory III il.l British-lndian contcxt. 

43 Ann Parry, "Imperialism III "I hc Bmlgc-Buildcrs': :victdphor or Rc.dity?" ,mt! "lmpcl'i­

ahsm III The Bntlge-Builder,I': rhc l\uildcr.1 of thc Bridgc .md thc J'll[llrC 01" the Raj," 

/(lj!/illgjOIlJ'ilIl/60 (M.lrch [';.IS6) 12-22 and (JlIlle [';.IX6): 9-[6. ,~cc al~o: Michael Acin" 
lHdchiun tI5 rhl' /VictIJlIJ"C ()f"iHtll, S, iCllcc. I,'elm%g)', !llIri frll'lllogit's of' \.F'(i/('J'II I JOilli­

lit/iii c (lthac.l: (:orncll L" [llver\ity Prev.;. 1';.Ir:<)): ~J5-6: Ammon,l. '''I'he l':nginccr a, (:ul­

ture Hero," 

-1-4 For ex.ul1plc, sce the cxch.mgc on .mothcl' bridgc t!i~,l,'[Cr, N,ulunid I() Anna K\V, '\cp­

tember 2[, 1916, N.Hh,micl eh'lpin Ray ['apC[.I, [X:;-X-19[(" l'\ew Haven Cnl,,,w Historl­

Lal SOllet)', :.iew I LIven, C'I. No critic!! work ()[ hiographical ini(lnll,l1ion l1a.' 

,lppeafed on R,lY, bu[ ,Ict: A.A,C: "In !'vkmoriam: Anna (:hapin It,!,," Sillid! 11lu!!lilllc 

(j1l{IrIN0T', 2 (hbru.!r)' [<)46): r::;-, 9!IffieldSufJllljiC Sdwoi(':-,;,c\\ Hav<'n, 1917), 742-.1, 

45 .Ann.l Ch.lpin Ray. 71'cl3ridg" I3l1ildcrs (BO'>[()n: I.in!c, Brown, 19(9), 25, ,g. 1[(" LI6 

46 Ray, JlJc I3rigc I3l1i!dCi'.'. [9X, 392. l')7, 
47 As cited in Ammon,l. "Engineer ,1\ Cut.ural Hcm," 74H-9; \'V'illa Cull('l', ;J!e.VlNdl''-:f 

13, idgc (New York: Signel, I<;IS7 [1';.112:), I nun, by Sh,lron ()"Briell, ') 'iehi. SJ,ijilllg (;01,;(, 

t7)-Ho: Ziolkowski, "Exi,ltelHi.ll Anxielie,', ' 

-I-H Cllllc[', Af"xtllldcr:.-l3ridge. IIl[['()dllcrion;j,lIl1cS \\;r()()dln~ in IJI.H,), ~,\'., "Cather." 

-1-9 Sh.llon ()'Brim,' Bc~ominb NOn~,IIl(llli(;ll," Ai'i/iTimf! (dllrllICI'0'-I-O' 1 (\-lar,h, T<jHX); 

Cilbc['( ,llld C;ubar. iVO ;'\Ian:,. /.rmd 

)0 B;lI'bara Zalwl, TIl<: MarhlTll' ;b MC'taphor, Mode!, and ;vhu()cmm: J n:bllolog~ 111 

;\mCl'iClll An. 1')[ \-[910." /1,-/>' /\1flgt!zilll' 57 (DcCCll\bcr 11, f9Hl): 100-). 

51 l'['()(cqing agaill.ll tile' dCl'Ont"xtualizl"d <)[ti,tic rc'p[(',Il"I1tatioI1 of tcchnolog;' wnc 

1 )iego Ri"[n,\ \ 1 )etwil [l1ur,rl of the Ford betory .n River ROlI)!,e of [<;I 12 and Lewi.' 

) i I ill' , photo-dOl ummtMY ,llq;Sl',\li, ely called /vlm tI{ l-\'fol"k, .. ['hi" is .1 book or \lien ,1\ 

\X'ork; illc'll 01' ((luragl', ,kill. d.ull1g ,1l1d imagin,!tilln." Hinc W[()lC. "Ci,iCl do IW\ 

huild lhul1oelvl''>, m.lchull" l<!nllot m,li.;:t l11.lchiI1c\, IInlc,~ b,ILk ol'lhcm a[[ arc llw 



no /VI(/killg fec!Jllo!ogJ' Affl.fcu!if/f 

!Jr<UI1S and tOll of men. \'1ie cali this the Machine Age. BlU the more machine,> we u.le 
[lit, nlO[,' d" we [lc'<:d I'("al men (0 m,lkc <md dinxr lhcm."I.cwi, WI. Hille, Aim til Wor/, 

('\;nv York: [)m'lT, J9:-7 11<))2]): Illlrociucrion; RUlh Oldcnziel, "Artistic, Crmsings: 

") he' Ford (pLUll) at Rive'" Ruuge 1927-19)<)," ill High Brow lvfar,- l.o/U Bmw; Amai[tlil 

C,t/flli"e tlf {min/dln/llri! COi/dm, cd. Rub Kro<:.' (.'\nl'ilcrdam: Free l;nivcl',Iiry 1',-C-"\, 

I,)SH), ,17-nO. 

11 Tichi, Sbijiillg (,'caf:r. richi call.l it the i'Plr-and-girdcr undcr.llanding of lechnology. 

(;ompl'ting \\"ilh til( ,Il';liwtizalioll ofindmlriallif" or whar John Sriig<l" 11J~ coined 1 he 

"l'lIlInldl1-Car VISion of the' IIldmtrlai Will'" werc' rill" ,il-picriCln, in word ;llld image of 

I'rogrC\~in' Id()[mLT~ concerned with til<: ,\ oiling ,lilt! lIving «lIlt!i(ions of'immlgrant, 

in b.lck all,YI of thr mdlLlUi,d cities, John \l., Stilgol", "~l<llding th<: Indmtrial !.onc' 

Ae-llhcric, llo:SO-I')l')," j(Jlli'Ila/ ufAmcriwlI Studie,' 16 (ApriI1'Jihl: ,-2+ p. 11. This lIll­

deLIGlilding WdS not I11UJrporaled IIlto (he ddillllion of l<:chllology, howl'\ er. 

5_1 ,\lolly NeSbitl. "Rt'ltlY-J'vlatic Onginals: till' l)\lchamj1 MOlk!." OrwblT 17 (T,)R6): 

51-(,+ For the ]{\l\Sl:ln Comtrllctivist mo\'cmcllt, SlT L. [,lo>ilLh:~ drawlllg CXjX'rJ-

1ll<:1ll'> <:>.:ploril1g lht tlirfncl1c<:~ .md ,lllllil.!ritieo bctwcm art and mgllleelll1g, and 

\'.11"1'.11";\ StcpallOl'a .lnc! Alcb.mdl- H.odchcnko'~ dtvdopmem 01 wOI-king method,1 and 

curriculum lin hlllilip: RlIssiau CiIl!.<Ii'IIC1illi.'1/I f!)f4-IV!2, '\linncapoli,I, \\i,dkcl Art 

(:<:nlcr. October -; - Dcccmbcl' )0, I')')(), At [hc Bauh.lU,', \\'altn CroplU\ kd the .lft 

Sd1001 into .1 11rm .1Ili;lIlCe with indll'>try, agaiml [he proponent'> of the eralis such .1S 

Johannl" Inc'l1, a dir~~[ion Hannc'> Mcrc[ .lppropriatdy ulled.l pol)'techlll( l'dUC,l­

(ion. hallk \X/hi\ford, /lall/hllIS (London: Thamc'> .mel Iludson, I,)S .. ). Ch.lptl'l IL and 

doull1l,'m, 10'--10; f..:r/yvwf Fi jalkow,ki, "Dad.l and lhc ,'vbehinc," jl!lIl'!ltd lI(hmJ­

/,011/ SIIir/il',' 17 ([')R7j: 21,-)1. 

54 011 the clu,i\ c but C1'<:inal ing ,'"!lCl'Cn,l, Fr,lIlci, l'\allm.ll1n, "1\ Lm,t Amcriun hltUrloL" 

AI I iii Ai!In-lcll (Apl'lll,),)4); (:arulvn BlIl'k~ .md Naomi Sawelsoll-( ;()I"'>c, "Ill ,~e.lrdl of 

I, r .IIlU'~ S i 111 PS(l n .\ ("H'n"," II rt i'l iI u/('i'im (i\ P I"i I [')')4): ( :a ['() I :'11 Bu I'kc, 8((oil/ iilK ;Hlld­

() II, I hi' Lijl' oj iHiiltl 1.01' (Berkcley: L nln-r,ity "f CdLl,)rllia 1'1',',,-;, )9;)('): \I.wm.mn 

I'tl'M)[].d file,l; .md hame,1 ,~iIllj)oOIl .\lcvcm matl'nab III p"",c,\ioi1 "I' till' auilwr 

)) 2')1 nos. )-(, (:\e\\- York, July-Aug.ll'>t 1<)151. The Ncw York ,1\'lTlt-gardc Journal, ~$lab­

li'>hed h:' Sticgliu wllh filMnu.d b.Kking from I Ll\·iland. became a knill' 111l"'ling 

grolilld 1'01 .!ni.lt-[efugcc'> flllill Furopc' ,mel (ltc!!- AmCflc.lTl colleague:. for l(ll)llulation, 

on moderni"m dlllillg th~ war eln 1.0:-\ .!ltClll)'!> to pat,'I]{ hn III\Tllliom, -'l'l'. "In­

I'entioll Cor,clct, n.d." 'sC'C[1.1 11. Box (" hk THti, ,\\Ll1a [,0; ['<lpn.,>, Ikinn'kc' Rar<: B"ok 

.lIlt! :., Lmll.Ou ipt l.ibr:\I-Y, Y.lle 1I111wr.li\;, ~c\\' I-L\\"('Il, ( T ,lIld Burke', fi!'C(JiJl!i1S I\I{){/-

Nil, 

j(, Frnt'it Comhl'llh, "V 1>U.1I .\ ktaphoJ'\ "I' Vallll' JIl ;\1'1, ' ;\4('r/I/{//l()il.' (Jil d HoM:)' Hili"": 
Aild ()r;'n DJ(!],J lIil';'( IIii'M)' II! llu (1,)61), 1>1~. On 1i1l' c'll~incning \'i\i()11 .1,\ pl'()C~,S 

in pIHlto~ral)h)·. see fen)" L. .\mi(k "'I [.lUllg thl' 'FYl' (l(Po\\'\T' I'oll~ault, Fa~[()rit\ 

.lIlt! l'ho[()gl.q)ln', L.S,A. [')00-1')30" (P'!1'lT rnol'lw:d ,\I 1I1l' (:olkgl' Art ,'\\\()ci.lIioll 

COllrC[<:Il~e, \\:.l,hin~toll. Il'hru.!r), '-l. 1<)')1). hJl ,I gC'IK'r,\l on'n'I"\\', Ri,'hal'd \'I(-'ilsol1, 

l)i,lIlll,' ~l. l'ilg[il11, .1Ilel ['.I,hjl.lIl, f'he 1\1m/lille/1s" ii! Il"lcri<t/, (1)1S-11)41 (:\C\\ York: 

Brooklyn :Vlu,euill. 1<)S6J, 

)- I'.UlI J 1.1\·il.lIld, .!~I (:\'brlh 1;)lj) 

\g \lllrke, /i<'CI!!I!iilf!, ..-HOr!(i';I, ~I;-S. 
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5'-) Rurke, 8fco!fling lvfodfril. 17R·H" 

60 See rOi' a rich and general di,cu~~ion on rhc i,I'iUCS of no<;s·dl'c_I~ing, tr'ln,lw'llaliIY. lUI,· 

ing, camp, and voguing a_, fill'll); or subvcr,lion or ,I\ll'\'cillancc: Anne Ivk( :iinlOck 1m· 

pcrilli retrthn: RII!r, (;mrlcr (Old Sl'xlildl!l' iN tiN C%nitt! ((lIItt,it (0;cw York: 

Routledgc. 1995); Maqol r<: (;arhn. Vnrer( hU('r("Ii.i_ Cross IJ},l'f(ing (/}!r! Cllftlfi"lll ill/dw!"­

ity ('\<"" York: \{outicdgl', 1')'-)2) 

CHAPTER 5 

U nlc~_1 otherwisc indic,ucd, wh.l\ fdlm\'-', is b.Llcd on m)' ,IllIYtV of (II! Amnican .lcered· 

iled cngineering ~chool,> prior [() 1945, A query W,\-I ,Iem to 274 ~dl()ok Thi,l ulrIeopon· 

dcncc W.L'> fdlowed up by letter, [() regi.ltl-.lr\.; offile" engincerlng coliq:p. unlver"ily 

archives .lIld .dumni .1,I<'(Kia[ions. In 100al, 17'i ~ch()ol,> answered: R1 l-eporIcd on women 

gr.ldu.ues. Of Ihc '-)'-) "chools ti-Ial did not re~pond, !O al)pear to h,!\'~ aw.u-dcd.1 "Ignifi­

C,lIlt llumber of dcgree" to women. B.l.led on thi,l ,Iurve:' .md other ~OUIce;. OITr 600 

women in engineering Il.l\,c becn idelllificd by name. 1X'o;110I FligillcCI'ilig (;mdl/(/h'_' iN 
Iii,. {/, S" 1877.194,' Paper" Amstcrd.lm, [he :\ethcrland,l, (\Vomen I':ngincning (;r.Idu· 

,ncs P,lper" he'I"('afw"l- Odler ,Iource~ inLillek: The SocielY of \X'Olllcn Engineer,l Col­

lenioll, \X'alrct Rl'ulhn Lihrary, \X-'ayn~ \ral~ Univer'iiry, Delroir.l\ll: Thc Socicry of 

\X/Orlll'1l Engillccr~ \ dire'oori,'_, or till' 1<)50<;; Th~ C;ilbrcrh Papcr,l at Purduc L:niver,ity 

and I'urdu<:'s Institutional ;\r('hin',', I af;!y<:II~, 1I, [mtillllC ArchivcI and \pc~ial Col· 

lcerlom, \IIT I lbrann. (:,\milridg(:, 1.1 '\: Th~ Rec()[ d, of Ihc \X'oillen \ !l\lr~au. !lullc· 

tim of til(" \X'OIlWIl\ f)ur,\lIl. RC H6, Roxc, (,99·701, N,l(iol1.ll Archivc.;; CCINI.I 

Record;. \.'(//)0:' t.'(//ill i;1 I:NSllIl'rriliS ('922·23); and C;,'nlTal Fk([ri~ l-Ial1 oi'Hiqorl' Col· 

lectlOn, Sdwnl'Clady. )'\'Y, 
: I\uthor\ inIc'r\,ll'\\' \\'Lth :\OIa Bl.uch\ d,\1igllln, Rhoda B,\m,·y Jcnkin" \l'p1('mh('l' 

I,-)S,); Flkn Duhol.l, ed .. "Sparllll1lg 'j \\'0 CClllUrtCS: 'I'll<: AUlOhi<lgrapln- or NOI'a 

Stanton Hartlcy," Hi.<t()i~:' IX/(ii-!"Jf,vp jlJ/lIi/dlll (J,)S6): llJ-P, p, I.l+ d, Sury hdwr', 

"Nora SWJl1011 Harllcy, 1:)[ It l; _.\, \X'ol\un (Y, [)il',1 al Sf," CilJi! FngiiIC('i'i!l,~ 41 (April 

1971): R;" 

j',x<1mpk, orll()~1i1ity: Vna JOIll'; ~LIlk<1Y In 100 )'1'111,': A Stw}' ({thc Fiut Cmlmy ({ 

t",u"!trbt!t (hlicc':(II), Sd'ool 0/ Filg/i/Ccl'i;[S' 1:\,75·1971 (Na,h"ilk' V,\ildnhI11 Lngi. 

1ll'<:I'ing Alullllli !\,~()('iali,)n, 1')75), 116-9: \larion \ IO!lct (Ivll'l '4,) pn>ollal,1l1lT\ i('\\ 

M,\l'ch 1_" 1')'-)0: t\uthor\ Il'kpll()[IC IIllcrne\\' \\'Llh [)urorlw Quiggle, NOH'lllhn q, 

1'-)S9 <md IHlj'Slm'n; n .. ullpk of .dO(l(l\l'~,': Lkonore D. :\Ile-n (S\\.mhnwrc '361. 

"l .. ld: ,\lIlO J:lIgllleer' 1 JeT Ide.!., IITq>aLIhlc," !VI'/{' YlJlk IFo'-/d· fi-/eg'-d!11 J- ,)1111 (,'\lI· 

~ll\l 14, 19('Jj, On [he l'o'HufFr.lge gcnn.ltion of womcll l)wtn,'IOll,ds, ,'ee: ;\.lIl(\' 

Cott, fliI' Gml!JlriiJlgo/ Femilli,-;)! (l'\CI\' I-l.lI-en: Yale Univcr~it:, pre'\;, I,-)S:---)' Ch.IptLT I 

,Ind IlIlrodliltion, 

4 Rns.dyn Rmcnhcrg, fj')'I!!ld S"fum!/( ,I,/,herh-, III{cfl<'C/ii{i/ R()(){_, oj'iHor!em /-emiilili!1 

()\'ew H.lVCIl: Y.lle lJni,'cl,lir)" Il)S,)' Loui,c :-vlichelc '\ewman, ed., Aim', 
/dcm/IX'f}!IItl1:' R(tlim{'( (Ncw York: Pcrg.llllon Prc\'>, I'-)R'j); Rurh Oldt:l1l.icl. Karin 

1,:lLhmann, .llld Annic (::lllcL C;'O",'iil,~ I1OIlJ!(/(!)'ieJ. nil' Ilium)' o(W()!II(i! !:'iI.~iilan iii 

Ihe COil!/,dm/il'( !'(J'>j'«,lil'" (! onlion 1 Llr\\(lOd Acadcmic Pre_I'>, h1l1h~ollling). John 



Maki 1If( Frr/m%g)' lvlllsCII/i!lr' 

jVl. StaudenmaH.T, S.j., Fcc/molo!!)''' SIVJ,T/{-!!r". /(cwt/lIJiug riil' fllllllllrl Ff/{,m (Cam­

bridge: l\1JT J'n;;~, 19::;5); ,\ largarn W/, Rll~si\cr, WO/ilfi/ So'mtl.I't' in /lmeriClI_ SIUIf!.glts 

find Strtlrcgic'( to 194{ (Bailimorl': TIll' Hopkin, Cllivcn;i\}, Pre.", I9R<.). 

I,lllian CdlHt'lh, ";\larnage, a CarlTr and th~ Curriculum," lvpcwrltten Il\allu~":npl 

(f)robably 1910~), Lililall Cilbmh Collectioil, NHl OS.lO-2-7, Box J3\, J)cpanmem o( 

Special Collection, ,md ArclllV('s, Purdue UllIvnoity Llbr,u-v, l,ab)Tttc, (I.. (Cdbrelh 

p,lpers, hnc,lfter). See ,lbo, "Amcflclil \X/OIllCll SUf\TY Thclr Fmallupatioll. CareCf,1 

Are Found .1l1 Aid ro Sucn'~~fid l\LuTinl Life," lX1d.d1iilgtl!il /'MI (Augml 16, 1934); 

Ldn.l Yo", htlilk dud UNitili Gil{,,-nh, i'm-till", fiii' L~F (Nc\\' l'\rum\\'Kk: Rmgcn Un i­
\'eLlil~; Pre,ls, 194')) ,mJ Yo"t',; de,;criptioll ll1 lilllniam \tIOIllI'iI (J(S,il'llU' (Nc\\' York: 

f<rcdcrick A. Stoke", 194j); Ruth Schwan/. Cow.lT1, Diaio;hI!), oI il,'l!fdb/e W'I!!IIC!1 
(1980). \.1'., "( ;ilhreth. " rhc norion of"bormwed idcntity" Ullll~<; from '\Lugot I'ulhs, 

"Like F.lthcL\· Like Daughters: l'rofcs"ionalil..!tion StrategIes of \VOlllen Studmt~ and 

Enginccr~ in C;~rm,lJl:" IS')OS to 194°.1." lfistOF), dllt! fiY/m%K), 1+ I (199,): 4')·64-

6 Sce R().',<;itcr\ excellent \.\?O!!lt'll SCitllli5tS ill Amaim (1')81), 148. The St'l]lld lWei hC( 

\.\:"(!!I!('II SC1I'!1I1SIS Ii! 11mcnCd. Hefore ;1jJimllllil'c Ac/il!!l, IV4'H972 (B.litilllOl'C: The 

Hopkin, Cnlwl'ji,y Prc~,\. 19')\,) i\ equally parh brcJking and c()ntinuc~ ro he an inspi. 

fall un_ 

Flul Cni/lII)' oIl/tfilril'rbi/t U!/i1lCi'JII)' S,·/WO/ 0/ F!l7/!leeriag, Ilfo·'): Corrcspondence. 

Vandnbill University, Spccial Colkc{ion, Ul1iv~rsi{}' Al'chiws. i\'.l\hville. T['\l., 

(\X\mwn Fllgin('ning Cradu,w:s Papcr<;). 

H O\'ld Llhbach, Tl'chnologicalln<;{illlrc, Norrh\\'~.\{crn Cniv~r<;itr, Chicago, IL, Fcbru· 

ary 15, ]94\ \\-l1h \Vom,m'" Bureau, RC u" Box 70r, \Xioman'> BUI"';)u. :\',ltiollal ;\r. 

chiw;, W<Llhingwll, DC [\X'fl NA, hcraficr;. Cf. JuliJnc l\jikolclzk:', '·.'\n 

l;nlI1il'lldnl COil~nlllencl: \X-'orlll'll', Emr)' 11110 l',nginccring 1·,duc,niol1 in Ausui,l," 

f1isrr!!y (/fit/ hd!!lolag)' 14, J (january 1997) 31-.1-8. hlChs, "Likc F;)rhcrs·(.ike ])augh. 

teLl. 

') Surveying n1an~' IInlLlllal fidd,1 of WOll1Cl1'" ell1f,loYll1l'Ill, '\llli.ull Sinwm ll'uck IT­

pOl'led on ,1 gre,u many widow<;, some of whom \\'ere ~nglll('n'\: "\'>/oml'n In Odd ,md 

U nll.luall:idd<; of\X!ork." AAAI'I'S 14, (1,)29): 1(1(,·79, l,' .S, Ilure.lll of the (;emu~, CCII­
_,1'-' (\\i.l,hington, 1)(:: (;owrnll1ent Printing ()ftice, IS')O) 

10 A., """;'oillen Enginect'_I." Le[ter to [hc l:ditOJ. I'mji'5,ir!llll/ /:!lgiueC!' (iv1.1Y 1'-)21)' !O; 

"Roebling ~klllorahiliCl," fiJI' New York '11;11(_' (Ouober -1-, 1<)83): CmtCl\'~ LllldelllhaL 

I,cllcr 10 rhe LdilOr, "1\ \'I/oman \ Slure in thl' Blookl:'n Bndge," Ciuil /:;Igiili'i'liilg 3, j 

(19_11): -1-71; AI\',1 1'. lv1.mhcw" "Emil)' \Y./. Roebling, One of the Build(T\ of the 

Bridge," in Firir/;!,c III rhe hUlIl'e: /1 COi/emli,d Celdmrriu!lorrlil' Hrook!)'!1 Brir(f',I'. nb. 

,\Lu g,lret ] ,Clrimer, Brooke Hindle, and j\klvill Kr.llllhcrg /]ililld, ojihe ,VI'/I) York :1('(/((­

Ol!)' oj:~(il'!l(l'_' ([,)K!), 61-70; For.1 blOgr.lph:- on Roebli Ilg, J\LlrilYll W/l'lgold'; 'llldy, .'>IT 

'j'j", Si/tll/ Hlli/der: Fmi/r ]X'tnrm NorMillt< (/ild {he B,-ook(vil H! irlKe (POri 'IX' '1,>hlllgwn, 

0JY: A\~()ci'lied Facu!!y I'I-e.I';, I,)S4). For .lll af'I,rcci,moll of her WOl-k by thc nlg'ilc'l'[­

ing comllluni]:', <;ee "Lngincers 1\1:' Tribute to thl' \\iolll,m \\ill() Hl'lped Build Ihl' 

Brooklyn Bridge" (addrcI~ by David B. Stl'lnm.lll FOl the Brooidyn Ellpmu'\ Club, 
ivby 2+ T')\l), rcprilllcd in The '/i-awicoreN /:i"i!rJ/l (Spring-I'.lll ('-)S--I-): i-7. 

II F()t' a ucarnll'llI of Cilht'dh., work, ,Ice: Manha l\10()]C Tr~'\lOll, "l.ililan Idulkr 

C;ilhre\h and [hc Founding of lv\odtrJl IndustrIal EllgitK~rlllg:' III f\1{/(hi!l(/ /:x f)CII: 
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h:mini~[ PCJ'.IIWC[ivcs on Technology, cJ. by Joan Roth,child ()J~w York: Pergamull 

Pre", [9H,), I'-F. ":vIarri.lg~, ,I Cuccr and the Curriculum"; "AmcnClll \Xiomen .)ur­

\'<:) 'l'lwir rmanciparion"; Y()q, F)"(Ink tlnd f.i!filln (;ifbrtlh .llld Amn i[11i1 1.Vomcn IIJ Sci­

t"i/(C, YuS! \\'<1\ une o( lhc C;ilbrclhs' mOSl impOITJnl promotel-,I dnd POPLIial-izel-s. Rlith 

Scil\\-anz Cowan III ,I\IoIIIMI' Amel'ium \Vmnm (19HO). I.V., "(;ilbr~th," 

12 C:Offl'Spoll<.knce Spl·(jal Colkniui1> [)qlanment. t'nivCi'liry Archive" LnivCi'lity of 

Nnada, Reno, LOrre~pon(kn<.'c' with New J"r~cy II1S!iIU(C of'j"echnology, Alumni .As­
.'>oci.aion. Nnv,lrk, NJ, (\\;/oTTlen I.~ngll1~erlllg (;r;ldu<lt<.'S Papcr<;); Carol),n (:ummings 

Perrucu, 'Tngineermg alld til<: Cia,\> StrlIClllrc," ill 1/,(, FUf,iw'crs lind flit' Socilli '');''-

11'11/, cds. Robert l'errucCi ,lIld Juel (;erot! (Nl'\v York: John \X'iky and Son.I, [9(,')), 2H4, 

T,lble 3. 

j J C;orrcspomknce, (;o[IJeli UniVCf.lIty l.ibrary, Depannwnt o(Manu\uiplS and l}niver­

.Iity A[chlV('~, (\Voml'n Lnglll<:CTmg C[-,ldualC$ Pap('T»; En' Chappell, "Kare Cka<;oll '<; 

Careers," IF()II/{IJi'f Cirizcrt Ua[llI,u,) ),)26): 19-20, 37-~; {JAR, S.\'_ ·'(;ka.lon"; "A 

\Xiom,m \\/ho \\;/,1, !-irst," nil' (OUld/ 11hillmi News (janu:lI)" 19, 19'»): 17') wilh eX­

Ccrp\.1 frum fIJi' C/rl/l'ir/lld /'Irlii! fha/nand 1llc N('w York Tribuile, Leuck, "\l(,'omen ill 

Odd and Ullll.lual hekb," 17S: 'J /iI' G11'tI,'OIl lYi(!rk.,-, TS6f-T9f(i (n.p .. 1950); ASAIF limls­

lIeriom 56, Rl 19 (1934), >.v_, "C;lca~on." Cr. (:hri,wpcr I indky in A'fllt/hi" Aml'J"imli 

I-VOiliCil (1934), \.V., "Ckasoil." 

14 Jlldirh's, Mcllwee and Cregg J. Robinson, lFumOJ ill Eligilll'iTiilg: (;mr/n, PUWl'r tlilr/ 

'v/llrkplll(,{, Clli1ll1'(, (Alban:"' SUIt L,'lllversilY of Ncw YOlk I'[,(.·S$, J99Z). 

15 DliBois, "'spanning Two Cmturit.'>," 1,)0. 

1(, Tcn), K.ly Rockefeller ;'\lottlble Amnii till 1X'lli/iCil (19SO), \, '-., "Harlwy . 

17 "B.unard (; irl.'> Tcst \Xiirele"s' Phonl's," flil' New rod? j ililC5 (J:l'bruarv 23, J909): 7'.1-

IH III /;l1'flllilig Amerimll li!'l)tld,-tlftillJ!" 1899-1922 (Ballimore: '1 'hc Joh[l.\ 1-lop].;[I1,\ Lni"l'f-

li[y, 19H7), lli:;'-7, Sll,'l11 J. DOll~b-, writes t!ut Nor,l Blatch ',1 "colltributiom to carll' de­

velopment of voicc tran'>mi'.lion h.wl' b~m either ('oll1plct~lr Ignored or di.l1l110.'C·d·', (p. 

[74) 
I') ·'\X/arll.l \XiivcI oC'CuceLI.'" jf,c ;'\lew York Fililn Oldy 2H, 1911) IS:_l and [l',lpOllSe by 

Ethel C. Avcry, "SlIfFr,lge Leaders and Dil'orce," flic Ncll' York Ji'iIICS Ouly ,I, J911) 6:5, 

SCe .llso ;., l;][-g.lrcl \'(/. Rawn. ,1 gradlla[C of IVI 1"1' ('39) ill C ;enn.d Scil'nce and :v1~tmrol­

ogy, A<;,;ociatioll of MIT Alrlll1ll,lC, ,\1cmhn.l'hip Survey, 1972 .. ~llT, J l1.1'titlltl' AI'Chiw.I, 

Cllnhridge, MA; and :vkIhvce .md Robill\on, UI()mel! ill FlIgi;u'ITilig. 

20 Edna M,ly TllI'ller, "EduCltion of "XTllmcn for Engineering ill thl' Unil~d Statn, 

[HH 1-l'»)2," (ph.n. di.,,>., '-:eW York U Ilivcr.li[y. 1')54). Thi.1 v,liLl,lbll' .mel pionec[ ing di,,­

<;cnatioll cont;lin.,> linlc .mal:'_li, or hiographical informatioll hc:'ond [hc .It.ltistin, (l. 

Anni,' (:.l1lci, 'Tullowing rhc Trail of (hc PioneCi'<;: "X/Oln<:1l Engineer<; in rhe Frl'nch 

'Crand Ecoic:'>' In the 1960s and )')70,\," HistOl)' tllld T('c/m%gy 14 (1997): 12j-45. 

21 Corr<:spondence "ith L'n[v("p;il}" i\rchi\l'_\, Ohio Sene l:ni\"cr<;iIY, AIll~_I, OH; Speci.ll 

(:ollclllUIP. and Cl'nler for Soulhern rll~torr and Cultur<:, UniVCr'Ll) of Alaham.1, 

'J uscalou,a, AI.: CO[T";pondl'ncc ",itl! Stanford Alulllni AS$()('ia(ioll, SWlliill'(L C:A, 

(\X/oIllell Englileerlllg Craduatl'~ I"lpn~). Robin found ,I similar trl'nd for rh~ 

pO.lt- \'('odd "X'ar era .. ,' J Ill' j:cJllaie JJl EnglllnTlllg," III j"j,r rnpJII'l'i:>' (Ii/rill)!' S(!(It1j Sys­

telll, 203-1H. cr "Report of lhe Committee Oil Stati~lic~ uf 1:,nglllnTJllg i'AluC;llioil," 



i'IOCI'Ctlillg' ofrlw S{J(icl),/o! rhl' 1'rolilorioll oIl:ngillflTillg j:ducalioll TO (19°2): 2.lO-57, p. 

23S, I able l. 
22 ·l·om S. Cilli~, WOnlIlUtl" ofJlcnry M. Rollim, HlIL\O!l\ ;011, ictler to authur, ()uulx-,· 

21.19'1,9; correspondlllll", Tl"xa~ A&M LlllveI"sity, Cullege Station, TX; Libl·arv and 

I.e'lining RC.loll[ccs. UniverLlt)' of '\1i~Mluri-Rolb, RolLI, ,\10. (\;:lomen Engmecrlng 
(;I.lduate, I"lpers), Llwrcnce O. C:hli,[ensen .md Jack B. Ridley, U/vl-RiI!lo, A fJimll]' 

iI(/v!,),/vfll i/y!R (,\.j i%oll[i: L Illvcr,ity of .'vIi~soufi l'rinting ~eI"VICe,\, n.d.). ';.I j-4; and his 

"Bcing Speci~l: 'X'omcn Smdenh ar [he Mis>(lUli Schoo) of Mine,1 ,lIld l\.kt<llllIrg)'," 

Alis5i1l1ri HiJlilril'td RI'uicw'63, 1 (October, 19'6'1,): 17-j): Francc.I A. Croff, "A Mi,rre.'>s of 

!Vlcchanigraphin," SIImet lvfagtlzillc (Ouobn 1911): 415-'1,. 

2J Clipping file, AluIllni Office, ::;walthmOic Collcge. ::;w,U"lhlllore, I'A: fm fUl'lhcr infor­

m.l\ion: Vm .. book (1942), (\X/olllcn Engincering C;radualcs I'apcf.'); Edw.lI"(l M. Tu([, 
"\X'olm:n in FIl:c[I'Ollic,I," iva/Iii/ltd RlIsi!1C.<S U?OIll{'J! (;-,.)ovelllbcr 195('). See ;IL,O: Olivc 

\Y/ Dcnni,\ 10 Margluoritt Zapoicon, Scplcmbtr .'L 1947, \X/omen',1 Bure.IU, BuliClin<', 

RC Hj no. 5, WB NJ\, 

24 Sail), H;Kkcr, 'The l\.1<I\henuti'(<l[ion oj" Engin<"l'I'ing: I imil,' on \l(/onwn and lh" 

hdd," in Alae/mid lox !JNI, iH-5B. Aftn dw second \X/orld \Var, COlllfX'lcn( ,. in marlh'­

matin \\a" the singk mml COlllrlHln dcnoIllinalOr In \\"()Ill<:n',\ mmi\'atioll lO go into 

,'ng]]l(·<:ring. Martha ;\1oor~ Trnl'otl. "\VOml'll hlgilwefl in Hi<;(OI'Y: I'rufile~ in Ho­

li,!]1 and I'cr~lst('IKC," in tl(loillen ill Sci('lltijic dild FiI;<.illl'l'rins f'r{!k,·siuil." ed" Violc[ B, 

\~aas and (:arolyn (:. l'crrucci (I\nn Arhor· ·rhe U Iliver,i1: of l\lichlgan Prc>s, 1,)H4), 

[81-205. Mor,' work I\en!> to hc done on wOIllen's l:du,·,uioll in ma[Ill'lllarics ar thc .'~c­

uillbry ;LiHlol level, hut ;<x \\J'aITl'n Colhurn, .. rcaLiling or I\rirhlll<:lic. Addr,'." bd"(u·c 

lhl' /\ml'l'ic,1Il I ]l\tillltl' of I n\u·uClion in BO,IWIL i\ugUSl 1 SjO," in RCtldmg.i 111 thl' Hi,·­
torv uI;\iftli/milfitirs /:r/umlron (\Xfa;hingwn. DC: ~a(i"nal CouncJi of TeachCl',1 in 

M,lthcm<ltiC.l, 19'"'0). 24-.17: Ruth Oldellnel, " rhe Clas,mat<.',\ of' r i1 ~IC BOf<.kn·' (L' ni­

\"l'Lllt:' of·j\,L!.ls«chmetb at Amhe]",lt: unpubli,hed m,mmcrJl't. 1982). S<''l: abo Rohell 

I·ox and AIlll.l C;uagnim, "Cla;,liLal Value,> and U;l:rul Knowledge: The Prohlem u(Ac­

Cl:.\<, [() Technical C.UCCI,' in Modcrn Europe." f)ardtl!1iS 116, 4 (19'1,7): 153-71. h)r an tX­

ccllcn[ di,Clls<,ion on (hc i,\\llt during rhc 1970S and 1 ,)Ho,l. scc J'vlcllw<;c .md Robinson, 

WlIIlIl'II ill FIIgl!ltrJ"ilig 

2S Ali(c c:. c;on~ 1,!(/O;}l1'!l Cil!l Hi' /:"lIgmem' (Yollng'>tOWn, OH: I'riv.ltcly Primtd. 1')46); 
"Edith (lll'k~-Bi()gr.lphieal D;Ha," rypcwri[rcn," Ccncral Electric Hall of Hi,<,[{)ry, 

SchencClad)", NY ICE Hiwlfy H.lll, hClcaf[cr: ":VIis.'. Clark Dics <tt 76: Retilcd Engi­

nccr .It C;L." Sc/){,}leCltlr{:' (;tlzctle (November 19, 1')5';.1); "·1 c.lChing Opens New \\lorld 
[0 \\loman, (,5," !J(t!!,/; A1i1miil}', ;,Vew; (December n, 1';.I4H): Who', W'iJo·to (197'6-79). 

,.1 .. "Lavc.l": Colltge of Engineci ing ,lnd Applil:d Science. SpeCial Collcctions, U 1\1\.('[­

,i[l' of (:o)orado, Boulder, CO; COl rc\pondl:ncc wirh (:ollegc of Lnginenlllg, Offill: of 

I"kvclopml:nt, BClllk:' HistoriCII LibIJIY, Univcr\it)' of ,vlichigan, Ann Arbor, ,\11. 

(\X/omcn Lnginccring Cr,lduatc\ l'.lpn\). 
26 N')I',1 Bi<l[Lh PhO(o Alblllll, (:OUi'tt.l)' of hn d.lughrci Rhoda ll.lrI1C}, J cnkins, (; Il:l:n­

wi("h, CT (Bal'llc},-jcnkill'> 1\lpcr.<,. hCl't.lhnl; Rccord,> of the \X/omen, BlIrc.lll. 

\X/omen',1 Burcau Bull<;rin ~2, no. 5; RC;, Box 701, \I''LI NA .. "Ricc 'X'omcn Engl­

nening," Hi!'(' FIIgi!lt'{'1" U.lIlU.ll')' [,)H(,): IH-23. WI!i}!1'!I 1:·l!ginecr.' dml ArciJili'cts Udalch 

19.>H): I, Box t,)ld<:r "\X'Ollltn Lnginen,> ,lilt! Alchl1tc{,\. 19,H-1940," 'sOCil:l), O!"\X'OIlll:n 



A'lIfi'l Chaput) 

Lngineer~ Collection. \V.dter Rcuther LdJf<lr), '\:\'.Iync State Lnlvn,ity, fklroil, MI 

(S\X'E Collcc[ion, here,lfter); corre\f)ondence, \X/o()[\;on Rl',carlh Ce!llcr, Ricc Uni­

vcr"it)" Holt.l[()n, TX. 

27 Karl Drews. "\Vo!llcn Engineer,: The Oh~tacles III Thcll' \'('a\"." SiiOllij/i Ali/eriall/, 

SlIppicfI)o/t (,5 (lvbn:h 7, 190R1, q~-S, 

IS Barhar;l DryguLlki \;:'/riglu\ in hcr introduction to W'IIIIIC!!, lFork, tlmi 'ICc/lilli/lip', 

'I J<I!I~Fmil({lillm (Ann Arbnr; Univer<,it)' of MiLhig'lll l'ress, 19S"), ](,-7, 

29 John \Y/, Cpp, 'The Am('rican \X/oman \Ximkcr," Fhe \Y'OJ!/{1I1 FIIgi!lcc;' I and "Amerl­

catl \\'U!ll('11 ~'ngilwer,," lhl' l.l:'IO!ntlll FIIglII(fI' I, II (June 1')12) 1)(,: IS6-SS, 

30 Rc/,vrr vjilJi' /(CSi.ifUI;- ({Ihl' I /!/Iwmty I1fAhchir,tlll. J926·W,I: corle,lpondcncc. (1ffilc of 
Dcwiuj'T1ll'!ll, lkntky j ],~wncal Lihr;lr)'. Lniverlil}' of l\lichig'lll, Ann Arhor. Ml, 

('V..!UrllC1\ r,1\glnn,ring (;radua\c" bpc]',,), 

31 Culkgc ur Enginn'ring and Applied Science; Special (:ollenion,l. Ulliwr~il)' oj' (;010-

radu, Boulder, (:<); (nrrc,pnndencc L niver\il)' of Nevad,l, Spcci.d C :ollcctiom Ikp'lI t­

mnl\, Relw, \iV, Ohi" ;-..Jmdlcl'Il L'niver<,i!y, Alumni OffiLc. Ada, OH; /1/'liIllli 
{)'i'('(I(IIj' (dl75-r()53). U nil'c],Iil)' of Minne,\Ot.l: The AJill!leSIl/{/ ji>d!ilIl-f-IlY (ivl.p, 1')2-)) 

11; (on\'spon(kn~~ Uniwr\il)' of Idinnc-lOla, GnivcLliry Archivcs, ~jinnc.lpoli,l. :'vlN, 

(\X/omcn Fnginl'cring (;radualcI l'apcl\) . 

.u ~()fresp()ndcn(e wilh Alumni Rccord, ()ffkc, C:ollegc of Engine cling. l'Icnlit:, Hi,ltori· 

ul Librar~', Ulll\nsily of ,\1 rchigan, Ann Al'h()[', M I; (:orn:spondellLc wilh Fkrrh,l I .. 

Illn,\t, OhIO SUle Utll\'LT;ity: Cormn('!l(i'I//(ili ProYJ'tIIll.,' (IS7R.t90;-1, Ohio Sf,He Cni· 

vCI,lir:'. Amc'>, OH, ('V..!Olllcn i'.nglllcerlllg (;raduatn P,lpns), (Jipping file, (;cncral 

Eicllric Company, CE lll'>tory H,lIl; ColT, WOlllrll elil /i~ F!lKI!IN'i:'~ Elsie Eave\, 

"\':Ii,mtcd: \VOll1t'n Lnglllcn'>," lndi'/'i'w{OIr W'mwIII (,\hy 1<)42): r .12- -', 15:\-;), p, I)S, 

lJ Corre'if)ondence with Alull1ni A'>MJCration, low,! Stall' Ul\i\'cr,ilY, ;\111('" lA, (\X/Cllllcn 

Engineering (;radll,l[e,1 l'af)eL'»: Adelaidc 1 landv. "Calculates ['OWlT '1'1 amrlll,~iun (or 

C ;ener.11 Litcuic (:omp,ll1~"" I h,. iVi'W Yod> 'f imo' ( kwbn 27, 1<)40) 

34 Dennis [() j\1,lrgucrite i.apokon, Septcmher 3,194;-, \'(,11 '\A, 

" :\01'.1 S[,1I1ton 1).lrney kttn~ to tlll' ~dJt()[, "Indu,\tr!,d I".qual\!: (or \'Colllc'n," AT !/n­
,dd- hi/milt (Aprilll, 191j) ,md "Wage,1 and Sex," iV Y Ifotl/d- 'I ;-il>lIlll' 0 lily :'1, 1955}, 

j(, Fbie L\ves to '\1.lI)' bther' l'oorlll.m, :\()\'~1ll1x'r S, 1933: I·JIll' I':a\'c\ to Virgllli,l A. 

SW,lty, 1\1,lrLh 2-, t910: Usie Eavc,> to JUlt I lalL :\mcmbn 10, 1915, 1'Iu>. 14(" liJldn 
"Farlie,q Efforts to org,mll.e, ]920-]940," S\X/L Colll'ltion, 

37 Bo>. 146, f()ldn "Earlll"it dfints (() organIZl', 1920-1')40," S'V..iE C"lkni"n, 

3S )llliet K. Coyle. "EI()llttioll of a .'Ipccic,1 - Fllgl1lel'rmg ;\ill<:," I/S, \!('Oiil/I!I FnSI!l(,(,;' 
(Aprilll)S41 21-4; Rob~rt .\1c.\-lath,.1r et aI., l:lIgilll'nilig fhl' ;VC/r SliIlflJ. ("I'V>Xili 'hd" 
1,1'8,.198, (A[hcm: 'rhe L'nivcr~il: of (,eol'gra )'res,>, Il)S)), 2-n: corr~spondl'nec, Joh n 

D, Akerm,lIl widl Cl\l'ti,ls.\I/light COIpor,nion, 1942·4,l. UllII'Crsit}' ,\rLhrvc,\, Unllcr­

"ill' of ~linnc'Ola. 'vlinncapolil, ivlN, (\Vomcn t:n~il1cnin~ Cl'adu,Hc'\ l'apcL'>I: 

Cllrri\,I.\Xiright Engineering Cadttrc,> l'ro~ram l'afxTI, Archivc~ of'V..iollll'll m SClenLC 

and Engit\('('I'ing. Iowa Swrc Univtrsil)', Ames, IA: correspondmLe Ceorgc 1I1Ollllltt of 

'I C'l'hnol"gy, A.-,hi",·, <lIld Rccof(h DL'panlllcllI, Adam,], CA; "Lngincning Aide, 

(~urtis '\\"right Program F()llow-lIP of (:adcl1c traincd al Rcnme!aci Polytcchnic," 

,\lb.-ell 22, 1945, Rl'11llwlacT l'ukll'chnil I ,ilmIl'Y, ;-...:y, (\Volllcn Enginecring (;I',ldu.lIc, 

l'aper,I), 



n6 IvlakillK Techn%gy M(/J'cu/iru' 

39 C \X'ilsoll Cole, 'Training o(Womcn in Engincnmg," jil/m/ft! of Fngineering Friura­
tiOll43 (Ocwbcr 1945): 167-84; E.D. Howe, "Training W' omen for Fngint'crlllg Tasks," 

Ml'Chrmim! Ellgilli'l'rilig6<; (October J94-,): 742-4; R. H. Raker nnd Mary L Rcitnold, 
H\X!hat Can Ik Done to Train Women for J()b~ 1Il Fngin<:<:ring," Mer/ltlrlimt Fngi­

neering64 (December 1942.): 853-5; D, J. Bobnovich, "SelectIOn of Female Engineering 
Trainee,,>," journalo(]'(/ilcarionai P5ychology. 545-)3; "FreC'-Tuinon 1I1 Cour,c~ EngI­

neering for lX'omen," Slirnet 95,2455, Suppl. 10 Oanuary 9,1942): 10; "Traming for 

\Vomcil 111 Aeronautical Engineering at the Umvtrsity of Cinunnali," ScifllCl' 97 (] UIle 

18, 1943): )48-9· 

40 hail/illg ill 13miness IIl1d 1 cthlliml Conn:' for Women (Ohio: The Univenity of 
Cincinnati, 1')44); Harriette Burr, "Cuidame for C;irls in Mathematics," 'file lv/athe­

matic_' 'ret/cher 36 (Nlay 1943): :w3-1 I. Margaret Barnard PickeL "A \X'arning to the Ca­

reer \\fomen," Ibe /\/ew York Times Mtlgtlzine (July Iii, 1944): 19, 32-3 and Malvina 
Lindsay, "The Cender Scx. Young \X/omen in a Hurry," VlmiJiliglOn I'm! (July 20, 

1944)· 
41 Olivc W. Dennis to Margucrite :1:apoleon, Sep[cmbcr .1, 1')47, WI) :-.rA. 

4l M~ny example" may bc found in rhe Rccords of the \X/omen's Bureau Bulbins, RC; H6, 

\X/B ~A. 

4-' (:oylc, "Evolution of ,I Spccies"; U.S. Depanmenr of Lahor, Woman" B\ll'e,lU, Ihc 
Outlookfol' Wail/mill An:llirecllIl'c ftlld FllgillcCI"lIIg, Bulletin 223 no. S (\Xlashington, 

DC: C;overnment Printing Office, 194H); U.S. Dcp,lrtmcnr of Lahor, \X/oman's Bu­

reau, "Elllployn1l'1H ,md Characteristics of Women Fngineer<' Afollt/;~l' !.tlbol' Rt'1)jcw 

(M,IY 1'))6): JSl-6. 

44 Excerpts from Oli,,,, '\V Denni,l, "So - Your Daughter \v'ants to he a Civil Enginen," 

Box 701. '\(!B NA; excerpts froill lcttcr, fltdfll!1orC {lild OhIO Mtl[(tlZlI1c (September 

1940): 30, 

4\' Olin; \Xi. DenIm, Clipping file, Ihltimorc and OhiO Railroad l\.-1U\'(;urn, Baltimore, 

:VID. 
40 Editorial, "\Vomcn AIME ;V\clllher, Contrlhuw Their Share 111 Enginter1l1g \'V'ar." 

iWining tlild ,Hettllllll'gy 23 (Novemher 1942): jHo-l. 

47 t:Ol' gender difference~ in the profcssions: Joan Brumberg .mel Nancy Tomes, "\X/omen 

in d1e Pro[c"ions: A Research Agenda for Amctlcan Hi.'>torians," Rc!!ieu', of Amf! imll 

HIS/(}I)' 10,2 (June 19H2): 27\'-96; BarharJ. F. Reskin dnd Polly 1\. Phipps, "\'('olllen in 
Male-l)ollllll.ltcd Prof(;~sional and .'I1anagnwl OCcup,!tion~:' l!l 1.1;'1ollltn W'(}rking: 

Theories tlild FtI[{; ill f'enpecriw, eds. Ann Ii. Stromherg and Simler Harkne,ls (Moun­

tain View, CA: Mdyfidd, 19S9): Barbara F. R(;skin and l',mnCla A. Roo~, J(}b Qllml'f, 

Gmt!cr (dllmn: f:xpfailling If/omen 5 inrotlds ililo lv/ak Oil IIpatio-lf (I'hibddphia: Telll­

I)ic University Pres.'>, 1990). Scc al~o, Andrew Abbott, ljyc ,~:)'fri'1llS ofProJI'Himl: Ail F<JI!l' 

1111 rhe Divisio!l ofhpar Ltlbo,- (Chicago: Chicago U nivenity Pres,l, 19SB), 9g-1Il. 

4S The numbel of women in the profe.I'iional orgal1l/.ation.1 was reported 111 \'V'om,m'.l Bu­

reau, 'i1Je O!lr!(lOkfill' \Vllmm, 22. In 1940, women de(OImt~d for ,IX out of every thou­
~alld memher., in thc ASCi-: and AlEE. Nme partiCIpated m the AIChE, 16 m tile 

A9v11::, .lnd 21 in d1(; AIME. These figllrc,l roughly rescmble the data gad1ercd!ll thl' 

~lIrvey. ;\ew rc,l'arch ,hould [ocm on local cngmcering orgdl1lZdllOm, howl'ver. 
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49 A. l\lichal McMahon. lhe iH(/killg Of(/ l'roji·ssion. A Cmm!)' ofE/utric(// Llgiill'iThlg i'l 
America (New York: The Imtitllte of Eleurical and [let-troJllu Engmccn, Press. 19l14), 

5X-9· 
50 Amon .'vIar\[()n [() Hilda Count-I, May 6, 1919, Box 146, folder "Earliest Effort~ to orga­

nizc. 19I5-1920," S\\(!E Collenion. On her suit and efforts to rally oupport for her case, 
\ee \'\/. "/./. l'eJf.lt to Nora S. Blatch, January 20. 191) and another from Erne,t W. 
SchrodtI' to Nora S. BLuch, janu.uy 20, 191), Barney-jenkin,1 Papers. ".".1r5. De Fore~t 
l.o.'e<; Suit." The New York Times Oanuary 22,1;)]6): Ij; Reports on the ca~e appeared 
al<;o on Saturday, janu<uy I, 1916: IS, "Mf.I, De Forest Filc> Sllit"; Jdnuar)" 12, 1916: 7; 
"Old Men Bar Mi~., BLHch"; and in lhe New Yllrk Sun janudry t, 19!6: 7, "'\1n. De 
Fore,,!, Suing, Tells her Re;ll Age." Blarch's cmplo:'ment hiMory may he found in NOli/­

Me Ameril"tlil Women (19XO), .I.v., "Barney"; DllBois, "Spanning Two Centuries," l48: 
Speech "Perricoars and Slide Rules," p. 6, Box [X7, folder "Mi~cclLll1coUS Corre~pon­
dence, El~ie Eaves," S\('E Collection. The .Ijleech Wd\ published undel- the .Iame title in 
a slightly altered form in '/IJc Midwe;{ Fllgineer (I9j2). 

5! "\\(!omen Engineers-Yesterday dnd Today," '/Ile Bent II/lilll 13ettl!,i (Summer J971): 
10-2; corre.ljl(ll1dence, University Lihrary, University Achives, University of Illinoi,\ at 

Urhana-Champaign, Urbana, II., (Women Engineering Craduate.1 l'apns). 
52 R()s<;irer, Wllmen Sci(mi.,t.< In Am(riCti ([9S2), 77 and Chaprcr 4. For a ,Iample of the lit­

eratun: on women in lhe proiCs,ion" see Barh<Jra Mel(l~h. The f'h)'Sicltliis' HtliJd \,Vllrk 
CuitUTf' ami COT!/lici ill Americall N/lnmJ!, (Philadelphia: Temple Univcrsil:' Press, 
19~2); Rrllmberg and Tomes, "\VOIllC1l in the Prokssiolls." 

53 DirtirJflfll)' ofOal/jJariunal ii'tlt';; (1939); Arl'hur [}_ I -i((ic w Beatrice I)(l~["'chllk, Febrll­
Jrv 6, t921, BureallofVoc,uiollal Informa\ion, Schlesinger [-ibr,lrv, Raddiffe (:ollege, 
Cambridge, MA, micwfllm [BVl herea(ter], reel [2. His opinioll was extensively 
quoted l!l ,\ ,e((ion on opportunities III chelllilai cngineering in the Bureau of"Voca­
tional Information, Wmrml hi C}){'!!/iSliy: A Stud), ofProfi'ssimltd 0pprJrlul1ilit'.( (:\lew 
York: I-hm'au of Vocational Information, 1922), 60-1. Terry S. R~yIHlld_" "Defining 
l'rofes~i()nal Boulldar1c~: Chnlllcal Fngilwning in the Early wth C.'lltury." Fn/lYlo/­
uKJ"lrId Cut/llrn7 (1986): 694-716, p. 709. On Little, St'(: aIso David j--:. Noble, Antrum 

8)' !Jm~'<'1 (New York: Oxford Cniversity l'rn~, 1977), 124-S. 
S4 Calco Chl'lllicd Company, ~1.I," Crm~ln- w Emma P. Hirth, lkccmbn 24, 1919' \!a­

(Lonal ,I\nililw & Chemical (~ornpan), C. (;. Denck to Emma P Hinh, Del'embn H. 

[917; A. P. Tanberg, DUpOJH Co. to Emma P. Hinh. Augu'l 30, 192[; LC [Jref:lhl 

Cra5~elli Chemical Company w Emma 1'. Hirth, Oecembn w, 1917; all RVI reels 12 
,md Il. 

'is l\Jrs. (;Ienola Behling I{o~e, chemIst at Dupont Company, qucstionn:ure, February 
1920, BVl rcell2; Florenc~ Renick, questionn"ure, hbrll.lr)' 1920, llVl reel 13; Je.lslc 
Eli~.lbeth Minor, QucstionnaiIT.j.mu.lry 12, BVl rcel 12, 

5(1 L:.S, Dtpdrtmcnt of LdlOr, \X1omm\ Bureau, lhl' OCWPlliiol/lit I'rogi'esf ofl-VoiliCli. 

19[0 W 19)0, Bulletin 104 {\X/a~hlllgtoll, DC: (;overnment I'rlllting Office, 1933); 
\X/om,ll1\ Bure.lll, "jj", Om!ookfi!r \.\1l!nltll, '16: (\X/omen i".ngineering (;I-.ldl\.ll~\ Pa­
pcp,). 

5;' U.S. D.:p,urmcn( of[ lltcrio[', Office or r:dUc.llion, I.tllld-(;)"{{!It Co/lcXes IIl1d {/lIiIJOlifU'S 

(\V;l.,hingtoll, DC Prinring Office. 19l0), R05; Rurh Oldenzid. H(;endel' and the 



n.H MtlkilJg ii'chnoiog)' iHr/';1l1!illi: 

:\'lcalllng\ of Technology: Engineering Lil til<: U,S" ISgo-T945" (Ph.D, diso., Yale UnJ­

WI',it}', 1992), hg, 6. 
58 David I\J. Blank ami Ceorge J _ Stigb, 7;'(' f J/'il1tl!1d (l!Id SU/'l'{J' (lIS! im/I/it I'(}J(I//fir/, 

C;eneral Series, 62 (New York: National Bureau of Lwnomic Rncarch, 195;-), 4- B-9, 

IO-2, ~7. 191. 

59 For exampil', ,lllthor\ intlTVICW with iv1anon Munet (1\-11 r '4_1), March 2'\. 1990. Au­

thor\ telephone Interview with J)o[othv QlIIggil', :.io\'cmlw[ 14, !9H9 and M1/ Sill )}I), 

COlt, 1/;1' Gl'I!ui/dilig ofh'miilism, Chapter T and Introductioll. 

60 Box 146, folder "Earliest Efhms to Orga1llle, 1918-1920," .':>\\IF Collectioll. 

61 Canol! \,\/ PUL\ell, '''Am I a Ltdy or an Engllwcr?' The Ongim of the \X'Oll1ell \ EngI­

neering Sonet)' in Ihiuin, 1918-1940," 'leriJlloloKY tliid CUfrllri' .14, I (lanuary 199'\): 

78-97 . .':>ee also: Crysul Ll\tman, "Clioline Haslett ,md the \X'omen Lngineers," f:qlltl! 

R<v,hl; 11112 (10 April 1929): 69-;-0. 

62 "())'igil1'i of (he Society hy I'hylii,\ Evan,1 ,\Iillcr," Box 147, .\\X'I-: Colieuiun; "C;II-I\ 

Stud)"ing Engineering See FlI[llrC for \\-Iomcn in Thc\c Fidd~," 'I/;( CJJri;ritlll Seima 

AIonilllr(.\,llunl.Jy, Apl'il16, 1')49): 4; "!'\cw Iv1cll1h~I'., of the \X/omen '.1 Engineering So" 

(ic!y" WO!llI'rI:' f:llgilll'rriilf!: SIII'IO), (1950), .115. 

6, "(;irl, Swdying blginc~ring Sec FU(lIrc" l\larr Nal'ia Kind)"! widl Cynthia Knox 

Llllg, FrJ/lr /Jamie,," II/the SOC1ei)' 0/ \I/OIIIC!l FIIgi!li'o:, (So[i~[y or \X!omcn Engincel's, 

n.d.), l2.; Lillun C. Murad to Klth~rin~ (Still'{lIl). JUIW Ft, t'))2. Box 14(" Iddcr "S\xT 

ImlOry 195H957," 5\'(/1:-, C(lll~ctiun_ 

(,4 .':>ce ,\1,0 Carroll \'\'. Pursdl, The ;\1aclilJlc !11 ;1;,!e;-i(tI: A S(!(I(rI His/my 11/ ],,,.f,;U!!lIg)' 

(Baltimore: '[-hl' Johns Hopkins L n Lv,:,-,ity Pr~$." [995), .110 lor a p;ls\ing r~rnal'k on rhi" 

6j j{o.\\itcT \'(I{mml Srimri.<I>' hllill/lTicrl (1995). lH, )9, and Chajl(~r 2. 

66 l.illiall Iv\. Cilbreth. "'1 he L\1Ughters ()t,\oLmha." 'pl'eeh bcft)r(' rill' SOCil'\ y o (\\J' omen 

Englll(n; at the Ojll"lllllg of' the ht'adquann~ Ln thl' Lllitnl [',ngin('l'ling Building, 

S\Xil'. ,clebrarion b.mquet, 1961. Bu;. 2.}, Lillian Cilbrl'th l'apl'[\, 

6;- To{by, [he.':> \,\/1':'\ office is llvnnowdcJ .md undcrsLlfTcd, OCCllpylllg.1 till:' "'fxlce In all 

OIherwi~e imposing building whcte all thc enginecring ,\ocietie.1 r~\lde [()gether ne.u the 

C ni tcd ~.ltion.\ f Ic.ldqu.lfter, in 01ew York cily. 

6H "l\Llrl'i.lge, a Car<:er ,md [he Curriculum," Box IH, C;ilbrclh 1',IPC[", 

69 For a provoutive inquit y, S~~: 1\lll1CIa \,hlk "\Vhal Differclllc has Feminism M,!tk to 

Engineering in [he !o[h Century?" in ,~ciC!lcl', lHedirillc, ] c'/!ilo!oKY: fIJi' ni/llTem/, 
F>mi!lisl!I Hm ilIad,·, cd,l, Lon{b .':>chiching(,[" j'lizalK'dl I.unbeck, and Ansel,! :\.J I. 
(:teagel' (Chicago: l;nivC[,lilY ofC:hicago Prc's,', i'orthwll1l1lS1 

70 :v1ar), Riner Ikard. \,'(I(l/Iltlil" W'(Jrk ill Almli,iplriiril'.f (:--.Jew York: Aim) Pre,", hr2 

: [9 15]). 

EPILOGUE 

1iJC ,-\lew /:mycillpaniitl liu/11i1l11Cl1 (Chi(;lgO: Fnc),ci()[l;lelkl !\rilallnica. 1974"1')::\)}, 

15th ed" ,. \' _, " [l'chnology," 45Z; Richard .\,1. Rollin;, "\Vord, ,1_, Social C:,)nlrol: Noah 

\V ch~tlT ,md tlK' Creation or rill' 11!iicl'iu/JI lJ!(/I()Jlfny," Amtr!(tllI (jllrl!'tl'r/), l::\ (J9'1i): 



No/e, t'piloguf 

.fl)-.JO; sec ;11:,0 Eva Ma~ Burkcu, ilmfri(tUi Dietiolltaic,' ofriJe Fllglish I.allgl/agc BejillY 
[Nfl! (Mnllchcn, \lY: Scarcnow Pre'S>, 197')}' 

2 \Villialll A. Lydgalc, "Thc pl\1iliioll"W'Ol'k Classic," StirurdayRcllit'W2), d': (M.ly 2.. 

1942): .1-4, 22-3. \Villard H ulHingtoll \1?rigIH, A/ij'in/hrmillg tI Ntlriall (Ncw York: B. W. 

l-I11eb~lh, 1917), 19, contc,ted Hrilllnnica\ (anonical claims_ Cf ill his n:view, 'The Ell" 

gillen and the Enq·c!opal·Jia." CtlrsiC/-:,' 40 (December, 1')11). 7))"(>0, HelTY Harrison 

presentcJ engineeLl as ~dwlar; rathn than as shopfloor-trained Tcchnician,. 

Ann J. LlIle, iHary Rirrer Bed(r/: A SOIlITl'vvuk (New York: Schoeken Rooks, 1977), 47, 
,ICC aL.,o Chapter.1 3 and). I'or Cage'.> lIlHllCrllC, sec Ikard's kller (0 Mrs. Schlesinger, 

where she write, that "[olnly ~\tIatilda JO.I!yn Cag~ ~c~ms to have knO"'ll [11uch aboll( 
(hc history of women and she naturally ,laW it as a hlotory of~ubj~nion to sadism via 

C.lIlon Law 1I1 which ,Ihe rather -,pecializcd," Beard to ,\h~. Schlolnger, June IS, 1944, 

in A lX/omali k/aking Histmy. iV/iii)' Ritre! Berlld Tbrollgf, Her / ettl'U, cd. and imrod. by 
1\ ancy F Cott (:\c\\' I-lawn: Yale Unil'croity Prn>, 1991), 248. ror lIldicatiom of the in­

flucnce of e\'olutioll,!ry anthropologlslo'; th~orio OJ] Beard',1 thinking alld ~lason in 

particular. sce III additioll dw a,l>osme!\t of the entry o( Sociti/ Allthmpo!ogy, i.;lllC, 

2]9-20; Cott. JJ Womdll Aft/king /1i5/1JIJ" 26-27, 32, for an cady !cucr on her undn­
,Iunding of women '; lllve!ltion~, see: lvL!ry Ikard, .. Jnventions Arc t,lt Men," 1.('llCI' (0 

tht Editor, Jhc New Yod: Ji'mes (August 17, 1915). See abo, Mary Rittn Bcard, Wo>nt/!/ 

til Forct'ill Hi.ftill)' (Ncw York: Iv1acmillan, 1946). 

4 Con, A Wmlltm k/tlkill!, 1Ii;/OI)" )1, 221, 227, 237-~, 2.47"51. lH3-4-

F!ltyrioptlcdii' Bnttl!l1l1C!1, 14[h ed. (1,)6H), .'>.1'., ''l-li,[{)[y ofTcchno!ogy," hy Robert S. 

\:{Ioodlmry, Pmfe.I'ol' of the l-li,mlY ofTcchnology ar MIT ~in((~ 196 J. 

(, Telephonc ilHcrl'ic\v with i\je!vill KI',lI17herg. Sq)[cmher I). 1990, l'riO! to hl.l coll.\ul­
W[ll work for lhc F1ll)'cill/,tler/itl Ilriltll1!1iw, he ,vro[C iLl entries on: "llldll,ltri.d Rcvo!u­

lion" (1964) and "11lV("lltioll, and di,coveric,"' {1967}_ Hi, encyclojledic ocuvre did not 

,lOp here: hc ",rmc 1,)1' CllwleJ Comprfhrl1Jwe f:II[)'dllp"ditl "Tr,lIl,lporwtion" (1967), f(n 

All FiII}''-/Opcrlii' o/World HlSlorl'sccrionl Oil lcchnological devc!()pmellr~ (196~): For the 

1.['IIlr/d R~ol! f:nqc/oprdltl thc following cn(rie~: "I nVCIl(ion" and 'Tcd1nology" ([972). 

"Tr;lI1spnn;ltion" (l,)RJ and sllh~':ql1cll( ediTion,). KralJ:lhcl'g was ,1lso a "pecial consul· 

lan[ for Thc Htlij>1'1' Filiyrillp"rii!l o/S(1(!l((' ill J')62, a ~onsll[raIH for dw Cllw/r.l' ((Nllprr" 
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