The First Wnen Programers, 1940- 1965

The rol e of wonmen programers grew with the autonony of conputers
and conmputing. Even before electronic conputers cane into
exi stence, when they were being prefigured by a practice of hand
conputing, wonen were present, if in a marginal role. But as
conputers grew powerful, they inposed their owm rules on their
environment, and the status of the wonen who programmed them
rose. However, this was still alimted increase in status. The
nost drastic social change would have to wait for correspondingly
drastic technol ogical change. It would not be wuntil operating
systens and conpilers for high-level |anguages canme into general
use in the early 1960’s, running on transistorized conputers,
that software systens of essentially unlimted conplexity would
beconme feasible. Until then, wonens’ role would be expansive but
still circunscribed.

Wnen conputer programrers are as old as the conputers they
have programed. Wile significant doubt has been cast upon Ada
Augusta Lovelace’'s status as a conputer inventor,1 this doubt
al so tends to connect itself to the reputation of her colleague,
Charl es Babbage. For Ada Lovelace’s every victorian femnine

1. see Dorothy Stein, Ada: A Life and a Legacy, The MT
Press, Canbridge, Mss, 1985
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flutter, there is a matching doubt about Charles Babbage’s
honesty, and about the potential of the Analytical Engine to work
as designed. Al three deserved each other, in short.

However, when conputers becanme factual artifacts, rather than
specul ative projections, the wonen who cane with them al so becane
substantial technologists. The first real conputers, and the
first real wonmen conputer programrers energed during the second
world war. This was the era of "Rosie the Riveteer.” Wnen got to
do an extraordinary range of jobs which they had not been all owed
to do before, and which they would be expected to stop doing,
once the war was over and the sol diers cane hone.

In this context, it was not surprising that wonen were
recruited for the various conputer projects. |Indeed, even before
there were electronic conputers, wonen had been recruited as

human conputers, doing calculations for engineers wth adding
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machi nes, slide rules, etc.1 For exanple, in the mddle of 1942,
the National Advisory Commttee for Aeronautics had a seventy-
five woman conputing section at the Langl ey Laboratory supporting
450 engi neers.2 As Paul Ceruzzi points out, while wonmen conputers
were paid nore than secretaries and typists, their prospects for
pronmotion were extrenely Iimted. At Langley, the calculations
t hensel ves were largely subordinate to the operation of wnd
tunnel s.3 This subordination nmust have gone a long way towards
l[imting the pronotional prospects of wonen conputers. At a
certain point, a nore senior post would have involved noving out
of calculation into a different cluster of technical skills.

However, wth the advent of the fully developed automatic

1. This was an older traditionin science. As Mirgaret W
Rossiter points out (Wnman Scientists in Arerica: Struggles and
Strategies to 1940, Johns Hopkins University Press, Baltinore,
1982, p. 53-57), in the late nineteenth century, the rise of a
conparatively mat hematical variety of astronony had been based on
wonen conputers. Winen had been excluded fromthe other |ine of
growm h in astronony, use of observatories in nore and nore renote
| ocations, in search of a perfectly clear sky.

By contrast, the first notable Anerican woman astrononer,
Maria Mtchell, had been able to nake her observations from a
pl atform nounted on the roof of her parental house. This kind of
structure is known in New England as a "wdow s wal k," being the
pl ace where the |atter-day Penel ope would customarily wait for
her seafaring husband. Still, at night, it represented the outer
fringe of freedomfor a woman. As Mtchell tells it: "...a man
who clinbed up a fence and spoke to ne, in the stillness of the
smal | hours, fairly shook not only nmy equanimty, but the penci
which | held in ny hand. He was quite innocent of any intention
to do nme harm but he gave ne a great fright." (diary entry for
Dec. 5, 1854, reprinted in: Eve Merriam ed., Gowng Up Fenale
in_ Anerica: Ten Lives, Dell Publishing, New York, 1973, orig.
pub. 1971, p. 90)

2. Cramer Menorandum reproduced in: Paul E. Cerruzzi, Wen
Conputers Were Human, Annals of the History of Conputing (1991)
13: 237-244, Springer Verlag, New York, p. 242

3. ibid, p. 238-40
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conput er, extended cal cul ati ons began to take on a life of their
own. Instead of ending with each conputing project, t he
cal cul ati ons grew into an ongoing practice of conput er
programm ng. Miuch of the effort went into work which did not
pertain to any particular conputing project, but rather to the
devel opnment of greater capacity to handle conputing projects.
Wnen could find a place in this work without reference to their
ability to enter the 'custoner’ fields.

Grace Murray Hopper cane to the Mark | project from Vassar,
where she had gotten her bachelor’s degree in 1928, and where she
had returned to teach after attendi ng graduate school and getting
a doctorate in Mathematics at Yale in 1934.1 This was an exanple
of a typical career pattern for a wonman scientist of her era.2 To
use a mlitary anal ogy, when Hopper was sent to Harvard to work
on the Mark | in 1944, she was a recalled reservist of graduate-
school academ a. She was immediately put to work calculating
mat hematical functions, but she was also given the task of
witing a manual for the machine.3 Unlike the «calculations at
Langl ey, the Mark | was conpl ex enough that it could support an
internal career |adder. Extensions of programm ng the nmachine
were self-contained. They did not lead off into other fields,
such as gunnery. Rather, witing a manual for an existing

conmput i ng machi ne necessarily shaded off into the design of a new

1. Eric A Weiss, Biographies Colum, oituary of Gace Mirray
Hopper, Annals of the History of Conputing, 1992, v. 14[2]:56-58

2. see Rossiter, op. cit. p. 18

3. Weiss, loc. cit.
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and better conputing machine. Thus, G ace Hopper was | aunched on
an upward spiral eventually |leading to COBQOL.

A growing role for wonen was even nore pronounced at the EN AC
project, starting in 1943, and the center of this role was Adele
Gol dstine, w fe of Herman Heine Col dstine. Herman CGol dstine was
officially the "representative of the Ballistics Resear ch
Laboratory, 1" that is, the arny project officer, but he was, de-
facto, the executive officer of the ENI AC project, the manager of
details too insignificant for the |likes of John Mauchly, Presper
Eckert, and John Von Neumann to worry about. The wives of the
mal e mat hemati ci ans who organi zed the first conputers were often
t hensel ves nmat hemati ci ans, probably a normal consequence of the
pairing-off of graduate students. |If their husbands becane
connected to a ||abor vacuum and were perforce turned into
recruiters, the wives were likely to be the first recruits. Apart
from Adele Coldstine, two exanples would be Mary Mauchley and
Kl ara Von Neunmann.

When appointed the previous year, Herman Gol dstine had been
dissatisfied with the efforts of several retired University of
Pennsyl vani a professors who were supposed to be running a program
to find suitably qualified wonen and train them as human
conputers. The retired professors were "quite elderly,” and "no
| onger up to the strain of teaching day-long courses."2 Perhaps,

too, they did not choose to overcone their prejudices against

1. Herman Heine Goldstine, The Conputer from Pascal to Von
Neumann, Princeton, N.J., Princeton University Press 1972, p. 155

2. ibid, p. 130, 133
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wonen. Goldstine had no tine for any of that. He needed human
conputers-- instantly. H's response was to sack the professors
and give the job to his wife, Adele; Mary Mauchly; and M dred
Kramer, the wife of a University of Pennsylvania Assysriologist.1
The first rule of a coup-de-etat is to have it over and done with
before protests can nmaterialize. Goldstine was hardly going to go
nonkeyi ng about w th want-ads and enpl oynent bureaus when there
was soneone suitable close at hand. It was a  successful
appointnment, as was duly proven by the energy with which Adele
began nethodically conbing the eastern seaboard for prospective
wonen conput ers.

When EN AC was ready for programmers, six of the best wonen
conputers were diverted to be retrained as programers: Kathl een
McNulty, Frances Bilas, Elizabeth Jennings, Elizabeth Snyder,
Ruth Lichterman, and Marilynn Wescoff.2 Adel e Gol dstine, as one
of the two people who understood how to programthe machine, was
their teacher. She had witten the operation manual for EN AC,
and, wth her husband, had set up the first problem for the
official denonstration. 3 Likewi se, the two of themhad jointly
instructed and otherwi se worked with the physicists from Los
Al anos on an undescribed project, in which the GColdstines were

only cleared to know the mat hemati cal equations, rather than the

1. ibid., p. 133-35
2. ibid, p. 202
3. ibid, p. 229-230
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under | yi ng physics.1

Thus, by the end of the Second Wrld War, wonmen had gone from
purely subordinate human conputers to increasingly autononous
conputer programers. In so doing, they had occupied a variety of
manageri al roles and perforned a variety of technical functions.

Unl i ke what happened in sone other fields, the end of the war
did not signal the end of wonen’s role in conmputer progranmm ng.
| da Rhodes, a russian-born mathematician, had joined the Wrks
Projects Adm nistration’s Mathematical Tables Project in 1940.
The Mathematical Tables Project was a typical WA operation,
intended to relieve unenpl oyed mat hematici ans, and at the sane
time do wuseful work in the public interest, in this case by
conpiling mat hematical tables. By 1940, its relief function nust
have been in eclipse, as male mathematici ans were drawn into the
war effort. It was only then that Rhodes, then forty years old,
and a mathematician of nearly twenty years standing, had been
taken on. By 1946, the Mathematical Tables Project had been
absorbed by the National Bureau of Standards. In 1947, Rhodes was
transferred to NBS s program of conputer devel opnent. In the |ul
bet ween the Second World War and the cold war, digital conputing
was still a growing field, even if the nost anmbitious inventors,
such as Jay Forester, had funding difficulties concerning their
nost radical and expensive proposals. |Ida Rhodes soon found her
own niche, developing an early conputer |anguage, and then the
first programfor Social Security. And then she put her Russian

1. ibid, p. 214-15
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origins to work, becom ng a pioneer in Machine Translation, that
is, the wuse of conputers to translate human |anguages, eg.

Russian to English.1

By 1960, out of a total of 13,000 programers, 4000 were
wonen.2 They were not confined to being Ilow ranking assistants
either. Qut of the twenty-eight persons who had participated in
the COBOL short range commttee in 1959, seven were wonen:
Debor ah Davi dson and Jean E. Sammet of Sylvania; Mary K Hawes of
Burroughs; Frances E. Hol berton and Nora Taylor of the United
States Navy’'s David Tayl or Model Basin; Sue Knapp of Honeywell;
and Gertrude Tierney of International Business Machines.3 Thus,
worren were hardly in a marginal position vis a vis programm ng.

Wnen had nmade their way into the very heart of conputing.

They had gone frombeing technicians playing limted roles in

1. FEric. A Wiss, "Biographies-- Obituary of |Ida Rhodes," |EEE
Annals of the History of Conputing, 1992, v. 14[2], p. 58-59

2. Statistical Abstract of the United St at es, 94t h  Annual
Edition, 1973, U S. Departnent of Commerce, Tabl e 375,
"Experienced Cvilian Labor Force...," pp. 235-239

3. Jean E. Sammet, "Brief Summary of the Early H story of COBQO.,"
Annals of the History of Conputing, Vol 7[4], Cctober 1985, pp.
288-303, p. 293

Herman Coldstine states (op. cit., p. 202) that John V.
Hol berton married Elizabeth Snyder, not Frances Bilas. However,
such a fact would not appear in the collection of official
menoranda from which he wote his nmenoirs. Unless he was such a
pack-rat as to preserve wedding invitations, he may have been
working fromfallible menory. However, if the Frances Hol berton
of 1959 and the Frances Bilas of 1944 were the sane person, that
woul d make her an alumi of EN AC.

Parenthetically, a nodel basin was naval architecture’s
equi valent of a wind tunnel. Mdels of ship hulls were dragged
back and forth though a tank the size of a swimmng pool to
determ ne fluid drag.
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ot her peoples’ work to being experts developing |arge general
pur pose systens having a status and prestige i ndependent of the
particul ar uses the systens were put to. This status applied to
their devel opers. By transcending any one pur pose, and
consequently, any one user of their skills, programrers, wonen
i ncl uded, wer e transcending the status of servants or
subor di nat es, and becom ng i ndependent.

However, the new software systens whi ch wonen programmers were
working on were still very young. Many of these systens were
still being devel oped rather than being put into use as yet. In a
social as well as a technol ogi cal and econom c sense, their ful
power was not yet available. The capability of liberation which
they could supply wonen was still Ilimted, decreasing in
proportion to the distance from the conmputer. Cetting paid was a
conparatively sinple matter. So was freedom from interference
with work. A woman programer who wote software for a nale
engi neer or accountant would do so with the prerogatives of a
professional. "Bunblebrain,” the archetype of quasi-conpetent
m ddl e rmanagenent, and the despair of every |owstatus wonan
wor ker, was of course quite incapable of reading a program and
hence i ncapable of critiquing it, constructively or otherw se.

Enpl oynment, and even prefernment, were sonetines acconpani ed by

very |little personal respect at this stage. Wnen programers
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found thenselves doing undignified things |ike ’'babysitting 1
their nmale colleagues’ wves at conventions. The gaining of

respect would have to await further technol ogi cal progress.

1. There is no other word for it. For exanple, at the 1960
Western Joint Conputer Convention, wonen apparently enployed on
the staffs of various firnms were formed into a conmttee to
entertain the wives. As the prelimnary advertisenent put it:
"Del egates Attending t he 1960 Western Joi nt Conmput er
Conf er ence may cheerfully neglect their wves for Dbusiness-at-

hand, knowing that a well-rounded program of social events
has been organized expressly for the benefit of the |adies.”
The nost anbi ti ous part of t he program was a

popul ar-education- type lecture by a Mss. Phyllis Baxendale of
IBM The lecture was entitled: "Conversations with Conputers,"”
and concer ned "...some oddities in t he conference’s
t echnol ogy. " It was not apparently much of a success, as no
mention was made to it in the foll ow up reportage.

What did succeed was a day trip to Sausalito, wth fashion
show and handicraft shop tour. A hundred and thirty wonen
regi stered for the wives’ program a hundred and ten attended the
fashion show. But of course over two thousand persons attended

t he conputer conference-- which was presumably a stag affair. In
assum ng that the wives could not find sonmething to do on their
own account in a cosnopolitan city like San Francisco, the

conference organizers were firmy relegating themto the status
of children.

Announcenent DATAMATI ON, March/ April, 1960, p.48; After the
fact report, Muy/June, 1960, p.23
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