B. The World War

The second world war, by actual or de-facto conscription, drew
vast nunber of academics into much nore practical concerns. The
energent conputer scientists were not particularly wunique in
this regard; they were not even very exotic conpared to the
ant hr opol ogi sts who becane OSS offi cers.

However, vast nunbers of academics became involved in
engi neering, of which the engineering of conputers and software
was only one instance. They becanme accustoned to the idea of
spendi ng conparatively vast suns of noney, and buil ding el aborate
apparatus. However, if they <changed their occupation, they
preserved much of their academi c orientation (see Andrew Hodges,
for Alan Turing at Bl etchley Park).

It was quite possible to penetrate into the very depths of
engi neering without losing one’'s liberal arts orientation. Arthur
Burks was a mathematician and physicist before he was a
phi | osopher. Wen he got his Ph.D. in Philosophy, in 1941, no
enpl oynent was in i mediate sight, and the Second Wrld War was
obvi ously about to begin. So, reverting back to his undergraduate
credentials, he applied to a summer training programat the Moore
School of the University of Pennsylvania. As he explained
aft er war ds:

"The war, of course, was raging in Europe and so
t hought that | would be better able to contribute to
the war effort by getting this training in engineering.
The idea of that course was that it would take a person
who had a bachelor’s degree in physics and math and
make that person into somewhat of a engineer." (BAB OH
75, p.8)

This course, and additional night schools during the war vyears,
made himinto an electrical engineer. In the fall, they had him
teaching quiz sections of simlar courses (ibid, p. 11)

In Decenber 1941, he noved into his first actual engineering
project. The navy was devel oping a coil which could be nounted in
an airplane to trigger German magnetic mnes. Burks and John
Mauchl ey, were assigned to do a series of mat hemat i cal
cal culations of the coil’s power. Wen that project finished up,
he worked on radio antennas (ibid, p. 12,15-16).

In 1943, he was assigned to work on ENI AC. Now, he worked, in
effect, as one of J. Presper Eckert’s apprentices, being trained
on the job as an electronic circuit designer (ibid, p. 27-34). In
the process, he becane one of the few conputer experts in
circul ation.

During his extended residence in Philadel phia, Arthur Burks
had becone acquainted with the University of Pennsyl vani a
phi | osopher G en Mrrow, and they tal ked about Plato at |unch
off and on. Mrrow was a specialist in Plato [verify this],
apparently in the econom c dinensions. (CH 75, p. 66).

At the end of the war Aberdeen Proving G ound offered Burks a
job, and the Moore school matched the offer on the spot. Wen



Burks expressed a desired to get back into philosophy, Dean
Pender of the Moore school negotiated wwith den Mrrow, and
Morrow attenpted to set up a joint appointnent, This cane to
not hi ng, however. Even though Morrow was the dean of the |iberal
arts college, the rest of the Philosophy departnment would not
agree. Burks then did an aggressive job search, that is, sending
out query letters to strangers in the nodern fashion, instead of
relying on friendly connections, as was the normthen. He sent
out fifty queries, covering practically all possibilities. He got
job offers at Swarthnore (where he already had a part-tinme
"visitor" teaching job) and at M chigan (where he had gotten his
Ph.D.). He accepted the offer at Mchigan, beginning in fall,
1946 (ibid, p.66-67, 75; "A Philosophical Conputer Man, "
Dat amati on, Dec. 1977, p. 32).

The conmputer people did not take this as the last word,
however. Von Neumann and Goldstine got him an offer of a
per manent position at Princeton, however, this was not a joint
appoi nt ment . G ven the politics that was obviously inpossible.
Eckert and Mauchley also nmade an offer of a job in their new
conpany. The energi ng conputer establishment sinply did not have
any philosophy positions inits gift, and even though it was
quite willing to allow Burks time to work on philosophy, the
conputer establishment could not come up wth philosophical
col | eagues. However, the conputer establishnent did the next best
t hi ng. In 1948, Burks was offered a consulting contract wth
Burroughs, on a one-day-a-week basis, as well as summers.
Burroughs was in Detroit then, so Burks could commute from Ann
Arbor by bus (ibid, pp. 89-90, 102-104).

The end of the war |eft Burks back where he had started, in
the philosophy departnment at Mchigan. However, he now had
engi neering skills and industrial connections. Admttedly, Burks
was a sonmewhat exceptional case, but simlar things were commonly
happeni ng to mat hemati ci ans.

Mat hemati ci ans comonly went into industrial calculation of
one kind or another. Ceorge Forsythe did neteorology in the
mlitary, and Al exandra Forsythe worked at Douglass Aircraft
doing aerodynamc calculation (BAB OH 17, p. 4-8). Thei r
classmate and eventual colleague, John Herriot, was at Ames
Aeronautical Laboratory, as he put it, "doing sort of applied
research in theoretical aerodynam cs" (BAB OH 21, p. 3-4). The
peopl e doing this kind of work m ght have a business tabul ator
machine if they were lucky, and a bunch of ordinary clerks
operating adding machines if they were not. In either case, the
mat hematical calculations had to be translated into sinply
arithnmetic which the people or the nmachines could handle. This
necessary translation bordered on being conputer progranmm ng.

Wen the war ended, CGeorge Forsythe had offers from Brown
Uni versity, where he had gotten his Ph.D., and Boeing. A nmgjor
reason for choosing Boeing was that his wife had been the victim
of sex-discrimnation on the part of Browmn’s dean, and was
unhappy about the idea of going back to Brown. So they went to
Seattle instead. It took about a year or two for Forsythe to
becone homesick for academ a. In 1947, he noved to UCLA, where
he had done sone of his wartinme work (BAB OH 17, p. 9).

Once he was at UCLA, Forsythe becane involved with the SWAC



conputer which the Bureau of Standards was building on the UCLA
canpus. He remained there for ten years, until the Bureau of
Standards got itself into political difficulties and had to
retrench. At that point, in 1957, he noved on to Stanford (i bid,
pp. 10-14).

|f Forsythe was not back where he had started, he was back
where he had been in 1941, on his first teaching job. The
difference was that he was now an applied mat hematician instead
of a pure mathematician. He joined his old friend John Herriot,
who had, since 1952, been dusting off his wartinme conputing
skills (BAB OH 21, p. 4-6).

Burks, and Forsythe, and Herriot had all noved in the sane
direction, but they were all about the sanme age-- just old enough
to have Ph.D.’s on the eve of war. The effect on a younger nman
was nore drastic.

Marvin Stein, the UCLA freshman, was in the arny at the end of
1942. He was assigned to the signal corps, and the signal corps
was using tabulators for storekeeping. Stein was sent to the
local IBMoffice to be trained as a keypunch operator (really, a
kind of typist). He talked his way into a nore advanced course
which was being offered, and had becone the instructor’s ad hoc
teaching assistant within the week. Wien Stein got back to the
arnmy, his colonel, a reserve officer, allowed him to run the
installation on the basis of sheer ability, even though he was a
nmere private-first-class. The NCO s had apparently not done very
well in the school they had been sent to (Stein does not say what
kinds of NCOs they were) (BAB OCH 90, p. 13).

At the end of the war, Stein went back to UCLA, conpleted his
under graduat e degree in 1947, and entered graduate school with a
teaching assistantship. When the National Bureau of Standards
SWAC center started up, Stein was given a fellowship associated
with it, and becane involved in nunerical analysis, or applied
mat hematics. After he had gotten his Ph.D., the wuniversity,
unable to pay hima living wage, found hima job at Convair.
Convai r bought a powerful new conputer from Engineering Research
Associ ates (Univac), and the machine's teething troubles brought
Stein into contact wth the ERA engineering staff, based 1in
M nneapolis. They gave and/or got himconsulting work. In 1955,
Uni vac decided to nake the University of Mnnesota a present of a
bl ock of conputer tinme, 400 hours (annually?), and introduced
Stein as a suitable person to take charge of this allocation, run
progranm ng courses, etc. (ibid, p. 13-16).

Stein had been | ooking for an academ c position while he was
at Convair. As he later explained it:

It was probably psychological. In those days, I
bel i eve, the professors used to brainwash the students.
They said the good students will becone the professors
and the ordinary students will be out there working in
i ndustry. Consequently, when | found nyself working in

industry, 1 had in ny mnd the stigna of being an
ordinary student. Wen an opportunity cane for an
academ c position, | said, this is what | was educated
for and I can always return to industry; so |l wll try

it to see what | can make of it. (ibid, p. 16)



As we have seen, archetypal corporate engineers were inpervious
to this kind of brainwashing, if that is what it was. However
archetypal corporate engineers did not wusually take Bertrand
Russell as their hero in their freshman year of coll ege.

Wth such inperfect machines, it was natural that their wusers
shoul d spend a lot of tinme thinking about nore perfect nachines,
and what could be done with them



