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20630 Pacific Coast Highway
Malibu, California
é February 1952.

I, Tilliam F, Friedman
Armed Forces Security Agency
3801 Hebraska Averue
Washington 25, D. C.

Deaxr ¥r, Friedman:

This is tue letbter I promised to writh e to summarize oy recollection of our
conversation of 10 Jamary. I must apologize ror the long delay. It was
cauvsed first by a change in plans wiich foced me to go to San Francisco

to see officers aboard the USS BOXER (CV-21) a couple of weeks earlier than
I bd planned (therefare immediately after I returred from Washington).

A second delay then was caused by the death of my father in Washington, and
this brought me back to Washington irmediately after I had got home from
San Franciscoe I retmmed home last Saturday, and I shall try to get this
letter out today.

SCA G

Before I write any of ry ideas, however, I believe that it would be advisable
for me to state my opinicn of the nature of ihe prejudice vhich influences me.
I suppose that no one sreaks with complete objectivity, amd during the develorment

of this letter there will appear a betier and better picture of the bias
wihich influences me. MYostly, I have no faith in my ability to tell people
how to solve problens which I have not attacked techmical!y and explicitly
myself. I extend this no faith in ny ability to a lack of faith in tne
ability of others to give sound advice to an inteliigent group after cnly
a nost cursory glance abt a hard problem., Yot differently, I believe that
the best approach to solving hari prcblems is the put the r cblems and

pd ential solvers together with as little interfercnce as p.ssible and
then to await results. This m nimizes the importance of administration
except to the extent that the adwinistration facilitates the introduction
of the proplens to the potential solvers and protects the potential solvers
fram disturbance and heckling while they work. Many of my colleafues on

SCAG and elsewhere are of a nore authoritarian frame of mind, mu4 others feel

that the maj:r contribation is the provision cf facilities and the assembly
of persunnel, All these things have ®© be done, and mainly they arc not
competitive, sc¢ there may nct be any real disagreenent between varicus
advisors in any event; however, all my rcmaris should be read with a full

realization of a real distaste on my part for administrative direction rather
than participating tecanical leadership anddiscussion in attacking matiematical

or technical problems,

I shall proceed with my development. First I shall nalkke four more or less summary

statenents, and later in the letter I shall expand on thesc stataments to
scne extent.
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The summary stabtements are:

l. Under the present set up it is most H{ficult to transform
any explicit ideas of SGAG members into the development p..ase.

2. The naturc of the problens you now face and the development

which you have already accomplished have brought you to a position

where professional mathematical and professicnal physical and engineering
ingenuity must be applied in approached rmich deeper and more subtle

than those which were successfully used during Werld War II.

3+ It is dangerous to try to predict the fields of mathematics and
physics wiich will contribute most to your mroblems and to try to
restrict nmajor investigations to these fields.

ho In the past the most successful contimuing researches have been
accomplished at colleges and universities or at other institutions
where broad ranges of topics come under study rather than at ilrdustrial
laboratories or ad hoc development projects where problems fron

more narrowly circunscribed fields are attacked.

The first of these statements reflects scme experience I have had trying to do w rk
ingpired by the SCAG meetings, Many interruptions come between the initial
inspiration and the epplication to SCAG problens, and I bhave nct yet been

ablc to overcome all these interruptions. Generally, these it errupticns

are caused by three existing situations - the lack of techmical publicationms
pertaining to research on the problems (and the consequent difficulty of
commmnication of technical ideas), the interruptions caused by the normal

$ull time assignments of SCAG members (such as my chasing carricrs all over

the world), and the interest in their cmm normal work by AFSA personnel waich
prevents tnem from worrying too much about the whims of SCAG niembers. I Zoubt
that there is any culpability commected with these things; if there is culpability
I doubt that there would be any gain in trying to track it dom, I Jdo believe,
however, that a canstructive approach toward renoving some cof these interrupticns
is possible and desirable,

In comection with my first statement aobove, I might also nobe my persomal opinicn
that there is not likely to be rmch value in advice more than we have already
proffered if this advice is arrived at mainly at group meetings of one or twv

days each quarter augmented by more cr less surreptitiously offered individual
advice from the nembers of SCiG. I have used the word surreptitious, a shockingly
strong ore, not to impute improper motivation to the advisers (all of whon are
devoting to SCAG tine which is painfully made available at a ccst to other
assigoments) but rather to point ont t.at such advice from two persons offered
rivately nay be competitive, may be submitted to two scurces, and nay be
subjected to competitive evaluaticn witnmt the knovledge of one or of both advisers.
Tois is a direct result of t-e inconvenience of fully cooperative effcrts.

iy second statement above is cne which is likely create virong inmpressions and

to antagonize people who do not follow carefully ry expansion here. It seems

to me that a great deal of daring and ingemuity went into the successful

aprroaches to the problens you encountered during World Jar IT, but that,as

a direct result of this daring and ingenuity followed by the considerable advances
wirich have been made since then, your science has acquired a degree of pr.fessionalism
wihich implies a requirement for specialization and subtle aprroacies. During

World War II, the ingemuity required was the vision tc see toe advantage of
mechanizing the operations then attempted and of devising oreratiomns suitable
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for mechanization, but all tiese cperaticns worked directly end without
deep subtlety toward a soluticn, prepared to try al.. pussible answers
one by one ifnecessary., In particular, it seems to me that questions
of accuracy of input dabta were profilably ignored during t:xis period;
however, it also secns to me to be true that in one maj r technical
problen vmich we have discussed at length it must be true tnat the input
data are not wholly accurate, for I can't help believing that the problem would
have been sdlved lcng ago if there wore not a diastﬁ':::*:gly incorrect value
sonevhere in the input data. This one example would suffice to convince me of the
necessity of introduging methods which are comparatively insensitive to input
errors and for which sume evaluation of this sensitivity is possible. I dont!t
believe that it is necessary to justify this conclusion on the cne oxarple,

« for many other justificaticns for this type <f study can be found, but I do
contend that the one example would now justify the corclusion.

I believe that the situation in y.ur field now, as opposed to taat existing
uring World War II, is completely analogcus to the situation faced by
Henry Kaiser when hc entered tie auntomotive field as opposed to t..at faced
by Fenry Ford when he enterecd. One man can not expect alone to design an automobile
which will now compete for the American market, for by now a successful
avtomobile design requires careful quantitative analysis of nmany pr.blems
ranging from heat englneering to caemistry. Still lir. Ford may have becn as
ingenmuous and as daring as Mr, Kaiser, and I hope that the more sensitive
poeople who contributed so much to the early development of your scimnce
will not feel that my remarks either date then or belittle them any more
than ry analogcous remarks imply that the Ford Libtor Company is not a major
factor in current avtomotive developnent. )

On the other hand, if there are people - no matter what their exprerience -

who feel that no powerful, subtle, quantitative techniques can be develored

for the problems you now face, then I must axpress my disagreement. I do

not believe that an engineer or a physicist or a lawyer who refuses tc learn
algebraic group theory or the calculus of variabions should be c~nsiderei seriously
if he claims that the probability that these or other similar subjects will
contribute to your solutioms is remote; nor shuuld I listen seriously to

a mothematician who refuses to loarn aboub nuclear spins or travelling wave

tubes cr electron multipiier tubes but who advises not looling among physical
phenomena for radical inmprovenents in speed of the old methods,

I had supposed that SCAG would furaish a sort of forum for discussion of all

sorts of things similar to thc ones I nontiined in the last paragraph - mathematical,
engineering and physical techniques. I believe that these discussions have

been inhibited, not purposely and by an agent I do n.t recognize,

This Jiscussion leads directly into the thrid stabement I made above. You will
recall ithat I stated that I doubt that the best atiack on the problems yon face
would be the assembly of several dedicated young men of high intellect and

good training, as you had suggested. The point I txry to make here and in the
fourth statement, which are inseparable, is that a sucecessful research outfit
must build up a sort of stock pile of talent and that it must have braod goals.
It may be egsy tu predict that a talented man will produce useful lmovwledge,

but it is cerbtainly much harder to predict the field which will benefit most fron
his work. Sonetimes this is hard to predict even after you know and understan.
tre worli,

I believe that your idea of dedicating the yo nen to the desired results would
inhibit them to too great an ex‘ben‘b.ngour dX v it

sagrcement is proba a disagreemen
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as to the extent to which this inhibition would be justified by the results
which might be caused by this dedication. Certainly some aim is required for any
reasonable researca, and some researchers prefer narrower ains than others.

For my ovm part, however, I fin +that I must have the broadest of fields of
aprlication for any cmsiderable part of ry ideas to be useful and that I must
have the broadest of contacts to generate the ideas I need o2 obtein even this
poor record. In short, I might not cbject to your idea of ffetting several
dedicated young nen if I were certain that we coulc tell that they werc the

right young nen, Hovever, if their traiping were not perfectly suited to

the job in hand (and I have already stated tiat I believe that it is dangerous to
try te define vhat this training is restrictively) then I do not lnow where they
would get the contacts and the leadership and the broad outside ideas which
would lead to spectacular success cn your problems.

These seem to me to be the adpinistrative difficulties you face, I do not
believe that they are insuperable. I have already suggested in an earlier
letter to the Chairman of SCAG ocne attack wiich should help the situation
irmediately - a research contract with a suitable organization with the
broad outlcok which I elainm is necessarye.

I suggested during ocur conversation that this sort of an atiack is not

enough, but that it is the only thing I can visualize as useful in tae

near future, I suggested then that the cbservaticn that univercities had

always produced gocd research be considered in connection with the military

schools, Two of these soem to mec to offer same hope, one because il is willing

to try alnost anything and is trying to become a good umiversity and the other
because it has a fair tradition of research and at present it has a most able
president; these were the Air University at lfaxwell Air Force Base, Alay, and

tre Haval Tar College at Hewpcrt, R. I. OF the two, the Air Universidy is

most irmediately attractive. It is larger and has broader goals, There are

present there officers of all ranks and all skills, and many of these have

the typical Air Force approach of trying anything. The group at the liaval

War College irpresces me as being nore scholarly and probably nore discriminating,
but they are cursed with high rank and lad: of specialbty schools. The government
tendency of removing a successiul perscn to a high administrative position as

scon as he has developed cencush expe rience and discrimination to be most useful

in his srecialty would probably wark against a research proram at the Faval Tar College
except for research in the brauodest fields, Still there is the histmic work of
Mohan (admittedly broad and general) and the wrrk of Sims (vhich scems to me to have
been superior in every way) and there is tne cbvious desire of the pneamhsng
present Fresident(and his great conpctence) to introduce some researct into the
college. I suggested that you consider means which might be used to develop the
research capabilities of .ne or nore of these institutiona for future use to ycu.

I offered, if you desire, to meet you at the Air University when you aret:nere on
10 March and to discuss the set up there with some cf the more aggressive officers
on the staff, I shall vrite to them within a few days and try to make appointnents.

I shall be glad at amy tine to try to helr in any negotiaticns, formel r infarmel,
with Vice Admiral Comnelly of the HNaval Var College; I do nct lmow what good I
would be here, however, I doubt that I knar enocagh about any of the other

schools to be helpful abt all.

In conclusion, I might note that I have been carletely open in this letter with
‘the possibility that feelings might be hurt. I doubt that this will be the case,

but I am certain that yowr judgement as to whom should see t-e letter and r
explanations to them will assure that tihe letter will atiain its macoimmm ve ue,
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if it has any value abt all. I doubt trat it is advisable to introduce it
in a SCAG meeting, f~r example, but I leave that tc your judgement, I
enclose a copy wiich you might want to give to the Chairman of SCAG or
which you might want to use otherwise — say for starting a fire on a cold
norning.

The letter has been long and hasy and verbose; possibly even porpous. I
apologize for all these; I tried to avoid them all, but seemed to lack
the canpetence to do so, Maybe this is wiy I prefer techmical work to
technical administration, And am, no doubt, not as bad at it.

Sincerely ycurs,
T phns

C. B, Tompkins,




