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*  REPORT ON PROPOSAL FOR ASSISTANT SECRETARIBS FOR SCIENTIFIC RESEARCH.

The attached report represents the ccnsidered judgment of Henry Field and
myself after nearly four years exparience of the problems imvolved in ng;-alating
au{:ntifi-:: developments with administrative procedures.

When 1t was taken up in War and Navy discussions, the civilien members ob=
Jected to the idea of placing more civilians in positions of authoritv over service
personnel but the service personnel themselves were in favor of this solution.

The C.S5.H.D. has taken the poaition throughout that no organization should be
enabled to forecleose free sclentific experiment and development in or out of the
government--a position which is entirely in tune with the traditional freedom of
enterprise.

What we propose cannot be & solution te the problem but it misht work mare
effectively than the paat offic ial set-ups which either ipnored the question of
offieial responsibvility for technicological development ur‘plauud an uﬁf‘air burden
on service persannel who, by the nature of things, could not fully dischargs the
duties,

We believe that the device of making the sugpested Assistant Secretaries of
War and Navy for Scientific Research ex-officio members of the Research Board for
National Security poes far to mest the objection that too much official control

should not be imposed on the necessarily changing technological picture,

o

WF.Cu



March 6, 1945

PROPOSAL FOR ASSISTANT SECRETARIES OF WAR AND NAVY
FOR SCIENTIFIC RESEARCH

It is suggested that consideration be given to the proposal
that an Asslstant Secretary of War and Navy for Sclentific
Research be appointed.

The lack of co8rdination, the duplication of effort, the
repetition of tests and in many cases the lack of any rapid
decision have been expensive in delays and in lives lost,

Although the new Research Board for National Securlity
should prove helpful in developing new weapons, there are many
other correlated projects, such as Jet-propulsion, which must
be followed closely in the post-War years,

Each Asslstant Secretary for Sclentific Research should be
a top-ranking and highly regard civilian scientist charged with
keeping in touch with military and clvilian research so that at
all times the War and Navy Departments would be informed of all
new developments, especially those not classified as "weapons."

It is believed that while each Division in the War Depart-
ment and each Bureau in the Navy should remain autonomous,
the Asslistant Secretary would have cognizance of all major re-
search 1ln progress and have at hls command adequate funds to
initiate and promote correlated researches in university
laboratories, research institutes and industrlal plants.

The new Developments Divlision of the Army and the 0ffilce
of Coordinator of Research and Development in the Navy would
each become part of the proposed Secretariats.

These two Asslstant Secretaries would be ex=-officio

members of the Research Board for Natlional Security.
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Science News Lerrer for February 24, 1945

Weapons For Future Wars

Many of our best known leaders are at work on
numerous projects in university laboratories, research insti-

tutes and industrial plants.

» MANY of America’s best known léad-
ers in science are already at work on
weapons that will be used by the United
States in the event of another war emer-
gency. They function collectively as the
new Research Board for National Se-
curity.

Numerous projects are under way now
in university laboratories, research insti-
tutes and industrial plants. To reveal
nature and subjects of these experiments
at this time might endanger national se-
curity.

Working to develop new weapons,
without compensation except for ex-
penses, are such men as Dr. Karl T.
Compton, president of the Massachusetts
Institute of Technology, Dr. H. 8. Gasser,
director of the Rockefeller Institute for
Medical Research; Rear Admiral J. A.
Furer, coordinator of Research and De-
velopment in the Navy Department; Dr.
E. O. Lawrence, professor of physics at
the University of California; and Vice
Admiral Ross T. Mclntire, Chief of the
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Navy's Bureau of Medicine and Surgery.

As members of a 40-man committee of
the National Academy of Sciences, cre-
ated by Dr. Frank B. Jewett, president
of the Academy, at the request of Henry
L. Stimson, Secretary of War, and James
Forrestal, Secretary of Navy, these men
are formulating programs of scientific
research and development to strengthen
national security. Appointment of this
committee results from a report of the
Congressional Committee on Postwar Re-
search and Development, headed by
Charles E. Wilson, which advised the set-
ting up of such an organization to con-
tinue and expand in peacetime scientific
research on the mechanisms and devices
of warfare carried on in wartime by the
temporary emergency Office of Scientific
Research and Development. The research
board has already taken over several of
the OSRD projects.

Conspicuous by his absence from the
new committee is Dr. Vannevar Bush,
of the Carnegie Institution of Washing-
ton, and now director of OSRD. Al-
though he was invited to become a mem.-
ber of the new committee, Dr. Bush de-
clined, stating that he did not want to
appear to dominate the new organiza-
tion.

Chairman of the Research Board for
National Security is Dr. Karl T. Comp-
ton. Cooperating with him are four mem-
bers of the executive committee: Dr, Rog-
er Adams, head of the department of
chemistry at the University of Illinois;
Dr. A. R. Dochez, professor of experi-
mental medicine and surgery at the Col-
lege of Physicians and Surgeons, Colum.-
bia University; Brig. Gen. W. A. Borden
of the War Department Special Staff;
and Rear Admiral Furer, Board mem-
bers include 17 civilians, selected by the
Mational Academy of Sciences, nine rep-
resentatives of the Army selected by the
War Department, and nine representa-
tives of the Navy, selected by the Navy
Department. Placement of military mem-
bers of the armed forces in reserve status
after the war is not expected to affect
their participation in the research pro-
gram. ’

While the board is set up only on a

——

temporary basis, it is believed by many

informed observers in Washington that

it will be permanently established by act

of Congress, In the event that Congress

establishes a new organization, the re-

search activities now under way will be”
transferred to it. The Woodrum commit-

tee is now considering a permanent or-

ganization.

Other members of the research com-
mittee are: Dr. E. K. Bolton, E. 1. du
Pont: de Nemours an any; Dr.
Oliver E. Buckley, Bell Telephone Lab-
oratories; Bradley Dewey, Dewey and
Almy Chemical Company; Dr. Lee A.
Du Bridge, NDRC; Dr. H. 5. Gasser,
Rockefeller Institute for Medical Re-
search; Dr. A, Baird Hastings, Harvard
University; Dr. J. C. Hunsaker, NACA:
Dr. W. S. Hunter, Applied Psychology
Panel, NDRC; Zay Jeffries, General Elec-
tric Company; Dr. C. C. Lauritsen, Cali-
fornia Institute of Technology; Dr. E. O.
Lawrence, University of California; Dr,
Linus Pauling, California Institute of
Technology; H. W. Prentis, Jr., Arm-
strong Cork Company; Dr. I. I. Rabi,
Columbia University; Dr, Elvin C, Stak-
man, University of Minnesota; Dr, Os-
wald Veblen, Institute for Advanced
Study, Princeton; Dr, Lewis H, Weed,

.National Research Council; Dr. E, L.

Bowles, expert consultant to the Secre-
tary of War; Maj. Gen. Levin H. Camp.
bell, Jr., Chief of Ordnance; Lt. Gen.
B. M. Giles, Army Air Forces; Maj.
Gen. John E. Hull, Chief of Operations
Division; Maj. Gen, Harry C. Ingles,
Chief Signal Officer; Maj. Gen. Norman
T. Kirk, Surgeon General of the Army;
Maj. Gen. William N. Porter, chief,
Chemical Warfare Service; Maj. Gen.
Wilhelm D. Styer, Chief of Staff, Army
Service Forces; Maj, Gen. Albert W.
Waldron, chief, Requirements Section,
Army Ground Forces; Vice Admiral
Frederick J. Horne, vice chief of naval
operations; Vice Admiral Ross. T. Mec.
Intire, chief, Bureau of Medicine and
Surgery; Vice Admiral Ben Moreell,
chief, Bureau of Yards and Docks; Rear
Admiral H. G. Bowen, special assistant
to the Secretary of the Navy; Rear Ad-
miral W. J. Carter, assistant chief, Bu-
reau of Supplies and Accounts; Rear
Admiral E. L. Cochrane, chief, Bureau
of Ships; Rear Admiral W. S. De Lany,
assistant chief of staff, Readiness Divi-
sion; Rear Admiral George F. Hussey,
Jr., chief, Bureau of Ordnance; Rear
Admiral DeWitt C. Ramsey, chicf, Bu-
reau of Aeronautics,

Heience Newa Letter, February 14, 1045
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"W'.ar tm:la:r{ iz a-~race ‘between
laboratories, Robert P. Patterson, |
undersecratary of var, told ‘the
Executives' Club tndn.y n.t thu Ho=|
tel Sherman. i e T

“The race in research, develop-
ment and design in weapons goes
on,” Patterson said. "It is & race
that puts‘a premium on the abil-
ity " to: Ih.lft ‘productive forces
swiftly to meet néw needs and to
produce lnrgqxquantitles quickly.
If is a race. withﬂ:u llvr_s nr mel:r

| TBFIH:EDRTAHT p:u-t plnyed
1| by smm:1m the | war, Patterson
said, “is one m:mr ‘proof that suc-
cess In this war calls for total na-|
tional -effort.~—-in‘science; engi-| .
neering, {Industral resources. md
mobilization /»of °. ' manpower '
home, . a2s well as i.n we]l-trti.ned
nwell-equipped,” well-iud mﬂiur:r i
|forces overseas™ o A -'?:w !
| "Germany and .Iapm wanted 'a
stotal war,” he-concluded, -:E"!I.-et
them “have a total war!™ St
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", ointment of: & top.‘military - coma © LB
‘mander to co-ordinaté the: duvahp&“gf' 2

. hould - set up a ‘civillan; agency;to: -
¢ work, on . “the - sniunliﬂ-: aspect of
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reent and use of new weapons..
After” the:war, he-sald,:Congress: .-

milltary problems.’ § =7 < - 2=t et et o
‘2Dr:¢Bush,: t.eau.lrin: herornfﬂu“r

m:i th& :rmnd forces ;| 3J :




Statement of Dr. Vannevar Bush, Director of the Office of suzlntiﬁu
Research and Development, before the Select Committee on War
Military Policy on.January 26, 1945.

MR, CHAIRMAN AND MEMBERS OF THE COMMITTEE:

I am happy to be_able tn.udt- with you today, and I u’p;tnnin.?a 4
pu"tiuulnrl_y th; opportunity to gxiiraus some of ny views on @ postwar
policy '.I.'b? ‘ﬂ.uilantifin:: regearch on military problems. As an American citizen,
as well as by instinct, by training, and by the actual experience of nearly

five yeare with the Office of Sclentific Research and Development, I am

deeply concerned about these matters. What I shall have to say has been
submitted to the Bureau of the Budget but I have not been advised as to

its relationship to the program of the President.

‘It is not necessary for me to expound at length on the importence
of new weapons in modern warfare. That point has been made by many wit- F)
nas_laua ﬁd' ie generally understood. Morsover, as knowledge of the evemte \
of this war gmva; the essential role both of gcience and of new weepons
will be seen with increasing clarity. Today it is evident to all think-
ing people that the evolution of new weapons may @stermine not only the
outcome of battles, but even the total atra.t;ugr of war. That has always
been -true to some extent, but today the rate of mlutibn of military
veapons is much ‘more mpi/ﬁ than it has ever been in th- history of human
confliet. Tomorrow fhe impact of new weapons may be even more decisive,

The great change in pace which sclence and technology have
introduced into varfare underlines the vital importance of continuing
an effective research on military problems in times of peace. | In the
past, the pace of war has been sufficlently slow so that thie nation has

] jl.
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never i:md. to pay i;_i_m_ full price of defeat :Fﬁr"itu lack of preparedness.
Twice we have just gotten by because ve were given time to prepare Hﬁih
others fought. This time the vargin was marrower than in 191k, The mext
time--and e tust; keep that eventuality in mind--ve ere not 1ikely to be
amfort.mt.u. ;

The speed and surprise with which great damage could be done
to our Flest &t Pearl Harbor is only & mild varning of vhat might happen
in the futui'u. The new German flying bombs &nd rocket bombs, our own:B-29
and the many slectronic devices now in use which were unknown five years
ago, are merely the forerunmers of weapons vhich might possesa overwhelm-
ing power, the ability to strike euddenly, without warning, and without
any ;dmiué.ta means of protection or retaliation. I do not mean that some
methods of ﬁrﬁtar;tiﬁn or retalintiuh could not be developed., I only mean
that ve might not be ‘glven sufficient time witHin which to develop thoee
means , aﬁé:a ‘hostilities had ‘h.eg'lm, before disaster bvertook us.

It 1is imperative, therefore, that after tHle war we begin at
once to prepare intelligently for the type of mudaé-n war whfl_.r:.h'm con=
front us with great suddenness some time in the fature. ‘We all hope that
no such event will occur. We all hope that means will be found tﬁ Iseuura
imace among nations, 'a'md we-n- nr:ai anxious to do our full part in bringing
obout 4in due time an international organization and understanding that
will truly preserve peace, but in the mmantime we need to keep our po;rd.or
dry. More specifically, we need to be effectively organized,

I think it is clear that we must not go back to either the or-
ganization or the philosophy which prﬂjnilld. with regard to scientific

rn:iuﬁh on military matteras in the years hitﬁm 1918 and 1939, Let me

oAt i L5
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rake myselt iy nmp Many dnﬁ'nblt tntogs. were Gone By both e
Bomnu m oivilian mm in' ﬁh:“ t.mu-ou yoars.. m tww G
and the Nevy, for sxample, oan be proud of some real tmhn:m ud.vgnnn i
4“P1ﬂ8ti:ntperiod mmtumtthumhnm 'ram-m _-_';';:i

p;.ct.y_.'rq we must remember also the neglect and the m!:u@n.kln_ru: . of t-huu

Yut} :In_uu' Judgment, it is tmly rem,rh‘hle thﬂ:t- the Bm:l.ﬂau
were able to accomplish as much as they 41 'in the Ianu of ﬂm trmnﬁnul :
obetacles vhich beset them on every hand in the pmatinn years, 7081 Y .
funﬁumta.l ﬂ.iffiuul.ty, of course, lay in the u.ttitu&n ar thﬂ Amarican
people toward preparedness for war. The m:-:.ca.n pu;op_l\.a vere not premuﬁ
to build soundly for war during times of peace. We cannot, thnrﬂibﬁ,_ a:q-I
pect the ﬁervineg to have nﬁc‘mluﬁui what {'.ha paop.‘l.a,_-*hy their _ﬂ_:-tituda,‘
made it impossible to do, I might say, at this point, that to the best
of my own ﬂcolluctinn, the Congress in those 3“.:: regularly rutad. tha
yvaseafch appropristiona-reguested by the Services. _ ; ol

In uﬂ.d.:l.ticn to the attitude of the Amricm peopls, hnmr, -
there were at 1aust two fundamental aj:staulua to a truly uuﬂuquful pro= 7
donk for miLERTy regearch inherent within the Services themselves. . . o
First, and most important, was the internaY é;rgmimiun of tm_a'én;uh.’. l
That o;pni_mtion gave 1nnuﬂ£ciuntj mugn:l.tim to idianuu, ite require- / )
ments or pbtantialiﬁun &8 & phase of mrnﬁ Bmmﬂ., :Lu ndal.it.;.an to Sy
the organizational diffioulties, service ptnnnnal, by training and tradi- *;-J-

tion, did not, 'ny md largs, nppmuta titho;' th- punit:lun vhich. uniunt‘.lﬂu

research must_oocupy. or tis uminhution 1t mu u.h to m mﬂnm Sk f,
mm the mil.mh dsfense: B el _' it J g ,.
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The essential fact is that we rniled during peace to do &s much'

as we most assuredlr should. Eertain of thu rearons for that feilure are

dhvinua. They should be cured with all the vigur at our cammﬂnﬂ. And

1% will requira both vigor and courage for the racta of the trouble are .

Saehs e

. ; Pl
Eince sorieona is nert.ain to suggest that the answer lies in
extending our wartime organization into the peane, let me meet that argu-
ment now. The argument haq deceptive plausibility. It is deceptive for
two reasons.,' In the first place, no temporary expedients, &ffeativp as

they may be, can outlast the emergency pressures which gave them being

and vitality. War-improvisations should be recognized for what they are.

Their real usefulness will be over once the war is concluded. In the
second place, no temporary impruvis&tioﬁ, excellent as it may be, can be
completely effective if the fundamental orgaﬁizatiun upon which it is
superimpﬂsed is either weak or unsound.

Under the pressures of war, our temporary expedients have
worked well, It is not necéssary for me to describe in detail these ~
temporary expedients., The Office of Scientific Résearch and Development
is one, It brought civiliantsciantists of the very higﬁeat calibre into
active participation on matters of military research. It gave a civilian
body, report%ng directly to the President, authority and funds both to
support and to initiate research on matters essential to the national
defense, 'ithin the Services there have been similar exvedients. They
have been explained to you already by their responsible officers. The
New Developments Division 1n.thp Army, under General Borden, and the
0ffice of the Coordinator of Reee;ruh and Development in ﬁha Navy, under

Admiral Furer, are notable. Hithiﬁ the structure of the military
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been my orivilege to prgnida. _This is the senior staff body within the
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1taelf mnraﬁvar und ranarting ﬂirnctly to the Joint Chiefe of Staff -

ia the| Joint Eummittae on New Wa&vﬂnu and Equinnﬂnt, over which it hae

military-n;ganizatiun itself on ne& weapons and equipment.

Hﬁan & new emergency arises it may well be necessary te create
new emergency organizatione for temnufary action. There is a great ad-
vantage in new arénninatiann creataﬁ for explicit emergency purposes,

They have not accumulated the rigidityiand formalism toward which all
nrganizéti;na are likely to trend with the passing of time and when
nat:uﬂdef nressure. They a;e1cut from whole cloth, and the vigor of youth
annlies to argaﬁizatiuna as well as to individuals.

Yet the continuation of an emergency organization after the
emergency ﬁaa passed is likely to be as great an error as the failure te

create it when needed. Ye should not mistake emergency remedies for a

permanent cure.

&

Nor does the solution to the oroblem lie simply in the estab-
lishment of an agency through which the assistance of civilian non-
Governmental scientiets can be made available to the Army and Navy. The *
particiﬁatinn of civilian scientiste in the scientific aspect of military
problems is only one small portion of the total problem. The very heart
of the problem of an adequate postwar organization for the conduet of
research and d.e‘li"lﬂlﬂ_'nment liee in the organization of the War and Navy :
Departments themselves. Unless thismajor problem is resolutely faced
and affirmatively resolved, the aolutiaﬂ of the periphcral problems
(such as the form ﬁf organization for civilian partiﬂipatibn in military
rescarch) will not enmable us to premare ourselves adequately for the

wars which may come,
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The previous testimony before this Committee with regard to

a policy for military research has dealt largely with the préblem of

erganizing for the participation of eivilian ecientists., I trust that,

before your hearings are concluded, there will be greater emphasis upon
the research organization of the militqrr services’ themselves, for that

seems to me to be the primary question. In fact, it may well be main-~

tained that if the Army and the Navy are properly organized, and if they

approach the problem of science and scientific research in the postwar

-

era in a sound and thorough fashion, the enthusiastic cooperation of

civilians will more readily follow. Even more important, a sound mili-

* tary organization, which is receptive to the role of science and of

civilian scientists, will enable an auxiliary civilian organization to
operate to maximum advantage. The converse is egually true, No mere
gddition of an auxiliary civilian body designed to aid the military
effort will insure adequate development of weapons in time of peace if
the military organization 4tself is unsound or unreceptive.

This question of postwar organization for military research
and development is an integral part of the major question of the over-
all peacetime military organization of this cnuntrﬁu And on this msjor
issue ; fecl that the material presented to thls Committee has been dise-
appointing. I have read all of the testimony that was oresented to this
Committee ﬁuring iﬁn hearinge and, although there were some very inter-
ceting discussione, it seemed to me that exceedingly important matters
were hardly touched upon and that the surface of the problem of adequate
or effective organigation for the defemsc of thie country has only been

scratched,

e
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Einc.a the nwmll wltmr militaw framework hae na'l,; rih bun

'L S,

ﬂ:od 11; 1' diﬁ‘icult. for me to d.ilmn the urnblum n:l!' ormiutipn far
militnry rnauarch and ﬁnvelanmnnt 1% sty a:plfntt uny Yet uaziain 3
fnmdamﬂntdl princtnlea gecnm uluar. In the hope bhaﬁ it uny”ha halpful

tn this Gnmittnu mﬂ. tha ﬂangman. I ﬁnul:‘. .'I.ilca to su:umrize fbur nr

|

thn imnartant uringinlna which, ta mr mind, shnuld he ubservﬂd in nmmf )53

paatuar n:ganisation for miliﬁgry rogearch.

At the outset, I ghould make it clear th}_at in this ﬂiacmﬂ'c;n',
uhiﬁh.ﬂill involve some eriticiem of the military eystem, I differentiate
bétuaan the ayutém dnd the nffiﬁera who operate uﬁdér-it. There is no
intention on my part ta.criticiza any of the officers in whom this
country has placed its confidence and whn are amnng the most ahle mili-
tary 1eadcrs thia nauntfy has ever uraduned. These officers and men
have verfarmad nost effeutively under a syatam whiah 18 not caleulated
to maka the mnat of science and technology in modern war.. .

I also want it clear beyond all puhaibility of nilundar:tand-
1hg or mincanntruntiﬂn that, in my Judgment, the militar& and uivilihnu.
working togethur, are now fighting the technical’ ﬁuntﬁt nﬁ this war
A

in an affectivn partnﬂrahiﬂ. On the nuiantiflﬁ frnﬂt. nn rasenrdh an&

new wetpnnl! thlng‘n 1n genara{b_ are: Tiow gning wal—--ramli*knbfy 80 uhun

Wo e‘onugqr #ha ‘groat nrmiﬁf.t.mnﬂ ‘kmdmp- wide® which we started
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illitary tradition, for amm_:_la_. has in the past, callad!
for planning in terme only of existing weapons. , Such fl&;ning
1s done in view of all the ecomplexities of logistice, training,
intelldigence, and personncl to fit into an over-all ntrategi&
program, The fallure to have at the tov lovels of the military
orgenization trained ﬂcientiTtﬁ and nilitary leaders who plan inl
terms of future weapons or weapons in nfnﬁnaﬂ of evolution may be
eoatly in terms of 1¥vaa and battles. Of course, planning for
immediate cammaigns must alwayd be done 1n terme of existing .
weapons., The long range planning of a whole war, however,
muet go further., It must be ﬁcna in the terms of the evolution
of weanuﬁﬁ and strategy. In the future, the presence or abscnce
of thie type of planning at a high level may determine the entire
gourse of war. .

Traditionally, the advanced militafy thinking on the
irorovenent of weaﬁnna and on neéw mcthods of combat has been left
to the lower echelons, The theory has becn that any matter of
sufficient immortance will force 1tself up from below upon 1ts
own merits, and demand the attemtion it deserves. There is,
of course, a basis for this ar%umant. Yet, the couree of modern
war 1s so largely determined by the evolution of new techniques

that 1t is absolutcly essential that first-class thinking be
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done whieﬁ combines mylita;y.ﬁqnsiﬁaraténns,ﬂith the puasiﬁilities

oncned hg technical ﬁrpgrgq;.F.This thinking can only bg dode

at the too. Tn_pracﬂed without it in a modern war'ié.}i;ple

'ﬁ;i gﬁnﬂ enough. Progress in complex technical matt¢;= i slow

enough in the face of incrtia,-limtted vision, obstinamcy,

v&sted position, traﬁitiun. and all tﬁé other ills that flesh ;s £

heir to without superimmosing the organizational handicap of

makiné ﬁay thinking fight its way to the attention of thﬁ~?ﬂp
level commanders who ought to be giving it affirmative considera-
tion, _

Lest 1t be thought that this is merely a matter of
generalities, examples can best be drawn frém the first World
War, The thréa grcat téahnical:innavatinnu of that war were
tanks, poison gas, and aircraft. AlI three nroduced effects

on the course of the war, yet these were essentially termorary

i and loecal. If a;fficient grasv and visilon had been ﬁfaaent to see

] \' ) -

. | L b il 4 !
¥ e

--.l i 0 I %, ¥ - . '-F.'.-. < L E e - L L
AR B L Y S ik U B I D i b S e N A S
RS



=l0=

o

possibilities at the ovtset and prepare for full-scale surprise use thoroughly
fol”owed up, there is littleléduht that the war could have been shortened, one
way or the other. In particvlar, tanks, in their then crude form, but in the
absence of air opposition or anti-tank weapons, could undoubtedly have turned
Qimmabils' trench warfare into a war of movement at that time as well as later, had
they been axplditéé to the full instead of tantativelé and on a ahoegtring. To
have brought this about would have required the combined visiﬂn of milimary men
with those who understood the potential possibilities of tracked vehicles.
The pracedufa whereby enthusiasts, with ﬁ novel mgthad, Eunviﬁned the High
Command svfficiently to overcome skepticism and obtain a trial, could bring
only small resu]té; which it did.
There is need for technical planning .at the top not only to give
affirmative direction and drive to new developments and their use; there is
an slmost equal need for such planning at the top in order to coordinate the
work of the several branches of thé Services, both in the development and in
the use of the new weavons in which'more than éna branch is directly interested.
Qur nreﬁent military and naval orrsanizationg were built for much
more static armament than we have today: In the days of wooden ships and
iron men it was not only sufficient, it was highly desirable, to place the
full responsihility upon one officer to Bée to it that those shlps were
soundly built, and upon another to see that their guns were the best that
could be constructed., We have come a long way from that situation, both in
O techniques and in organization; -but our techniques have outrun our organization
for handling them.
It is still true and it will always remain true, that for the

effective performance of any organization, espeelially a military organization,
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ramnaihi] ity muut- be d-ﬂ.nitulr assigned- and mwnﬂb:l.lity uﬂ nuiharitr i
 must go tnmthar. Thh munﬂ prinoi'pln uhnuld nmr ba ﬂﬂmrt-ad :t‘rum En ' -'_-'-
- the case of mﬂitar;r ruamh, hnwuvar, this mu:nd principle has been 3 .'I
(. ﬂamrtaﬂ fmm by the Barviuaa thmalwn. Hhanuvar a new rasaarah prugrm or i_'ﬂ!
,davelamant anpaa.ra whiuh is not directly arr.l entirely within the uoimiﬂma :;

! of a uartiav]ur brnnuh, ‘t-hara has been no body with ﬂspnnaihﬂi‘br and ‘ ;fr
autharitv 1:0 ﬂirau‘b and coordinate the wnrk of the sa‘mi-al branchaa. It is : J'f{'l
aaaentia} that there ba such a person with power both a.ffirmatiwly to diract Q'|
new. proerams aud to intepyate existing programs when they involve more than
‘ohe Bireau or Service branch. e _??
Modern walanc.;ana call for comvlex programs involving m&n:f skills. So Iﬁl

much so that an item as humble as a flashlight if desipned for special
oterational use may find itself the victim of overlapping jurisdictions and |
competing demands for control over both its development and urn#ur&mant. _;g
Today, a single complex unit :-.f offense or defense, gux:h’ ag a radar ucnt'rpllad .,|
anti-aireraft J:I.msl*:.aamllad-;ﬂI.::un,, may ?11‘;'.'. across many of the traditional -bram.;rhear' . L
of the military service, A complex ﬁauwn on the order ‘of the German V-bombs |:
micht, for examnle, involve Chemical Varfare if it were an incendisry, . 'E_I|
..A.ir Forces if 1t were borne by w:.lnga, 'Signal Corps if it involwved control l{
devices, Eneincers if it needed emplacements for.luuhuhing, and Ordnance. ; : L ?3
Sinilarly, & new typo of incendiary bomb would involve both Chemical Warfare 0
nd the Air Forces, Eaoh has a responsibility and each muut"ba gatisfied as fr

to its own speoifications, standards of aafat:r and purfomnua. No one ’é
branch sees the whole piutura. No one branch oan gi'ra over-all diruction. E

The requirements of 'modern war have nutrun the erstwhile u'hiafnu-

tory formal organization, Bureaus and Services can have -ruupc;mihﬂity for
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.parts of a complex development, instituted and ordered from the top, but

often no one Bureau or Service can do the whole job itself. ' Nor mm,

can it be done from the top unless some of the men in IPuaitian of .great
authority grasp the trendes of science and its implications., This they can

do only 1f science and ite applications have bulked large in their professional
ﬂa,reaz:n A ; '
. The problem, therefore, is to provide somes means by *-lrhi-:h gclen=
tific and technical thinking of -the highest calibre may fuse with military
thinking at the ﬁop level of command. A number of things can and should be
done to bring this about. The preaiae stepe which must be taken will,

of course,to a large extent depend upon the ultimate _:I!'rnm.-ﬁrk of the mili-
tary urg&ni#&tion. The full solution will, naturally, come slowly, parti-
cularly since the art of using scientific and technical thinking as & part
of top level planning will not ensue merely by providing .i;l‘.'JI' its presence,

There must be a conviction within the Services that individuals must be so

placed. Morsover, such individuals must be of the intellectual fibre and
background to enable them to syntheaize the two typee of thought, military

and scientific, into an integrated whole. : /

SECOND: The position of the technical man in uniform must be

improved.
It ie not enough merely that technical and scientific planning be

done at the level of high command., The poasition of the technical man should

be improved throughout the length and breadth of both the Services, Men in
" responsible positions should have better technical training, Conversely,

soundly trained technical men should be eligible for high command., ILastly,

broad or complex programs of research and dan]_.apmmt ghould have a statua
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at a staff level.
mder conditiona of modern war a grasp of broad technical trends
would seem to be as fine a qualification, when combined with .indoctrination

in the art of command, as an’ officer of the top rank could possibly have,
Yet, the practice of the two American Services seems to have been Eaaad.&n
tha'laaaumption that technical specialization is incompatible with high
command, It ia_hﬂrﬂ to see how this tradition ever arcse; yet it has ueftainly
existed for a long period of time. It is reflected in many ways: In the
limited courses on science given at West Point and Annapolis, in the failure
of the regulations on promotion ﬁnd selection for high command to give ﬂuﬁ.
credit to advanced scientific and technical accomplishment - in effect, the
road to high command lies through field command alone. Aa.an axample, the
Construction Corps of the Mavy, although it certainly produced outstanding
combat ships and although it attracted, while it existed, some of the finest
minds in the Navy, nevertheless did not furnish a corresponding quota of
officers to positions of high command. THE difficulty under which the
scientist labors is also reflected in tha fact that research unsuccessfully
conducted places a permanent blot on a military career. It should be recog-
.nized, however, that in research which is forward looking and advanced in d
natura, many failureﬁ ara the price of one success,

Men in vniform should receive better and more fundamental sclentific
' training, Provision should be mad? for advanced scilentific train;ng of
large numbers of officers either at epecial service schools or through a
fuller ﬁtiliaatinn of existing colleges and universities. The War College
idea 1s a sound ome, It should be extended to inﬂlﬁde an advanced military
college devoted to the evolution of weanons and its relation to strategy. It
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should bring together for tréining-offinars of 1&5&, gea, and air, Its courses

and problems should be tough so as to test and exert the best brain power.

Successful completion of the course sﬁuuld gi#a aﬁ!nffiaur definite credit f'
toward oromotion in the line that leads to great responaibility and high

command.

' The Service Schools themselves will want to bring naw matha&s of
taachinz and new subjects to their curricula, They will want to follew the
modern trend and give more attention to axpanding the horizons and broadening
the mental grasu of the offiecers-to-be, -

Until technical men in uniform are given better training and until
they find a readier route to positions of command, it is certain that the
top levels of our military command will not grasp the full implications of
military innovations and will not be orpanized to handle them to optimum
advantage in some possible future highly technical war. We have, of course,
today some cffiﬂérs at hirh levels with a technical background and appreciation.
The rapid technical advance of air warfare, and the constant pﬂ&cétima asso-
ciation in the Navy with technical matters, inevitably has produced such
individwals, My point, however, is that we must_have many more such individuals
and they must have a broader sceientific preparation for their responsibilities.

The position of the technical men in the Services suffers not only

from the fallure to pive a wosition of imnurtance and reaponaibilityotn skilled
scientists and technicians, but also frnm the fallure to give an independent ¢
and Important status to research and technology itself. In the Services,

research is subordinated as incidental to the work of branches whose primarrl
interests and resvonsibilities are in other directions,

The Services have not yet learned - as industry was forced to learn
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a lone time ago - that it is fatal to place a research organization under the

- !
production department. In the Services, it is still the procurement divisions

who maintain the research organizations. The evils of this arrangement are
many. Baaically! research and procurement are incompatible, New developments
are upaattiné to procurement stanﬂarda-anﬂ procuremsnt schedules. A pﬁﬂcuwﬂ- '
ment group is under the constant urge to regularize and standardize, par-
ticularly when funds are limited. Its oprimary function is to produee a
sufficient svpply of standard weapons for field use. Procuroment units are
judged, therefore, by production standards. Research, however, is the explora-
tion of the unknown. It is speculative, uncertain. It cannot be standardized.
It succeeds, mureﬁver, in virtually direect proportion to its freedom from
performance controls, production pressures, and traditional approaches.

In the case of research, a scientist aprees to use his best efforts
in the solution of a particvlar problem and he 1alnaid for the effort and
talent which heldavntes to the job. Since research is speculative, a rescarch
scientlist must be paid - or promoted - whether or not he succeéds in solving
the assipned problem. In the case of ﬁrucuremnt, on the other hand, one
must furnish a particular product to moet stated specifications and one is,
therefore, nnIf paid - or promoted - for a product which satisfios those
sepecifications,

Moreover, a procurement unit is unéar constant pqaaaure to produce
sufficient quantities of matorial for use on the far-flung battlefronts
and pan make no adequate or special provision for the prompt supply in
small quantities of important new devices. To be affeuﬁ}ve, now devices
must be the responsibility of a group of enthusiasts whose attentions arc

undiluted by other and conflicting responsibilities. As it is now, with




=16=-

nearly the entire procurement scheme peared to the mass production of great
quantities of ataﬁda:ﬂiaud equipment, the small special job becomes an orphan.

The union 1nr£ha Services of the research and prncuuﬁmnnt functions
has one other unfortunate consequence. A procurement un}ﬁ which also is
responsible for research is not anxious either to use or to rapognize :
the merit of developments made by those outside the unit. Hﬁman nature being
what it is,_aﬁﬁ it is certainly no different inside military orpanizations
than outside, the result is to slow down the adoption of devices which first
appear or are first suggested outsifle of the procurement unit. This may be
particularly serious when we remember that medern weapons nay either draw
thelr components from or be, at least in part, the responsibility of several
competing procurement units - each of which is in a position to retard or
advance the progress of the other.

What is raquifad is a separate orpanization within the Services for
research, for development, and for rapid précuremﬂnt, in experimental pro- !
duction, of small lots of new equipment to be used for fielf testing, and
in eritical aiiuatinnﬂ for actual use apainst the enemy. Such an organization
must be in the hands of trained enthusiasts and, although linked at all
levels with all branches of the Services, it should report directly to an
officer on the very top level of command who has the training, vision, and
competence to direct the broad formulation of new weapons and to devise the
techniques by which they should be employed. This will make it a main staff
function to coordinate research, procurement and requirements - a job whieh

can be done only by men who thoroughly understand all three.

THIFD: There s
the two Seryices,

i
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In these days, when technical liaison between the two Services is g0
complete and functioning so effectively, 1t is hard to realize that there
wae a time not so lone ago when the two Services were completely inﬂulaéad
from each other in certain technical areas. The failure of the two Services
to have technical cooperation at all -levels was not only wasteful and
short-sighted from the point of view of technical pragraaa, but harmful to
adequate preparation for the defense of the country.

This problem of technical interlinkage between the Services is, of
course, only incidental to the important, broader®problem of adequate
interrelation between the Services on all subjects. That problem is one
which this Committee will wish to explore very thoroughly. In whatever way
adequate linkape between the Services may be brought about, whether by a
permanent Chiefs of Staff organization or otherwise, it islevidant that such
interrelation must be extended to technical matters.

. On this question of mech;nics, however, it is my versonal view that,
in peacetime, the dewvice of 1inkigé the two Services with joint boards which
report only to the two Services will be ineffective. Such Boards would hawe
no one in a nosition of authority to resclve the 1nevi£able differences. The
Boards could operate only by unanimous consent. In vartime, however, such an

arrangement does manage to work. The recason, of course, lies in the fact

' that, under the exigencies of war, men will agree. In peace, there is no

comparable stimulus to agreemoent. Moreover, operating on a basis of agree-
ment through joint boards, is contrary to the fundamental and over valid

military principle that some one person must have the responsibility,

and the power, to resolve all differcnces. -
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The tﬁnﬁﬁicul problems of the two Services are, of course, not
the same. Yet, there are broad areas on which they overlap. The fact that
the problems and points of view of the Services differ to uumn-extant would
be a diestinct advantage in any interchange Pf ideas. This crnus-fﬁrtiliz;h
tion of ideas between two groups, each with its own pnrt;éular set of
problems, has‘long been established as an essential pruraqpiaita to suc-
cesaful research. Scilentific achievement on one aet of problems ﬂuﬁ often
furnish the key to progress on a broad front,

Adequate interlinkage will also avoid unnecessary duplication of
facilities and effort, particularly wﬁan it comes to bullding large numbers
of expensive devices. This does not msan, however, that there should not
be parallsl programs within the two Services, In the early stages of
research and development on any problem, parallel programs are essential,
not only to insure that all avenues of attack are covered, but because a
parallel approach afforﬂs the necessary stimulus of competition. It keeps
research sclentists on their toes, FParallel effort ies often highly eco=

nomical-in a long-range senge.
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Whatever interlinkage of the Services is ulﬁ}u&tnl; provided, it
should not be allowed to inhibit the espérit de corps and the prida1in
organization which 1s at the heart of much of our military strength. We
owe too much to the aggresasive righting epirit of our Navy, of our Marinee,
of our Air Fugpaa, and of our indomitable InIhPtr? to take any steps which
wﬁulﬁ reduce the Jjustifiable priﬁn of belonging toiunique, aggressive, skilled,
fighting ufgnnizntiona. The aigﬁifiaunce of the uniform should uotlha diluted
in the namé of agoﬁﬂmx. Rivalry between Services and branches, extﬂnﬂiﬁs .
even a8 it sometimes doeé fu absurdities, nevertheless is a real source of

military ssrength,

FOURTH: There should be some form of parternship between civilian

sclentists and the military.
An improved form of civilian collaboration with the military on

matters of military research should be worked out. This may be done within
the Services thuﬁaalvaa or outaide of the Servicesg, by means of a civillan
scientific body with both the power and the funds to initlste research,
Both 6f thaﬁe alternatives are worth a brief examination.

(a) Civilian Collaboration Within the Services.

The problem of working out within the Services a status for civilian "

gclentists and technical men 1s particularly acute. American practice has
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been to insert such civilians at various levels, As a result, civilians
have had to rupurt.idir-aatly tu:; the uniformed personnel at thul level to
which they were attached. In spite of notable iniividual asé-.-u?tim, this
practice does not attract into the Services uuiunt'iﬂﬁ and technical men of
the highest calibre. “ '

American practice has alsa been to keep the a_iviliar_: organizations
attached to the Secretaries Bﬂﬂlll. They operate primarily to keep the
Secretaries informa& and especially in ;:onnentinn with procurement, to
1mp]:emunt the policies of the Secretary in connection with the hu_sineaﬂ
affaira of the &apa.rtment. The philosophy, Innd it is a sound one, is that
the Secretary will determine internal policies and conduct external relations
with other agencies of the Government, but ﬁ'ii not in;be'rfura. with the
detailed performance of essentially military matters. Thus, in this country
we do not find civiliens operating important branchees within the rlslpuxtmant
and .rapnrt:l.ﬁg to .the Secretary.

British practice Ihaa been somewhat nllirfarent. In the .Admirnl‘by, for
example, there has long been a civilian structure, on matters pf finance
and business, reporting to the permanent Secruta:r'y.ﬂf the Admiralty.
Separate ministries for procurement divide the business from the military
affairs of Army and Air Force up to the level of the Cabinet. Under these

circumstances, and under the préssure of war, there has been a decided

trend toward the organization of research and developmental matters in
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aunﬁ:wn:.r that civilian research mrl:erq repnrﬁ through civilian organiza-
tions to the top. ' ; g

" In this country during the present war the QSRD, as an emergency
mnaaura; has ﬁruﬁuﬁhd gome of the same result. It.ia linked to the -
uniformed gervices at all levels, bﬁt reports dimtiy to the President.
The OSED also maintains sufficient independence and initiative to insure
vigorous action, and to hold its civilian workers under civilian control,
which they understand and under which they work best.

“One solution to the problem thus lies in the great expansion of the

‘offices of the Secretaries in time of peace, with a civilian branch dévoted

to research and developmept. Thie has its distinct advantages. It can be
carried to the point where there is a full etructure, on basic research, on
far-reaching davalapﬁnnts, in c¢ivilian hands, within the control of the
department it§alf, but in parallel with the current improvement of exieting
weapons h§-tha Bureaus and Services. The experience of the British, and
their further development of this scheme after the war, will be worthy
of serious study. ﬁThu scheme 1s, howsver, contrary to what has long been .
pre-war American practice, L

Another approach lies in revised organiéntiun w;lthin the exlsting
branches of the Services so as to achieve more effective u_u of their
civilian employees. The emphasis should be on an essential professional

pertnership between scientists and military men, The conditions of civilian
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employment should approach, in opportunity for recognition, freedom of
a.utic:—n,‘a.nd group esphrit de corps, those of the better m;Lurnitx and
industrial organizations, if thnﬂﬂa mén of the highest calibre are to
be attracted. | i
A third approach les in expanding and improving the Services’
. Bystem of contracting with private luhbmtari&s for research tasks, It
is imporil‘-an‘b that contractors be given a fra_a hand to carry nuf thﬂlir
assigned tasks 1In accordance with thelr own conception of what should be
done. In the lest amalysis, it is the effort and the perticular talent
of the skilled civilian sclentists that should be sought, That effort and
that’ ﬁiﬂnt will only suffer Iif the Services sﬁu]: to substitute their owm
iliﬂaa__ end instructions or the ideas and instructions of their lowsr eche-
. lons for that of the skilled technical u‘:nn in the contractor's employ.
The research scientist is, after all, exploring the unknown. He can not
be subjected to strict controls ,. nor can he be given detailsd instruc-
tiones as to the sclution of the problems which he ia retained to solvs.
Which of these or other approaches should be adopted by itself,
of in combination with others, must d.upu;.'xd. in the last analysis on what
' our postwar military strycture may turn out to be, on whether the pnﬁitian
of the scientist within the Services is improved, and on whether the over-

ell organization for research and development within the Services is adequate. |
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(b) Civiliap Colleboration Independent of the Serviges

Regardless of what the internal organization of the Services may be,
it 1s &asirablé tu‘iavn outside of the Services themselves a civilian body
with authority, and funds, to conduct research on matters which have
ni11tary siumd Ploance): ‘Tn this T agres with the redompandetiones of thb
Wilson Committee that it is an excellent idea to have some sort of an
independent agency eventually established by the Congress for the purpose
of enlisting the aid of top civilian scientists on the scientific aspect ‘
of militafy problemsy ! -

I should also say that I agree with the Wilson Bommittaa.rﬁnnmp
mendation that, in the meantime, there should be a Research Board for
National Security under the National Academy of Sciences, to bridge the gap
between the termination of the OSRD and the eventual ereation of an indepen~-
dent agency under mandate frnm the Gangfasa. The OSED is a temporary war
‘ageney. It was established for a war purpose and as such was properly
organized on a basis of highly centralized authority, As presently set ﬁp,
.it shorld go out of existence at the end of the war. Any_nﬂw organization,
either interim or permanent, should be organized on a more representative
basis and definitely for its poacetime purposes.

The problem is one nf.timing,- If ve could tell with any nértginty
now what the postwar militar?'atrﬁmturﬂ of the United States is to hﬁ, if we
knew how and whether the two Services arc to be linked with each other, if
we knew where the Air Forcea were to fit in, whether the Joint Chiefs were
to continue, whethor there is to be an organization comparable to the British
Var Cabinet, if woe knaw these things and more, it might be possible to 3
eliminate tho interim step and move directly to tho establishment of a

CToatis |
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permanent independent agency, Since none of these things is now clear, some
interim oranization 4s necessary, |

An independent civilian body having both authority and funds would

C ably supplement the efforts of the Serv;.uesrm!.th the freshness of approach
and indepaﬁdenca of mind which is invaluable to aucéassful research. For
nearly thirty years the National Advisory Committee for Aeronautics has been
such a body. That Committee, of which it was my privilege to be Ghairmaﬂ '\
for several years, supervises and directs the scientific study of the problems
of flirht in the closest of cooperation with both the Army and the Navy, If
it had not been for this Committee, our country would not have been in the
strong position in which it found itself in aeronautical matters at the begin-
ning of this war.

We must face up to the fact that although research on military
.problams and military weapons is largely a:military matter, it is not entirely
so, The job is primarily one for the trained prcfeasinnai scientist and
engineer. It is a mistake to believe that since science has military impor-
tance, scisntific research should be run exclusively by military men.

The two Services exist to fight. That is their primary readon in
being. In order to fight a ;-nndarn war, the military must draw upon industry,
agriculture, science, and all the other facets of our economy. Because
industry, asriculture, and science have vital military uses does not mean,

C' however, that they should he made the exclusive responsibility of the military,

It 1s true that the Services have been charged with the defense of
our country, It does not follow from that premise, however, that all
aspects of the civilian economy which have vital military significance should
be the exolusive function of the mil}tnry; Not only would that be illogical,

& .
|

” I_-{EI




73, ; IT HE3] 'Tf AR ALy - . - IE , PR .-';-;:.'“’i i _ﬁl"r =

/ - 25 «

it would be a great practical mistake, The military cannot be a:paﬁtad to be
experts in all tﬁa complicated fialdu whioh make itfpcsuibla for a great
nation to fight successfully a total war. The job of fundamental research
can succeed best ig givén to those best tralned to handle 1t;

Otwilten malsios must clearly do th&ljcb, which by specialized
training, it is equipped to do. Civilian science cannot make its true
contribution, however, if its efforts are subject to the complete dir@c?inn
of the military or if it has no independent funds. The real ansver to the
problem, of ¢ourse, is a partnership between the military and civilian !
scientists, But a true and effective partnership can on}y_hame ébnut if both
are equals in a common enﬂegvnr.b They must be aqugla and independent in
authority, prestige, and in.fﬁnﬂa. _

Whether or not a civilian body for military research should also be

~ responsible for research on non-military matters involves a problem of formal

organization which need not be gone into at this time. It is a matter,
however, to which I am giving eareful thought in connection with the reply

I am plannineg to make shortly to an inquiry from the President.

#* ¥ ¥ * w* #* X o ¥ T

Although it is premature to draw any blueprints of postwar
organization, and although for reasons of military gecurity we aannaP yet
publiely discuss tho detailed expericnce of this war as a basis for future
planning, a full approciation of the four prinoiplbs which T have mentioned -
this morning will, I haﬁé, afd in the nanutruntion;or a sound postwar
military organization, I think it important that these prineciples be recog- R
nized and implemonted, The particular mechanicas by which they are carried
out is of 1aqéur importance. On the other hand, repardloss of the machinery
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which may b: constructed, if there is no conviction or enthusiaem for the
role which solentiste and technicians mst play in modern war, we can expect
no greater degree of achievement in the next period of peace than in the two
decades preceding the present’war, ‘ ;

' I am so sure that the evolution of wégpons 1B exceedingly important
in the conduct of modern war, so anxious to impress this importance that we
mey be fully prepared for what may lie ahead of us in the future, that I

should add & word to be sure I am not misunderstood. The weapon 1s an adjunct

and a tool only. It should be better than the tool in the handa of the enemy.

But vars are fought by men. The Pighting strength of this countrjy rests on
many factors, and we will be strong only as each element is atrong. It rests
on the skill of military laniu.:-a ; their ability to command, their ra'ndimlas_
to accept appalling responsibility which would crush men of weaker fibre,
their lén::wledgé of their cn;uplmlc profession. It rests on business men, on
their patriotic willingness to teke chanct.as in a common cause, on their
abllity to organize and manage complex affairs, It rests upon every laborer
at the bench or in the field, upon their technical skills ﬁd their determina-
tion to support their sons in combat by supplying them fully. It rests upon
the women of the country, as they endure tim stress of war, and as they
encourage and support their men fn:u:, and carry on men's work, It rests
especially u:lmn the men in the ranks, upon their ruggedneas of body and mind,
upon their fighting spirit, upon,their belief in their cause as they uuﬁl to

define it. e -
The scientiste in war ale merely one more group in a country whioh

fights, They have special skills and training, which can be npuqﬂ_.ul_iy'
useful when intelligently applied, and which ghould not be squandersd,
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They u-;l doing their full part .:ln- this present war, They are in no sense
a privileged class ' th’a; are Jjust one more group in a demooratic m:lmiatg,
ready end willing to put forth their best efforts in vhatever way will best
serve the common cause., They are exceedingly proud to be full partners in

the present dangerous effort, and they will stand ready to serve their

" country in times of peace by adding their bit to the national effort to

maintain this country strong, under whatever scheme of organization

may amesrge.

‘1-'
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