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Z33TRICTZD 

OR&QJIZATIO;J OF i:SEA3CH ;?t DElGjLOp; 2II\IT 3'02 iATIOWL SECb%I?‘L" 

SEPlw!IBER 19, 3946 

CAPTAIN WORTHE~GTON: 

Ad-d.ra,l Rz~.‘?GE?, distinguished guests, officers of the Industrial 
College : Tlxis morning The Industrial College of The Armed Forces is greatly 
honored to have.Dp. Vanne.var Bush give the second of a series of lectures on 
Research and DweLo?ment. 

As all of xou. ~KYT, Dr. B&z--the invsntcr of tL;E dkffercntia?V analyzer, 
the former bsm of Engineerkg 9.f X.X.'?., and t!ie President of the '3arnegic 
Institution--was Directo:- of the Office of Scientific i&search and Develop- 
seilt during -t?3 c-3 er,tire v~ar period. In thri.s capaci-Ly .ke xas res:,ons:IbIe for 
th@ larger paI% of the Eati0iW.l. Yesear& program .x?iich. was condu.ctecJ en a 
scale hitherto undreraxd of. Ee played an extremely im~port~~~t rr,le in major 
wartime de-7elopments from tZ2.e "d:xlc7* UT through the proxi!nity fuss to tke 
atomic bomb. 

Dr. Bush is now the Chairman of the JoLnt Research and Developent 
Boar?. 

The subject of his lecture tociay is: "Organization of 2esearch 3 
Development for 3ational Se~ilrity.~~ 

DR. BVSH: 

Gentl.e:iisn, ti;e sd3jeci; of the ifOrgn.niza.-tion of Aesearch an6 Developant, 
even when. we cor$ine 0cysei.ve.o to research -&at j.s *;(-Jn*qe c-be 0; y- -k 1.1 I h-I._ mi1ttaqy 
matters acd think &oQt i%SeZXh fi-om the Stari:‘.~p~? n‘t 02 ~oveximmtal 
OrganiZ&iG~, is such a b:-oad. question that in a single lsctia-e I can onl;r 
hope to 4~07~~3 some of ‘eke i.ifL$. sp-t:: . I do, l1ovever, :2la.n to try to cover 
a consi3eraK.e a3oui:t r 3: grcunc' a:: well+ 35 leave plenty :2:e -i;!&le fo;7 
cpus strioY?.s ; 2-p. ti, jp I -i,ouc!z t;:..j:fl.:;s lightly, I .h-~ips that that, will 5nspire 
qlX3stio:ls -LAS-b are a$ real ini;erest to YOU. 

Piret, I t!iil& I 07.~h-b to &fine what we are tall&g a.bou~. Re.searcEi 
is often defi.nec' In many~~ap D l'afiy -7. acf;i-'.Y:l.-~..].n>~ 7.12 3 4 i:.c' ya >(J e '1?‘12'>1‘ Q,,(T i;i."s?.e 
of resexrch Yia-t.. Ln my o;pi.:;ion ai*(? JT& .~~s';'a~~fPi; a!- -21'~ , d .__. . 

. 
I would like Go c~zfi,ne resea521 in a 

pursuit of ne:;i knowledge . p:o ;e 9 however, 
that is i:EreZ;- the gathering in 3ne r;lace 

-I-- 

very bxxi< fashi.on as th ordered 
aat sz1j.s e,:cL-J.c.c”o s xbpa.fl>~ :,;-or!f ,, 
of (j.3 La ~~~?J~~,.c’~ E?Xi..d,iDs~ , ‘n>;t. 
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woui?. not exclude the gathering of such infomation provided it resulted in 
2 neu;r formulation, a new law of nature , Or 2 fiC?ljJ reiationshlp cf anJr sort. 

Development, on the other hand, is for our ‘xxr)3S”S +re creation of r?ew L , 
instrumentalitFcs ready for p-o=1,uc-~ion for use. *7rLm a mfktary stan,2goi,,t, -* n 
I think that wi1l suffice; i’rom an industrial standpoint, cne would make it 
a Iittie broader.’ The split between these, lkerefore, is fair17 clear and 
this is fortunate, ‘because tne methods of handling the txo are quite 
different. 

1 shall not spend a great deal of time i-2 say?& why I think ti7e s-2bjec-L 
of research aEd deveiqment in tl:e m2.itary field ls izgorSa:.~t today, because 
I don ‘t thl.nk I need to. Ye ax-i3 In 2 new er2. Sc.kntLfic research in the 
natural sciences afld -tIreir apT,iic ’ .atlons is now estaoLane?. 2s aTi 1-l; ’ es se:diai 
element of riati-~~d strengtl!. 2vei-y comT:ry is ,goi.rrz &o put great waQ!l?,, 
in the future, on the natural sciences, research in the 3x~damentai s c-.!..mce s , 
and on the a?plicatioz. “i’!l e “(2 j. .T i-10 doyb-t th2-L the -mrlti is entkely 
awa?xenec! ‘GO -LXX fact, TheTe is ao do.&t that it is gOin to rc?oult i?. an 
extraorC;-Lar-y stimJ.ation of activity tklX.J$ioX's the Tmrl.c'. T;-! tz ye j. 9 
however, s~re3.y go+ to be a great, chacge in th?s.way in Alli.ch the mi&cr is 
bandied because i.t has become 9 for -the _“i;-st -ti~,c3, a recoyYized 3a’;ter of 
lla%?LOl121 im?or-ta:?ce fron the sSa3+ bid3int; 02 national securl-QT. 

I~To7 there are dangers . Thera is danger of lil:iit,ed undeidanding on the 
inart of non-scientists that i%qT unbalance t’ne effort by o7rerempha,sis on 
a.~pli?d. 3hases. B vigorous, extensive, 
es senti &, fey se c~$X~~~-T$~~‘~~~ -j-i, 

.i9~eil-rounded natin2al ,p.rogra~z 2s ./ 
::S’ zzyfi,fj “50 “‘be ~~J&l.l~o&~~fced, i-b -mu.s.t g$ve 

gjyy&& f~-~unc~~~f~~:t-“~ ye se;;;r; ,- ..y ,.- *“ 1,; 3 rxw. kncxs 
EsF;-IS ‘&+&~~yLm ~;t! =llg’-‘~ai~‘r~~~~. 311 ;,n,ay lJ,‘;3 of . 

.od.a.,f idiit basic x&&~h 
treat defens& impo@tancc, or of 

great imDortance from the stani:~-,oix:t ~of ;-~atjo~ai seoer.Lt?,T, a. g;enerati.on 
hecce . 

Let 2x3 paitsf to give yo’2 iunt one ex2mp?Le. Ii ~ener2:i;ion au;:0 ‘kFe?;;pa 7;Jei”e 
in this cxu:try a krge ilVY?L)3? of p::cple lqJOY:;;:in; in ni!,zl_e&.r -$,;TSiCS, scrtln,7: 
out 9~ fxces that bird the atom togethr. vert- fey; poyls fa1.t t1-la:t tha”s y 
ii2.d 2Il~-tlXLTlg -,y;late\r~ -f to d0 ;l;itll nati.0pa,g3.?. Seci:ri-&, yet t7-& Igas 2 cj.irec$ 
stm2 toward the stock bonb. "6 

3-Io cavl s 2:,-i' -,-,-::ie the :" . _ 6 ome t2 1. oio;: i. s t -tdI.~ x?rkin~ i.c a iaboratory on 5 
ne-3 prob!_en h gmetic.5 zq7 xt 'be car;-,,6ng 02 .a :>a.+, Tf 2, p:~c~~"~j~l. T~~~eijbcl~ a. 
general202 hence ri!ay be ' excf~s&j.y~:;;?,7r f mportaxb. in come ction. vi-id* the notional 
secwity? Z9 t?iere.fore , thr.mi &I&" .L" !d'iS imsrd of c,?ction : our m-emature 1 . 7 ~uci.g;i,~ent as t.3 :7&t is 32d ;-jZ.~at is not imsortsl?t is dange”‘ou.?:: . 

A?,li.ed M-th tl?Ls 5~ a second r’ariger and. 72-m-t is that lxpen 
d.ictate to scient-lsts what to rd.0 a3c! ho,: to do it. 5Je are ::olxd 

-:rill try to 
to 11.ave a 
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great deal. of Federal support. Support and control often go together, Hence 
- 'there is the real danger that control may be overdone and may rob the 

scientist of that freed,om.mhich is an essential in creative research'. I 
think these dangers will be avoided, but I must point them out. 

Before-I comment on the may the government is or may be organized in 
this regard; let me state one or -two principles which I t2ink are rather 
fundamental, lnrhich come from experience, and which are well to have in mind, 
Industry learned in regard to the organization of research, fairly vjell and 
some time ago;that to place research under production, or under the p.iTkS- 
ing dqartment, or under sales is to wreck it. This is not fully under- 
stood, even today, even in industry, certainly not in government. The only 
way in which re::earch and development can ?rosper is to have independent 
status and to be coordinated w5th these other branches of activit;jT by an 
individual %ho understands all of them. That means that research, in an 
industry, needs to be in~dapendent of production and independent of sales, 
and that the company which has a c1d.e~ executive who understands all three 
will proceed ra$idly and effectively. 

JI,~Lll-i;ai~~ affairs research and deva~~~~~~~~~~~~~~?2Rn~~~f;~~ top ~e..--.,.e __---- t.--_ -"_ 
echelon mth *3rocaremen% an& 

i ,, _.I^. ,,.x-"' l.' --'.I' 
bK"coorlinate+. by men who. ~derstand'~~~~~'"fullyr -a.--'-'_".* *.r,-.J- .-'":" * --".A- "cq * .I*^-7 --'l*--~~~,.,i,,~.~,~-"~ '",~.~,""^c‘-"f ,X_, ,,n‘.we**a,,"%.r,7" Cr".~~*r"-c"ir,,"~isr;,.l~.~~~~‘~ a,*, <__,_ ,,, n-e _ ." . ..I .a~" ..enNl,.>l."."l,_i. j , 

and the dlff~c~~Q,,d~& .m.~~xsk~ ,a~.~. ~~~~~,..~;;~,c~~c~~~~~ ~$XIJ~Q~T~~Q AQ sx.kr~$q.~d 
FY.XT~~>TGCa'5TGkrse braq$2: s of ef f or-t q s ,-@I~ $e,, _i,_= ,..y_ll, /_, . . ," I ._ . . ., ,,.,.e I, ..s. _., ;n a,‘...~"'~"-~~~ .- .* 

In order to get results in organizing a research Qrogram, we have a 
very simple formla : find the right inan and give him his head. That is the 
fu.11 %ext 12% internal research organization. Charts, diagrams, f1o-z charts, 
al:! the rest of the ?arachernalia that go with the organization of many 
things and produce theirLeffects are entirely su*bs.i_dia:ry to that principle 
when it comes to a research organization. 

There are Flenty of corol2aries. One is if you don l-t have the right 
man, you cannot possibly get the renult,s Whateve:- you do; 2rd aimth3r 
corollary is if you secured the right gan, you would get -3e results in 
spite of thunder, you, or anybody else, 

Fi.nally, let me say Oi?& thing which I think is quite important today. 
It is that t3.e valuab1.e ro,sults almost never come fro!? mediocre teams; and 
&len they do, ii Sk an accident. Ve have a~ a ~rincipa.1 national. resource a 
certain number of men capable of carrying on-research effectively, Ze have 
a nati.onal program of research 5-n goVernPiej?t, in ihdi~St~", ad. G2 the 
universities, R the nresent time, these are not correlated,, i%ld, I 
believe 9 al--though I car It -,erove it today, that w: have a prevag far i.n ,_. 
excess of the capabil.ities of availabie manpo:Trer. If me have, the result 
will be Trhat, in my e~:~erl:.er,ce, i.t has a3rra;ys been: to fnrce msearck into 
the hands of ..-ietiiocrs teams. 

-3- 
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2iat leads me to I%? next point. 2e search and developrzezt are ~;merful 
end essen tial tools for pp7gress. ~~~-“~--~‘-..~-“-~.~*,..~,,~ ,,,- II,“” -**’ j 

They z al s o -g--~~~~~~y-rp+ - “f??: l.p+&j--~~~~~~~~ 

,le rabe do, whxh :mr.ey can be wasted in research and ctevelopmnt increases 
; as one p-roceeds fro31 .~a- T ~+men~t21 research to app?G.ed rssearc!?, &veloplent , 

en@.neering, al?:< finally toward. exper A_, -‘irental production and ts-sts. I 
i believe, -tAerefme, that Zn t5.s countl’;~ today9 we xeed to pay a pmd ::!oai _ 

of’attention to t~~i_ng to carry on a propam in wh:‘-ch vre rnil_l no-t exCsei. our 

natural r,esource of properly skilled manpower, force owseZ.ves into 
mediocrity, l:ld thus into haste and rii.scred:it the whole affair. 

,, ,( ,,.,#----i-- 
Before we cone to detail&. P.iscussion of hm vr can get it, Let us 

reckon w?e.t we acrLusllg need in t5i.s c0vxtx-y. Of course9 the vigorms 
progmm of has-ic i-esaarcli iS princi~9ally in 2xLvex-sit>es, a&t pri:rlci~a2l,y, 
fror 03x standpoint, in the natm2.l sciences e Today, on tke necessari1y 
expndeci sca?e, this requires a smmd system Of federal. sgport. Second, WC 
ne,eS a sound al-k extensjve pm,grm of %” il fi@ea.rch in industxy . If ip,dl.lstry ijj. 
this country is heelt!l~, SucL‘ a prop:%2 -KKI. be ca:-ried on; 2Ild if Fn~hs~L~~ 2 

l;‘izis country is not heal.thy, i;ilC?%G ?*KLlA OS 30 ~:;?xCh prO@~Zil . .The J~L&C.O.~.~ _C-* 
security of *,$jJj.2 ..c'3unLlT :&"pfOrF inl5:L?striai. si:tuation . *_l_",..e . . ,.- _._ _-"e f, cJ,,.i.. .A .i:." . :c.,'.> denzrid.s a :I;ea.l-l;hy 
We me?! a sound nrog2.-essim 
resaarck,.drawin~ 0~ uni-:ers 

i;;loroughly il~teg;;&& +-,17@q o?” :;fT:i”:p;i+ 
,_ zitie s md. ixhstrie s, an<. ‘a&j&g to the yyospr- ’ 

II ity of botn as it does so.’ 3j.s ShOUl?. be ~X~~.ixUY!g in the ll2Y:d.S 04 the 
se mice s ‘out suplepen-Led by a c-b:il%-m cr~~anization. On thie I ha-7e a 
great deal. to say. Fi;:iLljr, mong f:x~d.a~xm~G.A needs, there imst b2 23 
adequate supi$.y of well-traised research nen n 

~.;,.inLi:w”.s 
FJT;J ~-here do 3ve . sta&, co~&yi:.ixg these meds 35 we, look ‘bxird l-Lhe 

future ? 
: 

Fi.r,st J ?‘ie ham a daf;.ci’i of around 100,032 tAj.ned. sclen-Lists r&. 
‘ew5neer.s ns D 8 rem.lt of s~l!~r+sfj7~il;sij &eclf+d po?.i.c’ie s , Xe were tiie only 
~riatlorl .so blii-iti to modern tremj.s is to sacrifice ,the fG%vre fw t:-Le pre se;:t, 

to .such an ex-5er.t. ilence ve er:tei? thz ~ost-;cvar X?%iOd ::Ji:th. 32 e:;cee&i.ngly 
serious r?efi.cit -!.a trairre~1 man~o:~;81-, 

seconr: ?, , -_r ~ 9 bX ?idVL< , _*r , * , p X’) ,iq+ (1 [!lanr: for resea;rt,h in ~ir,i7ers~.t5.es9 industries, 
and go-~smrnent, 2s 1. imxe sa.:;.il, ?E~~;o~c;., I 5hink, cm? capbllitles. 
,j _ _ ,,-. .d.j . . I 

J Frnal .:f 1 9 -,-re hadye 2 ~;~~.oroug:qly awakened ai3~xcc:‘Latio;n~f,km 012 the c “C’ ‘::‘lr” 0:: die 
, { people atid “,heir goye pr3lnerlt of the potqtS.a..!_ ~~133 of ms~.ai-ch iu! tk naturaj 

; scierzccs, hi; not a co~lne-,c;ur2-t~ .%?l(ie~~s~;~~,~~d~~~.~ 
.9 and a -tA?ndsncy - 02 .CO'JTSe - 

: a37;2;i~s to ?ay I:D cj3.e a-i;S,e:;*l t-!, 011 to tile , sT)e q +;an,v.lay and the> sui2el*ficial -,i . 
i bi e* liurrvL 

p ‘1 z ’ s -i; ” , bi, ihi. ,3;+;<y: c--C. r?. & *k/u LA > Ly;;mJ-crp .I;;le ‘w,zy ;-]e~“,J~ :,p?:\JljJ;e<j~ jq+nym,zl: 1 
‘- 9 _ Lly_l L~v~dy the 

i?endl.ing of -Lj~.eijy :.-c:Se:?.r Cb %I!:3 dOvelOu;.:.e:flt, '3_".Ogi'r?:>S 02 2 nf3I hasi. ?i.nd :, 1: 



thinlr, a veq- so7,rld. basis. i -monDt go into this phase because you are to 
have lectures that will discuss it'expl-icitly, 

Second, me have vigor-ous programs in most important, fields, in both 
Services4 A tendency exists to sell these~to the~pj3li.c and hence to 
Congress 'cy publi.ciQ from various sources, w?~ich carrie,s ~with i-i; a very 
great danger to security. For instance, I picked uy a New York Times this 

‘morning and read about a piece of ;KX& that was partly done unde-organi- 
zation during the war tnat is now lectured about. , The TOI-3: was -Se develop- 
ment of some 'ne;ir toxic materials of ve-ry hi& ;jO'ienC;~. f don't tMnk it 
does this eounQ.~~ any good fo.r such information as .&at -to be put before the 
general public. T.5.e object of such publ.icity-might be to sCare the public 
as though it yrere not s&fZcientl;r scared alre@~. The object mniglat be to 
secure fxcds for furL,her supprt of' the particular job. If so, I think that 
is wnecessary, qd an mwke pocec:,ure . I vas a$^iast to read that particu- 
lar sLvory, and I have been aghast for similar reasons a hucdred t~im,s in the 
pas-t twelve mo:?t!2s. I t:l.in!c th3.t s-s.ch pv.l;~lci~~ is going to backfil- . u 

3&.mlir,g to discussion of or;yanizations 0.f t% mi.litary for military 
research, ',ire have the ~?a.-tj.onal Adt~isorgr Ca:L-nittea for Aeronautics which has 
been'4.n exists-nce f0.r a se7.eration and ~;s:ii.ch sup?l.ement& . ., _ L / -,* the 1;'r?& gf t!le AY-+~-T* 
and ?avy in tl-le ' f&Id of a,t~yonaut?.cs. Ld~ agz-aemezt -5G-32 the drrn~r a2a l;la~yj 27 7 -,i-,- 
it -Q,aT'" c,a atterztion .to b;?ic research vherens they put $heir atte:&ion on 
tl.ev~lopment . 

. . 
That divis j-0, ysvsnt~s overlappi-.ng an6 duplication to a verJF 

conslder2bl.e wtent. The IX&4 has a ~o~enxkg body made u,q ?f Army and !Yaq- 
officers plus rT-7*~" -:.J- cI 3eilkliive s of gnver~;;;;er?t de~>artments $Lus a gT3~2 of 
independeu;t CivilFails. I ha-m been 2aSociated ~~~?ith it for a long $iXe. i 
have rxwor seen it sltbjecte? -i;a ;:lollt.ical. pressux “ii? my ,my ?A?a,“, TbQ,S 

inj2.ri.ous to 2-t m it has neve:c seemed .to s-&-ve frjr f7~& r-her. it i-ea1,l-y knev 
:.?YXit it 7m.s tryj.;3.;; &I (10. PL ::a~ bee:1 ;z sa.l:uS,qr age:kiy. '71 ti-:in].~ f~5;la.t its 
p.rese2ce has zjy,er; grea,"-77 "-J in the p2st gol?crati.31? ii2 bsingini; u:S to the fore- 
frOPt Til the aeronaut-Llcal fie?.il, prrinc?ril;:r be cause LXX has ke>,", amp::asis or 

besic researcI3 ' IT> 1. Cl? iI2 YIedL L v o -l- -c (;'~;le,4.' se &\Ts A ,,.&b hen 10~2, ~32 'die s&If'. 

T/e h2.d d.L~yje:lg .tl:e yer -b:le Q".$j.,,F of ;cienti.fj-c I& SC?XCCh XX2 DeT~lO~~>~j?t 

TlItliC!l l?;1,3 dOj.l1.:7 tY),e S2wY.';RB ,z(jiqJG of -I,:;?,:?[{ iI> t()t.:ler fi.elds ex-ce~?t -tha-i; i-t i-jas G 
lJp*&r t,:-:,s necp &O r:? ".T,F of ;'t?z;" J 3u.A vy , a.h.oSi; eyLtiycly j-2 $le ipylLei). iiei?,., _ j ' 2.q c': 

during' the ivar > a L ~2 p-J j:jyyj, y;re d-etj- 3~ g-;r ' sm.entific C~?~~:i.t~+l 2nd c'id not 

re>le?zish ' i.G* .., e xp$.icd everythin;r: ~j-3 knew 1:m to appiy and -xi: di& '-!j foot 

the 'b_;.ll. 'The resii1t, of COUPCeg Ii-23 thEt 32 the 'XSiC fields ;i"3 21-e nsij 

behinr: :T:here -m Cthel*:?i,Se WxLld not have 'mm ail!: :s": neeci concsnCra$ec: 

c.." ,'Gl? -l+-[--,*-tjvo;z to catch u.-p. The Office of 3cientii'i.c i&search a;:d Doire~Lop~~nt, 

--.kLLa .:."; &is not yet cple c-at, of cxi.stg-~c:: c;l::! -;rfLl;~ :,?o-", PJ&~.!. i "; i.<?b& 

finishc:rl cleerl.ng it:; iinni contructs 9 ;:zs ceese(--. all, j-oPr.':,- \, t2~d.+.rch and. iievcloyxe~~'; 

:7or!;. Tht? TOrlC t:lat it cnrri.ed cn ha.3 been, j-12 soy23 i.n.s<a:~ces, i;:apAsferred 

to t:le Amy and 'k.vy a,;&. tlro ;--a& of 5-t h:?.c be ell ten:;j.ne-';c c' . 

-5- 
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In the pst session of Cmgress legisl5tion-7.72s p.rogosed for U?c wee 
tion of a Fati.onal c bJc:iefice Fo?~n&.tj.on that UU$J'*~~, if crea~ted, bring fe,d:eral 
subsidy TO basic research in this country. It WOU1+ lilClUCie a. SeCi;in:2 
devjted to military research. Tine stat?ls cf t!la% Legislation I do ?iot -rzeed 
to go i.nto at length. It failed of passage i;i tke last sessSon of Con#ress 
si~yjly for lack of -ti.nie. 'There was co:lsj.dera'ole disagrcemen$ in Congress on. 
de$ai,ls - for sxmple, on $~ether the b02rd Sl-i~~lt:i ~2rr7,~ the pouer or &ioui.d 

becone simply advisory to an~ad~inistrator, the question of.tSe ~l:~---161~:lg of 
pate2-t clauses and contracts, the inrluc;ion cf C,':,e A..,- 5 sn cial. SC72xlCP s , , 2nd a 
xmber of other ;7oZnts. The_-e was enou~#~ div:'.si.m of opinion SC: that Cte 
vote of the Senate was very close cn the forx of the bill but civeT,The'i;ilir;g 0:: 
passage of a bill 2nd t:w Eouse , when it ma6 supaosar2 t;s.have acted on the ._ 
bill, sim&r ~55 not !2ave time after the ,&y&e 22-L t.hr&gh.. Ye yi.11 have 
legislation. for, a fo-ti.dati.oii , pe rhapr; ) 5.2 i;‘fle :~ex'; session of Cc7pess9 a-rid 
I believe i't -7ill be sound legj.slation. Tho-q"J 2.1; -"q- :-lo-;; agr-ee :FJi-tlr, ,311 of 
my 0x3 i:ieas, there T- air e very czpole mn izl '00% i:ouse s ~2~9 have 9 ive VI -the '-, 
matter their earnest a-t,tenti.or. '!%a.t m229s t?lat 178‘ -xX- get a, s3m: ah, . 

L%e;~ it 52 cl-eatcf 9 -i;p.e ~o~.~~~.+.-!yipn ca.9. 6,~ se~~~qjy~]~ +,J-~-.-~s:s : Or:<? -j-t &&q 
increase our sd-~~+j~ of avai!;ablee ;;zEyj.yy,-l~r fLi.2 .t;>e s cj-ence 3 , in s:ll?s:i~&r:i-i~ ou.t-- 
stan?Lr.~ stur:!snts, Doing this is ver:- dI ne ce s s ccy -to -tj!.e n,yGti 07. nCj7Q,?. 1-t X2y 
see:n revolu.ticrxcy from the st:3,nd;ioint of h0-c.T TJ.S ~(,p?-~~,?-;--: qr 33 7 T)- L -.'1-, 1 (Y ,i> .,A\ .!C.&i_ l-O,>. ,':., o-m- 
educstional- :,i-s-ken. “J &-t .[;>,e ,-y-J .v- ;“>i i _L J., .,.gie of co::tl.nLlal sel~nccl3.m md. c!?n'5mB,l 
SUbSidY, all vile :"ri2:? +&rOL!.c:Z t.!,ie $01) ]-irles !>f e~.l~,c+t:i.On, COjxe 3 to '(is fj?(jYfi 
clear back in the dxfis of T!mx;s Jefferson. l"i ]1ps IJcql] c:;ryj..e< I.-&o t&f@& 
thus far k-2 this coxntx7~ on& I;3 the s cl2ools 02 t2.e 'A.m~y enti ~12.i2jg aric;. k! a 3 
beei effective . Koy~ j. t :::q i~f 5. se1-y be e;& y&c.!. . 

‘71!.1 s’J3,s:ir~.~ -:za ~Q~‘.:;ic sc,i.eqce ‘j:: -i;,ll? 
*dniver3j.-‘;,ie 5 , 137 I -i d.o:,k-lg SG j-t vrj_::L h.Z]JJ i;o Ireep f.)‘Jr i.!:?p;ersi”;:i.es i-te;:.].-:;‘1y c2!?d 
,-.ylle to -I;,y,r,jn ii~?j.~j:i.d:~,a]-; ‘ae cr?v.se It, 7:;:;. 1 ~~~.~i-,~,.f$ $112 1::q: -Je rr;i-tj_e s j-,3 c\3rfipe te 
;-rii;?! ,gcverm2ent m.~: ;rit;-! inr!l:lst7;J S?l- ‘{>:ii: t)est :~e:~---:T r!::Ic?i. tJ?e~~ must he able 
-50 6.~3 a-(-!,j vJ‘iljuC:qL -!;'?e;? canwlcjl; do 011 -$>j.t? &sj.s c,f -Q.ej..y en~;o?:~T.~yjf,3 afit:: .k,he-il- 
2-11 cQp$ 9 anti :jp -k'lC I_ I p-Tse:--t s talc of i”.c? sexcch , 

2. _ ir&ly, -:‘i;e .i;‘(yJefllj&,j. 071 yril; I,JF&fr; c), ~i:;~j.siQ:Ti c;a-.ro-tei-: -i;o Ililj.-;;qy 

yesr?a?.-cBi, .:;ith +&c.e ~>:nl.j.c!.*i; -rn.::~“,pse Of r:!m:jl.:I:~e-.;ti.;jii; t&e ?lo:Ck ~3.f 'c?le &Tr$ and 
Ym-y s" 

At t?ie ~)re,se;h L 'G,jJJ\e 3 i.2 (3iu: ,ri.t:je3~,~.:?. q$njez~i;io;l.al schenq, ::re jl27j.Z as 

a stop-~;an -.TelT] CC:Qrjidej~3.?~10 s-L;‘>r;;dj.as f‘fi;- 

Service[j &c.ygye:17vrcg . 

Srzsic 2-e si~~:.:rr,l.i on the .~;,x’L CC the 

TJl::‘:, :j.S :>.yc> e:-‘. me . iii c:~Ci”di.n2r:y <:..e.i.-e :-q]qo~?,+> , Ii; -22s ‘LEsn ‘2 

.fln,z .<n-rfi.? o;)aey:t a.&. .i’i. ypLas \,., Y “__ Sam very s2llrt.~r’y, ‘cc cause b$ Srin~~in,~ irk0 tbe 

izr?Ii~~X?iCY~i.t~~C 3 3,t jus-i; ‘;?Je cryit;_ cal yi-;,oment t::;,zt 21.c. 1. :. LJ.x.-t vrh 
. 7 -.r.;.‘., 

. Cl-L tilev co~;.i~ \ 13 Y 
!l.Zr!VC !:CP‘l; tl?C!iY TCS(3aL'Cj:i '3rO~'.T2ITlfj Oyt, 2~ L ~F~.,~on~Ll);..$ 3c>.:.;3 9 i,!; ir3.s ye TTC '1 i;o d the 
progrwls !...lC.A --rh 9 "> ye ye br:.j.l,f, ' U->; c'21 Xc g '&C? ;-J,7;X fro:-.: b$i.r.[; 2:.in!?,-;Cjne< ~z?C~ -i;ix 

-;;- 
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trained personnel from dropping out and going into the other fields. Both 
the Xrmy and ??a-;,y have dnne that very iEll i:d.eed. I think that is temporary 
and is a stop-gay becacse I be iieve that ultimately the flow of federal funds 
for basic fundamental research can. occur in,a bet&~ ;:ray.than through the 

elggve-y& kpjfg $&yces, '-" I *-I**- .,m;.l, ; L 
once a full QLSt@iIl is estanlisGd, 

_,-,ic 

ir concentrated attention on the applied phases end develop- 
& a temporary matter, however, the present scheme is salutary indeed, 

believe it mill carry over wti.1 the Zational Scixxce Foundation can 
take up the load. 

As a. last i-tern in this ,survey of national organiaation,~ T,T;~ ypApJe , 2t the 
present time, no single national program of military r+.~~, -a-arch R~Q. development 
ir any important field, and this is exceedingly importnnt . As a result of 
that lack we have over-expansion ax?? duplication in many fields. Ye have 
the staking of claims. 'le have uncontrolled competition and me f;ave a;Tpeals 
to the public. But ve have mans i2oT;r at hand foi* resolving this matter. It 
is an experimental means -- the ,Join"; Research and De-ielo]xxnt i3oard is a 
nev -kin4 of board. YhetheT it vri.1.1 ?vork out s12.ccessfu.lly or no-t remai?!s to 
be seen, but it is a nev ver,ture ix the mattes of bring-5222 together diverse 
interests in the Services in this exceedingly important field, which in my 
opinion, is t:1e cer,tml. .fenkxY? in 0x.w r,rhole psograi.:? of sccu.rity during the 
next germration. The Loarc?. +j constitiAte2 so -i&z*, it can't become dead- 
locked. It operates by majority vote. Its decisions have ths effect,cf 
orders 5y the txo Secretaries in the txo departments. Ee n ce 9 i-t has tlke 
possibi.?Aty of going t,hrough with decisions in regarci to rssponsibiiities in 
a xay that I feel is highly necessary if i're. are to have a ~.ztionally 
9lCCgratcd. program on some of the important matters that we face, such as the 
viihoie field of a'toniic energy 01” guided missiles. 1-i i.s opere'tling by 
constituting FLbordinate bodizs to T&ic3, ~oY~vo~.', : it is cblkgating oxtensivc: 
ly so that it'rii.ll give those bod'ies the su@rt they-~ riced in the way of 
'dlerical help9 23. frcm con.~su.l-taznl;s) . IL f I.1 :informai;io~~ 9 buc!geta,ry and. o",lxw- 
wise, * -to 7u.i; tmgc: ';;iler 2, eao~diJlui;oc ~;rograr! tJ:a.ly Jlai::;: s~~:1s~?---~ ~)~c)g9,r~ for 

thC ilc3ti011. chc of5er i;hiJx;: If ihose bo:.l!ies disagree, ihg cm p-t a 

prompt and bi.xili.n,g decision. 

.._ 
I Sef! tll2.t I hZLTJC? a’~ol,It iPra ~ij.?IUte S ]33r\? l?efO?:J 1 c)v?l?!iCl c1_U2 S@jsOZS e I 

could not VOlTy mll. tres-t .!;l”i.is me-ti;eLP of ;3xcrnmcntal or~g,?niza.tion for 
research and dcveioprnc3lL v~~Lt!?out *ti72Tj,-i;j fig %l?(: cjuC:,Tt-i9:7 0:: % ~~OSSILh10 ::!ZT@r 
of t)!c: Ayi;l.ecl, ~~.;Iorc~s, This in it; gmcral.it)7 is ,'!ot our subject, howw~~ and 
ii; ZOillc: be VE!q di.f.fiCU?.t tl?C?%C2f’oY?~ f!31n 310 t0 t:iT3Et thC 1~3:Si..a17Cii 2112 

dwclopmcnt asmct of it as a SC;: ara-tx 
affair, f3r rrhich 1 

~3r.ti.Q ~x7ithou-t ge-.?t?ng in-i;0 tiic whole 
CEYtJ2i?il.j7 h,‘tTTO not tlt.iXci . 

77,.+ -‘L-V I can sag t'!is: LflA steps that kar7e bocn taksn -ii1 tk Tm7L lx~m-Lils 
ye :ce : j- :i y s -t , for Setter centraiiex? cognf.z~y2co in eat;: sars-ice if xscaxh 
~~~~gyp s :-rj.t;yj :I tj:r: ScrY-iC,~ s " a.llCl 9 secom!, for c7Ut!J07'~--~U.j;::7~C ?~I{> a-t! >y .f OI'i 



reso1ving differences ad. nztional -~roblens. F-P result ol these steps coulc .I., 
be carries. oye$ without the sl@test diffic~dty into aqr form of z6r~@. 
de~3artxerYt tkat I have examined accj could tllerGby be effeCti.Ve, if the 
merged depwtmerit is ?ffective at all. 1% p-o-i&J. in fact be more effective 
because of the simpler organixa5on tha.. M wydd oth.ej+~se result fOi- the Same . 
purposes e 

. ,' 
One of the primary arp2ents, of cow3e, for a. verger is tha-t warfare 

today l:las become such ax entwined affair that it can't be separated. As far 
2s research and developen-t of military devices for tke futnre is ccncerner?, 
that is most certainlj~ true, It is clearly within the interest of the -;;F:ree 
prb:nag branches , n:xl. i.f every byall& has a.11 in%eres-t i.2 Jille field., there 
nust be i!leanS for coordination. This mczs rn~re *I- ",:an a unan52ow agrdSi2eilt 
'OPOU~ht 2bOUt by f12CL~dhg eve.rything that eve~~bodjj is intere &xc?. in , that 
is more the type of ';lling 3x3.t cows &it of a. d&a+ ,,iI-lg society rrithou-t 
authori-L?J. Ye need., and n:ust :~av~ j an authcritrtive, definite 9 effective 
system for bringing about uC.ty 0:: 2i.ctio:i, coor6inated effort, el~~!~i~:ation 
of unwise d:q3Ecatior?, _ per*net,u~.-Lion of corjipetition r:!lere it 5s rea.ll.y 
desirable ar.? eZl"ecti.;ie 9 ii" r::e za ~pkg to heave t:!a-k yrrt of 0u.r r!ational 
security in sound. shj:+ As I see it, if -i& ;:'. -resent, boqd 5.3 s!:.!:cas.sf~.iL. 9 
it can ~3roduce 7-q lr+h 

i2 
ii.1 ..>: - of tk3:t IreslAt , but it. cart !x -irody.cecl also -c~c'ie:r a ; 

combim,~.~m vbich Lrings ~i.m?&r xlit'i' r;.n. 3?-;:icr ficlc?s. I be liege i;?:..e 
preset-t effort3 toTfard. ory_San!~za-ti.on 2-1 the res-,~ct~.vc servi c's arid -2-s. 
coord~nate6 el"fort in %hc Joint Eoer:', CQ?.!.ld .fO?Z a tral?si-i;ion i2-%9 a kLter 
fom mithout g~c:at jar ant: 7i!.tI:1;1 the COXI? s P '3? a"" _ _ ~ . 'y p-o-Jo:;al. for mr~"r 
that has been sincerely a:dvanced. 

N 0-G j, gerLtlemen; tha.5 has taken me 3~1.3~; 2 half hop. I &-7e ta.i.:,:e(:: al~ou 
3. grei3% iTG3zy t!lings, covered a lot Of grCl?n:3.9 ZY I k10T9 vC?ry p~..oe~ficiaQ, 
ad. I nlame~~ to cl0 just that 'oecause I believe tht t,l!.o most va,uaXe -xrt :I 

* of En:" suc:1 session as t'nm:.s * 1 con.:! s 1.L _I_ .! i-b-e qyest4on L7erjs.o?.. 
;Pi o'iy yi3-J. con~~.Ll.ct jrO17I' ~.l.CS%f.OP. ~~~~L!.9d-- 

Clp”rZg yc-j.iT:I-r:;r(fTgl; : 

Go ri$d zhea:!., sir. 

DR. ]iij,cJ, z 

., .1 
lJOT,TJ c,‘~cs-;i.c:y~s fron the 22001:~. -r :;;f.ll ',yc L 

ttle s co-pc of -I;& sub j c CL ~t8'iia.t I: k?:3~.Fi ?,?"~i+ij!1~~ 
$-ad. so trL‘a,i; anytk i.ng :&l;lnin 
7boa-k d 



~:ikzn it beco~ines. mastefv,ls of course i 

That is. -tA-:~. point; m3 co&Jntt tell ahen j-t bec&e wastefulb 

Et. CT.Js;: : 

vr :1ei?., f’ :re tire very fern gooc! resr?arci.L diTeC!;orS in this CClLl~y. 0-F’ 

co:::r se J directing a xsoarch ~~roi~raz is xi art rather %:isn a ~ciencf. But 
L?mt 2-s the t~~.En~ '2x3 rss.earcP I dlrec-to-p of a large or~~~~~~-tion is up 
sga-jxs t l 

I-jo~~ry~~:~, 1 -Grj113_ 5%~ tl3.i 3 3 23 .a ;y.L:.:.3 . * : -*y,r y.12.r: (?z re secirci: ,ancl cievelcy y 
m2t i e;;c?.i!:l;; -ix khe 7-m of 2 ?s~TjT Ci@Tf~ce g:?OS ->;l~:-or~k r?ar!v ~~-5xx s ; ,a 5': rs.t, the 
barsip )yee-.r,- -. ..bL,.,Y -,.._. .zr-:~+.c~~, JdE ~:~~&~eT+l, j;g,g3:,@, ';3at l;.jrs the " ." L<Y'fi*~,n&'To~:c j.'O in n@$ 
howledge .and advances; rx3;c-t 9 -$Q &or -I j n -? 1 i/--It'd' pT;-r;epL:-ci;; i,+; C'. I.1 :1 dri?TE on thit; kherl 
e ;,.:-~il~e erjJ, 7 u-r. 3 joirle", ' -?r; tj-l gt; -i;.hen the bu3.ld3-i;; of protot~y-ges Tar pmduc~ior~; 
anti. f1m2.l.y UL a&. 2j-i iiT. ;-es+, . 

-...x__il --ochction > tra,inir!g f?. :.Gi > 

‘T J\~OW as one proceects d cmrl %:3.t ;?a-??, 2% be C’x?l:ng s more .ard z,o.r,e e@2n sive . 
l?;ze .bas-~c Ike searc’.: magi !ne?..yI -II) n!,re ~I;l;an S;!.‘OS” ~’ ” ,LJ..ai2~ sore ci7.a;: vrl!o uses 
pencil, parser, a:': j)yz,j.::, .:?;?a2 ";e LS er,ough FIO:!;CZ~ %G 15~~ OT &IS. cloe~r: 't need. 
say assistmce of aq~ kiind. h-t iKhk?n you. come 55 ]?r0-L0typ?, it na;7. cost tw 
miiiioc d.O13m?~ a shot ad y3u Tlay need a 27.Lnl;D(?:" of theIT!. Therc~?f~re 9 'CPqli- 
cation of e.f?_"ort, can be rela-Lively i.~xxyensive in the early ,s:tal;~s and. very 
expensive in the later stqes. And. by t:?e s.a.n,e Loh& it cxr!. Se v;lry -,3ene- 
ficial ir, the early stages and i-t is mt nearly so lLd-.+ 'rnly to Se henef5xiai ir 
L're late sta.@ss. Fence, 3,s a general @.dc:, I bei~~eve r I; is sov,-,d to I 
s i>i ~!ljl'i. 9';y zogylet,i.-t,j.On in -tl-:c ea.rly s-i;af;es -$<?en t_‘z.&pbS Zi':'e cor,w.:.stcly ~~eb;rlous 7 ,+ . 2. 
a.x~ ;:e0;71.~ ar+> lool;ing for goor:. SC~:.X~;:.~.OI~S 9 in orc!er $0 get the effect of 
three "Jr 2wm c$-o:.?>s cf :~cc,!l? nL,,2?h 'iqing to fillc! the y:th .C,Zxl.t :~!ril.l go 
s oxvd-~ 63 2-e . That d.oesnlt cost mu& ?;gci it really stats !,& sh.oy!:; pin.g j&n a 
hx-ry . 

It js very se’;&on~ ti~.t ,:rototyy~ 5 are bu.Z;.ltJ f0.r -poc'~:*cti.on in TZ 
cCm$3'tF";i,vC? f~~~~lT.j.Oll~ 6 By “chat time it o”@.t to be ~xlssibls Lo decide v:r.at is 

vJaq,-te< 2126 ?;l.-i.ld t1q.a.L. 

Does -that cover vhat yoi2 had in &x3.? 

F ~yJ)~~fyJ ; 

Yes, s5.r. You shc~.LLrJn ‘t d.u.;:lica-ix in tl;e development? 
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iTerg sel.doin in tile lster stages of developerit. 

You spoke of subsIdizi.ng studer,-ts during college years. I understand 
that is the ?racti.ce of Standard Oil, IkPont and several of L!:e large 
orga2G.zations nc~r,;. 

DR. RUSH* _ v 

Yes, j.t 5~; done by scholarship fu~lds . The !2oc!;efeller F"ouM.at~.o:l has a 
lot of p~ograxi gcing; The Guggenheim felloi~,rsilip prograrr has been 78 2-y 
salutary i-n this com~tr~y; there is a Restin$lou.se program underway; several 
OW.el?S haVe been fojxu.lat,ed.; uni.versi:ties do it themelves ulnder private 
f;mds. But there is r_ot flm~~ing 5.~tc? 5hat field, I.2 the aggregai;e, nore 
-L;:_;m a tenth of .tlle money $Iql_a t this couxbry 0qh-L to spend. for that 
purgose and I don't believe i.t c0u.M. cone out of vrivate f'mds. 

B STUEaJT : / 

?4v question was, u - since i.rd:mtry can afford to pay lr&ore i;har? gave rmer it 
can on Civil Service wage scabs, d0 you thiri ,it 5ecessaYy to xake a 
revision of the Civil Service Lams in ox-de: p to permit higher seal-es? 

DR. BESE: 

Now wait a minute, so cm i:lc.'iu:;t~ry ?a;r no,:re ihan ilniversities can 
afford to pay. Vhen you are tallring about research men9 rei;:en'oer that 
salary is only me elenenb tllat the~y consider whqx they vrant to ?imrk and 
opera-cc. : 

I ':'?.aTJ@ seen txne Zdter t,rhC 

offered t:-Gee 
, mhen I m-as 3-i uni.versitg work, Ifey .man 

-ti-mes what the un.ilt.1 7 -si-ty was gairtyiq< and rin+2st,ry frij.led. to 
get -then e' The freedom and the possibility of going L'naad .in t&3 pofessior, 
by becoming na-tic-::t:.lly k:m:m am :~:le~ien-ts -&Cch any youngster Olqjl d ml f to 
consider when hc! ::'i.nd.s out ??hcre he is going to be. 

The chat vho -t&es fcur thou.%sand a year at -the.m5versi.ty may go to 
the head of hia profezsibp. ~ij'nere if he steyx3 oxt: and took ?.ight :;housand 
in indmtry hc; *.rO'J.ld. bc COi?o 12 CO>? ian 2. VS?'y 1arq ~~:y?sl a.;2d ~leyey '03 ;leard of r.: 
on a 2atioMi basis. It is w-t universally trm?, but it Is an exceedi.:@-y 
irnportarit elmmcn.t. 

-1G 
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1: th-i.nk therefore' that there 2:s nc need--no need lYll~tEVf3i”--.fC~ fh? 

uiiverslty salaries of the scientific perscnnel to be on a. par wii;‘q y;1 at A _ 
ind-ustry milA pay to _ t,hose San!?! :men bf3CELU.S~ iildUstr;T 0.2 il~CE?SSi'ty, I32 
reason of its nature, by i%aSOlCi of tklat it is -tqzLng to do , has to impose 
restrict%n on freedom of action that the universities do not impose. There 
are plenty 'of good.scienti.fic men in the country who would rat,her have 
lmex salaries and Zreedon. 

FTCW as anplies to Civil Service 
incieed, because you have opened the 

, you haxe &Gned a very large question, 
entire question of scientists in govern- 

ment. I wo:~.ld like to give a lecture on :it, but rr?ouldn 't want to answer it 
1l-l one que St5 on* . . The same elements come in, of course. 

. .'. 
j?, STUDj-Qqy : . :, 

rt seems to me that inteXl.f.gcnce, technical and scientific, of foreign 
services plays ax im7sort,ant part in organizing a research Fnd development 
pr0gE.m. Votild you. care to COIlNKYlt on our present organization ard what 
you think the possibWL.ties are9 and ho-~ they could hs improved? 

I)l? l ST,iS!-I * e 

I vouldn 1% wxtt to attempt offhand to gc thz-ough the atislysis of T;hat 
cur present intelligence organization is in <iis country, because it is a 
subject that is rather controversial. But certainly it is triio that 
5.ntelligence toda~r~ on the subject 0.f irreapons, cannot be carried on ade- 
quately i:~~ithout close I nartici7miip~ on the :rsart c?f men i7ho are highly _ 
competent from a scientific ox ix chnical staii6poi.n-L. 'nne :xoble$ of hog to 
integi-ate such men into an inteli.igcnce organisa.tion is c;uite di.fficult l 

The reason v-hy Tie carry on inte!_ligence, hoV:ever, is not usuai.1;~ to aid Our 
own research an? devzlo;3:aont program but tc lrno~;~ whether or not ?T;e are 
ahead of the cor;?pstin~ country in a Farticular sdwliZ.:f?~c or tc clrnical 
:$yr~$lopb&. -,:,rci cs,rta.i.nlv OV+~, t:, Se ahead of :-hat can L 
i,hcir affairs throL@h my cor&.vab1e 

& found. Oi;!i, abC;"i; 

intelligence system, so that the 
pU.XnOSe is hardly to aid OUT CQ:,X ~PO~~Z.LEI. 

AS 3.3 iliuf3-i;ration : II' i.ndwtrial develol;,r:cn.t is uncisz.w.y, tho 
conp3n~~ con,, -xned ‘I-Kill f ollmr issue2 ptcnts very l~oenly in ti-c-t; field but 
usuany not for the purpose of finding 0c-t ho:;r to do wh3-t the patents 
disclose. They ~21:: be ~011 ahead of that. The -things that they mould l.iIe 
to consult are in the form of applicatibn, c x:Ilic> xi11 no-t be avsilablc for 
%3VC?T?il. JT?FJ?S, TJ? yrO1.i xre cor:c~mm:i 'I;'i.tb. ttlct aspect. They ~%l. consult the 
factual situation bccausc from it +'*.w uJlu~ have to map o:lt their program as to 
;:lzere iih.tiy go iii competition.. 

S:l.milarly, cur intelligence program l;!%lich has its very im;xor-'cant 
purposes ia regard -to over2li program pl.anning nGL n+ds to have Zrent attention 

-ll- 

RESTRICTED 
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to&y 0:: technical progress ic -Jarious fields m&e al1 over the world, for 
example, or; atomic energy. But one should not expect the uninitiated to 
learn anything that will great&y help our scientists and technicians., 
Hence, the problem of brin&ng in the scientific point of viei's, the scien- 
tific knowledge, into that type of effort is a different problem. Xe do 
not, need for that pnrl~ose men who are creative scientists In their oiT% 
right. 'I:Te need 2eri who know science, ai?d those are men that can be brought . xn and are berg brought In. 

A STUDEW: 

We have heard arguments for and against the methods that were ,zsed in 
the atomic energy development. I vender if you 3oul.d comment on the method 
of com~er~~lelltalizirl~ actiyities of one i.ndi?iidxal in one field. 

Compartmental organ~ization--secxity information, -veILi, pu gentlemen 
ought to be thoroughly familiar Ct.11 that. I ought to be a ne'o@ytz at it: 
There is a funda.mental principle of security: The man working in any field, 
highly classified field, is given that information -Aich he needs to do his 
j 0'~ a-m. ' no more. -Now wkether that :5-as violated in the condlxt of the 
atonic energy job, whether or not we vJeresholdi;lg information from men who 
needed it in order to carry on their work, I very much doubt; and I very 
much doubt if it T:,'as violated in the other vay 0 f giving to m-on illibIKTi2ttiO~%l 

that they did not need bu.t vhi.ch they merely wanted for purposes ex,terior to 
their jcbs, curiosity or otherwise. ‘ 1 think -F'?C ul+u 5~ndl:'-ng of compartmental 
organization of information on our~research an;, -1 &*Lyl;q~:;le~lf, rjl;rlng i;he r;ra,r 
;-sas accept&. by tile b-Lk of sovnd scientists in this couni;ry aiic'i Carrie;? out 
r:ith theii- fd.1 coll.~.~~ora-tion--GIlei~. CIdl un&rstar~Ef~g . sin ce the 17a.r 9 z 
have heard a. feTT squa:&s. Bnc:i I +.i.n!c :if ~70~ consl;lt the ‘7 .?arty of ir?en who 

re all v 
-C. 

dj.d, -the j(j?J p?J. YiIl find &at i;hey themselves put the system into 
effect and that t&y believed in it thorou+Ly, in spite of. incvitabie 
errors in detail i.n carrying; it out. 

Lj-~$yjJj;\~T C(-JI>@, 1 :; TiyyT,fJZ: 

Dr. J3ush, this is 2 COUl'Se O-77 t? COEOKiC F?ObiliZ2tiOl?. XoulC you. care to 
c0imelY.t on -dla,ts major aconornic or in&2s-tri3'_ steps the country should take 
in -ths Ii+ c r-e-~ ,yreapon dcvclo~mants &~..rf+; th=i :-Jar? * 

DF1. cum: ,, 

Ifeli (pnusirig , > certainly 'TC are ta!,king about econ0nli.c mobi2.2,3.t-iov 
for -the Tlar of i;hc future l ae ITLSi; fir& SpecifJr iTheE thSt %Y?Z is going to 

occurr ) because our pi.?Lns ',T o:dA be utterly di2ferent dcpzCiing UODD :ihz.t our 
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predictions are 72 that regard. If there is going to be a war in a few 
years, we ?Nould : 3st certainP~ approach the problem of our economic 
mobilization on the basis of a slight extrapolation of where we stood on 
wea~cns at the end of the war. 
thiigs 

That wculd mea11 attention to some strange 
because there are a few affairs that are just opni2g up beyond those 

that were a&i ally used, 

On t'ne other hand, if we are planning for economic mo'xiliza-tion for 87ar 
that is going to occur twenty years hence, I haven't a ghost of an idea as to 
how to go at it, because I haven't a ghost 0.f an idea what kind of b:ar tha-t 
is gci::g to be. 

The principle that I mould have fully in mind is this: definite 
formv.laticri on a short term basis, based on the situation when IX? stopped at 
the end of the last war, extrapolated, with caref::l attention to the ;ooint 
that the next war fill certainly be different from v:hat tile last one was, 
but not what the last one xould have been in a year; combined with'great 
flexibility be cause of the chaiigl.ng nature of the ~~4:ole affair, 

A STLTDXL,;T : 

Vhat .is your evaluation o... 7 the methods and e-:itoxe of disseminaticn of 
scientiMfic alid developnei2tal infaxcaticn now. I & thinking, for example, 
of the Cffice cf the Publication Doard of the Department of ComTlerce as 
scxet:?ing more needed? 

,, 

Of course, at tile present time, they have corx$l.etely bogged down.. An 
enormous amount oi iniformation 7rras d2vied t;;? for five years9 and then a 
great part of it .;as su,dd.enly released and the oublicaticn facilities in I 
this country can come novrhera near coDing xl-t.11 it. T Fore over 9 if they could, 
nobody could po ,s sis1y read 2.3.1 tht? i,?2~.-~e?Xi.d SC IV2 XL-C? j-.X& iI2 2' 10s ,j%iIt. 
Uitimately, -that wili SOi+ its222 out ~:7ithout any quastion b2t consider for 
exam@0 one li I;-tie element in the Pield of rzdar -;,-Alen the group j".!l the 
radiation laboratory at KU .fia4shed x.p and ~Iannad 20 .?ubkish the ?;hings 
that 1;~ere in the c&day .f-foij? the secLr.ty standpciiY5 J -key yrcpsscd a program 
of 54 voluiies of gon~q’7--‘3i’. 5 l 

,a* u: 
-1:7;~,2r>. ’ ‘* hey s-rote -bhe techr?ical historical 

acccunt of v,i!2ai; occL!rrod, t:x?y :‘Tofe go,ooo r~orrj:~ .t;7 link the thing 
'age t?xr a 

Nmr that is inevitable. If several thousand very active men -::ho are 
conducting-research aggressively in a field for four or five chars do not 
publish it, what is going to haiopcn to it? Veil, i!':cGrax Eli11 is going to 
publish the monographs. Little Brown is go-ing to ~u.bLish the sumiiary. 
T!:erc r;ill be a lot of it getting ou-t e From the other standpoint, take the 
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young fellow just graduating from college; he is going to get Lelltal 
indigestion for so::le time to come. T4. .L" mill take a long time for this nass of 
material to become the accepted -principle in the ar-t known by everyone.' 

So xhiie we recognize that our programs, for example 9 of getting 
information obtained. from Germanv into the hands of our scientific me.n are 
moving very slo?vly , I recognize Also tha'c the bulk of it is 
an enormou.4 job to get it out at all, And. I call attention 
even though the rate of pu.bli.shing is slow, me are probably 
tlce doilit-JI- of the comt~- 4x2 di.gest i.t . 

I)OCtOT, how far do ycv. feel the Servi.ces should try tc 
tion cf their personnel to act as techniciafis as o;>~osed. to 
i.r i ti f-9 - i prcgrm? 

such that it is 
to the fact that 
keeping uy wit'h 

20 in the educa- 
a&riinistrators 

n-3 EUSB : -2 . 

J,:{e l-1 , +y o;;;pose tImr;e? Thy cease ?)ecorni.r!g an a&i-inistr3tor'i I don't 
have to become a. technician; at least I r;on.'t; if something ilappei?S -LO me, 1 . I tnink I can go back to the bench and. earn a ii-iring . Yoix con-pa;+.son Is on 
the wrong bits' :3 . IZO~,Pl far should. t!le Services go in a.ttt>mptirig to in~roducc 
moiig them men of ;:; d n-J11? i-: p33f?SSj onal attainments in the fi.elci of science 
o.nd technology? I say, juqt as far as -by possi-!TAy can in this kind cf ,a 
WOrld . Re -no.& certainly vrovld not !1;213t o:l:c e?-ti I& Army and ?:avy to be 
StZff,3d by XlC?ll WhO al?:: professional sci.entists or professional e@.nccrs. 
On Lhe other hand, the Eighting of a ear or the n1,z.rniq for :!A CXI 
obviously, in view of the developments of the last five or six yc~.rs 9p be d.onc 
onlIly 'by groups that c,on';a,in men who can tLink adeo;~stel~~ in the scis::"ii.lfc 
and. teclxlical f ia!..ds as ::rofessi.Onal 3~11 ::f COX;Zts:~CS '~l?f3:?!S~~li~SS, Sr? th3,t 
-there must be a sprjnk?.in~; 0-r 
hsvc tjwse cpalifioations 

"3 :zp, , particularly at t?e hig&r echelon, VW 
ELMI Wll.0 53% accepted. ii1 this country by scientists 

and enigineers gen~r2il-y as ccllTc~737:~e s a;2d -p3rtpers . &qC_ I &].j..cve -&.a-'; 7yi-& 
the bzc.s-t atte!n&;s in the L x0rl.d ~e‘~can It possibly go too far In ij>nL ,5.)ye c- 
tin3 lx cause vrh.i.1.e ?.;ie need only a portion of 0-x p2op!2 thm -;ra:en:?d, that 
portiorr is great enough so that in the na,tural COUI~SI: of OTJe~~4;S ?Tre T&JOiTL '-t 
exceed it. 

P?ov you. ::~ould say, -z&y cannot thz thing SC rjo;~e by cailr'_ng 517 9 as 
cmsultai1ts p IrC-,l 17J:h0 ax-0 tii%S 3cierti.fical.ly nnc' .:o c-&p~cal:y qlJ$.;.f:jbeT~ '; i YOU 
car. do it -that yq,-, 3r.t TJOQ c2.n 1 t -0 it 1;fell. 'i'ke real sol;&& j.s t&-b tne 
Amy xid. Navy t11cmse1vcs in tim:: shell contain, particularly in the higher 
eckci01;s, men ~110 nro accoptcd. throughout -ME nopuirztion 2s men of standiw 

sd that +-zn they do call for 
0 

in divcrsc scientific and Ttochnical fields 
consultati.on they wiil L?lk to c0nsu1t3:Tts as professional psrtnors 2Xd i::ill 
get s omwhe r 3 l 
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COLOmx GoD.mD: 

Dr. 3USh, bearing on your 1as-t q,nestion, I believe there is a tendency, 
a?1 iiTlCr$EL3iIlg tendency, on the I;art of the Services tc intrude or venture 
&to the field ol' basi c research md away f roni the fie?.ds in Trhich they 
stayed so long, namely, de~lopment~ * Some xople are disturbed by that 
tendency. I would like to have your comments if you will give them to us. 

DR. 3USFE: 

IlO .,'I am not disturbed by it beeawe, as I say;I think it is a 
sahtary passing phase, If l$ie TAT:: i-e * gCli2~ 50 stcn it if this was the end of 
the path, then I -xould be distv.-bed be.ca use I think ihe. natural field for 
2.7 4.e Services 5s il; the slant asp&s and. im devslopent, leaning orl f-fi:da- 
mental work done ~l.se:$~rc. 

?~t ii this interin right TAO:?, _>/+ I -Jr'p gm yy(l h,. 3ve finished with .the sVi)~ort 
my organization w.s able; to give, 3.~~6. befo.re -;re have a ~~a.tic:~al~ Science 
Foundationj- the Services very fortunately l.?.ave cmie to tile sv.]3;;crt of basic 
rasea:-cli and they have &me it very 1wl.l. Tl-xq heave d.ope it .veiy rin+,elli- 
gently, m3y krsva do1-E j.t vFt.,hoaC aXwiat irig -the scientists cr a+utemr,ting 
t dc cc:?tro~ In arbitrary wp the thing 7 * J the-y should. not control. I regard 
this sort of functioning by the Services as a tepporary but salutary -thing, 
xhfch in -the ncx!; fox years xi11 certainly give :~>lacc to ano-ther fcEi1 xhere 
the iJnj.vo rs 5-t-J e 7: aiid i.ndiMzi3.3 xi.11 ba ca.rryi;:g on the fln?d3.??i:~i7tLL r@seZTh 
and the .~>j+y(; 3 1 majcr attention wi3.1 bo on devclonmect snd use D 

33%rludo xil.i. lead 
I hope 

that tkis present to that :;eparai;i.m's bolnr; 7~:& in ~ IL\. 
such a ~mnrxr -that the Services will in no wnsi.2 lcse contact. And % ml 
cpite SlxY? -tl qr Kill cot. 

03e of tl+ most important fat-5s :is that i;: t%?i.c intcrim we arc continu- 
ing -7. very close comm~n",ty C-I!: j.ntc:res-t hetweeq scientists throughont 9x: 
COU.?l",ry and the SC~Vi,C~S that oxistec5. du.rFry; the TWX+. It is VcPy C3S~i~ti~l 
that tkat be ncrpei;;znted. ml1 int9 the peace. 

FTould' you be J:?'.rid c~ou$ to comcnt &I the nrcgress that has bee!?_ made, 
and. t.hat you cxpoct nay bi: ma&, in Cl10 USC of etomic cn!,?gy knoT?lcdgs and 
Imtcrial in 6P+,c treatnl2:l-t of disease? 

DR. XTSE: ‘.! ,' .e . 
_ 

_ -iT3s . I ~-~~oui?. bc qu.itc ~ill_in$ 'to commxt on that, althoa&, ~6s you 
p;p():.r _ 'J I anl not a mCdi.CC~l Klan, Of COU~EL'~ in the fi.rst p:~c;:~ that progross 
is an 'incj.&l?tal ~~hi.ch happcncd bc!c,:risc a bl;T-;zroduct happns to b:; useful 
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n~etlically l But because atomic energy was develmed during the mar in the 
my it was, we nov have an adequate supply or can have an-a&equate supply of 
a very large variety of ra&.oactive isotojxs'. The direct applica-tion of 
that fact is interestin$; the indirect application of i-t is decidedly 
stimulating. on -Lh.a direct side we have the uossibFli-t'J, iTOr ex~~rr~~!-ple Jt that 

- i.n the attack on cancer it might be possijl 8 cmon:? the k~,undreC.s of thouss-nd.s 
'of organic compounds to fix2 a non-toxic substanc;; mhich, if i.rjtroduced into 
the ~$stem, would become concentrated on cantor tissue. It is not unreason- 
able t0 CxpCt that f:,ha’b might CCCu1” because ::ie Can, fOi” eXa!!p~e, kki”Odd.Ce 
compounds that, xi11 become concentrated on one of the glands almost com- 
nletel_y-; note i:x'fne, conywy?ds and the thVyroid. NGVJ any one of those 
com~~our::.:s can today be made radioactive nld, moreover, T:.ith very great 
fle&bility the intensity and duration of the rsdloactivity can,be con- 
trolled. 

Let's see ~~~!~ 2,.t that means . Gno of +;he princi;~el attacks on ca:~ccr9 in 
the fast, 2s yov. kncx, 
vol.&e X-rays. 

has :oeen by radiation mathod.s? using radium arid high 
And f:z.t has been lmmn to do damage to the c?.ncerous 

tissue. Since j.'G r-.f-ps a nyc3i- _ .1 t, C.&J deal OL q &.;:,qy to ~~~.,~ system gerflerally, the 
o-nly reason it has been usal. is that tlic! ncrnal tissue recovers a. little 
faster than the cancer. k;ice $OU ~~OC?C thy :~hole sptem dojrn and cT.e-7end on 
the balance between :~or:nal and c.ancorou.s ~rc:~th. C)n the o-'&or hax~, '2 a 
selection compound xerc discovorci! ,pi:nd. ma&c radioact .: -2 ,cyc, j the:1 raSdiation 
could bo nppli;d on just the poi..nt ncc;ssary so that hundreds of timss t!le 
c.fSect could be secured on cancerous tissue, This ni.$ot change that balance 
very im~~;crtnnt?y I 

T?m-L is one of the direct Ilines doi-in &&ch xe can nv,v 00 bscause of the b 
devel~opi??cnt oi: a.toII1.j.c ei1e Yq;y . 3. don't Tx0~.iS-t. its s:1cccss. I-t mcrc~~ loolcs r: 
very a.i;.trac.';j,TJe a-t t>;e ol,?.tSF:t, :j,% , T knm that S!%d? ?,I?. ayproa Ch 1:: a;T b<$ 
very im:3ortar.t in the long run. 

Fcr years in mdic2l' work arid 5.3 organic chemistry, Ne :".ave CrEKk? 
;Troere 5 s because of the fact $1~& by -Jsing racl.ioactive isotops il'e can tag 
:nOlec:ileS aild. see T-:lXY+e thi2y ;i;O s P,y that Irean:; !.TJe pg-J.-<e soy&c> (Jut r]aq7 " 

l;robkx~ in organic science. Tc: c: qr \r:<: have taggfii3 -1 xaterials for %h=at purpose 
in quan.tity and :x2 can use the techn~.que 0~ a scale xm?r 5c,Tor:: 12 3 $ s ibla . 
Tha. t, 9 1 am Stiri:, is a groaj; adva;:-,;qi; . ror CSmD3.c:: 9 if pu lx53pen to be a 
fZtE?.Cl*; do go-(J. lijl(yvJ ,ryFA:_a-t ~:t~-p~i?.qs ~;J~,i?~~ yol; put fes&j.lizctr in. the so-ii.? xe1.1 9 
nobody else d.ocs. 7; ,..ut yell C&2 tw; lllOlC cult s o.!? the stuff’, g-0 around ~5th a 
siyy~1.3 2 :.:s tpLzc;;;t :+-nd .f'j~i." j..t a ~nonth* or tr.:Jo '13:t::r 9 
cattle 

~'zlle ther :ii; j-s in your 
, ;n the grow:i, CT iE -I;he TJ~-tt?l- ST,;:ly. YCJU got tj7.c Grid. of a. story 

in a very simple ixannor. ',Phat :Is a rather crud:: illustration, %ut it 
roughly parallels. :-Thai 'is IIOV: goi:ng on -2-n hundreds of laboratories, 

., 
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A S!'iVtX:WT: 

Getting back to your earlier question, at what stage or what level of 
co‘ordination does there now exist machinery for deciding when duplication 
becomes wasteful; does it exist in your Joint Board or a lower board? 

DP.. BUSH: 

It exists in the Joint Board and in the bodies subordinate to it, 

DF?. WILLIAMS: 

Dr. Bush, would you comment on the proposal to include the social 
scientists in the National Science Foundation? 

Ix? * x?SY* L . 

That is quite a story. Vhen President Roosevelt called on me for the 
report that was submitted to President Truman after President Roosevelt’s 
death, his call explicitly pertained to the natural scientists; and, hence, 
my report applied entirely to that. 

At the time of President Iioosevcltls request, I made it clear that if 
tic wished a similar program worked out in the field of the social sc?iences, 
ho should make his call for that purpose on the social scientists, which he 
did not do, IIence, whan the matter came before Congress, Congress, in my 
epinion, quite ap$ropriatcly formulated tho thing fundamentally around the 
natural sciences. I a,dvocatod that :he question of the manner of inclusion 
af the social ecionces should bo studied by the social scientists and gone 
into only when a definite program had bcsn thus formulated. 

Wow it would be possible for that legislation to put the social 
sciences in at the outset as a division, or to onablo the Board to introduce 
them after ;.ropor study and at their discretion, or it would be possible for 
the legislation to exclude them entirely. I have advocated the second, 
intermediate path bocausa I think it, on the one hand, avoids doing things 
hastily before thcro has been an adequate study, and, 011 the other hand, 
avoids exclusion, Congress, hol>rover, I am rather sure, would now take the 
third path and 5rop thorn out, That, in my opinion, does not moan that they 
cannot be includad later under special legislation, but I am doad sure that 
if tf~y are thus to bo included la.tor, the social scientists themsolvcs, of 
whom I am not one, must produce a study, a program, that will. draw support, 
and I donIt beliovo that that has been dono yet. 

.._ __.l_.-__ll_l_ “___;_“.--.-i ^-I...- - -. -- 
“l_j, __.. _,.,. -. . _... --- ,.,. -. -x^. -_..-- 

j_“._l.“-..l_^_l 



m *-- _,_ -_ - -- 

RESTRICTED 

11 STTJDEpr : 

‘. 

. T.~ill you cornmen'; or, the fea,sibil.ity and m2thcds of coord-inatin~; private 
re s&ch for the benefit cf t,he mili.tary? 

DR. SUSI-I: 
:. 

Private research for the benefit of the xilitar-y is very easy, If the 
mi_lita::,g research is selS-coordinated and ?rivata ressesrch is &kg cari-ied 

on for the Services by contract, of' course, "c'nen that is strai~~i;hti"Q~~;~~~~~ . 
If it is not .tiw.s under contract bid is quite indepexkn';, you czg 't 
coordinate it &xce?t by Persuasion because there is 110 control a% a.2~ ,pc;int, 
tkat is, Ir' 5-t 5 2 er:tirel-j ind.e~'endent r- 2search at the uni-m?si-f47. 'Phe only 
xay of coordinakkl~; that is tl:e way in -;,rhich l?ighPJ inde:~endect e2ti'Xes 
have coordinate6 their affairs for generations and that is, to get together- 

i.n ,$1-c sc:%entX?ic organizations +n? argue ebout t!wn. Tiat goes fairly 
&& ,a.5 a -d?c Le. rYt ~ro'id~ dupli~tion pretty .r~:ell. be c~:G.s~ cha.;?~ ~KLI- 
Sind out -;&at the o-tAer ~?el.lox~ is doin;;, Thsy vi.11 fill3 c1l.i; :rh.o is ahea2 
Ad Shy Off 226 let the fellov ir: the ILead st:iy thk?iT, rj.‘;j:,er “&g,;-i ey;-tcr 2” 

race where tkq7 ~W0iJ.M be S’LL-e to come 5-r: se co:1cr! l It slsc c:cscs (2~ consider- 
able x!l01Llnt .of ~~ackscratchln~~,~ @m ax? %&? . ‘ilyLe iqs^,ol-t;p-n+; issue is, if 

mil.ita Pa7 .inneq are goiqj to ;x.rtici?ate, the;1 they have \L; 0 t to sharc7i rin the 
party. The only y:ay S'3 share ii2 the party is by sendixig ma -to .iit . '.~ile re 
are many scientists j.3 the ServS.ces non';; 1 hope -there i;:LL1 be mo*tie. 

\> 
Cl$F7~l$;;7 .i,i;C~2’i~j~~I:;T$:i : ,- 

Dr I Bush 
.:. 

9 I z,‘T; afraid ‘$:e ha-ve i;:y$s efj 011 $012. 101y; 'em~igll, :.!e 
csrtC,inl_y i L ,2r:qyecigte yile ~1-3 rind-.. : bJ&4...I’..LcI. Lalk you Y!ave given U.S. 
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