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GE~'~L ,'~cKII~LEY: C~ntl6ncn, Dr. ..... ush lectured to us last year 
with such affect that h(~ waskcpt overtime answcring quastions, V.b 
know that today hc has an oven more import:mr messa<.;o for us. You knovr 
• _ ~.cotcn that you have hls background, of course, from the bic~r~phical ~ ', 

road, I will.review some of his nero import:mr recent ~,ositicns. 

In 1940 hc was made the Chalr~" ~-~, of the National Dof:mso Research 
Co;m~,~ittoo, and in 1941 Diroctor o. ~ tl~o" Office of Scientific :{sscarch and 
Dcvolopmcnt. In Octob:~r 1947 ho was a:2;?cintod nalrma~, of the Research 
and Do'zqlopm.~,nt ~oara ,of the L~ctional :,[ilitr.ry ~stabllshnen~. Ho has 
for soma .time boon President of the C .... ,~.~,~ ........ ~,~, Institution of .,ashinzton , 

"- "Or --nization • D~; ,~I 0 r _ , , ~ O  ~,~ D.C. l~is subjoct today is .~ ..... for Research '.~n<l ̂ ....... 
" " q . ~ .  • .u ~I ~ i c n o r o  <~ - in ~hintainin " National ~(;cu, xpy, I a:.~ highly ' ~ to. present %o 

. . . .  t h o  .Ind~strial Co].icsc c . " _ . d  assemble,.! Cuosts, Dr. Vanncw~r Dusho 

• DR. u< ~ , . ~ .  It ~sod to be said that an institution is-the Ionthonod 
shadovr of eno ,man. I suppose in ca-,'].icr days theft may h a v e  b~on true; 
it nay still bu true in simple affairs. In our complex tlmos, ....... ~ 
we c~-nnot usuc.lly thi:~_k of institutions in q',.~it, such simple terns, 

: nor can {:6. hope to have a clo:'r undorstn:'_din C of the complicated s-bruc- 
taros ~,Thich ~...'o sot up unless ~:.,-o co~._o at them from the ~ci~% of viov~ of 
• c "  ~- 

the "ideas ~;~-hich thc~j embc.dy~ Thus m~r subjcct this morninl, "Organiza- 
tion for Roso'arch a:'._d Dcvclopmo~t," ~:ast be approached philosophically 
if wc .nr6 tc hot an~:hcre. Orga~_~zati(~n, r,cgar,.%Ioss of t~-o care ~.'.dth 
which it is put togcth,•;r, rccardloss cf its l~.ian .~_u'~d balance, is moan- 
~n~ful" ('n].y as it is tnc~oxprossion' of a sot of concepts, of the relation- 
ships b.c~,,~oon men. Organization othorTziso c< noc'iw>~ is little more than 
a ~nart on a piece cf paper, full• of i'.,~xos a n d  lines and labels, but 
empty othoru~so. The primary fault of an ..... " ~" '- ch:~rt is t.h:t it 
is sometimes mistaken for cn organization. 

In this era cf cancniz':~tion of science and scientists pcr.-lups the 
best way of p<,iritir. I up theproblem of proporl~r a hninistcri.~il the re- 
search and dovol(;pmor:t proi~ram is to c..sk the question, "In what diroc- 
ti('ns should we not c.:u:duct research '~; a~.~ dovolQpm.~nt?" Literature 
abounds with stor-~s of' br~.,~,~-~" ~ ~ " ~'-~ invontic, ns c'ccur,~"~l.._ u .... thrcu~-h.~ happen- 
st%ace,: of" o--~'~t industries being fpundo(l uoon~ %h,; ~-.~.d'~", .... c,.-~ curiosity~ ,of 
an eccentric individual, and t.f research ~.:hieh fc.i.!od in its original 
purpose boarin;j h%go Jividonds alon~ the lin,.,s of the r~ost unexpected 
by-product, z!o rn:~ula bo a bold man indeed ~Th,-. too!.: it upon him~3olf to 

',~,-, projocfl; ~r, uld not. be ~'rorth (}oin~,j, v say that s~ . . . . . .  ot hero is the, crux 
of the matter. .Our fun.is _ n r o  li'ui'tod; so .arc c u r  f%cilitics and et~ 
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reservoir of talent, &aere is not a sz~_~l~, sucoo.ssful I:~boratory dl- 
rooter, nor in fact a single suooossful soiontist, vrho has not sh_,~ud 
his cnrc, or in terms of tomptins avenues along which ho el.coted :c~ot to 

travel. 

" l.,,.tzon a pa~urz, ' " ; o  h p ~ c  ro<ohod zor t b . o  ..... "J . . . . .  h .~ . l ,~  m • ~ -- . . . . . . . .  ].i~.,rj no3ds o£-"'~ 

rosa c- ,~o ...Y, .. of orgc-nization for ~ r,1~ ~p.d dc~lopm ..... t -v.~.io~.~,~i~rOs ?rot.doe of 
~_'~'° ~._v~t_-,_, vc funci, ioning, provided :.,".. ~ o-~,r~ sc~, olc~-rlT ~:,]~....-,.t i% ' i s supposed 
"to do, ar.d how ib i s  supposed to do it. Th<~ cxporJ.o.uoo of ' t h o  spooi~- 
!IZOd means us.t;d during the war v ...... has boon holilul :in the'develop- 

.Sly./lard}r, we hav~; bec.n able to draw on mon%' of o - ~  present structure. ' "  " 

" the rioh oxpcrionoo of the United ;:Jtatcs ill ,'miv'crsit3: and industrial 
rose&rob° We have within the Services more lozioul s'bructuro than before 

t h e  w a r ,  ,.:J..~=L s o m e  oontr~!izod co-ordi~.ation, of ~ . . . . .  ~ ,  ~ - , , ,  . ~ : . : ' . t _ . ; ~ o  

.... ~ ....... an:?,lytioa!, groups in O h ~  aD.d l,{and, ~nd ra"tkor on- advisor.]: oc~.~ ,._ ~ £ .... s, 
bryonio moar-s for tying togs thor users and, suppli,:~,rs, developers ~.,nd 
strategic planners. Even before passase of tb. ~ National S0curity Act of 

~" "' of the Secretaries o? !<ar .and l~a~j 1947, we !-~d, that, s . t o  the ac~_..o, 
~.~.~rz~:~u in i.~tcgra"bin~ the p~o- in 194:6~ also a valuab!@ vcar~s ~-:~ " ~ "  . . . .  

~ C  e grams of research ~u"_,d dovclop:.{ont for the entire military offer% u~.l r 
the J6int Rosoa%oh s, nd Development Board, The lessons learned from 

] " ' - o  " " this ~zs ~ ,r.y ho, vc: bo,~,n ¢:o.oorporatod in %he l)res,.~ pattnrn of the 
R0soaroh t:nd Dovolbpmunt Board of the i,k,.tionr,~ Ki].ito, ry ],]stablisb_':~on.t. 
T}:o d-.rootivo for this budy~ r~.ioh will probably issue shortly, .... II 
olaborat.,-: on how it zs ~ o  carry out its dutiss und.~r the ~ot, dofiz:o 

its r01ationsni[) to buds..~t -~-' . . . ~m~Inr<~ :..rd-provide for c].ose rc].a ;i,-:ns to 
. . . .  T1 a...z._n o sKd the: Join% Chiefs of ~ P~ in order that dovo!cpmon + ~' ~{ ~" u S  . . . .  

strategic plarming m a y  proceed with.t~-at znterre!ations..,-zp without 
which 0ith,~,r;v/ould ' oonsii~t of pla"r'~'~[; in a vacutur.. All of b}',_o charts 
and docuz~onts will be avai!ablo to you, ~:nd i d{? mot r, ood 9o describe 

thou hero. Rather, Io{ us co_'~corn om;~e!v.:}s v,,'ith the l:,r:::,~r .... ~.~ots 

" ' . ~ S . . . .  I ~ ; . t _ c . L  .iS . . . .  []r..~ . . . . .  ~% ~n,- affair. 0 . . . .  ~. . . . .  : 4 - , ~  of : h n p o r t : : : . n c o  prir~-urily - ; s  it : , "  . . . . . . . . .  

philoscph[< and a basis for a.obiou, Lot u s :  ox%mino what thosd are it_ 
the ~ case •r,f ~ the research and dovolopr~ent pros;-'ams: of the :H<~ti.<.na! l..[i!i- 

Oarv ,',,, v~blz .,,_F..unt. 

]D 

The u/ldertaking ~.@~ioh is formalized in th oro,,ticm_ of the ~s- 
tablis~ont is c,. row thing be this ccuntry, :~ now thins-i: "~- ,the. v:orld 
oXoep-@ i.n~[> f~r"a s our British ~o~,~J-~l.'.por ~r'~ ~,,_ ~ s t~,c,k .the load ~. .... .... :.~o.kil,.g 

- ocrtt~i-.~ 9 rpaFablo provisions, f-s it wolves, a s  w e  "~ow  c 6 - n d u o " b  o u z "  

' " : nrograms and nlannin~ on a tr'u.Ij 0w:~z',all ",rational basis, as .in oth...r 

%~,-ords we become modern in our mill,tarsi ' .... ~ .... " - tn~r_kznE, .it is inc~,m'.bon ,t upon 

• - Us to be sure that the core of z~u.tdro, military str.,)ngth, namol~ the 
dovo!op::,ont of" the weapons i)f %h~ futuro~ is cna truly: sound b:~sis, 

%~at is c, sound b.asis? 

. . .  

[b.--~ [ ~ r:-~ c-~ ~ F "~, r', ,-"-. ~vc ~-~ r~ 
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Lot us first consider a group cf general principles zpplying t~.~ 
the conduct" of research and development for any purpose. "Je r.m?~ ~ re- 
gard these as, essential ,~lm:~onts c.f any sound program, I propose then 
to discuss principles peon!jar to m:i.].it~'my rose's.rob and dovclop~,~cnt, 
",,rhich ~im, ke the problem unique in ma~'%y rospc6ts, and fino~!ly to atterapt 
to.draw some specific conclusi:..ns, 

Analysis .-~.~II disclose a clear pattorn cf evol~.{ticn from the 
original basic roscarch to t;ho train!L~L~ in use of a particular em- 
b~dimont or pro,duct which is 3cnera].ly th( ~. final stop. It is im- 
portant .to }'.ave that pattern firmly in mind, for in it ~u'o involved %he 
genera ! pri~ciplos or cssential c.lo~::cr.ts "a~th wh~.ch wo are cow,corned, 
I~ falls into eight stafcs. 

First, at the base of the pyraz~id, ~'~r th~ bcgiu~.ing cf the story, 
must bo an expanding bo~y of sci<mco i;~ g~noral, a storoh~uso of ~ .... ~'~ 

,,.,~c research, for mental ideas constan'bly being rcploD.ishc.d through b ':~" 
which th.cr<~ ~m.zst be an :~mp!e su~2!/.]:b" of v~'oll-trai~cd ~.~cn ,vith proper 
facilities ar:d above all v,<[th th~ creative ingenuity a~.d iritiati~o 
which arc the hallmarks cf th<; able fundament::l ~.~.,.st.~_satcr. 

Second--and this is all toc easily taken for ~Tranted rnth.~~r than 
specifically recognized as it should be--there must b~ u c:,nstant alert- 
hess t~ discern in the grou~ing bcd?./ of basic kn~>wlodge th~se points 
whence practical applications may grew. This is not a matter to be 
loft 'to chance; it is a matter that should bo const~ntly under exami- 
nation. It is d~.~cid'~,dly under ex<m.i~mtion in indus'try, and it should 
be in military circles, 

Third, the ideas ~ c h u s  disc~,~ru~d must be tcstsd in order h e  dctcr- 
~,l_...~'~ whether, they have mcrit--thi~1 is ~ho sta~,;e f ~~riuqrv. ~ aooliod. _ re- 
search, Wo!l dcn~, it results in th<~ elimination of .s,)m,~ p,~s.s.ihilities, 

'~ ' " naj'.,r ",~, " <' ~ " the rccogniti~:n of others as ~ Ifor,,.~g pr...ll~,~., the o6~ntorirg ,,f 
maj]or effgrJ~ on them, and conseque:~.;tly, gra'at:~r i.r..surancc :-'~' ccer..~m$ 
and effectiveness in the .subsuquent st,.~g, es of ths. t<-tal progrur.~e 

t 

Fourth, we come t~ an operation which like the socord may to~-; 
readily be simply asmrmed insto:id {~f actively perceived. Ju~t as at 
the second stage there must be a!ortne~s to the applicability of .ideas, 
so mt the fc.urth, there must be r.~asoned and deliberate ~.xamination 
of the possibl,~ outcome--in terms o e tochnicul pcrfor~%qnco--,'-.f do~IL.p 
monz of" ideas which have stc,'d the test of the primary, or exploratory, 
applied research, It is 9bsurd to try to predict in advance th!~ full 
outc:~.me c.f truly fun:'.~me.ntal research° It is equally foolhardy to 

-emit the attempt .in the case when applied rose, arch is tc lo'~d to fur- 
" thor steps. It is dangerously c:'~sy, in " tn~. enthusiasm cf the effog~ 

or under thu pressure of. non-reso:~rch cop.sid.~.~rati<'n, ~'.,.'heth,~r i~:,dustrial 
compQtition, econo~ic necessit~r, cr ,clitical ~:gitation, to mir.imize, 

3 
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cr oven to omit entirely, this reasoned :'nd delibc:rato adv'.~nce ap~ 
praisal that belon~js at the f::urth stage, If it is minimized Or-~m~ttod, 
trouble is very likely to result at the next stop, 

\, 

The fifth stop, in a s::umd %r.d ~:c~_-...r~,r<.~ program, is the sot- 
tin G up of programs <'f d..?velc:pmcnt for th.: o~,r_ po~e.~....e,~ produai:~< .rrctc:- 

. ...,.~ second e.~td :<:urtn stops~ By types. : want to emphasize here asain ~" . . . .  
one ::f them, :';o increase the n~:focr .,.f O.:,ssibilitios t. bo exp.lt.rcd; by 
the othOr, we cut dc;vm the n,m~b.~r c ?  actual :, " "~" . . . .  p~.vs:c-,~ r;osults cf that 

expl.:.rati~n. T~mt ~s, we A,- net build a ~- ~'"~ ..... P every idea, but 
,..re do consider all the ideas <w:~ila];le b.;..:.r2 s.:l~.~c~...~.~ t:v3s<.' .. be 

, , -' l tress it so carried tnrtugh~. Th~ ""  -~ _.. p.. ,~n~ e f  t h i s ,  and t b ' "  r,.2,us-:~ ~-<.; s 
.. ' 8:~..ts. To p.~'~ ' "" ofto.n, will anno.<r the moment ¢r:o Ic•oks a-J c<st ...... . .... &o~.~-, 

an.:', ides, often t,ll:es only pencil 9.r.,.d V:per. T<:. build 2rot:~typos may 
take milli:::nS. O~]_ously, thc~n, the prc~t(-typo sh<uld embeds," only 

~ i  -u _ ~ ideas sblected ,!dth the zr~. ~ost c.i' c.pro from tlto larg.t:si: p::ss~b ~.'" stock. 
And x ....... d:,,t~l, this fifth sta::e has ostublished ~:. dcv.al,.:,pm.P.:'~.t :?ro.::ram 
from whi~:: a prstctypo results, t:.:ero ensues a further a::a].ytical and 
ovalua:hivo oporati<.n--tho sixth stagc--th-:t :'f testing the protct}~os 
~::d ru-examining them in the li<~ht of the rust results. 

-'~ n~:bor (..f improved de.vices basc~:d o'..: the :,r ....... ~' • " _ ...... %, p,~ but iucer- 

petering the .ch?.nCes t'.r.d adc, p{:rbi?ns i.<dic::tod '_:s desir'ab!e by the sixth- 
stage test results can n,,:'.; gc into ~x ..... r .... ~.t~l :::r.,ducti:n, and the sev- 

enth stop in the. process is now ta::on. The monet, the cidhth , is net,. 
. howevor~ "to begin manufacture and got ro:'dy t::. g'" ~•'nto %be ;:::tinct or 
into final use. On the co.ntrary~ if the pr::.{-r&m is s~-uT, dly c<:nceived 
e .... ~÷" '~nalysis and .... ~ properly c~nduct,ad~ this sta:de ajain is ~, }?r,~oos:~ ,_ 
evaluation, if pcssib!o through ou.t-and-out field tosti~pL." ..:f "the experi- 
mental devices, f<.r the final ir.<,pins cut :?f difficu!ti.)s~ OY:ly after 
this has boon d,'n.e can we truly say that the r6,seprch a:,.d .~ov<~lop:':out 
pro[~ram has boon fully carried thr~u:gh and the psint ef cuGir..~crir.g 
for pr:Mucti?n, with subsequent manufzc'turo for cem'<:orcial purp<'scs-- 
cr for pr:,curomont, if we are ta!ki'-i[ in military terms--has boon 
reacb.od, And it should be emphasized th".t after the actuzl prscram cf 
ros<'arch and development, strictly define_d, has r<>:ohod culmination 
in th:.' prodram of ongineorin o and pr':ducti>n; th:~ rose, arch attitudo <,f 

mind will be callsd on again, both in the training in use which rLust 
follow manufacture or pr.?curomont and in the ccntinuing cxam'.:.pation of 
performance with a view to. co.'itinuod im~rovomunt i:: accepted devices 
or systems. 

n,w~, ~::~n, an ..~i;sht-stago pr:cess orcosd:n<-~'~- ~,~. actual oro- 

ducti':'= .f device or systo:::. If any lirk in: this pr,)coss is r.'~ssiug~ 
the orogram of rosc~.roh aud duv,.!~p ....... u fa!tcrs. In: Ocn,-~ral~ tile oc.sts 
rise steadily as cnch st-~go of the pr,'c;ss i.s'passod, This fact 'm~dcr- 
lines the ir:port:-~nce of the recurrence, ~'t practically every soc:'.nd 

< 
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stage, of the procedure of analysis :rod mm.luo.tir,n before e~ dc " ""~ ClSl . . . . .  t : 7 ,  

press further. In ii=du~try, u_ndor bho compulsion of c,.,mpotiticn, ":..~_~d 
the. need for timely results, thc.:-o is s....wtlm,.,s a sbr:.ug tempb:~ti,c.n to 
....... ~n~"t ~'one~ .... analytical sta~.jcs, .~..;..,t_m.~s~ '" ~ " oven t.. omit them, but an .... ~'~-. 
dustrial ros<:arch and a - , - ¢ , - ~  .......... ~'- .~-'-v,,- .... 2rojr:;m cenductcd in this f~.shi::n can 
cgsily crcnsc the ways to Lal~kruptcy , cad the operating[ st<',t~cnt az~d 
the b,,l,~,_ce' "~ sheet arc sorong' dctcrronts a.,.tcr~ , one sad experi.onco. 

" , N c : w  lot us consider ~eneral ~ri:~c, iplos that =.r~, ~ o f  ~oncral import. 

..: . . ... The upper limit en ~the amount of b'.'~sic rusearlch is automatically 
' Sot by the ~:umb:.m of skilled researchers aw'.il~bl:~ and the facilities 

" " ivhich .they l mva to w,ork with. In times of peace it is roasr:n.nb!o to 
• • . . 

~ush~ th0 pr<,,gr~m vary close tJ ~ .... o~ r:mxir.mm rate. ~,]asic resa'.:~rch is our 
S.ouroo of ideas, cur supply oi o~. ~_,n~l.~± a,op!icati::ns ]:hen :re ne 
l,:ngor ~ ~ - n~..v._~ hood of "now id,>=~s wi]'], bu so-an en=:ug]~ to o..II '~ halt on 
basic research--neat before. .~:~or sh.-,Uld the r.~.!n£e . : : f  bnsic ro~oarch be 

• llmitcd i-~ the. fancied interact <f an i~-~v~odiato eP~.d srcol:2 ..... lo ajr:,lica-... 
t 

bility. Thor<, is a good ,~',~Io~•~ of tams" " in recor~t r:ilit::,ry ~_~, v.,r~-- 
in the ].Onj research that soor,~ed to have little gructical boari:-~g but 
"tk-~,t 16d #inally to the atomic bomb, ~ There muy indeed bo ?a.rallel 
cases in the future. But the question of su@p<rt ~ • . . . . . .  :r basic research is 
.inti:'m, toly ti'od u.p with thb quce.tibn ,0~ ~ m:~!npo~,'zer~ Tii~Jre is. ,u<. way C . f  

, ,~  v~astinz~money morp ra!;idl:y than to ?lace rcsc:'~rch i.',',. ~<odi%cre ]zands~ 

Basic research flourishes o~v when free,' v~%~cn :o.er. 0.re eel to Dur-- 
" sue 9heir ev.u% int6rests i.u their' .:n,'n".~'ay, w]~cn support of the individ- 

ual depends sciolv on .~s ability s,s ,~stiratodbv " . ~ ~ l,~.s, scionJ;ific peers. 
"' Oivcn able men, 'i~i'voh "~" ~:f zrcc ...... c~m~z~m,,-~s ~ acti:.n for ~'~'" to Wc:rk in, 

the results will be, a safe b<;t. L L:noy to support as lh~ll a pro::-ir~m as 
the n~m~bor of availo.blo men ",<~ ~' jroat "~'escr, rch ability will allow should 

be 'oxpectcd t o ,  -'~ " • low to support l;h.,.~ir ",:~r]~ and %his shcu]..:i bo dofi~<itely 
assured, vfi~eth~r the suppc, rt J.s ;:~rivatc .:.~r ']ov,.)r~.~et_,tql, nilitar Z '.)r 
:%o~t~i].it:~ry, for thero is n o  s.:;uazdor national investment fr,,m ovary 
o.nglo, [~3ut .that money must not involve cxtSrnal controls br .... l .... e 
down. the essential condition r f  froo.d,"mo I stress this in order to 
point cut that there is no reasan :.;hy basic, rcse,~rch should not be 
supported by military funds', as i.~,.dood it is b~in C.very off activelY 
suoportcd at this moment, "~ .... , -~ _ ~ .... ~=,:~g~: i-~ my opinion t}~o ultim:~to ik~turo 
.~<:ntr(;! of the major part of federal suptort c:f.!~,sic r.cs.~arch'should 
reside olsewhero, I c, lso emphasiz;, that the military need to •guard 
agaiust distorting their present a-btitudo and proo',:dure; they sh,':~uld 
risorously oontfnue the salut-.ry attitude tc~.mrd sUPport and\freedom 
~hich is characteristic .<,f the present si~.~ati,.;n° 

Basic research rm~st be rogardOd as a broad c,•:,~:u-n fcundatio=~ for 
,.almost ovary c,'nccivabla "b,Vpc r,f new pr,'~qtical ap~2,].icati~-n , and v.~ 
mu,~tt religiously protect its independence from thu pressdro of practi- 
cal demm'-ds :-nd iusure its freedom of cen,iuct by the m,-n whoso lives 
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are devoted to it. F.,--..r "this • is the area cf greatest unprodictabi!it~r 
and uost s,;,zcopimg long-range possibilities. Fortunately, it is also, by 
£ar the chcapost part cf the program, i{iiitary funds devoted to basic 
r,~soarch at presentare loss than ton percont of the total rose•arch 
a.,~.d development budget, and one must l,.oic far to find s scientist to- 
day who is not busily c6cuioi:od and ,:'(ell-equipped v~ith f acilitios. 

ap,:r~,zoe proposed ±un,..ar...o**~. ! research in adv'~u~.co, a m~.bor of 
qu$sti,ons may bc asked. A primary one is: T:h:',t do you exvoct tc kno.v:, 
{'f successful , that is n'.'t new k~no~:sl, and is it worth kne~,~ng? This is 
a favorite question for research direct.:.rs, and there is value in asking 
.it if one ,does not" expect explicit answ0rs and recognizes the i1~cront 
intangibility thqt sometimes must char::~ctcrize a s.o~.~rch for the ur_knov~a. 
The playing • .of hunches ,has its CIRce. But an ovefriding question.iS: 
Is a scientist c f carted rooutation for. success willing to jTamble his 
.time on it? If the answer is yes, it is a bet, •This sincl<.; question 

• I O I  would de, except that thor(., nust ~-" every y,:.',ungstcr be a first re- 
search on his o~'.~.. In the case the question: Has hc fire in. his eye? 
is as good as shy. 

" Primary applied ros,~arch, to sock cut n~-..v dicta and oxa'uin...' %h6 
pcssibil" "" ~ z~z, .~s  and limit:.~tic,':s of newly undcrstoc:d phcn_~r..~ena uz~,dor con- 
ditions of actual embodiment, is, !iko bqsic research, rclatively in- 
ex'.)onsive& The quostir:ns tc ask: hero are: !:,by do it n,w, v(l~y d,~ it at 
all, .vd-y Jo it this ,~y~ .~uch (:e such rcsc.'.',rch will bc "~ .... by industry 
for. its ~,.~,m, purposes, and th'e milit.qry needs c,qn be is-ken care of by 
maintaining contacts e.nd alcrtncss~ Some. will n,'~t bc d:-ne adequately 
except by gc;vermvont° An examp].o is in ap:jlicd 5crod3~%a~.:ics, v:horo 
facilities are expensive, unduly so oven f.:-r uni.vcrsities or i-n,iustry. 

!,e then o:me to the stacc of devclc:.pin~ pr:~tety',2es. H~re s~:ue 
big questions arise. ';hat is a protot[¢pc? A pr-~totype may boa model 
of.a su.pL, osedly a:Ivanced and valuable device ready for cn::incerin<: for 
production;and use° It may also bc merely a necessary intormodia%o 
step tcr.rard such an end. Thosc distinoltions urc of ton cohfusod, and 
,.-d~on they arc the result of the effort is neither hay nor .,jrass. 

For 'the in%ermodi."-tc prototype the questi.:.n is Simoly: is it 
worth t~e effort,? l:,il! the kne',."Icd~o gained by testing it warrant its 
cost? Is •it ~n csscnti.nl st'bp in.thc:iv{hoi.c"effort, .or c.'.uld it be 
cr:itted? More "~ . . . . .  ', Is i% a. ,  sufficient . . . .  ~x~rapclatm.~n on exist- s,_eczi~c.lly: . 

in~.~, k~,c";~ed,-e__ _ .~ and practice bo be '~ reas~nab.l~ haunt.doris. . . undertaking,_ 
haiti"or sc safe as to be-podestrian nor so. :extreme as to be. likely to 
throw the :n~iin effomt off the rails.? These questions are sol.don asked 
and ans;','ered. If they ~re, there -,~:.u!d be fewer prototypes. 

• The ether type. ef prototype mo:~rs that wc stop thcrc and freeze. 
Production, with its very lar,£.o <;~2enso, will ensue if the effort is 
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successful. For a prototype tc be undertiken with this ,:,bjcctivo there 
r~lust bo an imoerative r~.-~scn far ~ ........ ~u ~" In inlustry, tl~o [,ressure 
ef ci:mpotition or the o~c,nin C up of a new market may ~2r,-vido the reason, 
J"rc=l-the :nilitary ceil{" of vic, vr~ such c, rcas<:n occurs if thcrs is a 

tn3 tim~ the r, uw device will substantial 2rob~b111ty of n,.;cd so::n after '~ 
emerge from pr:~our~Ionto in moderato quantities. Another reason may be 
that currently used devices in the class are sufficiently obsclosccnt 
so that training'suffers. The essence of the matter here is tinir.,.~, 
• her~ is nc sunso in dovolopin.- a device for i1:~...ediate use, if there is 
tc bc nc ir.~.modiato use, ~.hi!o "~r,~"r~ss toward zn ultim~te result often 
has %o be t~.cn in stc:2s, there is nc benefit i~ cc'_..~ccntrating <;nor[~y on 
things that are foredocmed to obsol~sconco. %hil." w<; must be sure of 
bcin:g ahead of the enemy at the outbreak of a ~mr, it is r<)adily pos- 
sible t': be too fp, r ahead in some zroas in tim-: ~.f p~ace, with the re- 
Suit of doin-i some of the cnerdrts work for him an:d pro.maturely cx- 
huustin;. 3 the p~ssmb~l.~um,Js cf--, specific advance, 

it is in the field of hi~j~ly pregra:m,atic research an2 of devolep- 
ment ti~at the most difficult dccisious must be m.~do~ };luch of :4~r ablest 
a,.~ ~. mast essential tal-ont is required. ~<.r_ developments sha~ d <',r<~und 
definite so-called "requirements~" It is '.~ c.-.stly ~nd timc-c:xr.suning 
o.oorat~on to transfe.r such ~nlont fr~'m cne line :'f cn~Icavor tc anctb.c.r, 
Pickin C the ch,::.:~sin~ ,fmcng the lincs of ,'ndcav<,r is therefore ~.:~hcrc the 

P hi'host art of technic~ql atm~i~istre.tien comes intc p!ay, Exan'..plos c~n 
be" cited. The British decided early in "..orld ./ar II t~ de\Ttto none of . 
their, effort %,0 .j~ided missiles. This ~ms a carpfully measured choice,. 
b.~.sed. Up-'n their esti,ma-tas <;f the ~"-"~ .... ~°" _, ..~].~.l..,~n,~ t l m t . m i  sht  be  e a r n e d  t i m ~ u z h  
guided ,missiles as c.:mp":r~d to i~:grcvnd ccr~vcnti~,nal ~ircraft. The 
~.;isdom of this docisi<n is an intcrcstin< subject f<:,r further analysis, 
which might p~:int up a numocr of identical qmesticns uh$ch"vro ou~so.~e~. 
fnco. Are all the vzric;us types ~f ?rotctypes of jjuidcd missiles now 
under "~'-'~-..~~,..~,.,~÷ f<r this .c:'u.r~try ~,~crth.tho. off,::rt? Do we ..~:,:.)~.c~"--", ~ all 
of %hem %<> represent necessary stopst.)v/ard genuinely useful add'.ticns 
to our military strength? The art With  ~{]'d.ch "tha ax qe caficollation is 
-~vieldo:! will do much to shape our future security. 

y, 

There is e>oortunity cncuch far a w.hcle Iccture in eccm~cnt cn 
ovory one cl the principles of research and uevel.,p_~u~,~ wh~ oh we have 
boor. discussing . I wish there wore time far all -,f them. As it is, 
lot me .remark <.,n but one more in L[encra! before procoqding tc discussion 
of ]primarily military .pro~rans, ! should like to underline to you the 
importanco in all research and development of provisions whereby s:.~und 
ideas arisin Z at any level in.the orcanizaticn will receive the attention 
they merit, ~dll be sympathetically cvaluatcd. After all, the primary 
business of research is to uncover ideas and the primary business cf 
dcvclopment is to m::~ke use ef them, It fellows logically encujh that 
a progr~m so sot up that ides~s run the risk 7:f bci?:~.g perfunctorily 
examined, or of being weakened, stultified, :~.n4 finally cxtir:cuished 
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because of a~ inordinately long distnnoe bO%~voen the point cf ~.riL]in 
and the p~int, of nuthority, is dconod to f~il. I dc not v:ant to be 
misunderstood as arguing thatwe should let the enthusiasm of ad~.~ccatos 
[]o on a rampage at every turn, Unrestrai~od enthusiasm can w~sto money, 
porsof~nol, and facilities, an.2 produce no{.~..in,~] but cor.f'usi<~n. In fact, 
it has often done just that. 

On the other hand, suppressc'.l enthusiasm croo~tos stagnation., There 
must of course be evaluation and judgment, but that evaluation :.uust be 
sympathetic, informed, compctent~ roaiistico A.~.vl it must bc accessible 
to the now idea, regret!loss of its source. Any system in v:hich %he iffca 
cf the .man in the lab.:~ratory < r at the c~ntr.: is .~mst d,:' thr .ugh a .!czon 
cchclo;:s bcf:>ro anythin, S c~:~ hP, pUon, c=ch echo!on less i:'.f,<rme:.i and 
moro cc.nservztivc when it comus to technical ir.n<~vaticns d~e.n the pro- 
coding, ~rill perpetuate the ('bsoloto, produce ~lisoc.uraiTcm,~nt :~,nd sbulti- 
fi(~aticn, ~:,.rc, ck morale, and invite disaster. 

Leaving the broad subject of the gcncraI ~rinciplcs necessary to 
soun~d research a ~~ a~celo72munt i:rodrams rcg'~rdlcss c.f field., l<;t us now 

a c...n .... tz.,n~ portainini: %o res.:)areh and consider number of specific ," :~ "~. ° 
development fcr military purposes. In the }:mid-._., those nro cxtrc-~o 
f,..rT,~s, of c.cnditicnS intimately affoctinj any pro~ram, a~l.J as extremes 
they c ausc peculiar problems. 

Primary amon£ them is the matter of security. About this I 
might,give a full lecture= "Jc recognize .in the; =bstrmct the necessity 
and rcsponsib.ility cf prqscrving in secrecy information essential %0 

• . t n ~ ,  o r  i . u -  the defense .of .the cotu~try. L . b  at Ice.st . - ; l y e  cxore, ssi<n t o  ~ • ,. 
efple ,that v~o dc~. -" ........ : r~s .... c~- cur c.vn~ oonofit, .'=nd h.:.% for the . m.Lllu~,ry ,~ ; ~ ; ~  ' "  f o r .  

o~;nuf].t, of a. pctent~nl enemy.: \~ilo :;'~'# re6c."r~ize the Lc~:~ cf "-n in- • 
force,= public c:.'ncL~,rninc m.atters o~i which it moods tc bo ~_~.~,rmod, v:o 
also rec.o~]nize the fri':~ciplo that ~:~c dc not conffuot military rescc, roh 
for the public entortai'.-~.ent, or to ~:.rovido newspaper.-oci;y. Our iorin-- 
ciplcs and our pr,r, otice in-thi~ country arc unfortunately m o1~ now in 
line. But I dc not have ti.~;'m tc olaLor'~tc on this m a t t e r  hoto, neither 
can I examine in detail the principle that security is n t...{o-odi;od 
sv~ord. It at times h,~d 'done gnnace tc .cur [.;regressin ~' %he •free .flo~ 
of ideas--the frco interchar.je of kncv:icd/-c am'~r..:,' these wk ..... s:~..ul.] ],'new-- 
sc highly important in basic stages. The ~)rc]~Icm_ , ef dcc].~.~ ssmz'~'mc..~~'~.:.c,n" 
ho'~cc is. cf the first Ur,]cnoy; -~i, ' • : _ ~ w .  o6oplo carry, .a  hcav.icr, rcspcnsibility 
than do th~.,se who.., ch.'-?rged "~;~th-the task .:;f declc~ssifioat~..~,n, mus~ 
sock tc strike the sqfo baln~¢o bct-.,~.~oon what can T!roporly be made knoxvn 
and r,hat m:~st I;o rotdin~d, To refer in this cc.nncotion to the sccuz:ity 
prob!cm as the Atomic. Energy o.o~m::zssmon C~~mfror..ts it is suffi.cient, 

]. 

I% is a s¢~und principle that clearly technical deoisicn.s sn<.',u_d 
bc m~de by technical men, ,'.Ind. clearly military decisions by military ". 
mor~ The trouble is that nowe.duTfs vk. ~ ~~..~v,~ ~ fewer and fewer of such 
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clearly defined decisiuns to make. Jew pr~bloms arc so neatly sc-:ro- 
u~e~ as, for example, was the atomic bomb, Hero milit'~ry men h~d 
little trouble in. appra~.sin{~ and'certifying the pote~{ti::l military 
~zorth of the proposed d~vclopmo~:t, cad the decision v~hother to i~ush it 
.~Indo< prim~,rily upon. ~bs scientific, ~__cl.a~.,-~.'~-,.~rzI.~" .... _,, and 1 ....... uot~ ial fo?.si- 
bility. In most caso~., sc!cnt%llc and technical solutions an,! military 
ap-)raisals are not so noatl.y listin",uishe<l, r:ill both bc subj,!;ct te 
controversy, and oaE n v . . i l l  i - ~ f l u o n c o  t h e  • : , t h o r .  C l o s e  i n t e r r e l a t i o n -  

ship, with specific . . . .  dutibs a r d  ros~>onsibi!itios clearly defined, is 
ovidantly needed betwtoon.dovolopors a:,l strc, tc:j;io pl:!m~urs. ' 

The sheer ma!jnitudo of the o,.~r~ required in mil it?,ry rcsoo.rch 
and dovclopmant dwarfs any program th~,t o~,uld bc undertakenby oven 
the largest in,lustri~,l, aca,/o~.~ic, or ,:,th.~.r unit ill the. ,~ol,l~;~s of 
:2orso:,mel aud facilities zro hence intensified to the maximum. " .o 
hence c:n~not u~lan in isolation, but only in the light oi' tha over-all 
f:~ci!itios and manpower of the ccuntry. 

The work of milit~:~ry research and development ,is : l o n e  in fulfill- 
moat of a public trust° A]ministraticn ,:,f military roso,:;rch :,nd do- 
Vclopr.Iont is not ":m.lc any simi~!or by its public character, with all %hat 

~,~,a_~,.: for public k n c ~ . ~ A c ' i g e  and control, ~,s that implies of the proper "~ . . . .  " 

a,~'ainst, tb,', equally [,'.r6por ,~c~-~' -~a ~. r scc;~rity° Ad:ainistration cf mili- 
tary roso,qrch is also difficul% because financial ocntrel bec,o.mos exer- 
ted in strange ~-nd roundabout ways. In e,n in lustry there is. usually 
one m,~,n who is carof,.llly follov.,ing .bh<; flew of :.lo]..lars throughout, and 

w ~ tc I -~ .... ~ . alort t,'" stop le.aks or .... s ,Soo ,_ there is nut: cma~ com~auy is 
ccod one to scll.,sh,.~rto In. govcr.mtqnt, by its very natur:3, the corro- 
spont[.in C function is diffusod~ The 2rossuro 6f budgets often acts 

,, bu :i,"ct erratically. Ro.tontion of an ito:u in '~ docrcasin." ' semctimos de- 
ponds upeu decisions by those who &ro far from the facts. It is a 
we.rider that we dc as wc].l as v.~o do~ But •that is nc reason ~o shi-:uld 
not ~f:~pr¢..vc in the direction of ro~tdcrin.t budlet control mora l::.jical 
and inbolli 2eat , 

In~ro,!uotion into military use [;resents problems going bes~.~n,! 
. l~l<.ll~- those which industry faco so To introduce a h:'~If-br:ke.:l "2ro.,!uot "'-' ° 

trially m~y m(~an passin~ a divi.lcnd. In military affairs it n~'~.y lose a 
battle. 

The breadth'and uncertainty of the planning problem of military 
research and devolr~pmont present extreme ,iifficultios. Grante~. th'.t 
the analysis cf markets, s~los ,.°r°blbms, and c.:xu~..otiti..,n, in zn.ms" ~ ~ry 
and cc:'m~crce is harf.!3: free from uncertainty. Yct such m:~ttors seem 
trif!ir. C when they arc compared to the strategic, tacticc:l, and o]?ora- 
ticnal qucsti<ns "~ ~ ......... b. ~ faced in milit<ry p].a~znln C, 
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In,.:ustry, when it launches a no~-~ racdol, ha,_--, & 
the last year's model. 'l'hc military have the cxpc! 
vmr, and that is so.:;n .~c far im the past. Even the 
is hardly a r:zdical departure. The automco~le indust. 
changO to come gradua!ly, to bc under cent.r6]., s5 that'-re this oh, 
hated before they cost heavily, w ' . . t h  little" f,~ar t h a t  a 
strike Out far ~hoad. The military, on the :.~thor ham:l, 

' -  . . . .  < ~ n , : !  t~. . . . .  conpctitors ;!~o will make the ra.Zic:'d, a~..r_c~.. " ..... reveal 
~.~ti~ u of maneuvers is , ~ n l i z a ,  occur at l o n g  intervals, and the ~"- "~  " 

stituto. 

T I  • " ~ "  * ° nzs leads to an--thor orinci'olo. :.,.111t:~ry reserlrch :-nd 
. . . ~ -  ~ ) 0 ~  s 

ment ,zill alvmys be pedestrian in ..~ature if the or&~.~.nzz._bzon~,. 
is such as tc frovm on taking a ch.~.nco. If servioe records ~ --< 
ocsses .and failures, andfailures are always black Lmrks, for-, 
Ic.king Virile re.search vrill n:~t occur, for failures ~.lway s hap, 

' , . ' n l  e l . ,  . : O  should be exp~ctcd in any rose.arch p r o g r a n  " " " is alive. If t ~ ,  

.?cnalize.i, then ir ~r'eneral man ~~il! pl<y o_,_~,~t ~,''~, devclopmc'~t -~.;'i!l b . a  

ducod t c  the sure thir..%', %'.no not result will b e  a set of claborztol 
p, orfcctod ~,voapons that arc c.ut of .!ate. If (,ur military !.,?criers arc 
men of such vis_,'cn tha-b they c~,n :provide an atm<-sphore in which th.:,'S, 
who co~Atrol "iilitar~[ research at the o?.3ra%ing level l-nc.w th?.t their 
a:Ivancomont ,.!epcnds ..t'n. truc accor,,p!ishucr, t, :',nl nat r.:cro!y ~n the av~id- 

m ,1 . • ancc of missteps, bhcn co can indeed :o ,,:;laces. uon,or~so ",~o :,.~i].l omu- 
lat0 the dodo bird-that flies haole, yard, for it is not interested ill 

" whero it is j'cin~ ~, merely in Lrhcro it h~'~s bceno 

.: ~-One cvidcut DrinciPlo flo':.rs c'le:~rly fr,?r.%thc oxpcri<nCc of the 
l~s ~ i':ar. : Plh~=i~ng to;.!ay--str:=te~.~i'~ "~,lo.nni~'~,j or dcvelcpmcntai plan- 

'" " ning-LnmS~ bc c.h'a ..jcnuine ~>~-cr-ali nati::n'a~, basis. The interrelation 
:of the armes' a.~.'l . . . . .  services "'~o:..ali"~ .... ~o it ~. C,i~mbino.i o~cr.itions ".:,ill be the 
ruie r~t.cr ~ ~ . . . -  tn..'.~ t~fc excei?ticn in .... fu:burc, :,rd must" be ca, sod m 

: " 1 "v.~nCO ~d:ai-n-lii{: ~ ~n s~ratogv, t'actics, nmi material. " This re- oarolu_ • . . . . . .  ,. 

quires -bhnt there ~c cadres cf officers, v.,ith ~ * s~r~.n~ Omcti6nal loyal- 
{ios t'o ~hcig early ass ciations it is true, but cap-~.ble cf rising 
~:~ ..... those in intellectual off errs, :'.n.:l hoL'c,, ~ able to ~- p . . . . . .  lrcadly 
a:?..! v:ithout distortion cluc to personal 9~q~'oricr;.co, att.]ch~m..r:t, or pro- 
j-udicJ. The extant t<, ",.'/bioh"~.~c ' accomplish this, ~,s o[-~,.:.~,:.;,., tc the s~lu- 
%ions arrivo:i 6.t b y  ~" r~- ?'- ........ ~ ..... ~o ira . . . . . . . .  ~.: b~ .u , . ,u< .n ,  c o . . ~ . , ,  t..~t<.._ o, v , i ] . ] .  } : ;c  a m , 3 : ' , s u r o  cf 
~*ur militnry maturity. There is ?.:? noel of sacrificin~~ th.:., va!uablc 
expri% dc c'-.rps, pride in the uniform, or natural, human l.:::ysltics in 
-the: •process. But there is extreme nocl for risiui.abovc bne 2'~,rtisan 
approach if-~-c arc to produce .t~l! national military strhngth~ 

0no further u. int: In.iniustry, the rcsc:',roh laba.rgt,;ry c:nd the 
sales departi'mnt, ,vhloh < : f  oo~n'se rcoroscnts the us:m, are trq,zti~nally 

' o:)_ cp].-.,c:sitc s i . : I c s  in - ~ ' ~ ' ~  '~ '~ '~  z . . . .  * ~ ' ° ~ . '  . . . . .  c a l  w r q n . L ! . : . ' s .  B u t  tl~<:: C a P  b , : . t ~ - : o o n  t h e m  
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Jtry is szmll ccmp:_:rod to that which mc.y bc ~xL;cctod to ~xist 
military sphere bot',,:oon <'.ovolopc;rs and users. .At c.ne extreme 

..:]anizaticnal. practice :70 v~il have :ovulc~?ir..~ ag(.ncics that pro- 
~c what they rill, anl [>ass ib ..-.n r~-il!y-Lilly for use, Lt.tho othcr 

~tro.'.uo we have service .'.,g~ncios £".t the D o c k  a n d  cell of the users, 
ithcut inspir.ation or initiative, i.~oithcr r•L~kcs sense, In :n~ustry 

the vice-president in charge of 2ro,luctic.~:, an! the vicc-l~rosident i~l 
, . . ~f ~ .~, - executive vice-president. If cnaTo3 o f  sales, rcoert to a ..ros ..... ,~n t  .::r 

he u.~d~rst .... ,.,s both F.,hascs, anl s]cillful ly bridles harm.?iiy ~' 
sia~~$ir,"- there is a pros[~orous ooi:]~uny, In a military or::;anizatic.n~ 

.... . ,...- tli:; :~onercl stuz~, c,r its oouiva- in %iLuos c.f peat.o, o ~.~ri:~nry d~t}' "'~ ~ .. 
- , ~ . - , ~ , , ,  If the staff lent, is similarly to connect dovol~,~u,,, and users. 

officer charged with this duty truly un:!.erstcnds both dovolo:?:.:cnt and ° 
use, aud can cause harmonious a:~:", active i:~i-,orrelati,::ns, well and ,3eod, 
The job has s:/motimcs not boon done ,:.~ell in our "..:~ilitnr~v ~-~t ..... 
Sometimes it has not t,.oc;n, siffuciuntly ,-]raspe.l for s,n ~:tte:u])~t to b.o ~..uade 
to do i~ :t all. Aftor all, there are net man3: officers ~v}~, :;cnui~.'.cly 

c ~'~ d:~v<Jlop:ent and use. The job is : " ' ~ i  7 ~:ono today 
bettor than ever before in taxis countrY, but, i:~ my opinion, not yet 

well oncur}~ "" 

l,.:o:~ in all truth, the difficu!tios ~':hich arc s~":arizod in these 
na.,~ me:qt~o_:o~.~-are f:-~rmidablo. Tnc~tns]: c.f • special csn/iti~u:s I . . . .  , . • ~ ~ mi].i- 

tary men has a l-,va$,~s been c, ne o.-v~st c(,":~.loxitv, ,qua :ui!it;:ry r,;so~rch 
a.'.:i :-/:~veicl)me'nt c < . , u l : l  n,>.t "be ox:~o0"5oc: tb.be an cxcei?ticn, In 2tint of 
f:',ct, ,~var is un..:;ubto/ly oho of t::o least efficient of: h~,m~:-n activities. 
The victor usually, . wins by muddli?:].. -bhrouch .. F-rtuuat'l. ~ ~ y for hi)-: it 

" i ~  n c t . ; n o . c O s s ' . ; . r y  t o -  b c g ' , ' : : !  i n  " ~"  . . . .  , ' orL~ur to wi :~ :  a bo+÷Ic or r, ",.'.mr; it 
is m:;rol~; necessary td l:~o ~bottor -bhnn tl:e cno~v. But ::ar.is b::~un@, to 
he Confus0d an#..inefficient. Our task "in p~aco is tJ substitute fcr 
tb.o u:id.dlinr i the .,3reatost ~,,:~u_.~ of ..#'oresi:ht,._ iD.tol]_i~on~, plan::in~, 
and efficiency Dossible. In the sphere c.f or..7:nization f?r research and 

,' ~ - ~ . , - : s i c  ~:hiio- dovolov:c~t , this 4emends the clo~.'.r i?crcepti:::: beth of the ..... 

sc~ohy of research in general a ' : d  o f  the adam)rations o. : :d  n-o,iul,'.-tions 
which :.'arch it specifically to the 2articul~r requiremorts sugL:cstod by 
the s~-ccia! conditions :.'~o have boon s~rveyin~. 

j~ tnl_~g s :.'.:hi ch Let ~:~a, therefore I burn be a s~umation c~ c,~rtain ' "~ 
the organizotion we consider should 'co sot tr; ::.a,,~'~ish,_..,... ~t olo~:o::ts 

~,- ............ generally u:-9or- of a complete ]2rob:Tam of research and ~.,v~lu.x.~__t as 
stood arc all present , at least i.u embryonic form, in the military unJer- 
takin,E. ~ The 2rcblcm is so to rclale them that an intesrr~l 2rogram is 
the result. The o'.:joctivo is cleft onou,~h--this c<,untry shculd enter 
any future war with superior ":atoriol ~ru [  aml~le :~o~ns for . . . .  ~ . . . .  

imp~ ovin E it. 

ll 
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Certain functic,ns ~.~hich must bc carried out to achi~ 
jcotivc are: 

R E S T R I C T E D 

!. The projection of vmapons systems into the 5~turo to 
the essential :ievclopmc;:% of ....... c,.m2c~:~n~s for their rc~ 

. tion ~ ~.n~= to pr6dict D~zturc toclmical porform'~nCeo 

-2. Analysis ~:f the probable ocrformancc in the field of ~;~oa[ 
systems-thus projected s lw:,sod on scientific analysis ce~,fL 
"~;-ith juCgmcnt rcsultin.s from field experience with carlicz 
systems, 

3. Analysis of the status of c.::~par~,A~Ic procrams in otl~cr ccun- 
tr.ies, especially potc!}tial cnemics, by m:~.ans of close re- 
la%icnsb.i~.} bct,~cen intelligence and research, 

6. Examination of the ro!ation of ?rejected systems c:f woai, ons 
s~r~,~t_c pl:~nnin.~, e,s!)ocialiy in co~ccti,>n v,~th ~" "" ~" 

in order to arrive at the relative ~zlilitary value of ?re- 
dieted end results, by ~~ca~_~s "~f close rol~.~,tions~:ip ])c©~rco.~: : 

. : the str~.tc•jj•c planners and the rosc:,,rch a.~!d development 
plannors, 

5. .Evaluatzom o~ ::~,vailab!c resources in me~:~, ma.te.ri~Is , faci].i- 
"tics, and 1~un,:a,~ %0 arrive at plans for:the •extension•of 

: .the.so in essential particulars, and-tO iistrii:.uJ~ in -the most 
effective manner what is available. 

, @. Prooc~r<ticn ~:f master i~lans of re, search anddcvc!opmo~it, based 
on ~ii :~e t}<csc, civing th:~ tzr.~ct.~{~le nn<i technical ohar ao- 

• toristios of the future v.~caoc.ns systems, as definite ~objec- 
tiv'os or tc.,r 'o'ts,..; each o{~o . . . .  of r.~hich can ~)e,. fully su!.,stantiated 

, at its assig~od priority, ' 

• r• ~- ' : 7. Creation, in. the iz~.h~ of ~hc master [;l~{n, of .COral)lore {~ctailed 
procrams of research and. dcvel ~ ~ ~ o~mo~, every itc}. ~. ef ":-,~hich is 
necessary~ to the c,.ttai~cn% of the adopted ~,~,~3~c~.~vcs,'e ~" ~ and 
containing Cv::ry ifon ~d~ioh is thus• ne~odod,-,:ith relative 
pri~'~ritics assi~nod~ ~. "~ 

I need 0nly recite this So:b of functions I, v;hich seem to f~rm a 
lo~jica]~ basis for over-all planninj], in order to convince many of you 
that v~'c are very far ~s y<rt ..~ ,~ . ~ o . . .  a completely ordered affair. ~:s our 
crEahizational scheme :~'ithin the' i";~ilitary E'stablisb~acnt evolves, it 
~.~rill .be essential that it I.'.o made te provide ex'21icitly for lo.3ical 
plarming of research [)red,rams on this or some sounder ]oasis, It is ~-~Ii 
that, today, v.'c arc "iii a state of or.~:,r~izational flu_x, 

I~ , 
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I.  v ;c 'u ld  l i k e  t o  ? l a c e  b c f c r c  y o u  not, '  :sur p r e s e n t ,  o r . z a n i z a t i c n  i-~ 
do~qil, a:&d then to ~ - ' ~ ,  carefully whether ov3ry nocessury fu:!oticn 
i.s 2rovi~uu for, whether sotLnd principles apply, just :..'hat elements in 
the org~nization is ox~oc~..l to perform each necessary step, anG "~'" 
they are interrelated, i eo.ri by ~.zo moans d~ this in thu time allou,a]:lo. 
But it shoul~! bc done , ],hcn I started this tr~Ik I emphasized that t h e  
only stun,! way to ore=to am. orL]o, nizati.:;nal structure is t<~ i-~y attention 

~.=:. tlICn tc c.ra.~ ,. 4 t u.~ so bh4t to its philosophy and princip!os first, ~' - _ , 
they become embodied in it. Fortunn~soly we h.:,vo s,'::m~'- years of :!;r<,e.ual 

orgmnizaticna! ov.01uticn .... "'" '~" ,~.~rl.!., b v;i~_ich slloh u ~>roooss O r - ; ~  OOO~LT, ~..U 

you gentlemen will he.re an im~'..ertq'~,t "....art in it. To lay I con barely 
Z'Ot' ~ - - I ' " ,~. s,~arb~a on what i tnlnk shou!! b.3 done. 

To me,. it is a matter of ncvor-failin C inturost r~u:~4 o f '  roassur::nco 
,. ~Imc~ i:.:~iforc::<..tib].y, but vcry tn~t discussions of :-~hiloscohy evolve ~ " ~ " "  

firmly~ into discussions of the ro-lationshigs betv~ccn r~on, it has 
boon so in this discussion, " ] ~  . . . . .  a~.,,.~ ~2roy.cr] y, for the phil ;s.-'phv u n : : ! o r l " ~ i ~ . % " :  

organization for rese.',rch and .~uv.~Ic~,m~..~ for mi!it~ry i)ur['cses ~:~xs% do- 
[,end u!timatoly for effectiveness u~)cn ,:'an. This .ic:os not m,'~:>..u t~-at 
se~s of Drincipl4s, <>} ~sscr:ti;~l c].omonts, ar,~ trivial, or lip sor~<[oo, 

%.~ . . . . . .  !so" ',~ cn~uv<, thr<.ugh, ccll.<o :ra- lqot a %it of it. For men riot. really ..... + ...... 
~' ,~ ...... r~t.~.__.ll~.., and a .r .... ~t about the direction tion~ ~nore must be cle::~r ~ ~ ~ ° "-,' "7"C ' .... { ...... 

~-~h~cn their efforts oh . . . . .  ~ ... .... ~...a~l take; ~.,~c~, must ~",u a fr,'-x:~4o r)f rc.for~xuoo b'cth 
for .~ui,!ance and for encouragement in :.~rk ! 4 y s ;  there ~uust ]'.e. ]-: i (z~.~_ 

4 ,., -, ~ C o ~tY.e Or! o=I centers of responsibility and authority~ .mu,! ol.:)~r i ....... <f 
a m o n g  them; there rmst !:o "~ " " ' ~ ' ~ "  .... ro~_~m....~ for the icfir~itivc ros,..lvin!i of 
differences, for hc.n~s-t  men mzast expect to disagree. "..o have sct~o .of 
those tn~ngs, and tht, y are meani'_4 "fu! to th:. extent -that ~i:e~.r ox?ross 
a philosophy. The organizatic, n is n:,t fixo:l, not frozen; v~'o arc still 
developing it, for {t is a relatively new affair, anq the time he..s not 
been lon~. .I have enjoyed this effort to .?~n~lyze it, an'.l Ic, ok ..... " 
to soei.% C it crow in -the ti~:~o before us. 

/ 

. ~ u , s S ~ J . O , ~ :  This qu~stic.n vms br:~ui;ht u 2 at ,~zza of cur somirmrs ~t 
vPnioh rcprosontc, tivos cf your board ,~n,i the Armed Services bc.~'.r!-i~-oro 
present, and there "..-ms not a dufinito anmvor to .it, ~.~ we should :}ursum 
the next war as wc did the last one, in wn!a.~ the emphasis ~vqs c:~% <!o- 
str,~yin':: matcri,qls as v/ell as i7oo21o , the n,nxt w_qr m.~ 5 Icc~vc us ~ith a 
.-.:,~orld ~Thich v:ill be ax~laul%;, to so, y the lo~st, to reoo~n~ruo~, So 
the point was brcucht up that ]>orhafs a~:oth.~:r f.:r~m of ~,;ar, sh,,ul" be 

m~oul,,~ Do destroyed, but the natcrial things prosecuted in which people "" 

loft mere or less intact. If such decision wore mad,~ ~ndor another 
.% • 

fc'r~:~ of war, then that r~oulu iz~luonce -ur thinkini[ and work in re- 
search .%nd dovclopnont, i . i y •  question is, Lhioh sccnoy in the United 
S~ato8 Govomm.';ent 4e, you believe should be chariled wi.th the responsi- 
bility of such study and such decision? 

R E S T R I C T E D  
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DR. BUSH:. Yes. You might just incapacituto people for the p~o- 
per lozi{~th of time. There are so .~mmy parts to that th?,t I do not 
think it should reside in a n ~ ;  one plaoo° I suspect that if we {]et into 
another vmr vd.th the ccn:liti:ons th~:.t obtained the lost time, we v;-ill 
probably go a!:,out~wir~p.in t it in any way we can, and ~,'o will not be t:'<" 
careful -~nhcm v,~ knock over in tko process. 

But there is a possibility along the 1.1ns m~ntioned, ef course, 
if biological warf'ar@ .:Icvolops along certain paths. Anl that takes ~:le 
back to reom~hasizo fWr just a moment the fact [~h:~t I believe the 
stron{~est provision we can make for s ach an evcntua!ity is to have in 
this country a broad ran.i@ of highly effective biological research, and 
in additi.:n an alert 6ovorrzuent group c f small size thid~ind of the 
practical applicatic~. 

. /  

....... ~ p alon~ the line that you have 
indicated. But uho shcui.£ be tl;ii~in<; ~'- '~ , . , u c u ~  that? Obvi::usly from the 
standpoint of possible development of tli~.t form of whrfaro, the re- 
search and d~volopuont or!]anizaticn is s?ocific~lly the Research and 
.~v~].o 2, .~nt wherever they are ~ " " r ~ ~; ~r ~ , ~ <~ C ; " tO ~ ~ But it W~ild be utterly 

absurd to I,o thir~i!% S .......... in ..... u~s -.)out tn...,~ a vacuu_~!. Unless the Join~ ~,~ 
of Staff and their r~!almin~ or,~':?.nizat!cn~ arc thi:fl~in3 ,-:~,= .itS. possible 
implications, a~<d unless there is clc.se conZact bo~,•~oen those .... u ' , , u  , ' l S  

% h e y  plan, thoy•v,~i!l b o t h •  b;J pint=Jim C in c, v a c . u t u a .  

But the ~ . - 1 . ~ , - ~  L .......... y o u  mcntiop_ ipcs further than that~. T/e have to 
think of defense as well as attack,-.][:.;! I believe that the National Se- 
curity Council is the 'only p!aco to,la~-whore the cvor-a!l picture fro.n, 
tl/o nationalsto.ndpoint can h.o L] ~ ~ "~' • a 9. Jr O.~OD_~ t~ o . 

k {I rm ~I . QUES±IOI'~: ,you mentioned a master plane Lou~d you mind Ola!)crat- 
in S ,,/:=n that :just a !ittlo? /:is<: there is on s :.:.t'hc, r poirrt I wu!£ like 
to montt.cn. Do you thi,~:~ it is necessary t,,, have a !ar..j]o , ...... cs~ar~n~ and 
dovolopm,.~nt or~ariization ua.:lor the Secretary. of DefcnsQ? 

DR. BUSH: The question is whotl'ior the Research a~<1 D e v c ] . ~ . , ~  . . . .  ~.t 
Board should boc,t-r.lo an op~,r~!n o ooar,~. It sk¢:uld not° The Re ~ ' ~O arc!% 

and. Dovel~,pmpnt Board is a .par~ cf-the •staff of tlio Stcrot~',ry of Defense. 
Broadly conceived,• its purpose is :coordination, nn.?. its work is staff 

..work. The conduct o.f research an=l dov~lopment s hcuk! be within the 
line ~ orgar_izaticn° .,tny time. vdu "et a staff, in Operations you $u"-~ into 
trouble, as you ;,~el! know° l~thizfl, -. we shoul.ff religiously keep the Re- 
search ~ ' ~  ~ "~ ~ n ~  Dovol~>nmen~ Board fro:-..._ opera.tions. 

Your otke, r question vans abouT-the .r.mster. plan, i:/ha~ is a master 
nlan? I thou]ht I had ddfined it. It Seems. to me thatwhon a specific 
program' comes Ul?, vro oucht to be ablo. to turn o,.. the master plan of the 
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dopar~:~onts of the Government tc see :~;hothor it fits into the ?iott~o. 

Lot us be very spoci_eic. The i~csoarch and Development Board has 
before it a plan for AEDC, the Air Engincoriniz nn~1 Development Center. 
That is -~ very broad plan for supersonic wind tu~u~cls, ".'.nd testing 
facilities, involvin C the Bureau of A~ronautics, the Air F,.rc~.~, and 
the National Advisory Co~m~ittco f<~r Aeronautics. The AEDC would test 
protot~qJes, prototypes in turn are part ~f the [olan for having r,~li- 
bary aircraft available for production at the '2r~}pcr intervals in the 
proper typos, so far as the mood c~n now bc projected into the future, 
and so far as the technical situation v~ill allc~. 

Then, if we are joing to consider a ~~!'an for adding facilities, 
it seems to ~i:~ -.~e ou~;ht first to sit dove_ and lo.~k at the master plan, 
"<hat'is: it that v,,c are zoinc to develop? \.hen is it going to !,e 
ready? lfnat is it for? :..hat are the objective.s? '..hat is its time 
schedule? Otherwise it seems that you may hnvo c~le element that makes 
~0 SO~SO, 

Ncv,~, I de not believe that in the !~iilitnry Establishment at the 
present time that conce~}t has y.~t boon dcvc].'--~-~ ~.,p~ to an~:h~ro near the 
extent it must be dcvclo]?ed if our pro.stares of research an! ~Iovolopmont 
arc 9<: boar the kind cf close scrutiny th:,tthoy are g(}ing to got in 
the .lays ~~hcn bu.Igots ~~re b..'in C cut dc~.,., money is tight, an3 Congress 
is critical. I believe v.'hu.'i that ti-.~o c.:~mcs, the man who Coos %cforo 
an alert cor.~ittec and says, '".-o mood this. It "~':ill cost X ~llion 
dollars" v~ill be askei: "Does it fit into your master plan as a nocos- 

, so.ry e.!oi~o~-t?" 

-~oro is the man v~he cnn tostifLr-to th~~t nov:? What question-:ust 
Lo an~voro,lo So far as I am p~rscnal!y concerned I ~ic n,-~t know how tc 
ans~.;er that specific question in reg'ard tc dot<ils unless I can l~ok 
at the ~holo show. I thirst the main job' v,~o have before us at proso'4t 
is to pr~<luce such a master plan. 

Q~]ST!ON: I bolievo the ,.vhclo co1~ccpt with respect be, 2r::,ducing 
a mastor plan fcr research is that it will f,n"nish cui h'.ncc f.',r the 
Research and Devclopmcnt Boar~l in ccordinatin!~ with the cth~r ao~ncies? 

DR. BUSH: My concept is this: Ti~o Congress of the United States 
has instructed the Research an~! Devclqpmcnt Board to prc::!uce a unitary 
{~,rogram cf military rose_~rch and development for thu c untry, .which 
t<" my mind moans a .master plan for the country am~! the ililitary Estab- 
.lis½uont as wo!l~ It will be' utterly i~ppssiblo to ,ic any such thing 
ur_icss it is !one by unifying the master plans ~f the throe services. 
Then I thi~ it c<n be done, if yc.u make it an over-all affair. 

Q~JESTION: How can v~*c at the '.!cp~rt.~ont level produce a ?.].an ether 
than based cn the past unless "."',.~ ipt ~°m~e juidanoc.~ from the hl.gncr" ' level 

,yQ . 
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as to :;nat %he world ~_!I l.:-.<;k like ~.4~en the next emcr.<ency comes? 

• DR. BUSH: I hope you let 21onty of .i'uidanoo c,.f that sort. I think 
tkat from the teehnica! stu, ndl~oint such guidan(]e must come from the Re- 
search and Development ~.oarc, .and from the. s~r teL:l(] st_-nd~-:0in.t -~ ~" ~ re,., the 
Join% Cnle_~ of c *~ ~ta± f. 

QUESTION: You stressed the necessity for evaluatin'[~, a project as 
it goes thrcuch all stn<cs e montioncl the o . ,  development. You also 
neccssity of havin C a cadre of officers r,~h<,', gcuid rise a little above 
their orig'inal a ...... ~']+4~ and take a bi,j~er view° Third, Vcu wc~n-bcd 

orz~ge the C~F between developer and user. Do you consider that the 

officers of the ccmbmt arms as opy:oscd to the tccl~lical ~.~ces4 should 
receive scientific and/or engineering training. 

DR. BUSH: ! believe that cadre cf officers vrill have to be made 
uo of men both from the tochnica ~ services and from the field arm:r in 
order to have a bal-:nood group. But my point of view there is tk.~t if 
v..'e are to have senuino over-a:ll war pl,.nnl..o, if we are to .'~.,.,~v~ ~. ~':ar 
plan for. this country for a oarticular set of' promises,, then that m;ast 

..] " .] .I be oroduced by v~-ry able men,:_oc~.,e=!y able men, wit/~ ell the facts 
~..~r~ tkcm, who c~n divest themselves ~° • ~,= preconceived notien~ :;~hcn 
they arc about tke plBrm, ing .~a~@ ~ ~ and a ,, o.~ ' p~r .... cn the ~ro~jram sensibly. 

. N O v , , ,  s h . . , u . -  ~ : . ~ " t h e y  be. technically concerned'? : I~ depends. . - ~ , ' ' ) ~  . . . .  whore 
t~:cZ a:rc .~o~ns, :rhs.t their job is going tobee Of course, for a man 
i~ the tcchnica! servf6'es the answer is .... , - -  . o~.vzous. I would s a y - b h : ~ t  in 
tha.future the General Str~ff officer, the strcte~ic pl:'nner, v J n c  is 
oorc21etely outside of t'.--c scicntific an-] technical picture, " . , ,~o simpl'y 
takes it seo(.nd han.i, . who" consults the scientist an! the technical man 
only o.nd does net understand it~ willbc a fish cut of'.,';a'£cr in ...... war 
t O  ( ]OF. . .@, 

~" " "~  " "" , n - - ~ . ~ . , 1  to lo~-:]': over ~,.IE.ST±O~,: Is there ~n a[cnoy in being, .or ,, ,,~ ..... , 
en6i.noerin6 ,~v~l~.,L~m~_ts in industr~ an! t h e  . , : k r m ~ d  ~'~ . ~  . Z o r ~ , ~ , ,  as well and 
coordinate tho:n to fill the sap from a national security point of vlow? 

DR. BUSH: ~he ~'~-" .,~z~ona! Resources Boer4 (]erts[inly comes the closest 
to that under the duties of its .job as set dOvnq b3z COn{%ress.. This ]:.earl. 
has not been im[;lemented as yet. They are con(]erne~ with z-._at~on ~ man- 
porter facilities, industrial ? ~ "~~" ° ~ -~ ~' ...o~e,.~,~l, an:~ so on, .~.ro,.. ~ne v~:r plan- 
:~4_._n b- s ~andpo~n~o_ I ,)r c: that ' : h e n  they <~:'et movinz, th~..t will bo o n e  

of the areas mn .':nmcc, they v¢ill operate. 

Y o u  " '" ass_ ~so whether there is any a;jenc:,! for over-el! coordination 
of federal,res~.~ru,~.~ '~ The Bureau of the BuJ.get exercises '_.n fair amount 
of coordination, 'Further, ],[r. Stee!:.~n recently recon~he~_ded an :[nter- 
de'~artmental Com~m_ittee to coordinate research; the matter is under con- 
sideration, 
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Q'~ESTION: You mentions,- the ~ud for ocor ]inaticn be~,,~oo ;:" the in- 

tolli;jence '_-;,cncy"nn-.~ "tl~•~ resc-~rch an-i development n:jcncy. D<;.~s that. 
. . . .  or ~n- mc :,n t:~at the Resc~.reh and D@veiopnont Bc.zrd will he.v,~' n." f<;rmzl 

fo~m:;,l m~uns of ~jettin,j i~f,:mm'yhion , n ..... ~'~ ~-b":n- soientific nctivitios ? 

, 

" DR, BUSH" It means that the RtB hue the cl;sest conncctizn pos- 
sil)le with ~L~, f%rmorly CIG~ ~m,~ have, h~3., ever since ul~ was formo~ 

and the Joint R<;search and Dovelc,p,-,.nt B-.-'.~rd vms formed. ~n<~_e 
very tonsil@table tendency for CI/', ,.,,.hen it has scientific cr tochr,ical 
problems, to loan on the pers:.~iol of the Bo?.r:i for cctlsu.lt<~ti:n in the 
toclu~ical fiel'!~ The ch:.r~nel, i °~ corteinly cl ~r for the same th~~;'. __., to 

happen in every service at 0very level• N.:; .~al< cc.n plan !:~ iu•oz~ u:r ̂.- 
{:~r~_~n of research and develo?m,)n% by i,3n';rinij wh~t. is bcin(i d:'n~ ~.vor- 
seas--for t~vo reasons: ,"no, t<" %9 sure tc l:-~ ahe.o,d; the ~thor, to 13¢ 

sure not t-~ bc too far ahca!. 

QLrESTION: Is it necessary e, t~t~ Co thr<,ugn ths ~!~ Is %:~:t 

your cs~9ol]_sn~:a cn~nn,~,l? 

DR• BUSH: Oh~ no. There are ~,ionty' ef c:m~m~Is Y.'~u realize that 
" s,o,_.r . . . . . . .  ,. ~e ..... ~ .......... ,-:.ar~. is made u? of every ocm~ittae ,'..f the Re "" ~'~ °n ~ n-~l~,~-~t n 

service p~rsennel ind :~.artiouiarly. qu:'.%ifiod civili"~ns in th.ut field. 
Those mort 6enor~-,lly ~'~r~ v~ry active in rese,lrch und dcvelcT;m:~nt plan- 
nin£ in their sorviccso They have all tm~ sont~cts. ~s~ c~:%t~,cts 

z~.clu,~e"~ ,~ contacts with iz~telligcnoo ~::r°UpSo- 

Q U E S T I O N  Y , : . u  J u s t  ",~a ,;',~ ~ s t a t e m e n t  t h ~ - ~ t  v..':) h ~ < . i  t o  b e  s u r e  t :  ~ " e  

ahc'a.i but r:,ot %~.< far ahead, in-~m-3 c:n%nccti..-n w.:,il! y::.u care t:' s:~.~; 
an j.~'i'~in.&'. -)n the or apiz.e.tisn (:.f soi.;nc9 in Russia~ its t', Iv~c~t:", 'os or 

disadvantages as o<.m2ared with ours? 

.... SH: It ~,v.~ul:l hr~ve %a, !::o i:retty brief, becouse I o:uld :ire DR. ~ - ' -  

,p:,u a wh,.'-lo lecture or~ theft sub~ect v, ith n,:. ~ -~if?icultv.~ _ ~ at all. Russi~ 
m- is oxooodink~ly cleft on so!once. ±hnt is not a now thin S there. I was 

in Russia ~.,~enty years •~.$.:~ [~nd the int<:rest • in science in Russit~ ".~t 
that time was really white hat. They were puttin,/ all the 2r~ssure they 
C.'.'uld, oven tne.~ on i!n:.ln d y.:'ungs ~urs o f  ~mc.m~so un.~ jivin£ the.F, a 
ch~'nC@o f-ny youn(]stor in th=, So.riot Uni<n who has jr sat skill, dc.nius,.. 

and ability in the scientific fial! is sou!]ht "out an<% :ivca ~. ~!! the 
.ou~io&.tlcn he can possibly ~ ~ '' They nave boon ,bin< that f':'r _~. !.n~.c - '  " " ., O S ~;r ~..e . . . .  

timo. . . . . .  . 

~,e i.~rovi,iod for the "'~ thin[.< unier the Science Foun,.lati<:n Bill. 
,,o haw~ been a little slow on the uptnkc hore~ Our faci!itios are not 

such that a youncstor :,~c happo~s to have n@ means but has, ~ ~.>.c~ he~d 

can move richt thr.ough to the top .~f the "e.lucntian".! !~<l:.!.er if he is 
.~.blc. There is some opportunity nov." thr.$u,"h the mi!ite, ry trzi.~-~in S ]pro- 

_, %.,io grams such as the ::no , - : ] : u z n z s t o ~ o . . .  b y  ' "  ~ 5 ~ D ,  , but thus<,' ~re limito.l, 
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. . . .  s c ' , , = . . ~ _ ~ t s  ~ n d  thoy Thb Russir, ns ~ru ~il~.rt. "" ~ rnoj alsi; h:~,vo ~ " "~'4° 
• m %. 

~ side e.:f the ?icturo. ~hcy h r . v o  have el%rays had them. Tn . . . .  is one 

plenty < . f  conviction bhr~L t]~oroin ]ios their salv~tic.n, 

Tho othor side of tho picture is this: I, perso=el].y, do net ~:.o- 

]iove ti-~t in the dov41op!:mnt o~ ° soienc.-:: ani its app!ic~.bion we can 

proceed under r~gimc~t~tion at an~;~here n'.~.'r the spcc~ t hnt we can with- 

out it. The Russian scientist is rc.cim.~ntcd, The re! tape of bu- 

reaucracy floras all throu~[.~h their instituti,';ns an..] hamp0rs their efforts. 

If a scientist hqs a sound ] ? r o , j r . u n ,  but ha oa~/~ot convin'ce his c,-,nris- 

sar ,of i%, or ~ if.he is unsuc<;ossful in s<-.mo w~,y; .:~ut he ,floeS. So I 
donlt b,.~lic;vo that, in com[.,e@iticn bc.,two<;n re ]ilr..ented science an<! its 

apL,lio<;tion .':.rid fr<.e sci:~ncs a::li ii~!ustry .:;s v;e know them in this c(,4~n- 

try, wo n:.ol h<:vc any fec, r unl<;ss wo leJsc sight of our C.<a!, 

'%UJ~STION: ky quotation concerns ,'Jcion~o ].ocislatlon, specifically 

th.:; bill for the ~.;at~_~.nr~l F~-undation <f cm<:~nc<~ anJ: also tLe ' " >  . . . .  " "> 

IL.,~-:_;rm,~l.~' "' n .tn.l ourvzces~- " Act, i~r¢o!v.in<', ;the Do])artment of Cc.umerceo 

bcul! y:r,~ c..u~m,~:~t bri<;fly c,n bh<~ imp!ic~tinns cf th<:~;e bil].s ~n! the 

Dossil:ilitv' of :;assa~-o in %!.0 ~r, ar future?" 

D .... :S]oH: I thin]< %h..~ f. nm.W~ticn <,ill will ccmo u~., after J<'m~<:ryo 

-,a;s.u<.~ . ±:].o recscn th:;t it " o ~ I rathe.r ex[~oct it-;ill b,~ .... i;itis i;im~ '"" ~,~ 

-~ '~st s ~-~4 ..... ~ v:as r,/~re>casu91 thun.anythin: ~ .l- into a tarr;!o•'in t~; I ............ 

It was .quite m~occss,::r~/, in my o ,inion~ ~no c:}~f'er';r;co • c~:~:~,L~ .... u t?mew 

out ~ c"upl;: , ~ ....... ] ............ " .... ~. • , ....... ~.~ ....... ~....~ts un .u cortu.inly sh.:.uld h~ivo b.ecn in there. 

'm.~ th~y ..::~ ~.'>~- ~- I r,~ ;ari~ ~s a specific af- ~:La~ throw them ~i~.% at th.; I ~ ,,~.~u,o 

front to the President, nn:2 .ha a} ,'?,re:htly ra.:<arTe'JJ it s~s such, b~causo 

' " ~ s  ~.~,: President he vetoed tn,o ].'ill. But I do:not t]~ink that (],.;,r:L:r <:. <. ~ ...... th<:; 

are vor~r far a<<:r% to:lay, an~ . . . .  T ],<:].iav<~ that ~'n.',~; ~'~ bill w ~-_I ~:ro}'ablv,, ~'~:.~ 

onected into law ~ .~ .... : ~ " .... , .~.~ v.<o <,r<: thr..u h with the next.sess~:~n. 

I <'p~.,;;std thqt FulT:{ri Jtt Bill, ar_.l I o[;.P0s.n] it.re%her vi ':.reuslv, 

• , " ...... J.0o, l -~ ~,.¢n:ip:qclin:~. Th.:~ objoo- be3cuse I tl:.cu.-bt it ir_vo].v,..,.:l r. ,, ..,~ .,~ .,. 

tiw~ •~v::s to .hi:/ smnll busiz:oss in this c,,untry L}y s.•mo sort f .,~urn...l 

scheme b y  which the Dopartm.mt of C - ~  ..... . .  do ~" " • . ......... ~ co .woul,! a l,,t cf bn~n:s for 
it. 

~,"~<,,,, I ~i:ot~ mv~ industrial oxforienco in small oomoanies. S-, ,..~ ...... <-f 

t}iom :"re still alive. Some ¢,f t]'h~m paid ,livi]en:!s. S6' I know s,~mo- 
t]%in .... "' > ~ "' - ... a:~<u~ small industry and its vicissitu,:Ics in this coun-~ryo .hat 

r m l : . L . , l l k .  ;pr S < , , q  <'., ;._ . . it n:.:~ds is n..t patmrnol .... - " ...... :'rnup in th~B De:,mrtment of 

Cc!nm...orco.. sm far as i>~ci!i~cies for inf;:.rmcti<n ~re ccncerne.], w o  <i,o 

ni)t r~.;ed a hawbill for that. The Dopartn~nzt c.f C..~,~.~rc,.'~ <> ~ c%n provide 

it if it has the moncy~ "6]mt small in!ustry in this country n<~ods is 

thane6. Th"~ t  is all. It will Co e h o a r l  f~st oncu"h if it ' o 
a]~,le chcn6.:." :.f survivinf~. 
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QUESTION: You pointed out t h e  disadvantages of decentralized 
control of appropriated ~nds. Is any organization or group giving 
any study to preparing a reoonm~endation with respect to more effective 
budget control of appropriated money? 

DR. BUSH: I do not knmv of an V system that, over-all, v~o,~Id be 
better tl,an the financial budgetary control system th::~t we have in this 
country. I certainly would not advocate that we go back to some of 
the old days before the ~ureau of the Pudgetwas formed under i'~ Dawes. 
IY~y criticism is on the details, rather than on an over-all basis. But 
I believe in such details we have quite ~ -~ay to go in the marnaer in 
which ;~e handle our research and developm~nt budget. 

We have made a stop in the direction you sugEest , and i see another 
step in th:r,t direction coming~ Tb.~ directive to the Research s nd D~- 
velopm~nt Boqrd has not yet b~en issued; and, until the Secretory ~,~ives 
his approval, I do not tn~m~, i ourht to dcscrib:~ to you how the direc- 
tive ~'ill road. But it seems to me th:~t in one ~:~ay or '~mothcr there 
should be a. consideration of the roso'~rch ~nd dovelopm(~nt budget as 
a whole, as a unit, in horizontal cross section, bofor:~ the Bur ~au of 
the Budget considers it. It is an error for th'~;t to be done in the 
Bureau of the Budget. That :~no, lysis should b:~ don~ b~foro they got . 
it. 

G~J:;~:~AL i~cEF.,~EY: Do I understand you, in that rcg~rd, to say 
that' if you should h~ve an int~gratod program, you ~'ould agr,c to fi- 
nancing it in th~ v;;rious appropri~,tio~s ~/hor~) it ~~ould be carried out? 

DR. BUSH: Yes. Th.t goes right alonzo_, vJith my previous sl:atcment-- 
that the Research and Dov,:~lopmcnt !~o~rd should not operate. The pr~pa- 
ration of th;~ budge;t, the su?port of the budg~t~ .nd advocacy, should 
reside :;Itog~th~r in the S~rvicos. They haw} th.~, responsibility for 
doing thu job. But because operations ~rc going ~oll at th:, mom~ut, 
2--I " 

~.,~e:-e ~s no rc~son ~'~hy you should not ~.~w;' st~ff work going on, bring- 
ing these things together that oug1~t to bc brought together for con- 
sidoration as a u~uit as th.;~ plans arc made. 

QUESTION: Going back to ~~-'~,nls mast<~r olan,~ do you pro.cost that 
the national policy would be sot up in the Air ~'orco from rosa~.rch to 
user, for example, from electronic research to user, und also in othe~ 
major it;~,ms of no.tiona~ importance? 

DR. 3USE- No.. You would not w~.~nt m~ be krTf to tell th<~ set-/ices 
ho~ to prepare their master, plans, would you? It sooms to me th::~t they 
r~ou!d differ in all throe services. Th:~ problems ar~ different, the 
approach is diff<~rcnt. The Air F0rcc has not been oh its o~.,~n ~:uy w~ry 
long, I belier< that it has had a program for d~v,-~!opm:~nt of ~ircr~ft 
for specific purposes, for specific timing, in th~i~ ;v~r plan. But the 
program has not become focussed ~.ud fully defined. 
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' " dmfmcrcnt more complox, bccauso The job in the ~r+n~ ~ is w.:st!y " ~ ' <nd 
• .'..%1 v+% 1 of the varied objectives of "bum tocbm-ioal sorvic-~s, much of" +' "~+'- 

n~.rd~r to do it supploment:~ry to what the, otii~rs are doing, It is much ~ ~' o 
in the Army alone. The Navy has long had st~ch +:, p!nn as <, p:~rt of its 

general strategic plan. 

" '  ...... " c . .  + b r i . r _ g  o u t  i n t o  ~ - -  o p e n ,  ~,'qo.t I ~m ~dvoc~ting is tb~s T h a t  

" '~ . . . .  " . . . . . .  b u b  t o  < o r  ' ~ "  o n  + into trm c!oar--not to pu~,Izsn ........ ~, . . 
c a n  l o o k  , ' , t  t . , c m - - t  . . . . .  m ~ s t o r  p l a : : - s  ++,,hich r~. . ,pros<-;nt  t h e  b e s t  -~-+~+-<-~+ 

].n ~+~ throe services .++s to v,:~,b ~+c s~ou.u,~ dev<;loo~ to m+:et the :orob,.. 
~c .... aul+,.- ,  s h o u l d  w~.- -0u t  t'~,+v,., o n ?  ~,r-.. ! o : . ' ~ s  o f  a possible, w a r ,  ~ ~ . h ~ . ' b  ~ b ~ ~ ,  - ~  ~ ._ , ~ , ~ , . ~  o 

th in~, ' s~  s h o u l d  g o  u~,c ,+.d  . . . . .  o f  v,;h~% J.7" o r d o r  t o  ,,'.. ,~+~ th. . ;  p o s s i b ! , ~  .,;.,~c. . . . . . . . .  ~cnc, ' r-  + ? 
And how do th.:; various p~rts of this pro-+gra:.=+ fit in ~nd support this. 

pioh.tre? 

If I Was going -to buil:l an ~:~u.tonobil,~ pl,-,nt, ~nd I ~ot on~. ,zroup 
of produotic:~ tnglneors u~u .s~id to .,.~om, "Your job is to s<,:~ tn.~,~ cy- 
linders arc cast. Got a fo'~ndry ~ ~ " :~o .... ~, and tc a~ot!",cr, group, "You 
.... .,,~,~""~,~ cr.'.,~k~ shafts" ~,nd ~;~oul:, just say, "H.~..re is ~h<+;" building, bo?'s~ 
We h:'vo s6 much money un.l~.ss Co:.~grcss t",kes it aT.~y," v,!-=~t -,'.'ou~ d.,. y o u  

'"~ ~ ,~ot? You r~ou.ld not g,:~'b <uto~uo]>i!.~s. In..;r..: ._ s to b c  a p!a't for the 
op, . ,_ ,ac_o,= ,  a v e r y  . , x o l  i o;  o . p l a n ,  b c o q u ~ c  i t  d ~ o u d s  u : ) o n  :-~n. :?.~- 

so.~qb!y syst~]~'.~, iff v,hicb. %h,; oonv:.yor structure is plut'..ncd ::.nd around 
+. ;h i ck  cv~r~r - .~ss : : . rd) ly  operation is plannc.d; so th.:'t.v:}.~.~un ~,.'o'a L( . t .  through , 
,:,z...,.g~+ +o+'~ .,.~+, . r e  t h e y  o u { s h t  t o - . b o  ~:.,hon t h e y  . . . . . . . . . . .  + 

i'$ov5-, if th"t kind o:r? p!.a~n%in?; V..:.~re done b?" production poopl.~, ]rou 
would be surlc. In any o~cr.'~tion i~rzoivin C comp!ox proc<durcs of !<rgc 
m~,~nitudo, particu!:?,rly one iu~o.i<'n~ ~ ~.;~gine~)ring op,~rntio-~-s, it' is rot 

• o • . ~- J_] 

sound to procccd by simply .]o~-~:;.ng -to Lathor the purticu!r~,rs ,+-'.~nout 
put-bi:?.g ~ogctn~.~r t):;.o g,n,.;ral ,,uroos~ i].r,~. ~ and th~:~. looki~-~" a~ mr. 

:':+-'~mTC~'+'++~++~:.~+_~. _+, I f  WO b a d  t h r o e  scp.-=,r+-.i;.:+ o l~ '_ . t~,  ' a o u ] . d  th . '_ . t  .'.~ot t < n d  %o 

d o / m y  a r L o b i l i z : + t i o n  i n  "him::. o f  c-~+org<.,ncy? + 

. . . . . . . . .  ;.~:~: .•+ "_;r+ t u l k _ i n z  + ~ . b o u t  r o s :  a ~ o h  .~r._d d u v ~ i l o p r ~ 4 r • b ,  +-  
h a v e  : ,n  ~+mergor.c~',5, ' ~ "  ++~.> c,n,our+t  o i  + r e s e a r c h  m+>+~ ~ -- ~ " +  ~ , . _+ .- Q; ; + . ; ]+o++. , ,+u++,+  ..:•,.'.+, " do  - b h ,  u ' e -  

aft<'.r is l.iko].#~ to ~,:, r:~th,-;r smr, ll u:~_iess ~h.~ om::,rg,,uncj is ~•:~?= +r •~o...4+... 
": ~ . . . . .  ,..01.+ii ±Z..+ ~ = O . . .  L'+O+ I d o  m o t  s o o  ~+o,., i t  c o u l d  d o ] a y  t h e  .~ ~" -" ~.- . . . .  , 

~ ....... I ..... Do you von~,~...<~p!..~c theft the ~'~cs ~<rc:.'~ r, nd Dcvelo~+m, nt 
Board will consider those 2roj<;ots of the Arus~, ~-~C.:, a]~d i, ir Force . 
w~;.iob. ~ro of solo. int<-r.~st to the Army, Na-~j, and Air .,?oroo? 

DR. BUSH: Yes, I do. }~ead ~~,~ la~..:. The i t , : - d o e s . n o t  s~ % h - t  

th~ !~esozroh :',nd D.-v.:.,lopmcnt ~:,o.%rd oruat~s ~ n~.tion..~l uni'b': ~~;,,. prooram 
of rcse.o.rch and devoloprt.~nt from those proj.,cts ~d~iob+ [~r,!) of j.oi:Lt in- 
tersst, only . . . .  ~-lo,,_u. respon.'~ib'.l",. ~y of one s~rvi c~, 
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• QUESTION: I asked that question because of the previous con- 
ccption that under the Joint Research and Developm<:nt Board o~.y pro- 

o ' jocts of j int intercst would bc considered. 

DR. BUSH. :  Thnt isright, l}he Joint Research and D~alopment Board- 
wo.s cr . :_ , '~ tcd by an a gregmcnt bo~-~een the Socret~ri,:s of ~iar and N a~"  
specifically for the purpose of ironin S cut some diffarencos %h.'~t had 
arisen. It has ccncontrs.tcd c.lmest entirely ~ on that job, As c. result 
of its first yenr's ~cfDort we were ~...blc to ss.y this y..ar theft in ' • . . " C ~ ' Q  

specific arc'=s in which wo were ,"-~-~ • ..,o~=~,nh. , ~szd no':; o%h.:p.'wiss~ du])licr'.tions 
b.ad been o!imint\tud oxcoot wh~;ro duplication -'r.s d.cfinitt;].y pl<o_-:nod as 
a necessary pc.rt 0£ th': process. Incide:.~tal!y,. the Bureau of the ]:udgot 
wao~. quite happy to :;.ccept..: th~tt sor-b of stntc~uent; and ~'  . . . .  ..... t quos'tion is 
not up. 

Now,  t h e  R ~ - s e o . r c h  '4nd D e w  s.].o~,mont.. B o " ' r d  i s  e s t . . o ' o l ~ s h o d "  b;;r s h ' t t ~ l ' b e  

ap.d its functions ~.re rauoh broader, .}few we will ,~pproach those fu~,c- 
tior±s I can tc].l you better w]:,e;_ the directive is issued, 

QUESTION: Possibly my socor.d question involves the directive of 
the Roso'~rch amd Development iR)~rd, i was wondering if" it is con- 
templated th.=t -the personnel of th'.', Research and Dovclooment Board and 
its pan%is a:id ce~uittoes will Le limited to rose~,roh ~~d devo!opment 
people only or will include operational people also. 

DR. BUSH: Do6s t]mt -v- m . . . .  .~ s.vnso? Cno of the memh:::rs of t]-o Board 
last year v.ms General D.<zers. i{c was a wn'v v~luab!o member of tl~.a 
Board, U~less t ..... clement on-b~rs~ .re will~:-:ot get the broad vi,n,'~, 

QUESTIOH: In you9 oight-tiore.d pyramid of oss~mtial o]., .... -"..]:,nto~-,~ ~' ,~,nd 

. ~ ~ ~.v~t cut ~.ta:).dard cnd-itc~,] production, Principles or s~ep.~ ~£eu " ~ 

,~UoL: I left out -I~ ?-o~u .... 

QUESTION: ! am w o n d e r i n g  - ~- - ,  ,~,n.~ y o u  d i d  th~.t "~.nd w h a t  s~o:.u~" " ~ -~ b.s t h e  
r s l c t i o n  b~t ,~, .~, :~ . . . .  ~ p r o c u r c m e u t  o r  p r o d u c t i o n  o n  s t " . . ' :~da rd  ~ n d - ~  ~ o ~ . , : ~ " ~  """ "' ~ t o  r e -  
s e a r c h  :~nd d e v e l o p m e n t °  S h o u l d  i ' t  b c  f r i ~ ) n d s h i p ,  c o u r t s h i p ,  ~ r  mar r i ' , . ( . - . o?  

DR. BUSH: I loft out purposely ovsry-:shin.~ concerned with procuro- 
:~ent, That is, I tried to tc.ko " • ~-~e thin~ rigkt tkrou£h the rcsosrch 
a~'~d dcv.~lopmcnt, s-',,a:~ ...... to .'-'n~inc,:;ring for production. I cons.~.dc.-od" ,n':,~h' ,- 
a p ,. t of procur,m1¢nt. ±no question of stand<rdizatiou must be thought 
of' as development proceeds or 3,ou ~.',i].l find all jour conditio~Ns frozen 
whom you g~t tc procurement. 

I do not knov- '~-r~w to c~ns~er ~]~"~ ..... qu,cstion c.~t the m<x~cnt.' ~'~,.~. "nave 
considered it -" ~ qul .... a bite %]~.at is needed, of c.curs~;, is thls: If 
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items arc under development and arc likely to result in acccpt!:nco for 
prcburcmcnt, then early in ~ahc ga~i~c there should be such ¢.n i.u+~crro- 
lation. But ,standardizaticn Will net be i÷:]pcdcd by reason of these 
things necessarily havin[; gcuo on divcrsc paths. I t~dnk porhap's ~',~o 
can do se~..ctb~in~ on-that during this ccminz year. W~.~ did not ,~7 -~ far 
on it this p~.st one. 

GEI'~£AL I~.cLINLEY: Dr. Bush, I want to tha~k ycu w~ry ~.uch for 
• giving so g, cnerou'sly 9f 'your tir'o in this stlrlulating talk. 
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