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GENERAL 1cKINLEY:
with suech cffzect that hoe
Inoevr thot

wWae

his backpground, of ecurse, from the blomraphl
vill.roview some of his rere importin

reuads 1

In 1940 hoe was nade the Choirmnn of the
Commaittee, ond in 1941 Dircetor of the
appceinted CGhairmon of the
and Dovelopment Sovard of the LLtiorul Hilitory Sstablishment,
Carye
His subjeet today is "Or*.hlyutl m for kescarch and Dovelo
I an thhWy
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Dovolcpnent, In Cctobor 1947 he
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 DR. BUSH It used b bo sal
ghadew of ons ian. I suppese in
it nuy still bo true in
| WO camnot-usually think
nor con wérhopo to huve a cloor
turcs which wo sot up unless
the “ideas vhich thoy embody,
tion for Reoscurch zad Jevelopmont,
if we arce tc get angwhere, Orpon
whichk it is put topether, rogrrlless
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a chart on a picec of
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In this ora cf cancndzation of
best way of poimting up the problom
scarch and dovolrwuwnt prosrom is t
ticns should we nct esivluct reoscorch

Gentloron, Dr,.
s Iopt cvertime answering guestionse -0
today ho has an uven more import:nt message for

d that an institution is -
curlicr dnys thut

simple cffairs,
of irstituticns in
understunding
ve come at them from the
Thus my subjcet tuls morning,
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quit. sich simpls torms,
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acgionce and selontists porboaps the
of preoperly alminigtoring tho ro-
cgle the questicn, "In what dirce-
and Litorature
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dovelopmant? "

abounds with sta;ng ¢ brilliant inventicns cccourring throuch happon-
stancc, of grost industrics being Npuﬂuvi upen the randon curicsity of
an cecentric individunl, and of rosearch vhich foilad in its oripinal

purpesc boorirg hipe dividends aleny the lines of the wost un“x%octod

byeprcduet, U weuld be a bold man indeod whe teok it upen hinsol?

Gay that somo
£ the nattor,
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projoct vwuld ned be worth dolng,
" Our funis are linited;

Yot horo is the crux

80 .are our Jaeilitics and our
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roservoir of tulernt, There is not o single suceossful laborotory di-
rcobor, nor i fa ¢t a single succossful scicnbist, who Las net shaped
ais earver in terms of to mptlrw avonucs clong which he elected not o
travel,

Yo hove rosched for the wilitary roods of this Hatiern o passorn

of orgunization for roscarch and developmint which'gives promise of |

l"QCth’ fuuculnnlvg, PTOVldbd cooean 866 clearly whet it T supposod
“to do, and how it is supposed to do it, Thu cxporiaonces of thé speola-
1ized means usod during thoe war vﬁm 5 has becn holpful “in the 'dovelop-
mont of cur prescnt structurc, - ;14r;y, v have boon oble to drow on
the rioch oxpericnce of the Uni%vu States in university ond industeizl
rosoareh., Wo have within the Services mors logicusl structure than bofore
the wor, with cone countralized co~ordination of prngnums; soiontific

advisery commit quM; analytienl grouns in OBG and Bond, and rothor ome
bryorie weans Dor tylﬂ sopother usors and.suppliors, dovelopers and
strotegic plenners, Bvon bofors passage of the Hationsl waurlty Sob ol
1947, wo had, thanks to the acvlon el ths Seeretarics of War amd Jovy

i 1948 413 a valuable yoar's o ocriﬂxuo in inbegraving the pro-
groms of rosearch and dtvulopmvn‘ Tor the enbire ullltury oftort under
the Joind Ro oarch and Dovoelopnout Board, The leossons learned from
thir histery have beon 4ncorporated in tho presend pattorn of the
Rosotrch and Develdoment Boord of tho Hobional Eilitory Estublishuont,
The direetive for this body, o vnich will probsbly issac shertly, i1l
cl“borug. Jom hew it is Lh earry cub its dutiss under the het, dofino

[e)
T

O

makdng, ad prvvidc for close rulations to
in order thot 4o lu{ﬂﬂq+ pluvwﬁng avd
that intorrelotionsiiio- without

tTHLC@l planning may proccod with

which oithor would comsist of planni=g in o vacuwame A1 of tho charts
and decurments will e aveilsble o yew, =nd I ode motrnocd 3 C
2

then here, Rathor, let us concorn ourselves with the lu
ho offair, J“M'1lzktﬂov is of hupord.nuu primurily os
osophiv and o basis for actioli Lot us: cxgmine what
tho case of the rescarch and development progrems of the
toery Dotablichment, '

The wndertaling which is formalized in the crontion of o g
teblishment is o now thing to this ccuntry, n mow thing 1o the world
% sofar’ as our British contgmpokarics tock the leoad in neking
cortain o noarabls provisions, &g it cvelwes, as wo aow conduct ocur
prograns and glannlng on a truly oveor-all mationzl bzsis, os in ofher
words wo beocome modern in our milipary thinking, it i ingwrbent upon
us to be sure thot thoe cors future. military strongth, mamely the
£ 4 thd fature, is oo truly sound busis.

G
£

devoloprment of the. weapons

Thet is s oaound bosis?




it

Lot we first consider n proup of goneral privciples applying to
the conduct of research and develcopment for any purposo, e ney ro=
gard these as_essontial clémsnts ¢f any scund prograr, 1 propeso thon
to discuass Drlnclblus poculiar to milit.ry rescarch and developont,
which make the problem uniquo in meny respecbts, and fiInally to attempt
to.drow scre specific conclusinns, : )

analysis will discleso & clear pattern of evolutien from the
eriginal basic rosvarch te the tralzning in use off o particular om=
badimont or pradubt vhich is zencrally the final step, It 15 ime
portant Lo have that pattern Tiraly in miad, for in it are invelved tho
goencral pr1n01plos or cssential cloments with which wo are concornad,
It folls intc oight stolfos,

‘.‘ N : - < . . !
First, ot the base of tho pyranid, or the boginning of the stery,

st be o cxponding body of seloneo in peneral, o storohousc of fundo-

N

nental ideas constantly bolng replenished through basle rescarch, for
vhich thurs must be an ample supyly of vicllmtroined nen with proper
facilitics and above all with thu eroaotive infenmity and initiutivo
wadeh are the hallmarxs of the ablo fundamentol irnvestigater

Segond=~and this is all toc casgily token fﬁr 2 "ﬂtod rethar than
snecifically rﬂcoganud ag it should be-~there must be = cunstant alert-
ncss to discern in the growing budy of basic knuwledge those points
whence praetical applications may growe This is not o matber to be
left %o chancos it is a matber thot should bo consteantly undor exami-
Mtions It is decidedly under exeminaticn in industry, and it should
ba in‘mllltury circlos, * '

Third, the ideas thus discorned must be tpst;d.in rdur te dotor-
miho whothor thoy have merite-thic is ths stage ~f nrimary apnlicd ro-
seﬁfch. #oll dene, it results in the eliminati-on of seome poasibilitics,
tho recognition of others as ~fforing rnajor premi s, the cenborirg of
Jor ef*uru cn them, and consequer 11m, grecter irsurance of cooutiy
and cff uculvoncqs in tno subsuqu< nt stuges of the total progrum,

Fourth, we ocoms tq an operction which llk the sscond may boo
readily be simply assuned instond of actively perceived. Jdust ns ot

~tho sccond stage thore rmust be alertness to the spplicubility of idess,

s¢ 2% the fourth, there must be reasoned and deliborate axamination
of the possible outecme--in. torms of
mont of ideas which hove stond the dost of the primary,, or exploratery,
applied research, It is sbsurd to try to prbuICu in advance tha fMll
ocutesme of truly fun*xmwntﬁl resourchy It is equally feclhardy to -
criit the attempt in the case when applied research is to lood to fur-

T ther steps. 4t ic das TCT uslg sy, i thoe enthusinsm of the effort
. or under the prassurs cf nen=resonrch considaraticn, whether industrinl

compatition, cconcric neeessity, or politicsl agitation, to minimize,

tochrnieal performnnco--cf develope
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“hoviever, to bogin manufacture o

oy oven to omit ontirely, this rooscned zad deliborate advoncoe npe
praisal that belongs at the fourth stagos If it is minim i od or omititod,
trouble is very likely to result ot the noxt stop. .
The fifth stop, in 2 sound "rd rvl]-“rd:rod progran, is the sot-
ting up of pregrams of divelepnout for the purpess ~f produsing rroto-
types I want tc emphasize hore au'*n the socrnd ond ©rurth stopse 3By
cne I thom, e increase the nuboer of possibilitiss U be explored; by
the othor, we cut dovm thoe number of actual physieal rgsults of that
gxploration, That is, we do net build o p ovory idoa, but
we do comsidser all the ideas cwnilable boelfere solocting Thosge B be
carried through. The point of this, and the ressou vy I ssress it sc
often, will oonpecr tho mpﬂcn* ore leaks at eost shoots, o 2in dovm
an iden often tokes ¢nly peneil ond puper, To build ﬁro+~Fynss Ty
ke millitns.  Obvicusly, thop, vae oratotype should embody only
ideas suleocted with the greatest of enre from the lurgest prssiola stock,.
and 1;m‘d1 1tely this “1fth stoze ns csbublished u developmont DI O Sran
ITrem which o pratotype results, S.INTC LnSuUcS a further antlytical an
uvu1u3u1V* operaticn--tic sixth stojc--thut of tosting the prototypos
and re-cxamining thom in tho 11 1t T the tust results

Hy

b}
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4 martboer of imprrvud devicos based on the prototyps but incor-
le by the sixtha-
and the sove

porating the .chinges ond adaptatizus irdiestad 2s Jdosia
stagce tost results conm now o inbo oxporinentsl oroductis
crth step in the process is now tolicn,  The nout, i
wot rondy oo ooorm
irte finel usce On the eoatrary, if the propron i
and preperly conducted, this stage arnin is o proces

cv;lu't1 M, 3 vpesaible thronh cub-cnd-out ficld
ntal doviees, for the firal droning out of diffieu
t“_ has boon dene oan we bruly say “hat the ressure

projram nas boon fully carried through and the print of :rgi“\cr*&‘
for production, with' Subq“un:u moznfacture for cormercinl purposcs-—-
cr for procurement, If we are Ualking 1 militery torrs--hns boen
cached, 4and it sheuld be emphasizoed that aftor the netunl prosran of
rescarch and dovelopment, strictly defined, has rozchod culminstion
In thoe propram of ongineoring and W“'*uctl"n, thy roecsrch atbitudo of
mind will be ezllzd on ogain, beth in the training in use vwhich must
Tfollow manufacture or yx‘cu‘u“uﬂu and ixn tho conbimaing esanionticn of
poerformance with o ricw to continued improvenent in sceeptod devicos
or systcms,

‘e have, thoen, an osip lt—utmbo wroeoss procoding the actual pro-
ductisn £ dovieo or qveto If arny 1izk in Hhis procoss is ndssinag,
the »rosram of resenrch and dbv~*kPLL“b s tors. L. ceoneral, the costs

risc stoadily as onch stage of the proecoss is'passed, This fast uader-
lincs the importunce of the reeurroncs, 2t practicetlly avery sceon
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stepe, of the proc@duro of analysis and evaluation bofere o doeision to
press. further, In iasdustry, undor tho corpulsion of c.ornpe u1'ic7n, ot

the need for timely rosults, ﬁhyro is sumutimes o strong tempbaticn to
seant Shese Qnﬂ]*uic”l stopus, scuotimes cven b omlt thon, blt a1 i
da triasl rescarch and d.ulﬁrpA nrosran condueted In this frshicn can

D’J

Zeily grease the ways be bankrupey, and the cporating stotsnont and
he bolance sheet arc strong deterrents altor one sad ezperisnco,

-:'}-O

How 1ot us ecnsider peneral pringiples thot ore of concral inport,
The upper linit con'tho umcunt ol basie ruscarch is xutﬂm" tically
¢t by the rumbor of skilled rescarchers cveilable and the facilitics

“ihich thoy have o work withe In times of pence it is rcasznable 4o
push tho progrom vory elose td its moximum rate, 3usic rescurch is our

] 1

sourco of ideas, cur sunply of pobo Atiﬂl applicutions, whon e ro

1:n <r nav: need of new idams will be scon gneuin to e.ll 2 helt on

(.
Lasic rcs““rcn--nrt before,  Mor sh- ul& the ronge =f bhsie rescarch be
lirited in the fancicd intoroct < an inmudicte ~nd seeclific ;;1ica-
Lility, There is o sond oxanplo of thls in reesrfndilite ry history-
An the lon: rosearch that 300mrd to kawe little practieal hearing bat
that led f:nally te tho atoemlic bowb e There nay indsed be parcllel
cages in tho futurce Hub tho quustlon of supps vt for bosic rocoarch is

oy

intimately tivd wp with the quection of muhpower, Thore is ne way of

vastingmoney wmorg rogidly tﬂdl bu place ros;'rch‘in nedibere handsg

" sue thoir owm irterests in their oun way, when supnort of the
4l denonds ‘loay cn his ability ns catirated by Lis i
U

“be oxpected b flow +"su1pcrt Lhodir werk

-

Basic rce sarch flourishos onlvy whcn,frgu,'whon ol aryg oable, To pur-

5 s scic
Given able men, siven conditiong o ; ackinn for thon to we
tho rosults will bo 2 safe bot,  Lumoy to suppert as full o p
the number of availoble men of gro:t resonrch ability will =l

o8

should
g, wnd this oﬂkd] oIt go-initely

ngsurod, vheth:r the supncrt is ‘erﬂtG oY covermmeubnl, militory or

nomnilitary, for there is no sounder national investmont fronm cvery

angleoe  But thet money must not invelve exbornal controls brosking

dowil the cvssentinl condition of frecdome I stresz this in ordor to

point cut thot there is no reason vy basie researeh sheuld net boe

supeorted by military funds, as indced it is being very offactively

supported at this moment, clthouzd in my eninion uhc ultinste future

Ceomtrel of the major part of federal csupport of Lasic rosodreh should

.

reside olsewhero, I olso emphasizo thof tho mtll ary noed to guard
against disterting their prosent attitude ard procodurc; they shaould
ri; orously continue the salutory dttitude tomrd support and freodo:
which. 1s characteristic of +tho progent situaticn,

a
.-

basic regenrch mist be rerardcd as & broad cirmmacn foundstion for

alncst overy C”hc”quLle type «f new proctical applicaticn, and o

it rullglgusly proteet its indepondence from the pressuro of proactie
ezl domards snd insurc its frecdem of cenduet by the min vhose livos
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are dovoted to ite For this is the area of groatest unprodictability

and mest swoepimp long-rangs possibilities, Fortunatoly, it is alsa by
far the cheapost part of the programe  Military funds deveted to basic

riscerch at proscnt are less than ten peregnt of the total roscarch

nd dovclnpm nt budget, and ono must lock far to find'a SClJ“uISt To-

an

day who is not busily Occu“lvd and Bll-oqulnp with faciliti

To approise proposcd funcamcntal rescarch in advance, & nurber of

uéstlfhs may be asked, 4 primory cne is: Vhat do you expoct o know,
if succesaful, that is not new knovm, nnd is it worth know1n5? This is

favcrlto question for rescarch dircoturs, and there is value in agking

i docs not expeet expliecit onswors ond rocognizes the inhcren
tong iollltv tha t scmetinmes must charccterize o search for the unknovm,
The pl&yln& ¢f hunchzs has its ploce, But an eoverriding questicn-is:
Is a scientist ¢f earncd roputation fer success willing to sarble his
time on it? If the answer is yos, it is a bot, This single questicn
would de, . cxeept that thore rust for evory youngster be o first ro-
search on his ovm. In the easc the questicn: Has ho fire in his oye?

is s ‘{)CC‘CL Go‘ D.n

Primory applied rossarch, to seck cut pew duta and exomine the
ibilities and limitaticns of nowly understood phentmona undsr eon-
itions of actual ermbediment, is, like basic research, relatively in-
cxpensives The guosticns tc ask hore are: 1‘hv do it now, why do it at
all, why do it this wey? Much of such rescoreh will be dens by industry
for its ~wn purposes, ond the military nceds can be token cars of by
inta ;3 contacts ond alertncsse Semo will not be done adeguetely
cxcopt by suvernment, san example is in apilicd wic crodynarices, whore
Peeilities ere expensive, unduly so oven for universities or industry,

e ther come to thoe st*'c of devoleping pratotypes, Hero s-me
bin quo stirﬂs arisce what iz o probotype? A prototype may be a medel
ol o suppesedly advonced snd valuable dovies ready for snrincering for
wrzuuctl Al qu usce It may alsc be merely a necossary intormodiste
svop toward auch an end, Thesc distinctions ure coften confused, and
vhen they arc tho result of the offart is nelth\r hay HOY Sraocse

For “the 14terﬁ041 e prototvvo tho questimn is‘Sinsly‘ is it
worth the effort? Vill the kncloed: o gainod by tostins it warrant its
Cost? Is 1t an!usscntlul stbp in the: Fhﬁiu"“ffﬁwt cor could it be
siitted? More specificealliy: Is i% o sufficiont uxtrapelaticon om existe
ing kmewledpe and practice Lo Lo'a reascna blj hazardeuds undertaking,
neither se safe as to be podestrian nor sc estrome as to be likely te
throw the main effort off the rails? These questicns are seldom asked

and enswered, If they were, there weuld be fower prototyncss

The cther type. of protobtype wmeans that wo stop there and froeze,
Produetion, with its vory large exponse, will onsuc if the effort is
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successful, For a probotype to be undertaken with this objective thoere
sust be an imperative re-gon for froozinge  In inlustry, the fressure
of ehmpotition or the opening wp of a new markot may provide tho roasens
Fpom the military weint of viow, such 2 reasen ccours if thers is a
substantinl probability of need sorn after the time the new ihvioﬁ will
orerie fron proourumbnt in nedorate quuntitics, Another reusun nay be
that currensly uo@u deviges in tho elnss are sulficicntly o SleuCGnt
so that Training“suffers, The essence of the matter herxe is timing,
”%“rc is ne sunse in developins o doviee for dmmediate use, if there is
to ne irmodiate use h17 progress veward an ultimate result often
kas EC'EG tokon in steps, therc is ne berncfit in conmeentroting oncrsy
thinns that are foredecmed to ohsouloscencu, hils we mast bo surce of
ahead of the encny ot the cuthreak of a sar, it is ruadily pos-
s1blo tc be too far ahead in some arcas in time ~f poace, with tac re-
sult of doins some of thoe cnemyrls work for him and preomaturely oxe
huustlu, the possibilitias of 0o specific advance,

It i3 in the fiold of hi=hly wra“ramﬂatlc rosearch snt of dovolope
ment that the nest difficult d001u*oao must be made, Hach of cur ablest
andl rest essertiel talsut is reguired for dovelemments shae 4 arcund
definite so-called "roquirementse’ It is = c¢-stly and time-consuning
roticr to transfer such talont from one line f enloaver to anchiiors

opy
Pig cking: the chrosing ameng the lines of ondeaver is therefore whoroe the
ki host art of technienl administroticn comes inmto ploye Examnlos can
bo® ci iteds The British doecided oz rly in ‘orld tar I €0 &ovoto ncno of
their. effert o suided missilcs. This wms 2 carcfull; nc\sureﬁ Cn?lCG
o~ L > *
bosed upen thedir estimates of the dividends that.oni hat be earned through
faided nissiles as comparad o i“fT”V’d corwentional nireraft, The

tiisdom of this deeisicn is an intoresting subjeet for further anclysis,
which mirht pdint up a number Vf 1_om$10a1 questicrs vhich wo oursolves.
facee Are all the voricus types of prototypes of puided missilos now
undor devalopment for uh:.u country wierth thoe of fort? Do we cxpoect all
of then %o rogroson noCcessary stops tovard pomulnely useful odditicns
to cur military strongth? The art with which the ax of catcellaticn is
wiclde:l will d» much to shape our future security. '
There is opportunity cncugh for a whols lecture in
overy one of the prineiples of rescarch ond dovelopment
been discuSSIHb. ,I wish thoro were time for all oFf them
let me romork on but cne merc in cenercl bofcre Urocoodln" to discussion
of arimarily military progromse I sheuld like to underline +o you the
importanco in all rescarch and development »f provisions whereby sound
ideas arising at a2ay level din the orgnnizaticn will roceive the attention
tqoy merit, wlll be sympatheticnlly cvaluateds 4After all, the primary
business of resecarch is to uncover idecs and the primary busincss of
developnent is to muke use of theme If frllows logically encuzh that
4 preogrom 85 8ot up that ideas run the risk of being perfuncte rlly
exaniined, or of being weakensd, stultified, and fl‘&’ly cxtirpuished

7
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beoouse of au inordinately len: distance between the point of orijin
erd the neint. of authority, is deomed te feila I d¢ not wont to be
nisunderstesd as arpuing that we should lot the onthusissm of adrecotes
o on A raspage ot every turn, Unrestraincd enthusiasm esn wasto money,
persomcl, and facilitios, and produce nothing but confusion, In fact,
it has often dene just that, '

On the other hand, suppresscdl cnthusiasm ¢ro ontos sta;natisn Thore
must of course be evaluatison and v 13 rient, but thot evaluation must be
sympathetic, informed, cumpcetent, realistic, onl it must be %ocvsclblo
to the new idea, ro_arlloss of its scurce, dny system in which tho ilea

£ the man in the labsroatory cr ab the contrils must thr ush o lozen
*cholons before ﬁnythin" ean happon, oxch cchelon less luformed and

ore conservative when it comos do technical irnovations than the pro-
ccglng,‘wlll porpotuate the chsclete, produce disceuragomant and stulti-

PMoeation, wroeek morale, and invite disoster,

Loaving tho brnad'subjcct o tho

sowd rescarch &

zonersa
lovelooment prorans ro

23sary Lo
Tut us now

21l prineiplas nec
rdlosgs of ficld,

oon
gonsidor a mumbe vf specific conditicons pertaining to resuarch and
development for military purposcse s Iin the nain, thosc are oxtromo

forns, of conditinng indinately affcetin::
they cousc psculiar nroblons,

Primary amon; them is the matber of

any wrorsren, 21d s extromes

scourity. AHbout this I

mizht sive a full lecturce ‘i roeconizo in the sbstrazet the necussity
and rb%won51k111 ty of proscrving in ssvereey infornmtion essentisl tc
the defonse of the country. o at loast ~ive oxpressicn to the prine~
ciple that we do militery resedrel for cur ovm benefit, snd ot for the

| milo

Yo recc miszo

The neod of un in-

u\nufwt af ‘tontinlrcﬁ*my;v of .
formed public cbncbrnir{‘nattcrs on vhich it needs to bo informed, wo ’
also recornize the principle thot we 2o not conduct m111tmry rescoarch
for the \uhlic entortoirment, or Lo vrovide nowspoper-copy. Cur arine
ciples and owr proctice in this country ore uhfcrtunnt 1y new now in
lincs Jut 1 de not have timse te claberate on this matter hors, ncithor
can I cxmmine in debail the prineciple thet sceurity is o Guoeod ol

swords 1t ot tirnes had 'done dmmage to cur progeess in’ the free flow

of idecas--the frec intercher.o of Fnﬂwlcubc,amnzi thoge whe slicul !l knewes
5o highly importont ism basic staese The oreblom of declassification
honee is of the first urgency; fow poopls carry .a hsavier rospousibility
than do those whoy charpeld with She tosk of ubPlﬁoSLfloﬁtldd, mist

scck to strike the safe balanse botreen whet can propsrly Le made knowm
ant vhot must be rethingd, To ref n this conrcetion to the scourity

rey Comtlssion

proeblonm as the atonia Ener

csnfroptu it is safficiont,

It is a scund principle thot elonrl y'uﬁcurﬂgﬁl deeisions should
bo made by technicesl mon, and cloorly milissry Jdeelsions by wilisary
mone  The trouble is that nowadoys we have fower and fower of such

8
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cloorly defined dscisitng to mekes Few probloms ars se neatly sooro-
sated as, for excmples was the ctondie bombe Hore militnry men had
1ittlec trouble in spproising and cortifying tho potedticzl military
worth of tho proposed dgvelopnoit, ond the decisiun whether to push it
ningsed primarily upon ¥bs sciontific, cngineoring, and infustricl feosi-

bility. In most cases, seiontific cud technieal sclubions ond military

eovraigals arce not 8¢ neatly llstinuished, will both be subjoet te
controversy, ond czch will influcnce the other, Close intorrslaoticn~
shim, with apocific dutits and responsibilitics cleerly defined, is
evidently nveded batweon-dovelopors aud stratogjie planners, '

The sheer marnitude of the offdrt required in'military rescnreh
and dovelopmont dwarfs any projrom that esuld be undertaken by cven
the larrest industrial, academic, or cther unit, 311 the. problens of
sersommel and facilities arc honce intensified to the maginum, ™
hznce ennmot wlon in isolation, bud enly in the lisht of the over-all
f2elilitics and manpewer of She country, :

The work of military roscearch and developrent dis lone in fMalfille-
nent of a public trust, A lministrotion of nilitary roscareh snd do-
veloprient is net uonde any singflor by its public charancter, with all that
thot implics of the proper demanl for public knewloedpe and control, as
arcinst the egually proper Jomend for sceurity, Adwinistrotion of mili-
tory roscarch is also Jdifficuld bocouse finmancial contrel becoues crer-
tod in strance ond roundsbeut ways.  In sn inlustry thore is usually
onc yen who is earefally followins the flow of -lellars threusheut, ond
slort to stop lecks or wasta ce thore is not, that conpony -is o
cood one toosell.osharte  In. Coverignt, hy its vory nuture, tho correo-
sponding fManéticn is diffuscd, Tho rrossure of budgots cften acts
erratically, Rotention of an item in 2 doercasing buljet smetinss de=
ponds upow doeisiins by those who dro far from the foctss It is o
wender that we do os well as we Jo, But that is no reason wo shiuld
nod Ifprove in the direction of romderin: budret centrel more lojiccl

and imbollicent,

Introluction inte military usc prosents problems soing bey-nd
thoso which industry foces, To introduee 2 holf-brked proluct induse~
trially may meon passing o dividend, In military affairs it mey losc a
Lottlos - ' '

1

‘ The breadthond uncertainty of tho planning problom of military
rosoenrch and develspnent prosont oxtreme lifficeunltics. Granted tact
fhe anslysis of markets, sales problons, snd esmpetiticn in inlustry
and comieree is hardly froe from uncortainty. Yot such mattors seenm
trifling when tuoy arc compared to the stratogic, toactiesl, zad aporas-
ticnel quosticng which mund te faced in militory planning,. -
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Industry, when it launches & now models hon ot
the last year's model, The militory have the oxper
er, and that is sonn too far in the past. Beor the
is hardly a radical Jeparburce The caténmevile indust.
chango %o ceme graluclly, to be under cuﬁtrol so thatiVe thig
notod before they cost heavily, with 1ittle foor that a
strike cut far ahead, The militury, on '1f'rth r hand, .
germotitors vho will make the rolicul advinec and toko o« rGvsay
occur at len; intervals, and the testing of mancuvers is 5110,
stitute,

D=

Tiis leads to ansther prineivnle, Zllitnry resoearch and
ment will always be pedestrian in nature if ths organiz? ioﬂ‘f :
is such as t> frovm on toking o chincce If servige rocorils 17i%ed
ccsses and failures, and failurcs are always black nnrks; fop
looking wirile rescarch will ust cocur, for failures olways hor,
should be expected in any research progjron which is alivo. Ir . e
penalized, then in pencral men will ploy s:P , develaopment willi b
duced to the suro thine, the net rosult will :o a get of claberotoel,
verfeeted weapons thnt are cut of date, If cur wilitary loodors arc
men of such vision that they enn provide sn atiwesphore in which thos
Whﬁ control mllltary rgscurch ot the oporatiag lovel know that thelir

ranconcnt cepends on true cceomplishment, andl not norely ~n the oveid-
mee of nd ustv: then wo oon indeed ~o places. Othorwisce we will oiu-
1ato the dodo Y lru~+hat,fli@é backward, for it is not interosted in
where 1t is ;cin;, norely in wh ro it has bben.

'-Ono'ﬁViJug, principlo flows cle: rly frem the experisnce of tho

)

Lo'st imar Plannrng tc1ag--str bosle planndng or dcvclcpﬁcntnl rliane
nin, --rnmt be S0TUANG UTUTen 11 sntional basise The interrclotior

of the armes and sorvices <denandis it Combinol operstions will be tho
rule rother than the o¥eepticrn in the fubure, ondl nust e based m
carsful alvanco ]ﬂLHlP"\D stratery, tuctics, nnd'mwtﬂriﬂl "mhi“ re-
quires thot ﬁhcrc be cﬁircs cf officars, ”1th strons
e $heir sarly cssceintions it is truc, bub 19«01
oo these in int ullbctuﬂl afforts, ~nl horee ahle to o
Vrithout distordicon due be persconal exporicnce attnch:.: e
icle - The oxtont to which we accomplish this, as of : 3n1lu-
tions arrivael at by tral{.: bobwoon gomtetitors, will Do o mcﬂsurc et
~ur tlitory naturity, Thero is 20 necl of sacrificins the valushble
exprit Jdo orrps, pride in the uriform, or naturd human loysltics 1n
thm proecsse But there is extrome nocld for risin above the aartisan
“approceh if we are to produce il naticeal wilitory strongth,

Ong further print: In inlustry, the roseurch leheratory cnd the
i £ oo

cs dencrtiwnt, whish of course roanSOhts “he wser, are traliticnally
o cppreile sides In philesophleal wran: b Ybut the gap botvoen them

3
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stry is snosll cﬁmpﬂrod %o thet which miy be expected te oxist
militery sphere botween Jovelopers 2nd users, &t ona oxtrom
sranizotional. vractlcb e will have lewvelcooirn; apencics thot pro-
:¢ what thoy wmll, and »nass it on willy-nilly for usce 4% the cther
ctrome we have service tpoomeies b the boek unl eall of the usors
ithcut inepiration or initiative, Hoithor nukcs sunsce In industry
the vico=prosident in charge of proedueticn, and the vice- prosidont in
charre of sales, report te o 1ros"lent =1 oxeoutive v1cu-vr93110ﬁto Ir
he understands beobh phascs, anl skilliully brings harpony an 1 under-
Sbﬂnull vy thore 1s o prosporous clspiny. In o militﬂry croanization,
in Simes of peacs, o primary quty of the senercl stuff, or its cquiva-
lent, is similarly o connect dovolonors and USCrs. If the stalf
officer charpged with this Jduty truly unlerstonds hoth devoloprient an
B30, anl can couse hormeniocus and cctive intorrelaticnms, well and oods
Tho jcb has somstimes not boen Jone well 1n our military Lhistorye.
Sopotimes it has net Lesn siffuciumbly srasped for on ottompt te be noado
to do it at all. 'hf rer all, thore are nct many officers whe cnuincly
unlerstand 1 Fuﬂ dovelopment ond usce The jeb is weluy dune today
Lettor thon ovur bbfnre in this c“uﬂtr , but, in my opinies, not yet
woll oncuph, . : :

+

¥Yow in all truth, the lifTicultics which arc swoiwarizod in those
spceinl cénditions I have meationcd arc formilable,  Tho.task of mili-
ary mon hag slwsys beon one off vast. comploxity, and ailitery rescarch
and J“Vul phient eculd not e sxpoctec ta be an excepticn, In peint of

fret, war is unloubtedly one of tho least of fficiosnt of human JCthlthsl
_fho v1ctor uwgually winsg by muddling throurh, Fordtunately for hia it
ig ned nocessary te e geod in order fo win o battle or o wor; 1t

¥

is m,rel" neceessary t¢ be bottor than the cnory, But war is bound to
o confuscd and inefricisnt, Our bask in puace is to substitute fer
the middling the groatost awmcunt of foroesl hi, intsllieent planiinag,
ard officicney possible, In the sphero of or anization for researcn and
dovelopriont, this demends the cleur poreeptium Toth of the busic “hiloe

scphy of rosearch in general and of the adeptaticns oend meiulotliens
which motch it specifically 4o the partieuler requiremends sujrzestold Wy
the speeial conditions we have boon skrveyings

Lot 1w, thoreforc, turn te o swimation of curtein things which

the orpanization we consider should be set to seoonplish,  The clomonts
‘of a complote arosram of resourch and Jevelopmont as senerolly unfer-
stocd arc all presont, at leost in ombrycnic form, in tho military unler-
tokin e The preblem is so to relabe thom thut an inte rsl progran is

hwe rosult, <The chjectivo is clonr cnoughe-this country sheuld ontor
eny future war with superior metericl and cmple rosns for producing and
improving ite

-
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Cortain functlnws which must b carricd cut te achic
Jeetlive cro:

1, The projecticn of weapens systoms intc the Muture to
the cascential \evclﬁpmcnt of compernents for their ro.
, tion and to prediet future bachniesl porformance,

-24- fnalysis of the probablo \urﬁorrJ e in tho field of weoar
systems- thus quJuthv’ basod on seientific onalysia comt

) with juligment rosulting fron £icld expericnce wlth carlica
systomas, .

"3s analysis of the status of cimparsble pronrams in otior coun-
triss, ospeelally potontinl cnemies, by wmeans of cluso re-
lotionshin bobxcbﬁ intelli; cenece and roset rch,

Lo IExamination of the relotion of projected systoms of weaj:ous
to stratesio plamning esbeeiolly in connection with ulmllx,
in order to arrive ot the relative nilitery value of
dicted ond results, Ly woons of close rolationstip bctw“cn
the strote-ic plannors ond the reses tren and developmeont

' plannoru. '

Se Bvalbation of wvailable rescurces in imen, maborials, facili-
"fies, wad Punds, o orrive at plans for the oxtensicr of
L . Theso ir ossentinl porticulars, and «to algtribube in the nost

' ofzoctlvo manner whet is availablo,

r
ri
icu

. Ca ?Towzr'ti;n of master plons of rescorch and developmont, based
on oll &f thuse, civing the tiretable and tochnrical charcce
“teristics of the future weapsus systems, as definite ob jec-
. tives 2¥%s, ecach onc of which can ﬁ ,fully suhsbanticted

at its ﬂ581b£ui priority,

7e Croaticn, in - tho light of the master plan, of complote Acboiled
prograns of rescirch and: dovelopment, every item of which is
roecossary to tho atbaiprment of the adopted stjectives, and
containing oviry itom which is thus necdod, with relcotive
priorities assisnode . :

I need ﬁnly Teeite this- scb of functic ns, which scom te form a
“losical basis for ovor-zll slamnins, in order tc comwince mnary ﬂf FOou
. thot W are vory for as yot-from a cempletely ordercd affair, is our
or: nizaticnzl schemo within the HMilitary Establishment cvolves, it
1 be cssontial that it bs made to provide explicitly for lo-ical
1"nn1nv of rusemrch srosrons on this or somo scunder basise It is well
that, teday, we sard in o state of or o nlzatlcﬂal flux.

-
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I weuld like <o place before you now our presont organizaticn ?n
dotail, and then 4o oxemine carcfully whother every noesssary Junctlon
is provided for, whether seund principles apply, Jjust what clouents in
ths orasnization is expeched to perform cach nocessary sten, and how
thowr are interrelated, I cnm by ns neans do this in the tim g allowallc,

But it sheulsd be dcne. “heon T sf“rt 4 thisg talk I erphasized thot the
enly sound way o croste on orsanisationnl sirueture is to y: ationtion
4o its philosorhy and princinlos Tirss, anl thon to draw it un so Tant
they Beeoms orbodicd in ity  Fortunstely we have somo yoars of sradual
orsonizaticnal evelution during which such o mrocess can ocoiwr, wnd

you gemtlenon will heve an inpordent port inm ite Totlay I con Larely

cot ghartsd on whot I think shoull bz done.

i

To nn, it is & matter of nevor-failing inturest ant of roassur: nco
thart discussicns of phileoscphy covolve almest imporewntibly, Wt very
firmly, into Jiscussicns Of Lo rolaticonships Letwoon mune it hts
boon se in this discussicn, oul -roperly, for the phil :sophy underlying

crgoridzation for resceoarch and luvulh‘MOWu for military purposes st Jdo=
rend ultimatoly for offoetivencss unen en, This dces nob nenn that

sets of wrincinlds, »r ossontial elcmonts, are trivial, or lin scrvico.
Hot a Lit of it, For won vho rczlr"xrwd:’x‘:chiqvo throush C;l T e
tiom, there rust Lo clear u“u;ruthllﬁ‘ anl asreonent about the merCtlfn
which thuir offorts shall takesy there nus e a frome of roforenco both
for JullGlCO and for cneourazenont in nrk Ioyes thore must boe lowam
centers of res,-nu10111ty and °u+H wwity, anl cloar linss ~f
amen; thom; thoere must be provisicsn for the Jofinitive rosclving of
differcnces, for honist men must axpoot to disagrec, ‘o have souo of
these things, and they are reanin Ml 4o the extont that thoy oxprass
o philosophy, Tho organizdtlvn i3 not fixed, not frozon; wo ars still
doveloping it, for it is 2 rolatively new affair, andl the tice hos not
been longe, 1 have cnjoyod this offort te snalyze it, and luck forword
to sooing it ;row‘in the tine before us,

1 s e d v
corpecsron

QUESTION: This gquestion was Lrousht up ot cne of cur senminors ot
which revprosontatives of your board anl the armed Scerviecs bonrl woro
prescent, anl there was net o definite answer to it, If we ahenld ursue
the next war s we 11l the last one, in which the ompha: whE on Joe
stroyin~ matorinls as well as poosle, the noxt war may 1u”vu us with
world vhich will Lo Jifficult, to say the leost, to reccnatructs So

the point was brousht up that perhaps ancthoer £orm of war, sheul 't be
proscouted in which people should Lo destroyed, Lut the raterial hings
left more or less intacte If such decision wero mede wnler ansther

form of wor, then thot would influcree :zur thinkin: and work in ro-
soarch and dovelopmonta hy4quvstmon is, Which sicney in the United
States Govormwnt Jdo you believe should be charzed with the rospinsi-
bility of such study and such doclsloq.
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DR. BUSH: Yes, You mipht just incapacitute people for tho pric-
por lonsth of time, There arc sc memy poarts te that thot I do neb
u"lﬂk it sheuld reside in snyr onme place, I suspect that if we et inte
ancthor vwar with the conditions thet obtoined the lost time, we will
probzbly oo about. winning it in any woy we con, and we will not Be tod

cereful whom we knock over in thie proccess.

But +there i" & possibility olong the line menticned, of course,
if biclorieal warfure deveolops alon; corbain poths, #nd that tekes ne
heck to rubmjhu51zh for- just a moment thoe fact thet I believe the
strongest provision we con reke for suach an eventuality is to have in
this country a broad rense of hifhly effective biologiesl rosearch, ond
in additicn an alort povorament croup of smell size thinking ol tihoc
practical ﬂ??llcuthQ.

Birlesieal worfors might indeod o aleng the line that you have

-

indicetod, But who sheull be thinkin . abeoubt that?  Obwlously from the
standpoint of possihls dcvelnﬁnort of st form of warfare, thc re-
search ond develomert coreanizaticn ie spoelficnlly the Roscvarch and
Davcloprent Board, wicrovcr they aro lucated, Bubt it weuld be u +tor1y

abaurd to Ls thirkin: cbhout thet in a vocuun, Unless the Joiaz Chioefs
of Staff and their nlemning orennizoticn orce thiskins of -its possible
irmlicaticrg, and unlcss £} ig ¢lose cuntact botueen thoese Hwro as

they vlan, they will beth bo plamins in = vaouurl, ‘

But the preblom you mention rocs furtheor thon that, - Le hove to
think cf defense as woll as obtaci, and I boliove thot thc Noticrnal So-
curity Ceouncil is the ‘enly plaec tolay where the cver-all picturce from

tho na+1onal St“ﬁ”’ulﬂ can ug'agyrowchau.

olaborat-

‘ QULS "IOKN:  You mentlconed o mastor plan,
ing on that Jjust a little? ilsc thure is sne sther peint I would like
“to mentivne Do you think it is nccessary % Havn n 1& ;¢ ressarch and
t

o
development orpanization under the Sccers

DR, BUSH: Thc questicn is whethor the RO”Oxrcn un? Develosant

Board sheuld beeoue an operching board, It sheuld nct.  The Rescarch

and Dovelopment Board is a part of the staff of tle Scerctory of Defonsc,
Broadly ocnocived,. its purposc iz -cocrdimvation, anl its work iz stalf
wierke  The conduct of rdsearch and development sheuld be within the
linc orpohizaticns Ang time you 0% a staff in operaticns you get inte
trouble, o8 you woll know, I think we should religicusly kooep the Ro=-
scorch and Dcv010ﬁlovu Bouru fru" over“tlors. ’

Tour othor qucstlon Was ﬁtht'thu Tmstur plan, Yhot is

: a mastor
plan? I thouht 1 had dufined ite It scenms: to,mp that when o snhccific
program comes wup, o curht to Lo “ulO ¢ oburn o tho mastor plan ¢f the
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dopartments of the Goverament te see whothor it fits inte the pleturc.

i

(L(':;_

Lot us be very spocifie, Tho Rescarch and Dovelopmont Bosrd has
Lefors it a plan for AEDC, the Ar Enincering omtl Development Contore
That is = vory bread »lan for sugersenic wind twmicls, and tosting
facilitics, involvins the Burcau of hqunﬁuthb, the air Forcs, ond
tho Hational Adviscry Committen for scrounutics, The AEDC would test
prototypes, Prototypes in turn are part of the plan for heving mili-
tary aircraft available for production at the proper intervals in the
proper types, so far 2s the need con new bo projocted imte the future,
and so far os the tochnical situatien vwill allow, :

Then, if wic arc going to comsidor o »lan for adding foeilitics,
it scems te me we ocusht first to sit down and look at thoe master plane
“hatis it that we are going to develop? “hen is it poing So Le
roady? “hat is it for? Lhat are the objectives? thot is its tive
schedule? Otherwise it scemsz thet you moy have cng clewent that makes
NC SONSCe

Krw, I de neot bolicve th 4 in the Militory Sstablishment at the
~present time that concerst has yot Locen hquT\G;M to anywhwre near the
cxtont it must te developed if our progroms of research and develepment
arc o boar the kind of cleae gcruﬁlny that thoy ro zeing tﬂ'"bt in
the leys when bulgets are Lolns cut down, menoy is tipht, Tani § 1ress
is eritical, I be lluV e tnht tice COTIC S, tn- man whe oo ‘“fﬂrc
an “lﬁrt cormittos and says, "o nmoed this, It will cecst X million
Jollars" will be asked: "Doos it fit inte your master plan as 2 nocese
sary olomerd?"

“hore is the man whe oon teshify to that now?  That question must
Le answorcls OS¢ far as I an porscnelly corcernc’ I de not know how to
ensuer that spoeific questirm in regnrd %o detnils unless.l con liok
at the whoelo show, I think the main job we have befeors us at proscnt
ig te produce such o master plan,

QUYSTTOu. I bslieve the vhele concsnt with respoct o Jralucing
~a nastor plan for resc OT ch is that it will furnish guilznee for the
Reacaren and Developnent Board in ccerdinating with the cthor argneies?

DRe BUSH: Ry concopt is this: .The Censress of the Ynited Statos
has instruated the Rcscurcn anad Dov;’oﬁncnt Bﬁnrf te preduce a unitary
progron of militory rosearch and “va1”u1ent for the country, rhich
te my mind means o mastor plan for the ecuntry and the Jilitary Estob-
Qdishment as well, It will bo ubterly imps SSlhlu tﬁ ac uny such thing
unless it is icne by unifying the master plars o f the throc sorvices.
~Then I think it e n bo Jenc, if you moke it an ovor-all affair,

OUESTIMN: How cnn wo at the deportment lovel proiuc° a plan cther
than based on the past unless e et sewo juilznes from the bl sher lovel

‘
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5 to whot %he wérld will leck like 1ﬂ2n the next emerrency c ”mOs?

¥

P

DR, BUSH: I hope you zot nlenty of uldﬁnc of that sort, I think

tiiat from the technical stundpoint such Luliuh must come from the Ze-
search o2nd Developrment Board and from the stratejic s*‘LM\01 fror the
doini Chiefls of Stofe,

QUESTICN: You stressed the necessity for ovaluztin’; o projset as
it goes threugh all stoses ofs developmont, You also ﬂCithﬂCl the

necessity of having a cadre of offilcers whe eculd risc a Lissle ebove

cthelr criginal ad5001atlon and take a Lipgrer view, Third, reou wanted

to bridge the gop betwoen ldaveloper and user. Do vou consider that the
officers of the combit arms as onvosed to the technienl services should

4

receive scientific and/or engizecring training,
O, BUSH: I belicve thot codre of officers will have to he made
up of men both from the technical sorvices and from the ficld army in
ordsr e heve a baloneed groups  EBut my point of view there is th-ot if
we are to have penuine over-all war nlanning, if wo are to have o var
plan for this country for a particular set of promises, then thst must
be rroluced by very oble men,. deeiledly able men, with £ll tha facts
faré them, who can livost thenselvss of preconcciverd neticns whon
thoy are abeut the p anning table and aprroach the preogram sensibly,

- Now, shsul? they be tacqnlca 1y econcerncd?’ It depends unon whore
they arc going, whot ‘r:1r job is i, 5 ©o be, CFf gourse, for o mon
in the %cchnical services the answer 15 civiouse I wrould soy that in
thz. future the General Staff of"oor, the strotesic plonner, whe is
fic anl teennical wicture, whe sizply
takes it second Haﬁ;,»vno consults thw seizntist and the technical man
cenly 2nd- degs nct understond it, w1ll Rl A fish out of water in “hc war
to comde

\)"\

“

QUESTION: Is there un agoney in beins, -or proposed, to look
a

eng:nocrina 2evelepments in industry anl the irmed Forcos as wol
coordinate thenm to rill the mop. from = naticnal security point of view?
DR, BUSH: The Fationa1 Rosources Beard cortdinly comes She clossst
to that under the Iuties of its . job as set Jown by Conzress. This Loard
has not been 1m11§mente as yet, They ore concerned with noticnal man-
power facilitles, irdustriel noteaticl, ond so on, from ths war plan-

ning suhidvo nt, I prosume that wrhen tL:y'get noving, the t w1ili be ene
of the areas in vhich they will operate, o

You asik 2lso vhether there is any 2rency for over-s 11 coorlinztion

of faderal resaa ru“. Tho Bureau of the Buldret exercises o, foair anount
of coordination, ' Further, Mr, Steclinn recently rocomiendesd an Inter-

de “&rfme“th'CemmitteG to coordincte research; the matter is under core—
iderati o“.
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GUESTICON: You rienticoned the need fer o
tolli songe wpencd an. the rosc ren and development noencye Deds tho
tn’t tne Rescoreéh ani Developront Scuard w1ll have e foral or ine
formal asons of zetting imforantien ot copzign scientific netivitl s?

4
’

DR. BUSH: It meuns that +Fo AOBR has the cloisest cnr naectizn pos-
gille with CI&, formerly CIG. Thoy hove hal, cver sinee CIG was formed
and the Jeint Resenrch wrd Dovelopmont Beapd was formed,  There is 4
vory consilerabls tendency for CI~, whon it hss scienbtirfic or tcchnienl
problems, to lean on the sersonnel of the Board Tor cemsultati-n in the
teehmicul field, The chinnel is corteinly cluar Py the same thian to
haipan in every service ot svery lovel. e oope enn plan o trotl orte
cran of rescarch and de cvel opmont Wy Lonoring whiat is boins Irns AWore
gous——for two reasons:  one, te Do osurs o ¢ ahe~d; thce o~ther, to be
sure not to he too for ahaadle

QUESTION' Is it noeessuary for you to
>stablished channﬁl?

o throuch the SIL? s thot

o

your ©

} R, BUSH: Oh, nn,.- There ors ,Wenty'nf channels, . You realize thet
every commlttoe of the Resdareh nnd Dovelormment Board is mads up o
gurvice g”rsnnnbl snad oorticularly qualificd civilinns in that ficlds
Thoss men gonerally are very cctive in rezvaren ond dovelepmenat plan-
nixs in thelr services. They have 211 tho s nbacts, 4niose crntoets
inelude contacts with intelliscnoe yroupss.

U

Y

SUESTION: You just made & qtﬂtuh b that we hnl e Le surs boohe
sliond but not too far shealds coneetlion w~uli you care toosay

'anvthing sn the or a3
d ¢

an ) &
sizatisn of ascioneg in Russic, its advan
vantages 5S arsd

with curs?

DR, Q“Sd T4 woall hnve to b2 pretty brisf, boecuse I cruld jlve
e oo whola loeture on that suljost with no Aifficulty at alls Huss

is oxcoodinsly alert wn scionccs Trat is not a znow thinz thorc, I weae
in Kussin tw'qty yeors oo and tho intorest in seicncs in Russia at

thet time was roally whiite hate Thoey were putting all the _rossure they
cruld, cvnr than, on Tiniing yrungsoers of ore tise ond giv1n. then o
chance, £ny youngster in the Scviet Union whe has ;raaﬁ gleill,

and ability in the sciecntifiec Ticll 1s suught <wut and cdven 111 tho
sdifciticn he cen pessibly absorbas  They have boon Ining that Loy
timce

e provided for tho samo thins unier tho Seiznee Foundatic
o have Lasn o little el-w on the upbake hore, Our focilitios
such that a youngster vhe happens o have no means but has o oocd head
can meve right through o the top of the ‘aiuentionsl ledder if ha i
able, Thoere is seme op vﬁrtuﬂxty now throaush the ﬂi“itﬁr trai
zrowms such as the me administerc? by the Xavy, but tacse are
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The Russians ore alort, Thoy alst have ool seientists and *Hcy
heve alWnys had thome  Thet is orne side of tho picturo,  Thoy hov

.

slenty of conmviotion that thnrein lies their salvatinm,

m

s thi I, parscnelly, nss Le-
lieve thet in the Jevelepnent of sclencs anl its sﬁnlichticn WE  oan
wroceed under regimentation st oa yuhn re near the spoel? thet we cam withe-
~ut ity The Russien scicntist is resimented, The rel tape of bu-
reaueracy flows 2ll tiroush thoir inatltutlops and henmzers their cfforts,
If o seisntist hme & scund nrasram, but he cannet convince his conmis-
gar of it, or if he is unsucuassfvl in some way,; oub he coss, So 1
don't Laslievs thot, in compotiticn botweon rosimentced scicneo znd its
noliceticon ~nd frose sclumeuw ant industry s we Knew thenm In this erun-
try, we nool have sny fear waloss we lese siz nt of cur roal,

The othor side of the picture i
o U

COQURITION: Ly guisticn councerns scicnac lepislation, specifically
tho Bill for the Jetirnel Feundotion of Scisnce and alsc the Teehriecn
Information ”11 Services ict, Jnvnlv1u; the bonartwert of Conmerco,
ould you oconment briafly cn bho i: Yicatinns ~f these Bills an! the

pOggljllltf uf nassoce in the fuature? .

DR. 3U8H: I +think th: {aaiation 1411 will come un after Jumiiry,
I rother expcet 1t will Y ma3sod thig tine.,  The rertscn thot it Ca%s
iate a taniotin the l2st snsslon 5 mors’ casual than anythin: wlse,
It wos quite unnccossary, in ry odinion, The ernforories orme
cout 2 coupls of anon tuixly should have Leen in there,
Trat they throw them ~ut at the 1ozt minate I renrd as a speeific of-
frent to the Prosident, nnl ho o wrohily room
e votoed the 2111, But I do.onct think thot
are very far aosard boday, and L bolisve thnt tho 1
curcted inte law Lofors vwe are throw h with the next‘sessiwn.
. : - : i

,_
-

i
o]

“ I

MBS

<s0d that Fulbri -t Bill, arnl I opuossd it rather viorrously,
biioueht it invelved o o cling. The ebhjoe-
tlvcrw:s te ail small busincss in this o uLur" Ly osimo sort £ oatornal
schome by which the Departmmt Gf Corusares wo ul e a 1ot of Shires o
ite : '

'I

FHow, T sot my industrial oxyoricnee in small sompeniss, Sone of
thom are still alive, Some ~f Lifom paicd lividends., S5 I kasw somo-
thing: about small industry snd i3 vicissitulos in this counirys. has
it noeds is oot patornsd m"“llL. L s croup in the Denortment of

Commeresnes Su far os foeilities for information are ConC2rna i, Wo 45
ot noed o new bill fTor thete  The Deprirtasnt of Cormeres can orevile
it if it has the nmoney, Vihat swell inlustry in this country necds is
2 chrned. Thot is 211, It will ~o chopd fast encush i it has o reason-

o B .

ahle chioneo of survivin
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. QUESTION: You pointed out the disadvantages of decentralized
control of appropriated fundse Is any organization or group giving
any study to preparing a recommsndation with respsct to more effective
budget centrol of eppropriatad money?

DR, BUSH: I do not dmow of anr system that, over-all, wculd be
better than the fimancial budpetary control system th:t we have in this
country, I certainly would not acvocate that we go back to some of
the old days before the Burezu of the 3udget was formed undsr ilr, Dawes,
My criticism is on the details, rather than on an over-all hasis. But
I believe in snuch details we have quite o way to zo in the marmer in
which we handle our resscarch and development budget,

Ye have made a step in the direction you suggest, and L sse unother
step in that direction coming, The diresctive to the Rescorch and Do
velopmant Board has not yot boen issucd; and, until the Seerctory pives

-his approval, I do not think I owht to doseribs to you how tho dirscce
tive will reads But it seoms to me thit in onc way or nothor thero
should be o consideratien of the roseareh cnd development budzet ss
a whole, as & unit, in horizontol cross scetion, befor: the Bur :cu of
the Dudget ceonsiders it., It is an error for that to be dene in the
Burceu of the Budgot, That analysis should b done bofore they got
it. '

: GLTERAL LieKINLEY: Do I undorstond you, in tast rogard, to scy
that, il you should hive wn dntegrated progrom, you woemld agroc to £i-
3 J-

naneing it in the wverious appropriztions vhere 3t would be carricd out?

s
)
-

o
o
bt
e
I~

- Tose Th.t goos risht along with my ovrovious statument--
that tho Researeh and Dovelopmont “oard should mot operate. The propa-
ration of ths budgot, the support of the budgst, -nd advocuey, should
rosido zltoguthor in the serviecs, Thoy have the responsibility for
doing the jobe. Jut bocnuse opsrotions arc going woll at the nomaent,
there is no rouson why you should not huve staff work going on, bringe
ing these things together thot ousht to be brourht together for cone
sideration ss 2 unit as ths plans sre made,

-

JESTION: Going back to bhils mastor plen, do you proposs thot
the nation2l poliey weuld be sot up in bhe Air Fores from roscareh to
uscr, for cxsmplo,- from cleetronic rosezrch to user, snd 21lso in other
m2jor itoms of nationnl importanco? '

DR, BUSH: No.- You would not want ma 5o Fry to t6ll ths sorvices
now to prepare their masters plans, would you? It scems to me that thoy
would differ in all thrcoe sorviecs, The problems cre differont, tho
aporoach is difforent,  The Alr Forece hns not becn on its owm way vory
longs I beliowe thot it has had o progrom for development of nirceraft
for spociiie purposvs, for specific timing, in the war plan, Dut the
program has not become foeussed and fully dofined, '
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‘Tho job in ‘tho Ar“" is vestly éiffere: t cnd more ccmtl Ty b -cause
of tho voried objuctives of the technical servlcﬁs, mich of which'1s
supplomentiry to what tha otuors are doing, It is nuech harder to de it
in *he ﬂrmy nlonce The Navy has long had sush « plan as o purt of its
genaral stratogic plan,

ot I am advocating is this: That o bring out int
into thie clear--not to publish thery, but to pet them on pn
con look ot thom~-thos. mustor plans which reprosent mHU
in he thros sorviess .s to whit we should develop to me
lems of o possible war, whot schiadulos shonld - puh tl on?
tuings should go chead of wint thv possitle ouerzency?
And how do %tk various poarts of in ond support this.
picture? ‘

I# I waes poing Yo h111” an antomobil.. plant, on
e . . : ) Y -
of wrodugticn sngin ,rp and seid o thoa, "Your Jo‘
+ .
nders are oosh, et a foundry ”0:33,’ and Lo an

lin
A
ko crark shofts” rnd shouls just say
E o

g
~
1
E

b , o is thc buildin., Lorsa
v . . T - P P - o n o ~re .
=G BT so much moncy unless Cougroess tukes 1t away,” what would you

zot?  Tou would not pot wutomehilase Thors hos %o Ls a »lan for the
wholz oparation, o wery oxXolicit plamn, Locerusce it dopends upon on foe
gombly system, in which the couvoyor struasturs is Dl“”ﬂ 4 ~nd around
wndeh ovhry dssorbly opsration iz planned; so tho 1 gutvthrough,
things. g2t whors they oupht tosbs when they »r: '

val 5 =

fow, if th~t ¥ind of plamming vore done by production poopls, you
would bho sunk, In ary oparation i:*oiflr comnlax proe-dures of lorge
mngnitude, porticulnrly one iuvol B “T“\A,urlr” opurations, 1t'is uot
. sonund to proceoed by simnly ju1ﬂinw vogethor the p:rticulars without

patiting tegsthar the gonsral -urposo 1 t and thoen leolkdng ot ite

3 o If we had threo sopornts plans, would that not tond to
doiay 2 wmebilizotion in tim: of cuorguuncy? ‘

z ~bout res. areh and devoloprond
nrount off roserrch and Govalopmusnt

’—«r\-cr»'\
TS

s

te Lo rothor small unlcss She on wrghmey 1s

aftor is 11kﬁ]f
~Hoe I do mot sz how it could delay bhe mobllewt;OA.

Do you conbeumplato thot the Huscireh snd dovelopmont
ider thoszc projocts of the Arrwy, vy Gaid Alr Foree
o intercst to ths Army, Navy, and Air Forec?

DR, BTSH: Yes, 1 do, iaznd the law. The lnw doss not soay thed
the loscareh nnd Dovolopront Doard crontss 2 nationnl unit ry progrom
of resaurch end dovolopnent from tiwose proj.cts whieh or: o :
tersst, only the resvonsibility of onu serviocu,
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QUESTION: I asked that guostion becnuse of the nrﬂvioué Cilie
coption that undbr the Joint Kescareh ond Developnnt Board omly proe
joots of joint intercst would be considercd.

DR, BUSH: Thot is.right, the Joint Resanrch and Development Board -
wos eroated by an agresmont bOt‘Db“ the Sueretarics of Wnr and Kevy
specifionlly for tho purposc of ironias out scoime differonces thut had
arison, It has concentratod cluest entirely on that job, hs = rosult
of its first yoarTs cffort we were cthle te say this yrar that in the

spociflic arczs in whiech we were vorking, nnd not otherwise, daplicnbions
had boun climinated exccpt whors daplication wris dofinitely plarned as
I the procnss, thid”ﬂtally, tlie Burcan of the ludgot

s

ite happy o wccept thit sors of statement; ord th ot quostion is

£3
H
o
2 Q

Hovzy, the Hoseurch zad Deviloyment Bonrd is estadlishod by stubute

und 1t8 funetions nre much brouder, How we will apnroach thoss fune-
- - . 0 -

tions + can tell you better wher the Airsctive is issued,

“D"”T;O? : Poss1b1y ny second quostion involves the dirsetive of
tha Ruscarch d Dove ouauut onrde I was wondering 12 it is cone
templated the h nerscunal of thn Hesoarech ard L“VulOﬁhhnt Hoard and

its panels aud committoss will Le linited to reschreh and devolopnent
poopls caly or will includs onarational poople also,

D .

DRs BUSH: Does that male sonse? Cne of the mombrrs of tho Seard
last yoar was Gonoral Duvers, Yo was o wory velunblo member of tho
Soords  Unless that elevent ontirs, we will nnt got the broad viuw,

GUESTION: In your cightetinred prramid of essential eleomsnts nnd
principles or siteps you luft out rchtendeord ondeitonm aroducticn,

Dlis BUSE: T loft out all nroductiom.
It I am vondering why vou did thot and what should b She

T
raiztlon hutweon procurcment or production on stindard ond-iboms to roe
5501 QVHlopm_ht. Should it bs friondship, courtship, or warricss?

o)
(&)
o
Ly
Q
[
e
=]
[
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1 laft out purpesely overytning concorned with Procurces
worty  That is, I tried to tiko tho thing ri ht throuzh the roscurch
cvulopmunt siay ngincoring for production, I eonmsidered bhat
t ef prccdr,mcnt. The qn 3qn10n of stundnrdization must bo thousht
g dov <lcp“bﬂt proeseds or you will find all yowr conditions frozen
when you put te procuromant, '

1,

’ 3 it Pl e e - ~ . - . . e i3 : I~}
.I 4o ot kuow how o ansver Shet question ot thae I”f"'l(‘n‘b. Yo haw
?0331darcd it gquite o bit, Whot is reoded, of eourse, is ul 1 s Ir

O




itons arc undor dovelopment and arc likely to result .in accoptonee for
procurcrent, thon carly in the gome thore sheuld be such sn iluferro-
lation, But stondardizatisn will not be impeded by roascn of thoese
things necessarily haviag gene on diverse pathse I think porhaps
can do scrmething on thot during this coming yeore Wo did not rot for
on it this past onc,

‘ GENEAL McKINLEY: Dr, Bush, I want to thark you very wmuch for
piving so penorously of yeur tire in this stimulating talk.
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