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C+PTAIN WTEY: Good mornirs, gentleren, We are going to cone
tinue our series of lecturss on technoloyical progress this norning,

Both Dre, Bronlr and General auraad have already mentioned mriefly

the importance of fundarmental research in our postwar research and Ado-
velopment prosram. e nave felt that 1s import-at enough to have a

full lecture on 1t, For that purpose, we arc very fortunate 1a heving
Dre “oterman with us today,
He has spent many years in the research fiell »nd hes the »oi-%
of view ol both civilisn scienco and th~ malitary. Lo spent mry e4rs
with educational r1antitabions, aad he hes b-ron vory a “tl re 1n various
capﬂ01t1\o, a3 you axve s-cen o is biographieal sketen, in 734D Turing
Viorld far 2I, lo has just roturned, wibain tho last fuw 1:cks, from a
two months?! btour 1n England as head af a mission of civilian scieniists
from the Navy, and «e has moro than an inkling of what they are doing
over thorce. .
I an very harply o present Dry «las T, Watermean, who is Depuby
Chief and Chief Scientist in tho Of7ice of ‘laval Rescarchs

DRe Lol Ty WATIReN: Cavioin Viorthington ard gontlomen of the
Industrial Collspe: 1 um very glﬁd, irderd, %~ hav: this Oﬂworvvnltj
te speak to yon about cre of my main zat:rouits omd i1ts avnlicrticn to

matters in whach ve are all irsere:tad.

The s'thgsct of rescarch us always a difficult one to ciscuss, he-
cause 1t means different thia s o Jxfle:crt people. In th: contont

this btallk, I pl.n t2 follorr very ruch che onwvliuc wnich ¥yl hove 2l-
ready soone  +t the cutsat 16 seurz trofitable to preszert dcfimations

of the various kan of rescarca thnd <wre re, so hot oo L1l ndere

2ds
st nd each other vhen I usc ba0 Lorms,

The goneral topic,
,

- n
os you FMOW, ol vhiach I w1t cpenk s "Miada-
Lhesurreh*as n Yacsoer

onta 3n tdintaaning Hotioral Seenrity,
You all, of course, lmew the » ros cf tvu.s of actividy assoclated
£ A

with reascarcl, the commonest Helrp fundaent t or boeae r“scerch, ap-
reseirch, and dov lomiciate Thure 23 a same for b academic land
of rescarch vhich his not hed v.orv e accephauc. 1n this couniry, for




reasons you will vadsrstand, nw+.ly, sure resonrch,  The obvious Im-
plrcation 1n conneebion 3 it oshier kiwls ol reoo..orech okes thod fernm

soricwhat objcctionrble,

I shall use, as a start, Jhe dofirmrtions ror basxc or fundamendol
rescerch {making no distinelion butireen these for convenicnec), apclied
research, and develenmant vhich ore employsd by the COf72ce of ifavel
Aeso-rch ond thich are iat:nded ve cover the fi2ids in vhach wo ~re

.

intercsted-~thnt 2s 2 broad territory,
according to thorso intorprotobtions, basic rescarch 1s a theoercticel

or experiisont -l study the sim of vhich 1s LaJlnr understsading of the

subjoct investigat de It mny result an the discov.ry of ncv seiralafac
phenomena, prizecipi.s, tochnicues, or sisnificanmt diba, shach add to
the store of scienziric Lnowledge, Praclical wpplic tion 1s complobely
irrelevaant us 2 dircct ob jvuulv“ oy the porb of the invoscigator,
lest s quatc wmportont, becausce % 13 the point of view rather thar
me chied used winch vuwkos thrs digtineticn, ©h £ 15, practue 1 wpnlicction
not only is rnot 2n objecbive, on she pirt of the investiptor, hus
actually such an ~am is irmoterdial to hime &ny <iich aokive -iculd iter-
fere 1th the ohjrezivity of 1is finwestisetron and might ths—od
the validity of his rosulte. lonce the nhrese "practical application
is completely irrclovent as a dircct objyrciive on tic part of the 2
vestigntors Bufore going Turcthor, hewsv r, I should like to point out
that this by »o rons 1mplacs Jhes bosie research haa no utilaty, in
making the d011“~ 1015, you notice, I strosce to fact chat it 23 the
mird of the invesitigibor in which ther.e 1s 10 3rcberest wiath rogord to
vtilitys Butb thas by no means imnlics, as I say, thit a spenscrain:s
agency or an outsider connot pick up o sctical utility, This peint

o
1s Irequently maisusdorstood,

pr

fow, this distinctzon is .orth keening in waad, beeause i1t raally
the fundamental clement in the import pee of H~sic roscrch to the

military ser-icece By wotchin~ b.osis reseireh or sponsoran- it, tho
servico can prck out of 1t wrd uwuss Jor tibs ovia cnds thisps which wro
2ot 1o the mind ot the wnves®igator ard probably von't be in the mainds
of any oth.rs th~n “he 1nt,r>rt d portics o~ the wser crds 1t 15 1n
this respect thet besic roscarch mekes 1ts rest import:nt contribution
to developmend, vis applicd vesearch,

Going to the nmext definitaion, I desciib - cupli-d resecrch as ro-

”hﬁrch direciod toward o praciic i, vseful cnde Lt ¢.moas Lo mcko
oss1blc or deoonstrate tn feasiPility of ccrentaific or onrraecrang

dovoldpnont lu 18 reeenrch < thods or Tty mow

anulication of lmown method-, ordrizarily precsdes o-d 25 ansended 4o
result in the developrient ov doviecs, matrraals, or iiciviaques having

2
rovel, assigred furctioas or charcci.risticse (I am rnkiir these
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i Shot respret 15 daflors from rony
To ¢ 1) atteiSion to the foct that
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rescarch, 1t 1s inportant that the

~1*)z, his Jo-
pub ish ix

should Mave froodon bo

serencific journtls cad comuvmaicate his rosulzs te obhvrse, Thed 13, of
coursc, fairly obwviows ivhen we ston to thialr of ate hile there arc ir-
dividuals in rsesearen who coi: 3 corancr and work clone, in
scncral, resrorcell 15 robt done s+ rosceoren voskor o ds to k-ep
1n censtant touch with thiose Tho st fa0ld, 1nm o the siie
speceinlby, beeause 1t 15 by corporing notes puriodiesliv iath has col-
leagues tho o all are stimdated, Thas type of conbact 15 ¢ trs woly
imporsi..t for prosress im resotrche

oft.n riase
erch and devolopmer

4 questkior. d
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Should rzbt duplication be cvoided?

In this respoct, basic resciren is seuwhat dafforeat from anmlied
reseorci: and developrient, Oiang to the asivee of the orofozsion of a
3
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rosearch worker, he would be ¢-brorsly forlish 10 Lo o bteapted to sbart
a prcject or publish resnliss whzch avyoune and dshe beTore, wilcss it
was ror the purncse ¢f corrchorobvairsy thr se roviltse  Iio Srlas latror
cooctlien, o resa.ren ook Ly oo zam 1o pdavaduel or roun is fally
accornted by sciontists vmless 1t has b oy confirnied by ssncone oise or
soiw othor groupe, Ihe r-ason lor this, 0. 2curs., s thh thirce vy be
soniecthing snec1zl abiat b fechizgue or somothing ab-ut the wistoumeats
used thed produced the resalt aghicved so that a Jr.osh ~vtacl 1s accded
Be sug bthat 5N roewwlt docs nolS depend on Lho portacolar

che particular appar - tus uscd, Lluplica-
ti-on, as you 5., Lhi'n, 18 mecccsary Lo a certrain cxéert 1a order o
coniirm thr i1cxulta, .

Lpart fren bhot, enc of She Imporbtant charcctnrietics of the ro-
s2oreh verlnr 18 th t he k op up-tee=dats 1n his s 2

1s coing on an his spocinlby, It would be fatel te lns carce
sa1d, 22 Do come oub wath o rosnlt rdirch sox onn clse no- al
ard, 112 ths act of d-ing sc, shoncd th b h. koo nothing o
T1CUs worv,

For thesc roasens, ib ¢ ri_ably bo shad Lo b bacze
1l=coordinnting id thet undos ’ .
dees ot cccur, provided wich roscorch v orlcor s whod
arc doinge If vrerk 1e fully coafiriced ov soveradl li“"‘rort rerearen
1divaduals or geoure, there 1o oo need for anyoa elsce to 4 15, une
loss he enn shev it all provioug werltors failced 5 Lo'te sone 1mpord-
aut Cactor into accouwat, T ccet ~ther-dse 18 Lo coredlt profcossi-real
suicide, Sc tht, tud the cormieqtion hotweon reroarch werkors

o
!7

wn che saae f1i-ld, duplieatzor 25 nol & »nreoble: 1n b =i
1s gquitc on wmporter.t differoies herc, s1ace  voldwnce slen
ot appll“d rescavch ¢r 11 Gnvelopasnt 1s in g narnl dee ‘ r rany

obvious reascue,

3y the ray, 10 [ should sound widvly inthusicstic abous besic re-
scoreh, pleasc urderssond that it »wh boedise of £ Llang thot ro-
scarein of thiob typss 1o Lup rior bo cthor Jor, ¢f rossarch or to do-
velsprient, Baosie roscirceh is simipn’y  nweinor kand of activiyr cngd ro-
izres a different s.ot of tochaiguc ad o ratiar darfd root sord of 1ne
divadunl o 1o I+, requares s 00111 guilitarentrirms, fs So.s any

professic..s Imt to sar That basic reac reh requires rre~tor abitivy
thar roplicd rese-rch 'or ¢ velopnient or nroduction, of course, 1s talke
ing 10Ms0NsC, ‘I‘)‘*oy are 11 aaporbaant ol form o ochasr o) moooress “rhich
-5 ¢cxTreselvw wpert .ot e ratlors of ruliior s zocuraty,  aathoud bosic
rcsecrch o L“v, nr sclenvirie sooctpric Lo drat unot; atheat analisd

G e - . Fq - - - Fal -
d devslopmont ve ol Lot sdvanto e of Superdenitios
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This branzs us be 3%0a oWy on the aw;“d?—-u 1w sphore: condibions
roquired fur effsctive regeavel, You ave fnarly rull awore, L thiwlk,
of corditirns thzt shoold be wyiboined in \rdur *h t bhisie reoorreh

shail be sucee-sful, L have »monticned sonwe ~f tha@ an zf]king about Lo
natuse o bosie rovearche 1 hove moatizv.d the fre~do of She indivad-
ual to ch~ose his subject of rthvestigiti-n, 1 heve rortirned hls rel o~
tave indepcendunce of actaion 1m consccticn with his worke To Jist the

o"

c

1 roguiroments o troule include such 1tens o= adegnnte facili-
ties 1o the way of apnaratuis and nceaine shop, librir), Tochnicnl ©
tancs, ciose associatic @ owilh ofhir resoorcl: men 1n the st eaviromeoat,
3 ty to publuish sceiomtific rrperg, attend mwetiys, rnl ey ormie
e HLuh “thir speca~lirtse
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seundemeloricnl, 11 ~th r words, nd imporvicus o criticism, It ShuUld
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ard orisinality, Tote ihat it 1s roo pnitions by hie rellow scidabast

thv he sceks, w«nd n % reezgnribion by the gonoral woblze

The requirencnis for apnlied researsh cre quitc ~ialer, in my
opinien, tco thrsc frr hasic rescorch, cxcopt thet on- voald rousve
frer thom, st least ©o & anrked Jdegree, 2o Iro odr ~ 0P chinice (urless
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number of Nobul Prize aii-rds 4o itraicrn sc1wqtlsts. W have an ox=-

troordinery murbor of unav.rsitics -wd colloyes, all vith unprece-
dented enrollmuernts, Ve also hnve A rﬂrlv*lud sctup for aindustrial roe
careh as compnrad “iith cther countriss, and “hien accowst s tokea of

plant, facilitios, pirsonmasl, aad =u13"blc quwzonr‘nt th.g cersiitute

an ovcrwhclﬁlrglv favorable opportvalty Foe lirsteclase ros-arch, Lot

L
us hope that we do rot faal Lo copitrlize oa tqls oooorburity fer,
irithout que qtiu“, strongth in resoarch 18 one of tiv vaital ©hctors in
a twodera astion's security and w.olfarc,

Time was when reoscurch an this coundry was wom what hainlzicioped
for two reasons; (1) an infeoriority complex on tie part of our scilcn-
ists with roespeet to reseireh obroad, and (2) a miscounccoption on the
part of the public roegardzns, Lhe notur. < wd value of rescarche Both
have subsided considorably, but thie latier still roquircs att-ntion,
¢ popular misconccption with reg rd to res.urch li-s ir foilurce to
1stingulsh botwon ressarch and invention Iyveution hos been valacd
hlvh.y but its deocndrues unon G 11“u1nbs of basic rescoreh heog oot
cen sufficierntly recegarzed, Or2 cvidense for tars ».7 be forad A
e faot not basic roscarci, the sinpls seckury for Lacclode, hos
goneral, act commindod the inmerest and the re-pret her- which 1b his
smjoyed an Eurcp an ccuntricse Byon mow, v1th plb:lc 1wterest 1n
sclence higher than svir befurs, o Gallup Poll wonls prebibly Jind ovire
n cmphasis or awplicd rewcnrch,

=3

Some indacwbion of the relotive position of the Ui wd Stat:s and
other countrivs wilh respeet to basic research mav b found 1n o coi-
parison of their carrcut oxoporndaitvr.s in support cf ros>Jroh. ocerd-
1y o publishoed rcports, Rusoic is croending about 12 billaion dollers
1n 1647 for reso~rch ad development, dovr rwueh ror~ the ailat oy sore
vigces are oxpending I do not kiow, dccording to the Sovict Fave~yoor
Plan, they cxpoct to prolace an ki period 1,280,000 ticnt 1011 o1l
700, 000 'z b01uucrv wD.ciclisis vish Lchelnetic di;rees, Ihey clso
oar orbimatrd ban Eo tuonty bhousasd Goirwma cet ndrass, of vhich Naval
Intelligenee has adentiticd atl least BOC a5 rocownized, +wsll-lioowm
scicibisise Inis effort is cortoinly vory COuolerQ DiCe

Fal

propriated for res.-rch and developwat, of which 240 r.:llion dollar
arc primrily fer malit ry roscrreh il 1 velopn-ate Tior. 1. 1mcl
a snall srount ror eivail rvicizen (cn unknemin qu-n 1*y), irosroct
their rewcoreh ~id d vilopre st i avisiion 1anclude Both cival o
tarys Support of univ.orsities zn oll hiuis 0. ruds rcie-ot ferely
SC1ONCT, buc 1t 15 chi fly secronco--cowmir to 48 million dollérse Cop=
sidoring the over=-all antiomal Bl 4, L bLoa- o romerdiniy sureng

In Sngland in the present yoor, 976 nillicn lollers have bewn Ap-
3

N3] e




Fal

ASccording to thiu r.port of t.c Fresidoritls Scientafic Rescarch
Board--the Steclinans rooort—-vhicn wieubtedly you have scen, in the
pres.at yvoor, the United Sto +5 investing something like 500 mil-~
lic: dollars for ralatary rcso:roh coad dovelepment,

I shall sot ttvm £ to breok dom fac ros arch port of the for:ign
fipurcs; thot 1s difficult vrou h 9¢ do 1 our our country, 4 ioald
lile o say tharc, though, bu w2y of cowparisor:  If one otiennts bo
siparste out bosic or fund aensel reserrch fron cur militory budo g,

I think somithing of th. order of 500 million dollars would emerge, Any
such scparation is rxcscdiucly difficult to wke, but th fiuvre saven
1s prob)oly of the richt crder ol maanitude 1f ore uscs ny Jol1 1tion
for b sic res~arch, ant 15 nboub oree=tonth of the rilit ry resc rch

b
and developry b budget,

s

T'ow, ©The militury rescarch ~na degolopmort budge
pere mt of tie total saalatury budgot, Thus the fruc

budget for b.sic res.ren clorn, cecording to tioss fimurcs as holf of

01C DIrecuiba

It waicht bo £rae to cow ro this uith 1042
or the argurt.ats for tar ocour aownt of B osic

g e |- £r A P FL R _ - rn . -
tary Services 1s bt 1adastrs bos found th t 2t woyse The larscst in-
N <t ~ N ~ YO Loy 4= 3 i ~c
castrial concorn. ¢ Lmonlj’hva . ressarch dopnrtment vhich Ls sop-

e e .o~ 2 e o mm 2 . - | Il DA - -
arated froa the mein orpnxzeizer ov b ds rosvwo: siblos Tor fecdiny in

iders “hach con be .orked cut o o JJJ']ODW‘LU cod e, It is d1ffa-
J

to find goumerctive figar s 1 isdustry on Lais,  Our feval Se-
Ace.nren, vhich haos

cult
scarci: «dviscry vomyrrtb.c of the CfTrc: of Ii~vrn
about fourteen vory distinruished.scl

serentific roserrch, has Catlasted, Lo.ov.z act, 11 geaorel, aalsstry
sncads sorething botvicon twe porcerbt -l gaix porec: £ ot bsie reoseirch,
t

o

I this cstarmate s corrcet, bths tilitary Sorva cesy, Titn bheir o1l of
r b

ouC per'cent, 'ro very £ chinde

Srace 1adustry ins an 11ce..iive, the vsir inceat ELve, s an bhoe
#ilit vy Scrvices, ogcie, Wb ool is n+11]t*, Thougn Tor o ifforcat
purposc, the antlogy scoms fair,  Thae selusicn cortrialy reosses the
gqaustion whethor, Yhe 11lit-ry Servicer <hou il Ldt dG.vots nore abTention

to basnic roscorch,

wcgordang to th. Stoeilnar rowort, the 15 ¢ vory 2affai-
eult oo wirth respeoct So sarocct of rosccreh, Liiv o rsitics are
loadeds Industry 1s loadcde wovortmt 5 can the Iiilitary Servaces arc
locded viry bhadly ard bulz $e orn low, Bul bLic © laimit tlon 1s an
v

scicr.lafic aanpower, Untal Wit e bl oroiw hied, re 13 MG 00
possibilaity of hovin, more ro.corc. b L. daspesa
~hor



Tae only answer te tha
be produced, The place wher
At +he research level, the n

o

ﬂuced 1s 1n ~radaate °choo1

{4

s :3, of coursc, th:t more zci:ntists shovld
e tiey arc prcduced 1s 1in the wmiversities,
lace 2a unsversibie. vhers they are pro-
vhore rescArch s deie and whoere
sciontists are ~ivon their besic croaers, Cle ﬁrlv tren, n ordor to
set out cof This wmpasce, 1t 1s important To back busic research in tho
graduate .chools of universitics

Accordlnf o she ¢vadence from the office E roproconm
of Navual Hoscarch, the universibics o0 the coursry c.n ab
for basic rescarch in their graduato schools, Thew src loade
vndergraduate side, but thore aco sthall cupabls rasearch men who ean
acconndate moro rou*irch 1f they heve the funds. This ssews to bo the
logieal approach to remedy the preseat situabion,

N ns

t, L Oflice
sorh more funis
o

o

As aa 1llusur-tion, at the rresont tire, the O ico of Huval Re
scarch has a planned annual oxpordituvre 1.vi] of 2uoat 20 mllzon do
lars, in round nambers, About 70 percont of that 1s :1th univ roiti-s
¢nd rescarch institutions, and the Bolance 12 Jdivided botieen zov rn

z -
ncnt ﬂ*tﬂolIthtcto ard intuscrial rescocreh loborttorics, it 13 o stie
rated thet about 2500 gradeste stadonts wre smploved on ros.wrch under

tLis prosram and thus rec.ivo research tro .ning,

It is our »hilosophy thal v ry a, wney 'ic. 15 dorincs dev.lop=-
ment ani p plicd ress ~rch should algo brex bosic rus: sceh v T 1Jds of
interest to ats program, ooth for the sigmaiicuul adv nces ot will be
made .ad in order to breoxlr thi . do.dleck on screntific porsonncl,

In my rocent vaisat to dnlaad, I noticod on thz will of on ol
therr Heval Esteblaslownts th tet aomi: "The Simg i gons whon im-
provisation can furnisa wht for tlought hes fa1l-3 to osravads,” 3osic

ounzh , ol a most impornt nt voricty; arniisd

reseoarch can provide foroth
r¢ocarch caa casily degenuceate 1ato lnprovization,

It has often and truly bosg neld thet th fund of basic rrscarch
which we uscd during thes war to “vrarsh ocvelopment hiz b on largely
uscd upe o did net, durin; the s4r, roplonisk tha® stockpils, °
forms the capital ous of wvhich the 1dias for duvelopmaent come, It 1s

p o

hiphly nocesn ry th~t lhas canitol gteck b rastorcd,

=

lic cen no longer nerely nodifly cxis
important to mako use of uvery rcsulb 1n13‘81o r
to ncw developnent whothor by e I £
to moet argent siti trons that roy a~1:c. Tho ahelak
"

mont, It 1s vatally
;e ren thach 7211 1loed
ch or do:.nso or

< v to shank zhe
othor fellow 1s as importiat in €his g.ons as Wt cay othior, oad to out-
thank hna ser-ntifically 1s onc of Lho import rs “etors. This cin only
be dene by brimging the very kest in scientific tal:nt %o beor uvon thes
mattorsy  We should, thercferc, be rooly tolxck in cver:: WY sources

which can produce ideas rud jswnpoicr, sot™ oif thica r goins to be nec-
Q332 rV.

e i BN B T e
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Ine of the 1tuems on the agorde 13 the provision for fundarmontal
rescearch by the Armed Forces wathin milatary stablishmeats and by
contract cutside, 4As 1 have zacic.icd, by cortrach outside onc can in-
croase the supply of scronbitic menpower, can find idcas vhich may be
uscful, and con sct up closc relatioms vatl. scicntasts, Thas hurkg in
two ways: It has 1ts offoct oa the milit ry orginizationts thanking;
it has an 2ffect oa the scientrstls thinking--beth of tvhich ~ro quite
importint in the casc of an cmergeacye It also »nrovades © quick mo ns,
in casc of .mergonecy, to briag Jkod d ciperts into thac mrlaitors prciurc,

a fow words zboul provisica for basic rerc-rch ~ad -cicrce n
i1l 1t'ry Bst-blishmonts, 1t :3, of course, orc of the ~ssort.r] [unce
tions ol muny militcey laboratories and cstablishmsats o do applicd

rescorel. and developmen > ba

and, &s I have indict tcd, semo lovel of basic

]
rescureh 1n these 1s ceprecially desarabla,

I have spokcsa of the condsiloas under vhich basre roscereh 1s bost
performed and thesc should be mrirtoincds 4t might b rofat bl lo
mention a fow furthor roints, PYer oxemplc, whot should Lo the relation
of the civzilian sci.ntists to the miditary officcrs 2t sveh or oss-b-
lishment?

I hope wvou will realaz 13, that the same sort
of problen ~rises whea resc. lreoed i mormilait ry
cstcblishmorntse They are put with nen of dufforert training ond non
o cec usually merce oxpoc:coecd in ndministretive antt.rs, osgeniza-
tion, ond decisione, The oroblea is ~wmeh the same a3 1t 18 1n 1ndusiory,.
So the relation 1s 2ot simply on: of the sciintist to the military of-
f1cer; it is tho relation of tho screntist bo nyone ath whom he is
associated 1a a larg> orgrnizations This is 2 rither generel problem,

+  Beocrang is mind thie points thnt I mentioned about Lhs proper t-
nosphere Jor the sc:o.ntist to be ovfucbive in resesren, I thiddr 1t is
foarly well cstrolochod thav scocntiste, should darcet sciovsistse In
sciuaTilic werk, sci.vists should to'e orders from 1 serontist, lio-
tico chat this docs wot necessiraily n:-n thet the dirccbing scienbist
should bc a caviliarn; 2 properlys quoiifisd offrc.r shouls Lo blo

satisloetorily to diccet \0*01t13 s or bo dir.cted by them, ¥¢ have
all scen suceessful cxorplos of this daring the war, Put, 1n unie
florm or out, scicntists should gave darccbtion to scientists in thoir
own torritory, numecly, on resc rche

i
us

The logaocal couclusion is titt thire should be a eacin of cormand
the scicntific crgoniz-tion going up, I bhilievs, to thc top of the
°Suap110hnont end crding in o civilicn 11ructor of the scirtific port
of the progron.

I wes anbercsted in sceain tht i»n one of the British ostadblislments,
as hoads of the different groupcs on spreeial rosearch projects thore wro

10




. . .
always two men--a military officer and a scientist, I asked vhat that
meant, They said, "Well, the military officer 1s a technical officer
who knoews existing equipment and overostional needs; the scientist is
a research man in that fielde" ™Who 1s boss?" I asked, They said,
e don't Inow, They opsrate as : team," That was the tradition in
this laboratory and 1% apparenbly worked well, There was 2 civilian
scientific director of the csteblishment and a commanding officer;
they toc vorked cos a team,

In gencral, my cxperiznce wourlld indicate the desirability of a
scientific chain of command vhich is associated with the mulitary com-
mand at the various levels,

Now, where difficulty occurs in this association the scivntist may
be as much to blamec as the military officere It is imvortant o get
the right tyoe of scientist in o Malitary Establishment, In gonoral,
he should be chosen "rath a view to his <bility to cct clong with pcoplo
and be offcetive in cxplaining and justifying his work, as ell as his
abilaty in rescarch,

fifter all, 1n most csbtablashments under the prosont arcangernent,
tho scicntists provide the continuity, On. of the ﬂﬁbﬁrrasolng things,
I think, to most scicnlasts in [flitcry Establicluoncnts 1s thut the
military cormiand chances vory ¢r0010ntlj. The gv104+10t, then, in re-
specet to the solentlflc procram, is in position to provide continuity
of program,

Constant cffort should be mado to xveid insulation of the scicntist
fror the outside, As I said, the scicntistls corcer is in nis subjuct,
and unless he can hobnob with othors in the flcld, get their rocoge
nition, and comparc notes with thom, his work s badly handiccpped and
he cannat be of moximum sorvice. to thoe ouuubllshmvnt. This 1s in cone
flict wvath sccursity rostrlctlons, “hich is cnother reason for having
some basic rescarch in the cstablishment so thet free communication can
teke placce Thosc projccts wnlch ars uader sccurity can be adoquatoly
scgregated, but basic rosearch docs provide the opportunity for outside
cormunication,

I hove s2id very little aboud the importance of fund moerntal rescorch
to the ialitory Establishmert, portly bessuse I think 2t 1s sufficiently
obvious from the results of the last futr yeors, In fact, this scons to
be generally cceoptede Onc only Lias to think of the vory rcesnt dee-
velopreats, the most outst-ndiig of which viere th: toriic bomb, rrdar,
proximity fusc, wh.rc from . sciontific discov ry -rhach had no apparent
utility has come o rosult of the Pirst importoncc, History i1s full of
these examples, .

.

In placiny 2 broad prograr, such s the Office of N.val Rescarch

has donc, 1n o wide ficld of ruse rch--zll tho physicnl sceiencees, tho



modical scicwucus, ctce~-thc phileosophy 1s this: By plicing a broad
program, onc, in the fiist plice, ov:rlooks no bots. Sccond, 1t is

pood camouflage; onc may concoeal Lhe thines ouc ts really inteurcsied in,
Third, 1f th- orogram is droad, Lnen stolisticelly one oiz b rouion-
cbly cortrin thet soastlag wvall coms out oD 1t som whore, alchou h 1t
18 2 choract.ristic of basic roscorch tart o, covwt Hredict, tie ro-
sulze of ~n 1ndividunl proj.che 5 38 only threach thi- st bissieal
rmubthod thob resualits can bo corvein,

I closng, 4 should lake 1o soyv th t the coconrs oment nd sup-
pert of basic r. >t re 2 very difficult thiwne to cccenplis It

requircs vV ory dlstlnou and vigorosus effort at 211 ‘tares, ~nl 3
hard bo s.e whye Its resaldbs cro unprodictables. loore 15 unc
whiore the rbn)1+° =211 ocour ord of what ulilaty thoy way be,
ig no zmadiate 10ible roburne  Swven 1f o rosult of erost furdy oubat
signilicnnce 13 founa, who Xnotw 15 moncy volue uatal asclice tiong
have b - worled cut, These ar: dhangs thet bz 1t sory hara, buljct-
w1g8G, 5o qurtify 2 basic resc reh ovrogron,  (nothe ol r hird, as 1 “uvg
said, histery 1s full of cxwmplo:, ad vory rec nib o2, wa ro the.e
vasic, fundsm.ontal aders have booy arde o pdry off—-ﬂnd e Thev de
nay off, thay s~y bock waboeld wuaorivilics in pistificaton ol she lols
cifords

In oae scnee, thorofsre, Lasic rencirehr 1s » vory Insfficeiont nro-
-

cCsde in amethor scusc, 1n She loyw: mng 35 ds ovire coly efilciont,
But «% any saven time, there s 2 b denl o waste offort ~hach is
accessary in canor;zh 7 usy bereciiory, Whion yont dontt ke c Lot orow ares

going to finds 4lso, ccoaenics it o qwfﬂ*t 1 rosoorch progrem carly
for just thos. r asonze L1t 15 hrzd tv “attach a meney valvo to bhings
walch are su 1 -tarpable, .

L] n

Purthormore, the resalbs of has:
>

dvustry, the scrvicesg, an avyon‘ A0 LS
make a changee 1t 1s caly humen o rosist Shot procsure

. .
duction "aras. r, e as bur;an ous a wll=tostud prodact, cuite nab-
vrally toends to rocist k ic proviy 1T m .nl changing Lo conc-
Shing rovw and reloroavely untrisde  the vroductior onl ol the resozreh

cad aro, 1. thrt s.nse, wororril boombaicrastic, RCS'arc
accdlos orodiction to nake o clivrecs orce thr 1rcBic AL 2 biucaro-

~ugticen schodule s started, a reat offsrt 1o required t- il s the

chunyioe .

I ¢enelasion, 1 thizk at is vory ampordant So weigh thzse watters,

¥

X
and, 1n parblcwlﬁr to do the oort of ploni , c¢onsidoravt, aad dis-
cuss1n,' chrt 1o boray doue broweo Trdutraal Colle here, It 3. aa

~!

e
astitutions late thas thaw & Cavate ploas can b cbnead.~ed o deal
w1th Jis oroblems 1 have briolly cablaved, Lo weigh the waportence of all
the facbors th b cnbor anto the problom, 1 te rcach sppr .priac. 14
forvard-looking decisions for astions,

1

I thank you,
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CAPTAIN AV INY: Thea L on1d al ¥ conrd ‘it we o J1-ved {vndo~
mertcl resecreh to b, Af tuch wrportine  ac to Ivstify o cownl bte lec-
ture on 1ty [ hsd ne 1d-a thabt s ruld . © 23 .mch cuv of ttes I
:cl e heve froem Dr, Watorione

de hag brouasht up s-me qu:stJors 1 ooy ooand, bub roth.r thar tale
advantacc of the opporturity to ask th: fiist cne, 11211 28k for ques~
tiens from the audisonco,

Tou have b4, as have oth rs, thet b sac rono rch
ebe srecden on the ~ort of the roscarch workors Yot

hiet ther: shoula be o chars of commavad witni: B v

4
requires cmp

you olso otato b Com
searcl org~ulz:tion ~nor one cercntist tolls an ther sci ntiss whet €0
doe Is that eonzistent 'rith eominlete froodem of actaic® Cr did I di--
urderstnsd your romark? Is it ouTy ioothe develonmiary atage sh towou
need Lot chuin of comeud ound et 1a the bosic rosc reh sbage?

DE, WATURMAY: T am very lod you raised thot point, Yheo I wens
hing abrut o chedn of eoravd, 1 was spaakias alisub o Jver o os-
ut or laborotory vhere wogreat deal of the wnrk is dewvelepront
“d resiarche Thore 1b-1s R to hove the progron rlamned
out as arn crganizel group ~ctavity, The fro~den 1xm chirice of wurlt is
dcsirable o~ Bl Losic rescarch - i1dCe

N 'J

t
jo
o
e,
kel
-
;_J. N

Lowr, thoey ¢ be hroadled Segeth.r heerely by ordoory coruten sa3vso

~n the part «f = groun leader, [Jor oz niplee If one wonoan a group gots
o bripht idex 1+ tne eourse P hiis duvolepmerteldl ovrk, pe twy tolk it
Ie) 9 ~

over Jith tre grop leador, fur wmstohice; oad the sreoup leador moy ooy,
1M 1" 3 N - + - -
That locks good, Ho nmnvenll ~ oconforene ¢ 16 11 aecessery, nad

1" n : 2
theo sey, "Go ohord ard try bhat, It wmg the aenls om 1d31, VAR s*e.

t
reedicrle 4G nay act take =211 bis
gute conpatible vath they cheoan

QUISTICI: I have tue aucstioan, < 3 thuy brth ooply o or
tion for basic research, The fars Jowou Lompare or sontragt

v 1
br.e Bratish systom with oor cime  The ste il is, voula ¥ m 1V 80 cX-~
orple f na asdustry th-t suppordc recl bosic rur wrci.

DR, "LTIORIAR

s Il casvlr this last one farst bocouse T otlink
I can co it bricfly,

.
.

h|

Georal Hlectraic has o seszorrch Gonarti.nt ~hach anunts tc sove
ral hundred scientists Thoy hove o soomaraite bualdir, o seperate
budget, and aro rm hepfr?tc]y

Jostern Bleectric and Mericia T
-
Lelcohrn

a8 sgpir”

EN

lephere ond Telegraph heve the Bell
¢ Leberatory, whreh cp.rrtss simalarlys It has > ¢ eplebe staff,
L. h)
o3¢ X

bud,et, ard separate research orpanizationg



Those arc two 2x-nples,

As to th first questisn, the British iab.r:terics ~rec quite
sinilar 5o swr ovre 1nc Zritisn 1ab roboric. re @l lor, Las lear
mothcd ~f sooraitics 1s sinlare 4ine or,curzzationil Jiacr are moch
alikce There arc haads of divicicas, v otl 2d snesioss vnder

Tl 211y 2uch a duffercat specinltye

If your quostyl = anplios t2 the running of an establaishacrt, I
thairk there is -0% a greatb desl of daffererce 1. thote The Dratash in-
variably hav, ° civ.lian s,lowtlfic Airceb.ry ard oo quostyon they
have boen i 1s shiethlr b 38 wavas - ble an corfioan
cases oo have the “holy c>t blisrrert under © civiiina scicast fle dirve-
ter or urder an officer as at prosort, As in our cwn ootablisecments,
the coomndan, oftac.r 13 resnomsible Dor setort, orlicy »ud 1s the
hirh-ns autl rity 1n the leboratorye Ho 1s respori,ible frr ths positaion
of the labrrutor - an Lee malitary sysborie o 15 alon rospensibls Cor
the adminastr. Lyom of bhe cstablishacat; teat in o (re:t hels te Lhe
scicabific w-rk, because The adnanmestrative <520, revrasceted by the
olfrcer ¢ wuwnd, ¢ vy rorve o sreot dJdend of adisvuatr otive doseil from

he scienbisto,

Tle officirs 211 ar  wm ostablaish 143 oree cxbroamely ammorte.t to
the sciictiste--I or convine.d of Lhis-=b-saas: Lheoy Lhvo the oporo-
tivnal praint of vicw, in applicd research ani Acveloproeni, this is
ver, cosential thicg for th. seiontists oo azoroeirste,  Alse, the toche
~dell officers ¢ .o briug £~ bear their technicnl erpericncs.  +hH 1s
really o coopuratave urdertalidag,

Thero 1s cac (eneral fomsare ¢ f *he Brabush syate:r: whieh 1 ..tcd,
It 2, difficult o o'o poueralibties, but T A~ therk o, plan their
ork ahosd rather ~wre crefulily chan e doe &35 $7a prosent simo thoy
nave t because Bh 1r pesiticon Ls wch toushor low ovrse  -hov Ve

oraller funis, srallor wmnomouer, beolr facerlitics nave P“d to be ro=-
stored, ard theie prolectios L oquupny B ws lesg-ethey have to got
tong o1 much loss, 45 4 rosult, thoy rithor corcfally comoider tic
rogramg 4.+~ ri ht vp 5 the bon oam o pl -Jln, Fheryy, £ Twe ermima b
e 38 Lhe vival -ow ' her 1o the clfem
~lacy Regecccl Thoze the prir
izs _r carcfn Tren thoy vndereal

163 to nuy G pr
of a tundency thunr 13 rar o1 grwilry £
L braicht 19o0a and six- U gorlds, o1t -vid
elsc 1 the

ok

Shet they

BT
&3

tan b answe

Cu 5.1 rgr"l]";,

Thor s boen
“ue oroan tocorne up
hout ch\,(* cinp kil evory
h.y hevo 2n osdvervdoge in



QUCSTION: NWot oxactly, § Uairk both ¢ 7 your onswers aviliad

tc apovlicd rescarch rathor thr i e basic roscorch,
.

DRy TATTRIAWE:D By e reras my ficst cnsvor,  Sone 3f the bost bo-
s1c roscearch tiork an the counbtry has boon loae by o at GUoard 0T She
Bcll Tclephrme Labwr'torlﬂs 10 roscorca deoritn.alc,  Thio dige

overy ¢f cloctr n Jdefractrion 1g or ocutsts wdhn, cussy wnd Lhed, “ag made
by Dre Davidscr of the Bell Tolicsheno Libs, 22 huse 1au'rat«ry. Inct
was purOLv fu“uajvntal researc. nd very basic physic Th.y Ju &
mroct oriunt of b osic rose reh therc, and their .agn arce on The roconrch
pro.raas ol tdv scramtiiic steieties, 2hce .
Ls to the Bratish, w " 11l say in Lugland 1n gescornl, o0in rosect
The basic rescrrenr v thrar ootibl L”J'vlt“ the srveri..nt g srp-
: vurv.rgrbies-~and most of the suppcet 12 w1 sciorme., vl 5t gk
1"t 28 basic rescarch--te the tan. of 11 diliicy nonads, ~r JDbout
ion d-llars, wluech is o 1leros cnount Lor dasland,  floct of bHnat
s 35 scicnees, and moest of b o9 oy anclacsificd basic reserreh,
o 1 Bogland Lh» eplyvicn is vry obr mgoan tho warsrs:tics thob
they sheoulid not 4 lossificd wrrly Thoey o ﬁnt Lo ot vael 1ab brsie
LTe Yhat rspruscnts eovery lerge mount 1 basic soadils,
At She allitary ost bliscoicats crndaiti ns vary, S w30 1%, For

instomee, muchh - £ trear rodir 20d cloectrovic wrrlh 1o very buolce  and
troy are doiag rach o fandaronbel jobs for s e o7 the umaver.ibics
Just bocruse thm have the -ache It other plac s, 20 15 very.:uvch iore
applicd rescurch,

Dogs L0t ¢ eloser bo oegweran she gquestion?

TESTIONER:  Yesa

. -
Ealirad e [} .

GQUIESTTON: Dre "at rram, weald yru core S sug ust an effreiond
vay ot rebrlizing ccromtitic vmpownr an b cv.nb of o nabiaeal erer-
_eney?

DRe M.TR wmls Thas wbry hor clweys d pe thot dal? roasle an
overy “fare It is hard te prodiet ket we racht o 1P thore 1s arother
0T .

I thark Sh.ore were wory o 20 advanb oo 1 the oy GORD was scb
up ir this war, [ do wiack that Lne libery Services Shiatselves cught
te combioue plans and ofdrces @rely ~uld nreovis contimuty X comboct
1n resesrcehy, uchu as €31 Lhe sorvicss howe dmo,  In tlu Novy there is
the Olfzee of ¥nwnl Loscurch,  oF there 1s i;poral sure~dts office in
the Arry, I oo lluVU Lo has 4ly.ady spohen b tobs poonron,  The
21y Foree ane o ctHor of -~ » Tl o § S by g

orec ats a of Hese reh, hooo LCOB, 1t scoms tn e

{?wf“(‘W"'—'",f SR
- a N R S
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should engage actively ia the n; msorsnin of research and goneral su-
vervision of that ty)e cf prosra.n aad sheuld male plans for calling

scieatists inamse ¢of aa sneren cy. .

One of “he quickest ways ol' doanpg this 1s bo have existing cone=
tracts with the outbtsade znstitutions whicsh allow payment to be nzdo
ror t:ovel or worlk at o ntrutels notice But considerable thouw 2l

L] .
has to be deveted, I thirk, tc le structure wnier whach bthis 15 dono,
Another obvicus answer is Ho heve fac.ilities for toking & nviber of
screntists 1nto the Keserve so that they could be put inbto uniforn in

cose of an ererzelcy.
Ihese arc just & few raadom thoughts,

SLPTATY ROTLLr+  That brings up ore thou hit--awd this vy have
been in yoar 'aind, Loo, Colorel; 1% hoo b oz rwnliloned before by cuhers
~-a35 to tne desrrability of =nrving  Science Corps 1n any one or all
of the Military Ssrvices, Then therc are thono thougl.ts: ﬁhothﬂr
there should be « rosbter ol scientyfic porsonuel, hethnr there should
bo snccial dralt provisions, wxd hewr any induciion or calling iﬂ of
reserves night boe underiakeon, that raght have becw 1n your niad, tco,
Colonel,

That do you think about tlio Scicne: Corps, sar?

DRe WATLP.AA]:  You mean n Science Corps to ho ¢xllod in for an
energoney?

«cntr,ts 1 unifor:» in
y Tl by 0 yhiatever

o

CAPTAIN ROTLIEY: Yos, I mean putbting ne
order To have betber control, 18 you =wwint te
neople are pub i1n wniform for in wmrdtime, on
Jobs, ©5 1n m81y coscs thoy cree

5
h
3a

d koeoing bhom in the same

+

DR, WATERMAN: I thank that is o vory dessr b1z thirg,
CAPTATIN ROTLEY: Do you fecl thers 15 cnouch ase for at, thoush?

DRy TATERUAN:  Yos,
CAPTAIIl ROVLEY: .ufter all, they hoeve o iHedieal (o cnee) Corps
in both Servic:s now,

Dy TOTORMIE: I krow they are deang some - ork aloag this linc,
If the Services can and do dovelon ofifacurs who Linve the ftyne of
scientific training -thich civillans siwve, 25 15 btilien c.xf ol to a core
tazn oxlent an that way. Key andividuils in the Scrvicos cortainly con
provide & very strong nuclouse In addition to thit, i1n tim¢ of n

CY‘I-‘
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booizs, 1nadoquat
bt good for
loast, OFf
under ony Clr oot
am not roforrlng

e
-

o8

[o]

There aro, of coursc,
Switzorlard (Swit-erlard
50 Ollg Ihosc men will con
WOdv‘, howcver, whtt
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QURSTICN: It 1s ovidens, from tho rcading of preliminary row-

ports of tho various govermmentel agoneilcs, thas the Kewy docs a great
deal of 1ts roscorch or ~ contr chusl basig, 1t scums avheruat 1a
thet wav of doing res-arch thrt Lhure ©211 bo o ronl poseidbilaty of

interference, c¢spocially in bu310 research,  How dous the Nevy tole
steps to avoid that?

]

DR, V.ATERMaN: You mean intorfarence betwecu the ports of its own
program or with othur sgeacies?

QUESTIMIER: Between your solves and the poople who ' ro contrecting
“or basic rosc rche To stats 1t 1. a different way, 16 wonld scem to
mo that 1n snterizg 1nto o con*ract for besic res-arch you woald brve
to 2 ve sone cgr.caont br tweon JQQfSOleS. The oleaent of frocdon
ould scom So bo somewhot inborforod wathe I ves nendoring whot stops
you t.ke to gave thes. poople complote friedon and &t the some tiic
get soms results,

DR, “ATORI:L: The ansier 1s £rarly simplee.  Iigtoed of going Lo

a unive rsity aid s~ying, "The vy 1is 1vberosted 1m five or osix prob-
loms and we know that you are experts 1w this ficld, vhich onu of
them would like to do?" we “inve gonz to tne amiversitios eud scid,
"MN~tls on your mind? We know thit you cre worlidng inm this ficld,
Thet do you thaird: 15 thu nost 1aport.at thing to Jdo in bthis £1.137"

Thoy «ro exverts, You go to che man Who you ¥nov 1s osn ackuow=
Tcdged leader 1a las field wad ask him vhat ke thinks 1s thc most dm-
vorsant thing to de in his own fictde 'hat 1s ho cxcited sbout doing?
Thea, ofter discussionr of that kiad with o mamber of thr lcodors, thoy

n~y be encouraged bo put thoir suggestions i1n vritinyg irn th Forn of
opozals, so that what wo get is fi1lt.rang of th- fr.c rcsporsog, or,
rotacr, the fre. proposals which are mide by them o 4 mofh by as,

560
-
&

o In gereral, thet as the technrines  Fand cat “hat tecy r
torested inm, 1het Shew are all sot to do, 't Shey zov trada
where they have recl (oports, a4 thiab the oxporte tank i
ant bottlentcks in the res.ireh £1.1u, “:d theo A Y £ leetion of
thesc to form thc program Uace the conirnet ws sct urn, o cow
Lthey are the cxperts and rot 1o s o hov to ~o ~bout

S
=
N

o1

"S
J

Tic «re in touch with it If tig rocc‘roh ch 7ig s sCOpo or air
or runs up 2goinst o n ogytive resuls of seme kiad, thor « sbep in and
consul®t with theme, If w- ¢t got conpebont cnoush porsosacl at we-d-

quartors, we may tolk wath thea ~s mor to vy and of £ r osagoosta
Onr¢ hins to bu prstiy compedtont 1n the £i21ld 1. quastior, ho.cv.r
thet

18



That 1s tho genercl plhulosovhye L thonhit .t Jarst you (anted

$o knew how 1t was crranged so thot thore 1s no coflict bebueen
whnt the iaval Kescarch Laborotory, for oxsmpl , docs nad wuhst
donc 1n univorsiticse Ll ars s r o thet 1s thrt no Single Jalbor.tory
con possibly heve all the oxports in *he countrye The phflosnphf
wunderlying cur program 1s that if vou rnt the bost renorreh donmz, ou
must go vhere the best men arce The bost men ray be 1r omn 2ar Foreo
laboratory, an Arrmy laboratory, licvy laberatorv, or in some outside

1astrtutior, You go tc the best wea you knowe I yo have the: am
your own shop, sc much the betisre But they canlt possibly 11 Te
there,

<

a Irbor-tory fer a spicific pur

v pic, the study of cuprrsonic noro-
dyucnics--the prob]~~§ in this © W uli net b gelved Yy sctbtirg up
the finost laberatery yvou could wmagine ond coswang thnd vould do lne
tricl, beccause you never could 2% £ro countr 's best cxperts thers,

In fact, 2f or> wanted o
posc==wc will say, to tiko 2 1i

cxccot during a wartune omerpgoncye -You conld got only O”u, 2ad you
vronld be lucky if you ot the top oncs, The rost ronld b scothered 2
over che country, .

if you vmat to do the bass Job in resiarch, youw heve to g0 nnere
the ac; are, do the bust you c.mn bte 5% th. nwn 1 your own shop, ad
let them go shead where they cang bat round the progian cut by gozng
uhiero tho men are Hnd letbing thoa vork 1n thoir heme insti lutioas,

QUESTION: In thwe s me strar iy, Dr, daterian, Josg th: IHavy, 112
contracts, ingist om o progress rop ort7 Do 211 papers tret cre wovis

p bileng te the Lavy? Docs the -a ry 1nsist o oscreeniun, 21l uooars

bvfcrv they arc plleShud by thoesc uCl,ﬂllu 3 ovortiag O prod
which at least the neney 15 furniched by Lhe Navy7

4+
“
d

4
v
L -
¥}

DR, WuTERMAN: Yhe Navy requircs, zn its ceortrocls, o riport which

wo call a periecdic stotus report 2t oo lorger 1mt rvals tLan STy
thyco moathse, Th t 15 £or owr ora benefit, »:umoraly jnst to keoep
troclk of thingse It may not hevs onyshir - of selonbatic 1mp“rt nee in

1t, oxeopt the more renticn of what has b. . accompiiuicd, That gots
ro distrabuizion to amount 4e o ~thirge It 15 mor of < ”dﬂlﬂ*quﬁ-
el 1

vive matbor o k.ey trach o0 wonb 15 501, o

el

Scacntifac or tochnical r.ports cowe out as opportunlty offers,
whcn thore 1s a mabural stoneing picco o somcthang to ropord,  Thon
i

c
there 15 o final roport which inclawdes scaemtific zspects,
In over 90 porcent of t.o wrork vath wuversisics, th. work 15 w.e
clossxficd; the only instructions oo Lho controctor ars that no ren-
tisn be made of ory nossible militory oonlicatanm,

19
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to leok over, ard i 4
report hos wide circul
lisned article or wail
the ccimrtific vorld is

cr ropordt is put 1w
subimatted Ter oublzcxt e Lf 83y the n~ausc
e
atiosn arnor.
by pudblac’

vory smch intaiocsceds In ‘"*ur"", TI08s

dissoninate the news widely among
I am talking "ntirely chout uncl:s

QUUSTICNNR:  Yes, sir; I th

¢éy, 'vmd Thit is smecshing 1a *hi ch

wrould come cut in sciszuiific porindicals, os therr should, I thaink,

=
T

15 ~onerolly also
senut to us firss

t. Thas "ﬂlorLlfic
s usuallr a

3
ript 2
12

oL

os)

drsteibubl m

=T

i 4.

o
wCIULILTLS LS

=

4

He ol
C

men vho con make the bost use .
s1ficd mat.rial,
Doos thet answor all your quections?
izk 1t dcese
1
GUESTICK: You hiwe mentiomed sovoecal bulpotary fi-urcs, Doctor,
latels corfusced as bo vhint trey raally momn, I den't heve o

ke Vhat does a million

than develcpnonbe The cnst demend

shop or getbt scacow elsge to o i
ho pubts in an intorcst, so thhi
Tant 1s cur way o doans 15, L

troots, vhcre, on the avera.c, {

about 50 porcoent of tav roncye
oratory Iz

c1iitins amd porrancat

acllars puy iy the way of fwidsa nta

. - - - SRR . ., I P 1
crks oulb thaab oy Tor the 1a

DRe L TERMT: fundanc~tel rcoseorch, of courec, 1s 2 Lot cheper

s on vhobasr vou 1o 1l an your ovm
vou ot sowcoe slsc o te de 1l
M

oveorivio b S ote Lure for a

Tow, a3 to -hat 1t will bays G thy (v.r -, 1 would say thwt
Fusdaiental res.arch coolts cro cboud orr-tonth of dov leprent cosis,
Thet 12 cas yordsticly For ancihir, I thirk sndusirics say kb t “n
oo wwortunt resenrch project, coicthings of the order o 15,000 doll-cs
Jer manr vall got th hob donce-botwec o 10,070 2:ad 20,0600 dollare, or-
navnsy docsendivg on th cosb of overbend in B csbablaigtet o, Uzl-
versity csts coc aph 6o b coasideribly foss,

“With ocvr yrojocts--I thaal
Them in thic wn tv progr-oni o
o uraversity proic

1
1

ile may bo "irrking 2lonms 1@ 1t i
a predinte shtud-ot and - chomce

equimicnt 1n his sh’ D Th*‘c, Lhory takes only Ghe sHiary f toe asz

e

s

A
110

you may oo

co

hare aver GOQ—-qbout GC perceant of

\
unt to less thar 25,000 dollarz, Ia
oroexoert vhe 13 a1 oadiag avihority,
ot A gr g projucte Xl he whds ag
bay neberial ard war construct tho
515~

ant .od o certian mount for exnondoble sapplics,  Ho, Lo en the

wuverosity poy r.ll, does net reecoive nor
thovsh % is cusbomary £r univor,

Eo

cho job daring the swmor,

hrs satary that my, al-

! 1
| . - ) . PO — -
atlous £y pay the won 1 e svys ~n
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TON: I understeed that ycu hove o Tasurs for Groat Sratoin
search of aboubt 15 millior pounds, It would apn.or tha
ricbien was the sar as ths British for ba- ¢
ras vonderang wasther e wors missivg T Cth or
place Lo ont addidional moncy.
It serey; I ooy hnve born rmacundersbeod in thelr
scareh ard developrort us 89 0 1l-
1licn dellarse Thiit is for rossorch

froure, ]
licr. mounds, That 17 about 280 1
and dovolopment,

GIESTIONER: I
about tiucaty percent,

13 the figurc w-u had 1n ided,
gs~=ab s 44 1] -

Dity 1LTERIAN: Yese Porhaps thus
The d“lelnltla arce rcocnaviry eboat 11 nallai-» pouan
lic: Gollars, That 1s 211 basice

QUTESTIONLCR:  That 1s the caulvalent, thoen, ~0 211 nar Laisic ro=
secrch,

la]

O 2% She fow nloces

; T s~ad =t wee ~11 broice i s
iwhore they do oagincoring, like Chrsbridpoe, 1t 1w uld appr sach ammlied
1

O

M)

I'CSel rcily

distir.ectr-m 1a bosic roa. 'rch

The Brztish hrve ar antore > 1
ifforert ~uy. Thov sav th L brsic
i Py

wiich I referr.d & 1n 1 smevh d
rose rch can b olomred, thes Lhe 4 s
This 1s on inport vt ficlu Lo do Losis res. reh ]ﬂ.”
is darccbeds Fou, ~nethor mvn i s o banr ploce ning

1tinbive so do tue slie b, The twe kinds
cxoetly the 3 me, but ke points of vays an sobtias thoa up wore dif-
feront, The Bratish de a gsrest donl ~v thet planncd basic riscirch,
vhich cimcz elnge to coplicd,

~
D
P
U

CoPT.III 2OLTY:  alon,s that lang--o« I pussibly Caontars Slalidany,
was also thlnklnv sbout thig-=you n“ubiu.ol the fipuwz 7 20 nillion
dollars wath warch the Office cf Taval Rescarch was

gscarch 2lcne, ald yeu ncty sir?

DE‘). U TERT LAY H YOS.
CAPTAIN ROVLEY: o don't s-ob Lo tie that up vita 2iy over~all
British cxnerdaturce, Did you _1ve any fiurs for our couniry as a

‘hele on bisic resezsrch?

21
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DR lic,
thot wras o rouh e sse

cAnd,
ST Ciie

and
r:

cr the BEilitary Scrvices, 2
g dr o the 11 O bosle

0PI POULEY s Hot ancludiag coraceulture, minos, nid so Dorth?

MR T LTERMUE: Nee  The wlzitury' fizure I ogove fs osonctoaing of e
crder ~f 50 m1llioa dellars.

GQIISTION:  Havr stwern of cur fundonerdnrl rose reli 1u tras o omtry
1s ultziately sunported by the Governrent--ulizt percone e?’ 1 mern
the Yedersl Cove oty Stote Veverrmiost, or ary rre o8 overwont,

DRy TATIRILN: It afroid T crvldn't ave vea tho Tigure oo thod,
Porhe ys the dost nlaco 3~ 1o ok for fl(ur wouldl b o1n the St.olwam
roport, I thirl thet ronert crtanates theot all foris -0 Fodor 1 osup-
rort an rosenrch and develeprob 1 She courtry, 1t cludins industry,
are of the crder of 1¢1 billicn dnllars 1f wy »wrery 1 corrcct,

QUESTICON: But whet pereonb e of the tt 1 resc.arch xrerdituze

of che country actarlly comes

G\ g-.100

Py,

vioree toan 2t oor other,

oy

.

in Serms o f tle salirics bo state 'wuv.rsity professors *h cre 4ol
rcoearciyy and all thes sert U0 ching?  S-1lav, o than, riu _at do-m and
getbiny 6 our tot.l o abtrabudion, I thank vu 211 2 4 th‘t 1% 15 4
sreetd vn1 hi her thoo your f1juvre andicstos, tiis 18, b7 pre goclang
our 1zlitary cxpenditurc,

Die ".TARILM:  I% cortaialy zs 12 yru opran | 1. b stabe s ippord,
beeaas t“~ stabo wiaversibtice uould cene 1‘t~ that 1r a bir ey, L=
dustry, of crursc, 1s suppnrbing rescrrch,  Ih o vhy L ocenfis d onpe
scelf, vhon T ws trllaeys 2boul brsic reﬂunron, ST J ONPCne
ditures, I guoted the Steclre: fr7ure of ~boul enc billa d-llars -
sive yeu on adesa oL the totol macmytude 0 vnes 2a b vy, spoab b o1oe
dustry and vhe frveriomrt ond oo ooy LU Tigure 1s thoar cstinctoe
of ihnt 5oo2s into Lhe tob.l rescarea progr o fron the Goverrmmmt, I
an net sure ””o*hur that 1-icludes o shroes,

CUBSTIORER. I +hiﬁk that, <b 5 4 an shor way, 1% 4 ds to¢ undor-
cstincte the 2:tu-l ‘rt L".u Sais consry ds eikan, an Dulcertal
rescorch,

DL, AVEALLT: You are crzts right, woulth vt oants the
scource c¢f inceric tae uq*vw“i:Ltius‘Jnd ther $he source o0 1nc e of
the i~dusirics to ot 4 ecminicle sictwre,

[UIESTICH:  Dr, oot raarn, the Steclnan rep rt has placed 4 roct
dzal of osmphasis on the Inek o7 fefo lrfac nsny-py-. It nen enlled %
22
ly”'ul’:" (’:, = |I'— " ‘o "',' HNEN
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a liniting factcer,

I belinves

a

’
H

Thet .9 bt be v ry Important in re-

quosting funds from Cowerosse,  n obhor ”ord g, 1 bnc fﬁr,m,:,blﬁ fu-
Sure in requ stins fairly larse aryomse fron Crr o rass, 7 uld o by
styraed at 11 %7 tue owhasis thnt 1o bearng placsd une > ths 1l2cl of
1oapover? It wonld s 1 wou t.euld have £ wake an affirtive s5-te-
sent thit within the limit of the Fends you can st. the aanprrer avail-

able to curry out your progran, am 1:zlnrrﬁb whothor the seneral
statorent in resrrd to the limis ol sclountific nia mmawer, insicad of

o,

J

J.9

bernefiving Tusure dev

when ask-

sl pnoas, me~hit not be turncd apainst us
2 -

iy for funds for a pro_ren hich L.ight be necessary tnthain 13K
four or five yrars,  wsuld yoo corrient on that? .

DRe 'WATEWI": I krovr they D”VO rade a strong pei b of thote Ther
is a ~r.at 1:al1 <f btruth i» it, That ~ur 1ir“it jruospoabing fuads 3 du—
Linatedy a nanpewer one,  If ' try tn out funds in irncxpericaced hands,
1t %21l be wrsted, e have te roat Dor tga taloot,

IZy op.nirn is th te-and "ic ‘uve ~vidonce ©rr this i our ¢« 1 or -
sran==ti. Stoslns 2 roport wes sonoshet possiuaastic, theuzh, 100 Lo ro-
srccte o hive apnlicatiore for basic res.orch froa ;Jstl S BLe wmy K
thoge anplicrti~ms u~d passed, 22 o reguired, thr-u h thz e Js oL the

wngvituta as andw ore agprove?d by Lhome  Our ovid mee is th.t Lood r.-
gocrch ren Aare cvoalabla rasht vt s L0 dham, v r. ross.rel chine. Lr Ly are
in [elds shat ore inport o oh b e Sovernoamt, the .3litrry Scrvice,
wad others outside,  Tho total vouw'd amount L oo ¢ mzvder bl Tuvre,
That is She nly 2npreneh I Imev whore we hove A frate avideice 100 r =
soard t~ this pr-blun, und 1t eonceras basie reseoarch facilitizs, wot

develonncat,

I thank the Steelma . roport vas ~lsc coneeraad Jitl. g, 1ot c=range
pre_ran ant called (oboaticr: ©o the fact tact besfir. o covld v _ome in
reserrch and davel-pront in o bis way, we hnad te et more scieniistie
Thet 1 19 crriaaniy trav. ‘

CAPT.IN ROLEY: I Lnv. cno oth r noint 2l n | Bhe liie 2 Jeloned
Calchrist's questﬂon. Yo v ve sbe scsd and cothors hive strosscd e
necessily for on adnraastr-taive stoff of sciontific pora~inel in our
14lz%ary Bstobllshmorts ~1d 12 othlr vorhuont doperb o ls, ol
cact we have Y wmubor of poveramomt leborcotorics aanl chab siie of then
Jiploy large muab rs ol sr'ontLLLC Dirionn.l, ull th 8¢ sCiCm 51~ T3=m
2 .meers, applacd rescoreh oad dovel paort wom, phyraicasts, chevisda,
awd hrt net--nre buken oray, rocsaisbly, frovotholr whaversition and

ther ansbatutions vhire btne, eomdd beve droin 4 po pley The C-vern-
-10::4:, acds theme Yob thoy cro oo Ieng or abla, hils they ~re ! iy
frr tee Governneat, b Lo trons s udc-&s. Thors{ro, .o arce gotbing
ne rritner Soward roducras buig doficit ol geavnbisie ntopocr,
23
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HS A S AP
Do you huwve any rdens alom thdt n

Goverracat, I corsuonly e

S
- 2

c, air? 0 meed them an cur

Ting £~ gtibe that we ocu Lt

to gave up some o oowr en 1 the Gowe \wi vd thlatary Beto 1115h-
rients and sonrd thom back to unlvor.itie. &ty Jde rore vwrrk thore, bLe-
czusc I censadar thot there ws usrl that 2 ar-ent and dospor tely
resds to be d ne wvern af ¢o f1od ourcelves 10 shryhyic,

DR, There 1s @ corrideratien © b kopt 2v nird Shore,
In nony of tnoes. cases, the wazversitics weuwldn't tale th back,
They are ofter not tho ¥and ¢f pcople whe shonld werk 11 nnivessiticose
Th. upivirsitics =zt a man v ho ean, trach, for onoe thinge  Thuy want o
ma s vhe cwn do rescearch, for cnethere Those arc the two moan cor saders-
ations, N

£ laborotery dearp aoplacd rescorch oid devileprient dnsoult care
shout the uants tocching abilitye He ans b he worldls ~worst boach-
Lre Imt he may be able toe pot ca wath cther peoole very wells  Trhat
1s an nsset, DBut the unavers: o7 decsn't e re o much sbiut Lhate  If
he 2z on the ball snth rdeas, Shea c¢ith . r conld use hin,

But vouw have © guestion £ differcuce of < oovzy b T oLhzak Lhet
vudrr The ordy ary laws of UClOCCth, bhore aro Aoy crevitote
to covermrient laberas rics dhere tihveo o apntasd g S levelop-
ne-b wath a ch nec £or basie reacarch, J1:L FECIEL ) A ool iMe
dustriad Tabor:tory "‘h'l' doca oo sualar thing,  Tacy JTuk, the atrosphere
bectior 1% 15 nore dbustweslike, sore atraichtfir-mred, a»d thoo like
1te Lh\- like doaia ) vtk penple and e thang thainss donw, jJustl ohe
w2y tho Cstrblivii abs thor dlves dee

In the procuss of urbaral sclocty », then, the o-~&eblishn 't nll
cev the type ~f mew whe arce rost uscful, The thuone, U~ doy, Lh ash, 1s
te ke sare they k g frogh aviltede am? 2y nd pot v a2 rut,  The
donger may be thoet thoy ermader thoey Pave an asy chiir for lafo eoud

don't cinrs thowstlv s aftor = wuilo. !
alive, a-d th2t 15 shy those th r coroald

T,

W I’k
170 b=

tninr te ¢oo1s keep the

ratl e, L oholiove, are

(7 7Ge
CoPTuIM RULEY: That -+s _ox:n, e be the ccecnt h AL - f my cacobic
T aw sorry o kapt you cvarti e om the aussticn platf rm, but
ere gretificd Tor the wforaabion you ave u. ‘1 very Goavney te Livvo
heard vrur Locbhire, sir,

2

(15 Decorber 1947--450)
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