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RESEARCH AND DEVELOPMENT IN THE NAVY

25 NOVEMEER 1947

GENERAL FcKINLEY: Gentlemen: In this current course on techno-
logical progress, you have heard from Ceneral Aurand-on the Ammy side
and General Craigie on the Air Force side; this morning we are very
happy to have with us PFear admiral Pauvl Y. Iee, who will speak to us
on "EKesearch and Develcpment in the Novy,"

Admiral lee gradusted from the Naval Acadumy in 1918 and hes
served in various assigmments aboard ships and in Navy vards, Just
prior to VWorld War II he wag Assistant Waval attache in Iondon, He
is now Chief of Naoval Rescarch znd has had: that position fer the last
JCET

I take great plecsure, indeed, in pressnting Admiral Lec,

ADMIRAL LEE: Beforc discussing the Nevy's rosezrch and develop-
ment policies ond progrms, I belicve it best that we first roview
brlefly the composition of the Navy and its ﬂrcwth over tho past
century snd a h,lf

The United States Novy is the largest technical org nization in
the world, It is the greatest user of powur, Opbrqtks the largest
murber of shins, 2nd emnloys the largest number of tichniezl perscn-
nal, During the late wor the Navy ancr"tud ships of which the total
horsepower exceeded that of all the public utilitieés of the United
States., Two=thirds of all naval perscnnel in that war were techni-
cians. The Kavy operates in the air, on the surfacs of the sez
under the surizce, It must design aLruruft surface ships of man\‘
types, and submarines, together with all of the thousands of ceviceu
for submarines, together with all of the thousands of devices neces—
sary for the operation of such craft. Its weapons cover the entire
field from small amms to guided missilcs and ztomic bombs, It must
adapt all of these to the rigorous conditicns imposcd by the sea,

It must trein p<rsonnel in every phase of enginsering.and technoldgy.

The histery of United States naval power has followed closely the
history of scicnes and technelogy. The early nincteenth century saow
the revolutionary dovclopmcnt cf Fobort Pulton's stezmboat, Tt also
witnesscd the conversion of the Navy from sa2il to steam, The Atlantic
Octon wos first crossed under steom in 1837. After 1842 no United
Stotes naval ship was built exclusively for sail,

This some era produccd the first submarince, This invantion and
the development of partially successful models by Bushnell, Fultoen,
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Holland, and others were followed by the MNavy acquiring its iirst profos—
sionally built sulmzrine, the PLUNCEE, in 1693, and thereby becoming two—
dimensional in ths sceope of its operations. It remained for the twertieth
century to witness the invention of the zirplane and its development and
adaptaticrn to naval uses.

The nineteenth century salso marked the establishment of the first
naval activities devceted te research and develepment, In 1866, there
was established in the Havy Yard, New York, a small 1avurﬁtwrw for the
testing of lubriecating oil. This event stands ovt o8 the forurunnor of
industry?s lster oemolojwent of chanists 2nd enginecrs to pass uven the
sultability of materials of 211 kinds

In 1870, the Favael Torpede Stafion wes established =t Newoort,
Frode Island, snd charged with the developrent of tcrpedoos, torpedo
equipment, znd explesives, In 1872, the first naoval proving sround wus
opened nesr Annapelis, hinryland, ﬁs the rznge of guns increascd, this
activity was moved to Indian Humd, Maryland, Here gun znd amor re-
s¢zrch hos led to many sierificent advencoments in ordnance,

In 1881, the Nzvel Cbservatory was established in Yashineton.
] J A

Another carly noval laberstory that will elwoys ronk hivh anong
the Jorcrunnuis in orgonized research is the Experimentzl Model Fasin,
Authorized by Congruss in 1896, it waos opencd in 129€ in the Favy “ard,
Wiashington, HNow loeatud at Carderock, Maoryland, it is the fincst pls ﬂt
of its kind in the world, Istablished primarily to dotemine the best
foms for ships' hulls, it has been exponded to conduet research in
hydrodynamics, aerodynamics, mechanics, ship construction, and ship
prepulsicn. : '

Shortly attor the turn of the century there were establishid the
Enginunrir~ Fxperinent Station 2t Annopolis, Koryland,. znd the ITucl
011 BEurning Test Laborntory ot the Navy Yord, 7r11dd~lthu. Tha seape
of the latter has been broadened te include thc testing of ships?
boilcrs and nain propulsion machinery, Both estzblishments are unique
in this country—if not in the world,

The pericd of ¥oerld War I was marked by a rapid expansion of exist—
ing navel laboratories and the estatlishment of new cnes, Among those
established were the Naval d¥ine Laberatory--now renamed the Naval Ord—
nance Laboratory--located at Vhites Oak, margland, the Underwater Sound
Lateratory at New london, Connecticut; the Naval Aircraft Factory in
Philadelphiaj and the Nsval Research labvoratory at Anscostia., All of
these establishments have made, and are ceontinuing to moke, important
contributions in many scisntiflic fields,
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This same pericd witnessed a growing recognition on the part of @b
hilitary Services of the importance of sclentists. As a restlt of this
interest, therc wes suthorized in 1915, the organization of the MNaticnel
AdV1sorv Committec for Aeronautics, vhich was charged by Ccn"ru ss 1o
"supervise anqgdircet the sciontific study of the problems of flizht
with a view to their pracivical sclution,™ and to "dirvet anc canduct
risgarch and expoeriments in leroreutics.” The Hotionel Rescaieh Couneil
vas established in 1910, under the ecusolcess of the Nationsl fLeadomy cof
Scimnce, This Covnell vnderbook to mobilize scientists e vork on prek-
Irms submitted te it by the Aimy ano the E:V;. Thﬂ third scicntific
organization crented diring this perind weg the Rovnl Consultine Board,
Tts privzory funetion wos to find v-“th—VW1ﬁ, inventions for var usc.

it wos composcd of outstdanding incividuzls frem thoe v“ri‘us technical
groups tnd instituticns of the country under thoe chaimmanship of Thomas
i, IEdison, :

This bricf historical scocunt mokes it g vi ¢ ozoparent thot
hos long recognized the impeortonce of reseorch rnd dovelopnomt fo our
nationzl sceurity, It roamained, however, for World Var I to 2.mon-
strte biyend o qv*stlon of deubt vhat the notionnl sceurity of 4his
country is cs ovpeiuchu on our ccuntry's sciintific stringt: 25 it is
on our industrial struongth, The rucent vor vwas indocd 2 rmes for scion-
tific svpromacy, for upon thot svprumncy denended the cubtcoms ol the wmr
itself, %o won thnt sciantific race tut vwe veon it by thoe norrovest of
margins, Indeed wio ven it worce by the blunders cf tho Ximans thoan by
our ovm achievenmenis——oreat as thoy were,

OQur developmunt of the nroximity fusc, radar in 211 its forrs. ~nd
the ntomic bomk hove porhops mode us belittle the seiontific oo h:u, anents
of the¢ Germans in YWorld ¥or I1.  Povkrps we fail tf sive thom €
vhich they are due for thuir develew int of the snerkel suomaring
the hydrozen peroxide type submarind which vos the first Lo subiicrs—
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It is truc that these doveloomunts came too late to have a decisive
infludnee en the outeo-c of the var., This s & ©, hovover, to the
feiure of the Germeon High Cormv-nd te r;cogﬂlzu_iully the impeortirnee

of such sciuntific devilopr.onts, There is streng (vicd.nee thot ~11 of
these develepnints could hove bsen put inte opoerati nol use ot 1 "gt
onu year scerncr than they vere had tiie High Commeond not
arovnted te o oyunr's helidey din the devglemront of now Lcﬂpcns.' -
cosy victordics over ~nd Fromce opparontly ¢ rvincod the Gormons
thot they covld wdn r with the wenpons they thon nosscssid,  As

o result, thoey ploced “111 vmphosis on o p“adact_un nroaoren of oxisting
TN POnS at btiie oxpanse of thedir dovolepmen OQTAJ. Tt vos oot until
sfber thedir defeat ot Stelingrod bzt they x cliz & toey could not win
without nev wecpons,  Tho yoarts ¢ to v¢ thelr dovmfall,
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It is not pleasant to cdnsider whaot weuld have been the effcet of
these nzw Guman develomments had thoy beeome oporational prior fc our
invgsiCﬁ of Formundy. The snorkel and hydrogin oorexico typue submirines
oresent o problen which we have not yet solwved, oven ofter tro years of
effort. The V-2 missiles ore still L_tucut 2 counter. W@ oarc just now
produeing jet pleones in ooy guontity--three yoors arter the Gumians first
used thom in c.mbote

The war demensirated mest foreefully that the national scourity of
the United States is dopondent, to o very large dogreo, unen onr scizn-
tirie strength., Tt demonstrutod thnt from purcly ‘hndauuntaf reeunych
studies comes knowledge which con hove o srefound offoet usom “he oub-
coms of war. lt cemenstrated thot the ci?ili:n sciontists ~nd the man
ir uniform must wrrk tegether as o fToon 11 we ey o toke rool coventroo
of cur SCith;i]C strength and apply this knovlodze to cur notionol
sceurity,

In considering vhat the Eovy shonls do in the rosenveh ond dovilinp—
S ment figld, 1t is neecessary *that we cmmstaer 21i the fretors invelvaed,
voth notienal and internatiomal.

The Undted States is nrocomirant in the ficlds
1o

engincerdae cevelennont, ~nd productiom. This tos
oy f:rCufull‘ by oour tramoncovs industrial

50 weors, d”ll? the riocent war, we out-orociold the
comvined,  Thot tar oo plxskzgu our n‘flg”“l LP*-“ﬂtt“
to quiekly apply fundaiontal sclentifl
ments such as rranr, tk¢ proxinlty Mise, pueniceillin,g
ma oo host of otheors.

Y S0 orceu*nwht in the fivids of soplicd reserreh,
dovclrprfn*, “nd production, we shoul : e i i
in sc for zs hasic or ihndaruntal ree.areh is concernd
procminents It s o foet that In dhis Licld o hove
nosceondary positin.,  In provory yoors woe depended o
able dugres on tho basie rescarcch which +2s conducted
imoorative tinat we rcecgnize tuis fact, for iF we 24l te

.correct +his gituatizn we miy well find warsclves honelussly uuc“"qﬂ
in the years vhich lic obend,
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Prior to @orld Vor 11 the great bulk of bLas
in Maropeen labornterivs, lany o1t 3
pnysical seiunces in the past one huncred vears
Poropcan effvrt, Thusce results wiére available to
Fromo then stom mony of our gractoest industyics snd
inportent rilit-ry develepeunts of thoe war,
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e now find a large percentage 4f the BEuropean research facilitics
nonproductive, Many of the great laboratories of Gemany have been
largely destroyed.and their sclentists and technicians scatiered,
Thousands of them are now in HRussian hands, It is doudbtful if we
will see even a partial restcration of Gemman and Avstrian research
within a generaticn, As a resuli, we have lost a giyeat source of
basic scientific knowledee upon which we depended hoavily in orowar
years, Due to the mass deportation of Ceman scientists by the hus-
sizns we fzce an even graver situaticn, It 1s kad <nough te have lost
this scurce of knowledge, %e not only have lost it, but we find a
censiderable part ¢f it in the nands of a2 country vhosu iduclogius
arv directly opposed to those of cur own.

In addition tec the deportation of thousands c¢f Gormman scientific
workurs, we find the Seviets embarked on a most cxtensive scientific
cffort. In their 19/7 budget appeared an item of 6.5 billien rubles,
or 1.2 billion dollars for scientific rescarch, This was in addition
to the research and devilopment funds +hich are no doubt hidden in their
military budgets. In azddition, they heve amnounced a Five-Ycar Plan
for the training and cducation of scientists and technicisns. The on
nounced objective is to- train and cducate in the five-year ooriod
1,280,000 technicians snd 700,000 lsborstery soucialists with scho-
lastic degrees, Vhether or not the Soviets are successfil in this
pvhase of thelr program, it is a clear indication of the effort which
they arc exerting. '

In addition to this Sevict sciuntific offort, v new find o strong
trend towords scientific isclation on thuir part. In a spucch by
5.V, Kaftanov, Soviet winister of Education, we Iind the following
statements: “lt is the szered duty of our scientists to guard the
secrets of their scientific work, It is absolutely incdmissible for
them not to concurn themsclves about nrescrving their discoverics
for their ovn country but immediately to publish abrozd. Foruign
sclentiste keep 8ll of their discoveries secret. The desire of -
Sovict scholars to inform the West of their disccv;ries is incompat-—
ible vith Soviet ideclogy., Unfortunately, our chaemists. have too
widely vublished the results of their researchy thé same can bo
said of radio chumistry; there have been grave errors in the ficld
of medicine. Important scicntific.discoverics got zcross the front—
ier,™ ’ ‘

This sc+ent*flc isolation is g far cry from the frhudOW enjoyed
by our ovn scicntists; as well os scicndists in countriss other than
thOSL dominated by the Sovists, In the ricld of basic rescarch, wo
permit our scientists to publish their findines, and, in fact, cncour-

age them to do so. It is only vhen militery implics tlcns cr applica—
tions are involved in our basic research thet we classify the progfct
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As a result, basic research boing conductod in the Unitod States, as
well as in Hnglznd and the froe countries of Hurope is svailable to
the Sovicts while thedlrs is not ovalleble to us. There is no doubt
but what this Soviet pelicy will in the lon: hzul reduce the produc—
tivity of their own scientists, but over a shorter pericd of time

-

there is the vossikbility that it nay work o their advantage.

Some time age Secretazy"Forrestal while still Secretary of the
Navy, made the following statement: tares are fought orimarily with
weapons which are developed bafore the fighting hegLns. Sxosrience
demonstrates that a ne=tion at war usually does not have time to push
through a new line of fundanental research and then apply that roseareh
bofore the outcome of the wer is decided. HResearch requires time,
Application of its results requires addéitiohal time, Vars, leng a
they are, move much mere swiftly than the rescarch procasses. Taring
a war a nation uswally has tine only to imnrove and adapt woeznpons,
the fundamentnls of which were ovolved curing years of pe;cb. It
follows, thercfore, that if a naticn is to be sciesntifically prevzred,
its Drbparcdn SS must be worked out in oercetime."

These obsorvatlons of Sscretary Yorroestal will be even more valid
in the¢ years vhich 1lie shead. It is orebable that wars of the futurc
will be considersbly shorter than those we have heretefore axpericnced.
weapons of mass destructicn-—such :s ctemie kombs—yill no doubt e
used and by their use the industrial and economic strength of oven g

great nuation can be quickly reduccd.

Durlng the reecent war we had numorous oxamples of dbv :lopnent
weork being carried to an advanced stage-~even into nreoducticn—-bufore
sufficicnt rescarch had been conducted, Take the case of micro—wave
radar, The Fadiation Loborntory develeved a cortain typs of radzr
equipment based on the use of o wave length of 1,25 em. Thic develop-
nent was carried through the breasdbeard stagze and praduction centracts
totaling nore thon 4G milliorn dollars were made, It was then discovered
that the particular wave length chosen had o high adserntion rote under
condition of high bumlalty In roin, snew, or fog this roddr sot wuns

ractically blind,

In the field of supcrsonic flizht we fece today a similar situc—
tion. ‘%ere it pessible that a planz canable of supsrsonic flicht
could be built today, we protably could not fly it because cf the
prosent human 11m1tgu10ns. A mreet deal of basic research on man
himself s required before we can safely 1y piloted superscnic 2ip-

craft.

.

Another factor which has been considered in plonning ovr résehrch

+ 1s the great inmportance of keeping those of us in uniform in closec
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touch with ocur civilizn sclentists aurlng times cof peace., - In the vast
there was 2 tendency on the part ci the Nilitary Services to separate
themselves from the civilian life of the United Statss—varticularly
from our unlver51tyv11fc. This was nct entirely of cur own chocsing,
Kilitary personnel were not particularly welcome arournd such institu-
tions during the late twenties. The belief was prevalent—oparticu~
larly in our unlvcr51t1us——th5t never again would this country become
engaged- in war, As a ‘result, militery personnel wers considered to
bc a parasitic groun. T had some very arbarrassing oxperiencess in
this regard at my owm university. It is prehable that mony of vou
had similar cnes. It 1s very neczssary that we do all in cur pover
to prevent this giilf from develepins once more. One of “the tast

ways 1 know of deing this is Jfor the bilitary Serviees to GIEoUTAgT
and sponsor the conduct of research in universitics. Iy eo doine v
will help to maintain the close tice betwecn scientists on d “1*c*n
oursonnel which existed during the past wor,

Hilitary persomnel can benefit grcatly from close associntion
with scicntists. Such close associztion will tend to brozden the
of ficer concerned and teach him to coprooch the problems he must
solve with a keconer aoprecistion of all the factors invelved, Iuring
the past yezr, I have had zn opportunity to cbscerve the resulis of
such assceiation botween sclontists znd noval officers. 7 can assurc
you that-it has been a nost gratifyine cxoericnec, As tima goss by,
and more and mere officers have the epportunity to boecome wxnasid to
this scientific influehce, I am certnin that great good will result,

In considering the many problers associcted with naval poliey,
ene of the most difficult to solve is that of the emphasis which
would be nlaced on the developument of new weapons zs campared to
the maintenance of a [lsct~in-being. This problem could b casily
solved were we able to Jjudge accurately vhen, if ever; we would
again be dinvolved in wear. This we arc unable to do, Should war
comz asain it will come at the moment our encgrics aré preparad to
make war. This ploces a nonaggressor natien such as dur ovn-sb o
distinct disadvartage, Should war come in the near futurc, it vould
be fought primarily with the weapons we used at the closce of Jorld
Var II, ©Should it be delayed for a veriod of sov 25 vesrs it wmicht
well be fought with the so-~called "push button" weapons., OF cocurse,
if wnlimited funds were available, we weould not have to chocse botwoon

wo extromes. Vi could mzintain ocur military stremath =t~ hish lovel
and at the same time cormy cut 2 vigorous rescarch ond develomment
pregram,  But the economy of this country cannct support such expend-
itures. As a result hich-level policy docisions must be made and o
systam of prioritics estoblished so thet the funds mode available to
the Navy ean be wiscly allocsted betwsen the sunpert of a fliot—in-
‘buing and the conduct of rescarch and development, In arriving st
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these policy dacisions due consideraticn has been given to the vari-
cus factors which 1 have outlined earlicr, : '

In order to conduct a coordinated research and development nrogram,
an orpanizational structure must exist within the Vavy Departrment,
The elide now before vou is a simplified chart of this organizaticn.
Actially the organization of the Havy Denariment is quite similar
to that found in some of our large industrial establishments., In irndus-

try we frequently find the organizatica made up of & numbesr of monulachur-

ing divisions ond & central research lahboratoery. It 1s the responsi-~

bility oi these momufacturing divisions, under the gencral guidance of
tcn company officials, to not only orcduce stondard items but to cornduct

apniied rescarch and developnbnt lending to the Impr-verment of these
S vunag I‘d 1'bw1’!‘15 -

It is the responsibility of the cuntral resczrch ilchoratery to
conduct a broad progrom of rescarch, partly in suppert of the manu-
fuecturing divisions and partly 31kbd at the ezcquisition of now knowl-
cdge which may lecd to entirely now developments. The flow ¢f informa-
ticn botvrecen the centrzl researceh laborstsory and the manu{ceturing
divisions is continuous cnd in both dircctions.

In the Savy Deocrtuent ve could liken the Sceretary
and the Cffice ¢f the Chief of Novel Opcrations se the to
in industry. The varicus matorinl burecus hove their ind
counterpart in the monufncturing divisicns. The Offizcs o
Hescarch is the headguarters corgornication corresponding
research group in industry.

It is the resvonsibility of the verious materizl bursaus, undur
the coordinstion of the Chief oi Havzl OOrruulOPS tc dcva;oy and
have produced the ships, planes, and squipment of all kinds requircd
by the operating forcss. To do this th!} must, cf course, ongage in
applicd research =nd developmoent and have wnder thelr cdninistrmtive
control the fzellities required for such an effort. It is the resvon-
sibility of the Office of Naval Rescarch to ccordincte the rescore
activities of all the burcaus and to conduct research, partly in sup-
port of the bureaus development programs, and partly of a v.r basic
nature. :

The slide now before you shevs the various stoges through vhich
new plece of naval squipment zoesi whe is responsible for each stages
and wherc the vork is actually done.

5]

To carry out the Navy Departrent's resnonsitilitics in all toch-
rical ficlds, umLMwaﬂmMnmnmddMﬁhpmm a large greup of
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techniecally trained civilian perscnnel is required, The slide now
before ;ou indicates the mmber oi these personnel and thelr distritu-
ticn, This group contains scientisis trained in practically every
field c¢f the physical sciences and in medlrlﬁe as well as a2 large
group of engincers of rany types.

DET AE;MZNT QF THE NAVY TLC&QIC%L CIVILIAN P FSCONNE

Activity Uenartizent Field  Totzl
ONR ' » 86 1626 1712
Pareaus 2072 —_ 2572
Iabs, and Test

Statiovs _ 9610 9610
A11 Cther o | 1130 1130
TOTALS 3058 12306 15424

To provide the bureaus and offices with = guide to ke followod
by them in planning of their individn:l vCSe re¢h and development prograns
the Chief of Navzl Onierations has promulscted the so~called & Lo i list.
This slidc shows these major catezerics:

(List Delctud)

As you sce on the slids this list covers the mizjor categorics of
navel warfare snd operoticns. It is the responsibility of the mrocus
and offieccs te so plan their own progroms that they suopert these brozd
major categorios. Each cetivity is riquired to clzssify ¢rnch rescarch
or developmont project under one of the & tc il he-dings, At periodic
intorvals representatives of the Chicf of Waval Onerations ro fow with
burcau personnel esch of those projects and zssign o priority therito.
These ONO revresentatives act as the uwser, snd by their essisnmont of
priorities under cach major catcgory exereiss control cver tho todsl
progrom.

The noxt slide shows the approximnte nmumber of roscarch and develon—
nent projeets now 2etive in the davy Depuartmont, the Murease or sifice
responsicvle for the orojcet, and the funds appropricted in 19486 for the
support of this program. You will note thot the major supnort of re-
scarch comes from the budgst of the Office of Haval Rescarch vwhilc ths
develepment pregrom is lareely financed by the burcous,

9
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DEPARTUINT OF THE NAVY

RESEAICH AND DEVELCTE TNT PEOJ ACTS AVD FUNDS

Approxinate
Number of 1048 Aprropristions
Bureau cr Office Projects Resezrch Devalonrment
kiedical 300 2,516,742 322,602
Ships . 2000 3,420,000 41,520,000
Aeronautics 1700 5,850,000 59,150,000
Ordnance 800 2,000,000 48,000,000
ONR 1500 28,970,500 3,122,100
11 Others 210 150,000 2,650,000
Totals 6610 42,910,542 164,824,702
Grand Tetal 207,735,244

A very large preportion cf the research supperted by the Oifize
of Waval Egsearch is basic research as distinguished from a=mlied
raesearch, .

This slide indicatcs the distribution of the
for rescarch and develooment.

funds svoreprizioed

DEPARTERTT 07 THY NAVY
RESEARCH AND DEVELOPLEWNT DISTRIRUTION OF 1948 FUNDS
Activity Hesearch Dovelommord
Hoval 19,797,842 29,173,550
Irdustry 9,044,000 100,193,000
Universitics 12,226,400 12,352,000
ther Covormment 1,842,300 3,106,152
Total 42,910, 542 164, 824,502
Grand Toital 207,735,244
10
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It must be reccegnized that these financial firures are anoHreoxi-
mations, 1t is extrerely difidcult to draw sharp lines of demarcaticn
between basic research, applied research, or development, ALl of these
rerge into each other., However, these figures you have seen are repre-
sontative of the effort boing expended,

The Office of Naval lesearch had its gencsis in the spring of
1845 when Secretary Forrostal established within the Navy Department
the Office of Research and Inventions, charged it with the cocrdination
of naval research and placed under its adninistrative control tho Naval
Reszarch Laboratery, the Speclal Devices Center, and all patent cctiv—
ities of the Navy, In 1946, the Congress, by Public Lew 582, zove this
office statulory avtherity and renamed it the Officc of davel loescoreh,

Under the low the Office of Navel Rescerch is rosoensible, among
other things, fors: '

i 1. The cneonragement, srometion, plonning, indtiation, =nd
coordination of naval research,

2. The conduct of roseowch in augmentation of and in conjunc-
tion with the research ond development cenductod by the various urenus,

3. The design, development, modificttion, improvaeent, ond
maintenance of synthetic training devices,

These responsibilities are carried cvi by threc principel srouns
under the adminisiration of the Orfice of Naval Hesearch, nomely:

1. The Rosuorch Divisions that are responsible for the nlan—
ning and administrzticn of theo ressarch programs,

2. The Navel FResearch Laboratery.
3. The Special Devices Cenber.

As I stated earlier a very large percentage c¢f the rosearch sup—
ported by the Office of Maval Research is basic cor fundomental resenrch
as. distinguished from applied rescarch., This basic rescarch progrom
is, for the main, conducted in our cducational institviions, ever 150
of which now hold Navy contraets, The prosras covers cvery phasc of
the physical sciences os well as extonsive work in modicine, Its brendth
is indjcated by the nuues of tho subdivisions in the research group,
These are: Physics, Nuclcar Physics, kechanics and ioterisls, Mathee
matics, Chemistry, Fiuid Liechonics, fleetronics, Geophysics, rhrsiology,

Biochenistry, Doctericlogy, Psychology, EBiclozy and Biophysics,

11




gra Quu*lv build up o traditicn ameng the scicutists of this country

ions ¢f CNI to »lan
ts obtai wDo Fyom
i4 'r 1"@ p h Vr-" '\w 11'lt__

Tt is the responsitility of the hesenrch Livi
and adninister these progrems and te rske the resi
this research aveilable teo 211 interested tureaus in
moent.  These TFescarch Divisions ere staffed with a combinaticon o
ian scientists—head:sd Uy Dr, Alan vntenmson who hos already nd-
ed }ou—-uho ravel ofMcers, Teo aoesist thie wroup in the caninis-
treticn of this netirerk of contracis nove established five tranch
offices loeated in Beston, Few York, go, Scn Franciseon, and los
Angales, These offiges are stafied i 1cnt;sfs business adain-—

S
-
Y

(.
2

istrotors, and noval offizers, Thuyv almost J:LJV centaes with
the vniversities vhich gre conduacting the iwsearch work In = di*ticn
to the branch cofiices locz t=d in the United States v ha?e cetnblishod,

under the Naval ntt"che 7 Lordon offics vhich Is in ceontact with thoso
conducting rescarch in anland and thege other Durcpcan countrics vhich
are cpan lO us, '

Onc scriovs problum we face in toe Office of Navel Roscnwen is the
question of our civilian scientisis. To 2lmn 1nd adminicter a progFwm
of the momnitude wo now supoert reouircs thot we Y ve sciertists of the
very highost trpe., T additicn iv is essential that thosc sclentists
10t remain too leng in those odo 1n1ft1;t1ve Lillcts lest
stale, norproductive and buroahcrutlc. I on happ, to s
nresent scicntific st-If is onc of th. vEry %1 }HUd trne
nen vho hrve the respect and support of the sceiontific 1
To insure thzt we kocy such men in e future we ore
werking out 2 DLTeran vLcrebv niversitices will ocamii num?wre ol
thoir sclentific staff to core to 1,un1ntton for limited porivds ef
tinew—say for 18 wonths to 2 JQCIS--ﬁnd Join tue ‘sciuntific strf2 of
OlR, thereby moking it pogsible for our prosent scizntists to rotnrn
to universiticvs or Iloborntoricss 1t is m3 .hope thrt this »reersy will

vhereby 1t will be considered onc of their resvpensitilitics to dedi-
cate 2 pﬁrtlon of their carecrs to vﬂ*‘rnwc“t FEIVICy,

The two activiti s undor the administrative contrel of (D which
actually conduct rescarch are the Haval ficsdézreh leborotory lecated
at Anncostia, and the Speciul Jevices Center locatoed ot Sands foint,
Long Islmnd,. . :

No doubt all of you arc familicr to some extont +ith the Navel
Rescarch laboratory, 1t was here th-t the phononers of rader wos first
cbscrved in the mid-twenties and its early dovelopmont cenductzd. Im
the twenty-five yenvs of its euistonce it has vade many other signifi-
cant scientific discoverics and develepmonte, including pioncur work
in the separation of ursnium isctopes. Todoy the laboratory cmploys
about 3,000 people, of whom sbeut 1,000 arc profossicntl. Its anrucl
budget is opprozimotely 18 million dolirrs. <t is wisosed in basic
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research, applied research, and developwent, and in test and evalvation
of new deV1ces and equipment, Its hasic “Cseavch fomes part ¢f the
tasic rasearch progrem of ONE. Its applied rescarcn and develoonond

is in the support of the programs cf the vearious burcans

[

Tha Wavel Fesearch Labcrstory is for all practicnl purmeses a
civilian institution. 1he naval staff consists of only 3¢ officers—
nene of whom, with the exception of the Divcetor, is involved in the
actual conduct of the resecrch activitics. The ton civilian division
superirtendents, togither with the Tirecter, plen the programs of
basic rescarch, ond working with the variocus technicol burezus plan
the applied reseaich and duvelomment prowrams, This is os it should
SIE

Since it is dmpossible to really describe the work bLeing donc
at the Navel Lesterch Laboratory, ond iwcr this activity is so clese
tc the Industrizl uollnuu, might T sugpe st Genernl HcKinlgy, thnat o
visit to the laberatory be wmede a nart of the curriculum of the College

1.

I am sure that all of you would gru:tly venefit from such a visit.

The other field activity ni the Office of Naval Resvarch is tho

" Speeial Devices Center, Thie Conter is chorged with both rescareh
and develepment in the ficld eof synthotic ’c.r:urlng': equipment of 211
kinds. Estoblished during the war as a pert of the Burcou of Acro-
nautics, it wss ordiginzlly concerned primarily vith probloms of trmin-
ing of avisction purscnnel., 1t mucde rony very important contribuotions
in this field. It is aov much brosder in Jte scoupe of activibios.,

It is operating in tho important ficld of the relationships Lotreen
mon end machines~—human eneinecring--ond is concerned not only with
the problams of treining porsonnel but alse with the effccts m eguip-
ment design of tho linited capabilitics of human ttwr:°. I kmow ool
no. activity which has morce potential inmportance, It is '1b.wlm.u]¢,
unique in the Navy, and, I an afrnid, =31 too 1ittle knowvm by i ,
Havy., “hile it is not sc conveniantly locoted 4o this Collegs as is
the Yavel lesearch Iaborotory, I neverthcless sugeost that 2 visit
there be mede o port of youz currlculu 'I CEn oEsure ou it will.

bc mest worth whilc,

In conclusicn I would like to sound 2 note of wzmming, In prowar
yaars neither the Mevy, the Amy nor the Alr Corps weos fully olive to
the implications of sciintific reseawrch on the conduct of wrr. HNone
oi us utilized to my real degree the ability of our scientists. Ve
depended to a large dxbont on industry cenverting nowly distcovered
geciontific knowludge into developments vihich wo could usce in our profes—
sion., As & result the time laz between the ocquisition of now knowlodge
and its applicaticn to problems of nation2l cecurity was frequently very
griat. Hidar is an clogquent example. This phenomena was first cbscrvad
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in the mid-twenties. #As early as 1930, its pcssible application to the
dedection of ships and planes was reportced upen by sclentists enwaged
in its stvgy at NX. As late as 7 December 1041, nome oi‘us‘nad cevel-
oped redar to anything like tihe degree which was possitle with the
scientific knowledge existing at that time,

Today, with the lessens of the wer still fresh in our minds, we
arc mere alive than ever befere to the imporitarce of research and devel-
oprient to our national security. It 1ls sssential that cg the yoors o
by we keep this lesson ever fresh in ’
T'a

bt
our mincs., By so do
e

ing wo oan
a2 - e a~ mope = - - - 3 .-
ilure £ do so will certainly insurc

insure ou; naticnal qbcuﬁlt” I
our defunts

QUEETTICON: Adﬁlr”1 Lee, on ong of ;our slides vou sanVVA a quantitar
of 6,910 pac “plv hzd een assigned to tho test stotions ond loboroiorics.
Dous that figure Include the operctiongel develcepment forcet

u

ADHTRAL 1EE: Tt doss noi. These are only civilian persomicl.

QUESTION: How doss that quuntity coapare vwitn the parscnnel
empleoyed by (1) the Arﬁw znd {2) fthe Air Force on like missicns?

ADNTRAL LEE: I hove not actually scen the tobnl memiers for
elther the Air Iorce or tiie Amy, I vould expect, Jrom whot I lmow
of their laboratories and test fnC¢¢*tth, tihat the nu.J’s total is
orobably about the some as the totrl of the Army and Alr Fercc combined,

QUESTION: Admirnl, I noticed in your slide that ©
money that rou tronsierrzd te other govermmoentol agencies
small, Vhet is the plan of cocrdination bhetreen the Navy o
nommilitary goverrmmentnl agencies vith reg o 1o resaa
develepment and with regard to pessitly o
future?

ATWIRAL TER: In so far-as coordinction of the
cernced, should the coordinsticn not be effective in
be chnght by the Fesearch and Tovelopment Board (DT
weuld expeet the coordinaiion to e done inside the
gets to-the RDB. :

T think the amounit of money which will ro into sthcr govemnantal
activities probabtly will incresse, '

CENEZAL MeKINLEY:  Admid LWL, éid I understond you to sar that the
°ct1"1t“ at Sznds Point is unique in thau wo other amed scrvico has
undertaken an activity such as that?
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ATMIRAL LED: No, It is unique to the Navy, The Air Force has
veen working in the same field for some time, and its work at %rirsht
Field is very clesely tied in tec the work at Sands Point,

(ENERAL MeKINTEY: And which material bureau has cognizancs of
that woxi?

ATMTIEAL LEE: No material bureauv, It is under ONE..

CENTRAL McKIHNILY: One of vour slides indicated that in sone
cases you were with a material bureav, 1 wondered whether the Inrean
of Personnel night be in there,

The Burcau of Personnel is tisd in to it, and the

ADI THAT, J.J...AE:
very closely to it.

CNQ is tied in
GINEPAL McKINLEY: That is a very important field,

ATEITRAL LEE: T think it is c¢ne of the most imvortant fields we
have, aﬁd, as I say, unfortunately it is cne of the least knovm and-
the least ap orgcmated

CiNEFAL I-.fici"{B\"iLElf:- We are reaching man's limitaticns; you are
rceognizing that fact. ’

QUESTICON:  Admirel Lee, T zin particularly intorest
tion of infommeticn, and I would like to ask about a ol h
last session of Cengress considered, the Technical Informatio
Scrvices Aect, which set up in the Ioonrtement of Comnerce a ¢
informaticn agency, Vhat is the Novy's censideration of the ¥ :
ulariy if it cculd handle, uncer preoser sceurity, clossified infeomma-
t‘- o 3 h < 3

ion? -

ADMIRAL 1EE: %e supperted that legislatior in the last Lr*n"rbw
However, I do not tquk it is the snswer, for one reason, bGCuUbL_Cf
tha S”Ghrltj invelved

There is being worked cut in the Navy new and in the 3LE o srstum
of coteleguing and eventuclly gotting on to IR cnrds all th@ rescarch
and development vrojects of all three departments, 3By the use of I
equipment, it will be possible to pull tegether guickly those preojects
which might bear on one specific field ond tc have abstronets of the
reszarch reports coming in mads availatle,

It is a big problem, onc we heve faced all th
one which is not wntirely solved, I enticinate th
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more effort will have to be put into it. It is one of the most impor-

.tant ones we face,

o

QUESTION: Would that be decentralized to the three departinonis?

ADMIPAL 1ZE: I don't know what its eventual development will
be, It might be that it would be a function of the HDB in the final
analysis. ¥e are trying to work it cut in the Navy ourselves to gzet
our own house in onder, It might very well go to the RRE,

CAPTAIN ROWLEY: Along thet line, sir, would you care to comrent
cn the proje ct vou have ”1tb the U1Lr’rv of Congrees?

ADMIRAL LEE: The »nrojcct with the library of Congress is a ¢
tract vherchy we are takln* edvantage of the skills available in the
Tibrazy of Conscress to make vory short abtstracts of tochnical renorts
coming in, thosc sbsbtracts to be made zvallable to & very wide distzri-
bubional list. It does not cover any clossificd vwork. :

The guesticn of classifiention, as you 211 inow, is a ticklish
one; when woe start circulsting classified Infomation widely, woe [re-
quxntly find wz have gotten cur fingers burncd,

GENEERAL MeKINLEY: It is 2 big problom with us, zs rou can
inegine.

QUESTION: Admiral, you menticned thot for the 1”/” fiseccl wear
the amount of your gppropriation is-ned i 11nb rith rour roauest to
Congress. Do you censider the prosunt procedurs Aand orrensments
satisfactery for the reviewlng of your progrdt. You must do that =men
you recuive notification of the approprizticns that will e
vou. Thet is, T vnderstznd that vou have nricritics that zio
lished in advance, znd there must be oricritics within prioritios.

SDMIRAL LEE: That is zctually what is dona.

. QUESTION: 7Hithin some of tho curront reports and stotumunis e
have been getting, there is an indication thnt there is 2 need for
high-level policy review snd detevminztion in resard to programs.

At the some time, there is 2 sort of brushing nside of buc'f_\,tar;
fectors, with the thought, "We dor't intend that therc shall be any
budgctary nrocedurss and metuods thot will be corplicating to this
proccdure." It is 2 puzzle to me how o progrom can be reviewed
without taking into considerstion budgetary factors.

ADEIRAL LET:  In the review of the research and develemmaont
program {particularly the development procgram, beezuse that is vhere

16




o

=
(niy

e B
=18

[l

=2

&7

the largest percentage of tho money is), the hudget certainly is taken
into account, fnd as the Chief cf Naval Operations representatives
review the various projects and assim priorities under these & to
headings, by-the priority they assign they . recognize & budgetary limi-
tation. Being the user, theyr try to determine what is the nost impor-
tant thing to the Navy frou the user's ooint of view,

Tt is a difficult oroblem, I don't want you to infer that it is
a bed of roses. It is far from it, It is going to be 54111 more dif-
ficult when it cets to the RDB, where bucgetary ¢-nsiderations will
vrobatly be tzken up. With 21l the problars wo heve in the Navy,
when you put the Amy and the Air Force in too, it is not just three
times as difficult, but is probavly on the order of the cube, (Leaughter)

QUESTION: Yith reepect to the tradition you ars building up smong
the scivntists, Admiral, is thure any coordinating ageney to prevent
a competitive scramble or dog ficht developing ameng the three scxvieed
to securc all the scientists or at least the better part of them?

. ATNTBAL LEE: I don't onticipote anything like that aver dovel-
opingz, It certainly has not been evi ent up to now, whon I spoke
of scicntists dedicating part of thelr carcers te the Goverrmont, 1
was not referring to just the Navy, The ssme problom we face is faneed
by the other twe departmcnts and by the Qovernment ag a whole.

if the Steclman repert is acted on and the Coviormment supnorts
resezrch in universities at a level of 250 million dollars a runr,
a considersble staff in Washington will be required to do ity snd |
vhat =ould work for ws I think would very well work for any organiza-
ticn which handled this very large cunm of menay. ‘ ’
There must be some tradition built up in tbhis country vherchy
the scientist does participate in govermment, I thirk it is o veory
healthy thing for the Gwernment te heove It hapoen,

oyl ENT FROM FTOOR (Bv last questioner): A% presemt there is
no machinery set up whereby the Ay, Navy, or Alr Force can po out
and, with a szles talk or other means of persuasicon, gamer in all
the top research people for their own particular service,

ADIRAL LEE: Nos thore is no definite sctup to hendle that
prebhlerm,

GIMEFAL MeXINLIV: Admiral, I am just remancing for a momont,
but wouldn't the activitics of the sclentists whille working for tho
universiticg indicate which of the services they would tend to Frevie
tate to, because of their Tamiliority with the projects?
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thought the entire research

ADMIEAL LEE: Yes. #nd the very close association which exists
among the scientists themselves is the best insurance apainst the
cecurrence of any such compwtﬁL1fn as was rmenticned, They won't let
it ocecur.

COLONEL FFeCULIOCH: Tr, Zush, in a talk a couple of days azo,
pointed ovt that money for basic research wds tveing anprooriated to
each of the varicus services, He stated that, in his ovinion, merey
might be more effectively expended if it were controlled, =t least
on tasic research, by an cvor-all agency. Lo you have any vicws on
that?

ADHIFAL LEE: Did he mean an cver—all ageney within the silitary
Establlshment, cr cn the outside?

COLON 2T, e CULLOCE: 2utside the Militory EStabliShI..@nt I snould
@ 2
presume., ‘

ADMERAL LEE: I would be very strongly opposed to the militsry
devartrants Leing deprived of tbflr »resent authority to conduct lazsic
research. 1 don't thinktnere i1s any group that can ever be croanized
in the Government thoet Is wiss encugh tec do it for the entire Uovern-
nent. :

CENERAL MeKINLEY: I won't deny the correctnass of Colenel
AdcCullech's stztument, but Dr, Bush made = statement te me that he
ant development nrogram should be pro-—
sented for zll the services in its wtirctv and defunded zs on cutity,
without depriving the people of the appropriaticns,” Tt wss werely, as
I understeod it, a grousing ox the prorrim in ono place for cocrdinstion
purpcses. He may hnve said the othor, too,

7 ocarrect on that, sir, but

COLOVEL IcCUILDCH- You
asi ‘er speeial treathont.

he did alse sinzlc out @
GEMDTAL FeKINILEY: I didn't roeeall that,

GriENT: T think the Cclonel has in mind the Naticnzl Seioneco
Feundation.,

AD’IRAL LEZ: Dr. Bush and I heove discussod the impact of the

-~ R .

Nationzl Seience Foundotion on the concuct of basic resesren br the
Nevy particularly., It was not my understanding theot he folt thet tae
National Science Foundation should take over 21l basie roscaréh, T
certoinly weorld opoosc it If it vei¢ rzroocsed in that woy
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I think all three services should engage in basic research, I
strongly believe that,

QUISTION: Admiral, how do you account, then, for the fact that
in the Amy there is one, and only one, basic rescarch problem, whether
it is out to a uvniversity cor otherwise; that there is cne, and only
one, basic rescarch problem in the Air Forcey and that there arc some
wenty-six or twmnty-seven Irom the Navy?

If 211 services are suppused to come in or a sharc-ané-share-ziike
basis, is the idea that the Navy was theore first and thaot whet will
discovered from the Havy viow can be allocnted to either the Alr
Force or the Amy? ‘

d I would like to go 2 littlce further on thoet =nd mention the
t'naech of the wvaricus scrvices to go out md get thuse alvi1¢ pe
scicntists, tochnicians, ete.,, and sign them up on & rescarch tasis
or some othCr basis. The Signal Uorps is doing lt, tha Signzl Associa-
tion, and othirs, Theyr ace sponscring individuals, not necessnrily
with commissions, tut they are spunscring thun so that if sometiing
hapoaens, they say, "Fingeol You'rc mlnu." The Navy did it at trc
T“O“Zblgn Lbbo1“t@¢d, ete, (Laughbor) Would you esrc to compent
on that, si? ' '

ADETRAL IEE: You zre getting on to a rather touchy field,
Hovever, it has Lecn my understanding that neither the Amy ner
the Alr Force was as nuch interested in bosie reserrch os was +the
Navy; ond, so far os I knov, the moount of money which they have
made available for truly basic ruseurch is quite smzll as comdared
to the amount the Navy has made avzilstle, .
Thot dees net change my views on the thing. A1l three doport-

sheuld wngnge in basic rescarch, However, therc is 2 question

ments

vnether all threc of us should sct up an sreanization such s the
scientific staff wo have in the Office of Naval Lzscoreh to administer
it.

I think ¢ proper solution weuld be to have onc
the Militeyy Bstablishment charged with the tosic e
Thot orgonizotion covld be staffod with unifomed o
three deparbnonts both in “ashin, ton 2nd in the Iiclc

. Th-t w111
anve the adventoge of all thoes oroups kesoing very closcly in toueh
viith seiontists,

T den't think e sheould lock on this os com
T don't think sciantists will let themscelves be com

'O
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go cut from the Signal Corvs cr the Alr Force or the Navy and tag one
of these scientists. He may take a research project and accept Jovem-—
rent supvert for it, buwt 1t will be only in a fiold in which he himself
rants to work, I am not alamed about the competitive side.

The degrée tec which all threc departmente engage in’
s, I tnink, a decisicon each ol them will have to make.

3

masic res-arch

I weuld like to point out that inside the Navy there are laree
“numbars of laberateries that are under the adniniztrstive control ol
the burcaus. Ve not only onccuriage the buresus to do basic rescarch
in these laborateries, bubt in some cascs wo are also finaned
werk to a substantial oxtent, e think it is the only way )
ratory can keep the intercst oi‘ its scientific staff and r_aintﬁin
the whole scimtific tong of the laborotery, I would bo happy, if
we had the mency, to sce vs put hasie rescarch work in toth the /
an¢ Air Torce faeilitics,

-

QUISTTON:  Helntive to wour seientific monpever p oblem a:'ﬁin,

hins thb Kavy sny particeler plons Zor the mebilization of scicstists

tf rovgh contracts with the ur:i,vers;’clgs ane in the service leaboratories
tJ_-.,J. cf ancthoer notional emcreeney?

RAL TER: e arc working now on a war plar, in sc for a
EInvy is concerned, It is a Tach, hewever, that the nctwedk of ¢
tracts placed in urniversiiics by the Alr Yoree, the dmmy, and *'.h;
Nzvy, in ef it,ct, created a notionsl E‘Lluntu.'[lu reserve to o much
greater degree tnan we have ever hod before din our militory history,
Thosz people workine for 21l thres donarbtments vould really fon tha
framevork of o now OSED should vicr cowe aspoin, I think we are far
-ahead of vhere we wore this tdme alter the previous warg nct so far
ahend as we should bte, however,

3 =

ORTRAL keXINLEY: Adwiral, this has been o very interesting
and smmul ting meming. Thonk you very ruch, indeed,

{26 Hovembor 1947--450)8/1s
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