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T RESEARCH AND DEVLORMENT IN THE NAVY

7 October 1946,

CAPTAIN WORTHINGTON:

Offlcars of The Industrlal College and guests:  The speaker tais
afternoon is Vlce Admiral H, G, Bowen, U, S. Wavy, He is a graduate of-
the Haval Aoademy, Class of 1605, He. succeasfully corpleted courses in
Mechanical & nglnxerlng and DlCSbl gngln»erlng Colurmbia University in
1913 and 1914, ' o '

ASmiral Bowen was amwcinted ASSlStant Chle of thu Bureau of
Ingineering in 1931l and was made Chief of the Bureau in 1936, In 1939 ne.
was aupeinted Chief of the Office of Research-and Inventions in the- Cfflce D
of the Secretary of the Yavy, He is,now Chief of the 0ffice of Haval Qﬂ~:1["'
search, kavv ueoartment lech was recently established by Gongrea513n31
action, L

The SubJact of Admiral Bowen!s lecture is, "Research and Develop-
ment in the uavy. >M ,',. R o R e

Adnlral Bowen.

ADMIBAL BOWEV'
Members of the faculty, stu&bnts of uho COllLEO and uests.

I welcone 'and avprccl te thls opbcrtualtv to talk t) vou 1Hout
Research and Development in the Nav You gentlemen have been esne01allJ
selected for training in dutlos 1nvolv1n€ procurement,  wlanning and Geo- -
nomic mobilization, We' share a mutual respons15111tv in the Armed Serv1ces
and it is essentlal thct a comjlete exchange of 1&eas, “rccedures, pro~

It is nmy undorstanalny tV‘t Jou have recentlJ dlSﬂussed 1n
semlnar the following suhgeots' : o . LIl
The Iransiatlon of quulrmentS into. Rosearch and #evelopment,v o

The Co~ord1nation of Government and Prlvatu Be%earcn.'r‘” -
vResearch and. ﬂcvelogment in Connectlon w1th Grltmcal an
Streteglc materlﬂls . ST BN

- T e _ T
"The Relaticnshin of Research and Develooment to hob111~
zation Plannlng.
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v .In the final analysis, research and develcoment is actually
conducted by our scientists and c¢ngineers, whether military or ciwvilian,
It is important that their services be rost profitably utilized in time
of pezce; 1t is essential that this »e done in time of war, A body‘of
technically trained personnel is a critical rescurce which cannot be
greatly expanded during war, This body must be developed a stockpile of -
skill must be built up, durlﬁg times of peace.

, I shall attempt to describe to you where the responsihility for
"various functicns in resemrch and developnent lies and the normal procedure
for handling these phases in the davy, I shall cover in more detall the
functioning of my own part, the OfIlCL of N?val Keg earch.

As a first step it ig well to insure that we speak the same -
language, Sometimes I think that one of the diplomatls chief difficulties
is that of langu%g>; this is bYecausc the slight change in meaning intro-—

'iduced’hv the translation of his statements into aﬂcther tonzue causes many
mlsuﬁdbrstﬂndlngs. '

'OW JUS ﬁHAT DCES RmSVARCh AND D?V“LDPQ N ONSIST?v
Co e  Tbe Atomlc mnorgv Act of 1046 defines it in the followmns
- words: .

The term "research and development" means theeretical
.analysis, cxploration, and experimentation, snd the
extension of investigative findings and théories of a
scicntific or technicel nature into practical appli- -
caticn for exporimental and demonstration purposés,
including the cxperimental production =nd testing of
nodels; devices, equipment, materials,'and processés.

CAgsyou W111 1earn later the chief responsihility ?or research
‘in tnb Nﬂvv is placed in the Offlce of Naval Research, while the chief”
r6500D315111ty for development is placed with the Bureaus. This immedi-
'“tclj poses the” quvstlon as to wker: the division Metween roscarch and -

" developnent occars. many efforts have hien node to define the field of
each, There iIs no clear line betweern research and development, and there-

in lie 03515111t1es of misunderstanding 2nd friction,

- Efforts have”been made ﬁo dividg research-iﬁtO'thethO fields
of basic and ayplied research, Some carry the preakiown even further,
For our purpose this is unnecessary, Punlic Law 588, which estadhlishes
the Office of Naval : esearcn, and: to‘which I will rcfer 1n more detail
later, dees not, in' any way, quallfy t 16 turm rbsearch

e

What. then; is résearch?
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y Research may be deflﬂed as ”The use of the sclentlflc method to
L‘expend our knowledge," It is the search for new knowledfe of Nature, It
is a philosophical, explorative, 1m931nat1ve vursuit, which is inherently -
experinental and speculative, o - : ' :

: Research proceeds along twe roads, one by ohsérvation and
experiment, whereby facts are ascertained; the cther ™y theory, whick
attempts to arrange these facts in an orderly system hy which the dis~
covery of new facts may be predlcted

- .
.-t

Development is the application of the rcsults of reSnarvh to the

creation of a practical emdodiment of the ur1n01pl undcr conslderatlon°
this erhodiment is to »e in'a device which will serve-a . sspecific purnose
or perform a specific’fundétion, T4 further includes the experimental
productlon and. testing of madels, devices, equ;pment, materials, and pro-:
CeSs8eSe : .o . EET .

Develovrent is Jrimarily . concerned with "How% td‘d@‘éoﬁeﬁﬁ‘ng§7v

.The end result ‘desired is 2 niece of eduiprment which will produsé a
given resulty . Besearch is prlmarllv ‘concerned with the "Why! and'”W}at
Vhen we learn. Why' cert in things: ocgdr we 1ncreas» our hasgic knowledﬁe.
When we 1nvest1yate the promertles of different mbterials to uetermlne,
"What" material to use we are increasing our knowledges :The reason
"Why" such materials Beh e . as thﬁv do’is"evén rore fundamental.-

A,reSea¢ch orogcct may be delayed or 1nt rugtcdlbv the
neceseity for devbloulnh new. research toolsy - ¥For ex uple,: the upper”
atmospheric research’ yroFram Meing-conducted hy means . of V-2 rockets, -

at White Sands,  Few me1oo, was delayed while riethods of telemetoring. ,,a;f

information during flight and methods of. successfully landlnr and fe- -
covering devices such as photographic Ext lr were develooed €1 1m11a+13 lt
may be 1mJ0551ble to. comolate & duvelopment succsc¢fu11v ~ it ' may . be nee—

egsary to await’ the_acqulsltlon Df new knowledge OF new: wauer'ﬁls,

The reat Brltlsh uhVSlOiSt Bir'd, J, “hompson, is credlted .

with once ha 2ving sald MAnplied-Science Itads tor imurovemunts,.nut TTunda—- S

mental Research 1euds o revoluticps." o 3“_J

YR

s
d oo

Let ug’ now see vherb the d1v1s10n of resnops1b111tle«'1n the é;

Nevy cccurse, =~ . . S

RN
L IR

Brieflv':thé'O ice of N'v*l KQSbarCh is char&ed w1th reseﬁrcu,
the material hureaus.bire char ed with develonment, and the 0ffice of Ka-.
val Cperations is charged with deciding- tactlcal requlrempnts anq VValuw»
ating the end pr@@ﬁbt o dévelommﬂhta,v :

»
v

. Uorn@llv the Offlcc of male OJerations issues tb one of the -
material BYureaus a directive. to, deveélon equlpment which w111 me~t cercaln
specified tacticzal requlrements. S

s

»-

e
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The bureau, drawing on its past developmental experience and on
such new knowledge as research may have nade available, undertakes the
projects There may be certain gaps in knowledge or material; in this
case the bureau nay request the Office of Naval Research to uddertake
specific rese%rc Jroblems to £ill these gavs,

‘ Upon completion of the project, the equipnent is delivered for

tactical sest and evaluation to the Cperational Vevelopment Force, which

operates directly under the (ffice cof Naval fneraticns, This force may

recormend chenges reguiring further development, may accept the equipment
and recommend its adéition to the allowance of certain vessels of fleet,

or may recommend no further acticn,

, ffAs'a'rocﬁit f£ 113 studies, the Oﬁcrlqko 21 :»V”lopﬁ(Dt Force
ﬁdy Also mzke rcoommendations that new CoulmmCﬁ+ vhich will mect certain
tactical roouwrﬂmon+s for which an operational ncvq exists, be dGVCLopcd.
The meterial bureaus in addition undertakc o' lorgs mount of development
work on tioll.ovﬂ initiative under o gomernl program submitted annually
to the: Sgored xry of the Navy and amnruvcd by hime

“ . Material Bureaus have their own laboratories which are primarily

concerned with development, but which also underteke a large amount of

" resgarch, The Burbau of Ship's David Taylor Model 3asin at Carderock,

~Maryland, 'is to6 well kmown to require further mention, The Nayy Elec-
tronics Laboratary at Sarn Diego and the Underwater Sound Laboratory at
Wew' London contribute a large amcunt of work, . The Bureau of Ordnance has
the Naval ‘Ordnance Laboratory, now heing moved to White Cak, Maryland,
“the Proving Ground-at Dahlgren, and the Naval Crdnance Test Station at
Inyokern, California among others, The Bureau of Aeronautics has the
Naval Air Material Center at Philadelphia, of which the test and develop-
meht center at Patuxent, Maryland, is a wart, - The 3urcau of Medicine and
Surgery his & lar ‘e Medical Research Center at 3Bethesda, Mzryland,

-
»

' - All these bureaus, in addition to development work gerformed

in their own lahoratories, contract with commercial companies to perform
specific projects of a developrmental’ nature, 3ell Telephone Lahboratories,
the Redio. Corporation of America, the Submarine Signal Company, and Glenn
Martin are among other ccncerns, too . namsrous to mention, which partici-
pate in this worn. : . : :

As 2 tvuical example of some phases of a development project,
let us bake the develovment of a new sonar system, Sonar is a coined
word which -covers the field of underwater scund 2nd is analogzous -to -radar,

One way to ohtain increased scho ranges is to decrease hack—
ground noise, therehy increasing the signal ¥n noise ratio, - The most
promising ayuroach to this is to decrease self noise, warticularly that
due to water disturhances camsed hv tne 3assa;e ‘of the ship or the gound
progector through the water, ‘ ) . S s

. .. . .RESTRIC’



Upon recelvt ol & dlrectlve to deve103 a new -gonar. svsﬁem too
neet’ certaln characterlstlcs, the 3ureau of Ships ‘would possibly set ap a
prOJect at’ the -David Taylor model 3asin to test different shapes of
sound” domes, Sound dores are streamlined enclosures for gound projectors,
Various hull shapes and various locations of the éome on the, hull might.
be tried, Cne combination might give improved performance and result in
~extensive developrment work on that particular cerbination, Throughout all
this work, efforts are made to determine  the effcct of ‘the vsrlou> factors
and "WHJ” thev cause tbe Effeut thev do.

The ﬂfflg@ of Tawval Rzﬂechh 1sfv~rv much concorn:d with the . K
MPay". So is the Burcauw of Drdnancw,-v1lch is similarly tryirg, by
reducing'sblf;ﬁuisv, to obtaln inerensgd .ronges for homing tmrbedocs. At
the COrdnarce Research Laboratory at Fenn State, there may be o projeet of
this naturc which covers both rcscdrch ond developments = The omphaSLQ
between these two may vary at any time since tho bureau\f primary interest
is in Jch'c* érid product.‘ : B A T :

The Offlce of Aaval Research may have a conuract with Stevens
Institute or with Califérnia Institute of Tecbn)10g7 to investigate the
flow of water around structures and the causes.of turhulence., This 1s
fundamental TOS@ATCh hut it is directly upllcable to the reduction of
self noise, as it is-balieved that this self’ noxse is. caused »y turhulence
in the water, The Office of Naval Regearch is “trying prlmarllv to find
out what laws’ ;ov ro ‘the production.ef this’ noise, the bureaus are trying
prlmarlly to reduce the noise, My of?:ce alsé hag .the Fesponsihility for
covrdinating the work,. for preventing wnwitting duﬂllcatlcn. Data ob-.
tained wy David Taylor- Model ba31n or by Crdnance Research Lehoratory, if
of interest to Stevens Institute or Callfordla institute of AEChnOlOFJ,
is furnished to then,” Where 1ndlcated confercﬂces of, the subject are-
called by my offlce and fature prooedures are aiscussed and scheduled, P
. I will refer to other ohases 1atar. Let w$ now consider the
‘0ffice of Naval Ressarch, ‘ ‘ '
e Some three months bvefore the’ end of tﬁe war - in Mdv 1945 -
”“ﬁhe Secrctarv cf the Navy, in recognition of the vital imp Jortance of
seiénce to the Navy and of the necess 1ty of supporting and eneouraging
research, created the Office of Research and Inventions, This office
took over some of the uncompleted research contracts: of the National De=-
fense Research Qorporation., It made new contracts which contlrued re-—
search work in fields which had previocusly heen covered by the i D R G,
It began to cover new flelds oY research,

kScientific knowledge mey be considered a hank account, In
times of national emergency emphasis is placed on develoopment and pro-—
duction of new equlnmcnt drawing on the reserves of scientific knowl-
ed@e. Very little is added to the hank account and, durirg this 1&st
war, the balance became very low,. It is essential that it he huilt up
again, It is pertinent that a large part of the previocus balance consis—
ted of devosits from foreign scurces, particularly from European ccuntries,

-5 o
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~On 1 August 1946, the President of the United States signed

legislation which established an Office of Naval Research, thus giving
statutory authority to an existing orgenization which, in the rior fif-
teen months, had placed the Navv-ln a leaalﬂg position.in the suﬁcort of’
“hasic rosearch in all fields of science, In 1mp1ement1nh Public Lew %88,
the Secretary of the Navy has charged the Chief of Naval Research w1tb_the
duties of encouraging, promoting, planning, initiating, and co-ordinating
"naval research,.and with conducting naval resgearch in augnmentation of and
in conjunction with the resesarch and development conducted by the respec—
tive Bureaus, In the interest of brevity I use Bureaus to include all ra-
" val activities not in my officcs

Sﬁec1f1callv my functicns are: . .
a. To Ye the principal adviser‘to“thé Secretary in all
research and in such develooments as nay be exwtected

from ‘research,

T keep the Secretarv advised of the fiﬁdinrs,

information to. 1nterested bureaus aﬁd such other abenc1es
as may be’magrowrl?tb. C e "

Ce - To We the pr;nc1ppl TeD reseqta ive of the- havv Depart—
nent in- dealings with non~Navy arenc1es on reseqrch matters
of NaVV~w1ae interesty” o ‘ ;

d, . To survey the trends,‘gotentialities; and achieve-
: , nents of scientific research and developnent and.bo plan
v e ~and coordinate research ororr g throug qout the naval
) Aostabllshment.

e, To study and collaborate with the Chief of Haval
‘;ODeratiOﬂS and the bBureaus in thb formilation of the
pr1nc1yel devﬁlowment nrohr of the Navy.
o o f, T¢ make rccommendat*onb in regard to lahoratorv
’ f?0111t1es concerned with Lesbarch or development,

'g§ Eo:control patents and .related activities,

_h. To undertske tha develovnent, desien, nainter~
- ance, modlflcatﬂon and. 1mprovcnpnt of tralnlrg de-
e Vlces ‘and 2 lds, - -
Tou will note that while - TRy @Ifice is char; d with the dutiles
of encouraging, promotln&, planning, initiating, and ‘coordinating Naval
:research the condiect of regearch ig in aupmentqtlon sf and in conjunction

with the research and dcvelopmcgt conducted by the o respective burcaus




;f[ﬁlts scientists were

;<Whlle the. Cff'ce of Naval Research«xs~not directlJ prohlhlted.from pwrsuing
‘Tdevelopment g ‘ig implied ih'the charee . that,. it shall develop fraining

, ;alds and devices, and in; the omlsslon of <uch a charge fo sother tvpes
’,;of dbvalopment ' o ; ' s

O‘H

. r"‘he Offlce of Yav al. Resesrch has four main lelSlonq, the Nﬁval
Qesearch‘Labo ,bry at Anacostla, the Siecial Devices.Center at Sands
_Polnt Lony Islend ‘the. Patents: ﬁlVlSlon and. the Planning Dlvis;on. dranch
'offlces w1ll he' dpscrlbed later in dlscuss1ng relations wlth non-military
sciehtific facilities, An administrative staff in Washvnyton hasg heen or-
ganlzed to deal with the corplex nrovlems of co~ordinating the operations
of the division andﬁbranoh offices, and to handle the customary adminis-
trative problems 3uSOQth@dW;th any large end widespread Organization.

mhe Patents D1v131an seTves the entlrexlaval QStmhllShmunt The
Navy, with all of its Bureaus, offices, and shore estahllshments, consti-
tutes the largest technical crganization in the country. It is essential
1o urotcnt By vatents, the many inventionsg which arise within the ¥avy or
result from Nawvw contracts,-in order: that the aovernment may receive, w1thout'
charge, thc beneflts of 1nvent10ns made with puhlic funds,

,ljk The vollcv of thls div1Sion is t0 . allow 1nventors ‘even ‘though
thej work for.er are in the huvy, tq have commerc1al rights -in-their in-
Ventlons, the Navv taklng only a- rovaltv~frpe licensec, - This policy dates
back’ ahouﬁ 100 years. We fecl that such a uollcy must be continued in or-
der to preserve individyal 1ncent1VG. S PR B

) : Tht Naval Rusearch Labaretarv al“St estahllshcd hy Gonyress in
1916 has ) dlstlnﬁulshea historv of accampllshm@mts., This laboeratory cone -
tinued the resedrch ‘and develo)ment af the underwater sound equipment through-
out .the period hetween .the wars; it pion«cred-thv_ evelomment of radar;
the flrst to realize. the ss¢b11ty of Ztomic en~
3 ~umllsotopes.

'f ergv and to dev %_,

RIS R I 4

S A,Thn Naval Rbsearch Lﬁbovatory n@s engafod 1n researoh develon~
,m'ﬂt and tést wor& durlng ‘the. recent war,: w1th the maln emmhasls ‘naving

. been pl wced on _v“lopment and test bcaﬂuse of th@ Freaten immedlate value
6 the war. affort, It is ndw pradua;ly convertlng to:a freater degree of
‘research, continuing only nough developmental and test work to round out
thre. experlonce of dtg.scientific personnel, .- WRL. undert%kes research work for
itself:  this work being flnanced from their Budget. . They undertake an even =
larger, amount for the. tpchnlcal Hureaus, w1th funds supplied by:the: interes-
. ted, bureaus for spec1f1c progeots. WRL also farms out research work to mnon-
. government act1v1t1¢s this usually Belng conflned to fields of special in-
terest to NRL of complementing one of 1+s ress ch nrOJectq. 1Lhe contracts
pare usuallv let through the Pla“nlng DlVlSlon. T T .
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The Sﬂec1al Devices Center, 100@§e§pe& Sands P01nt Long Island,
i# specifically charged with both research and development in the field of
“teaining alds and dev’ces. It has provided new and unigue equrpment for .
training persopnel, It is operatine in the highly 1mportant field of re-
lationships Yetween men and machines, and is concerned with the prohlems of
training personnel on one hand and the effects of the human fﬂctors cn
equiprent design on the other handy Ho activities exceed these in potential
impertance, ;for the weapons and equloment of war continually change, Whlln
the men who rust he tralned to do the fighting remain the same,. ’

The Plaqning Yivision has two main functions;' ﬁlanming contracts,
recormmending the vlacement of contracts and directing contracts for research
inclvilian establighments; and coordinating research w1th1n the navdl
establishment to insure that the Navy has at all tires a comprehan51Vc,
well-halanced resesrch effort,

Nearly all research contracts with no nwgovernmehf activities are
1et and supervised hy it. The material hureaus also usually let their re-—
search contracts through this dlv;s10n. o C o

it ie orgﬂnlzea into three maln Hranches, the b01ent¢f1c Branch
the Medical 2ranch and’ the Program 3ranch,’ “Nearly all contact with non~
military scientific facilities An the field of ‘researck are handled hy the
Scientific or Medical. Branches.. Liaison with naval and military agencies
.is normally handled hy the Program 3ranch of thé Plannlng DlVlSlon. FNeither
of  those channels are exclusive since: the scientific sections may deal- =
directly -with the’ Dureaus{ the Medicals 3ranch hag almost exclusive contact
with the:Buréan cf ‘Médicine and Sur&ery and the Program Seotlons in some
instances ﬂake cnntracts w1th.01v111an 1nst1tutlone. - :

¢

LR o P‘s W - , .
i qu Scie ntlflc Branch,of the Planning Divieic n 1s a1v1ded 1nto
the ‘following sections: Chemistry, Dlectrorics, t‘L)ald mcrhanlcs, Methe—.

maulcs,nmechanlcs, ﬁucleur *hvs1cs, and Phvsics, ‘These divisions were - i
+ arbitrarily.chosen to fit, the Vavy's needs in ressarch and were terpered
to fit the personnel- avallahle, Other arrangerments mlght he ecually
sati§factory. The Medical 3ranch is-split into eight sectlons, Phyalclogy,
Biochenigtry; Fsyéholog w,.?sycho—nhy51oloby, 3acteriology, Esychlu@rx v
BlOpHJSlcs and bnvironmertal Phy510105y., T -

: Lhe Prcgram Branc¢ is o;ganlzed o fﬁcllmtate liélson work with
tbe material bureaus and with the Army, Lisaison is maintained at- the
working level w1tn enbhasls heing. placed on persconal contact w1th the pers=:
sonnel directly.in charg e of and 1Dt1mately famlllar With various develop* -
mgnts, ,ln general, »where complete progranms are- cencerned the sections.

‘-malntaln liaison as indicated below, - it rmust he erphes 1zed. however, <that
for individual aeVelopmert problcms, lisison .is Métweéen sechion MNmBers, at
the working level, who ‘are 1nt1ratelv concerned with the ﬁroblem in question,
This is particularly applicable to the work of the Vower Sectlon,




‘The sections are: Air Warfare, mainteining program lisison with
. the 3ureau of Aeronautics; Surface and Suasurface Warfare for liatsdmwiith
the- 3ureau 6f Ships; Armament for liaison with the 3ureau of Ordnance and
Amwhlblous Warfare for llaleon W1th the Marine Corps, Army,and other
pertlnent flelds.‘ e fielkd of power is aevelonlng rapidly and. is comnon
tc all three of the largest materlal hureausy it was therefore, set up as
& separate section, The work of the- Geophysics bectlon covering as it
_doe meteorology, .oceanography and the earth sclences, closely approaches
a 301ent1f;c section inits’ nature, Howdver, hecause ‘of the applied nature
_ of so much of its research, and the close lialson necessary with the Hydro-
’v‘graphlc szlce and the Weatber ’ureau it was placed in the Progran: Brancn.

. . Panels are organlzed from these gsections to cover spec1a1 fields,
stch as gulded missiles or archic and tropics, which cut across the work of
several sections of buredus, . These panels, whlle pflmarllv Progrqm organi-~
zatlons, nay havu membcrs from the 5c1cnt1f1c and Medical Brﬁnches.-

q

" As grev1ouslv descrihed, the Plannlnﬁ DlVlslon 1s so or?anlzed
thaf the b01ent1f1c and Medical 3ranches have the rmost: direct contact with
: c1v111an resea*ch orgaﬁlzatlons. Bvery endeavor is made to give resesrch
sc1entlsts freedom of actlon and to maka then f;el thls reedom of actlon.

o Educational'institutions,a favored where a ch01se of f cilities
exists, because the most serious natlonal shortage 1s in 301un+iflca11v—
trained personnel, Rﬂsearch wroaccts suprorted at universities, in turn
support graduate students in their efforts’ to.ohtain higher education, The .
chief scientist on a research project usually: devotés half-time’ or less to
“that speclflc endeavor, . He is assisted hy graduate studepts who do a larhe,”
part of the actual work, but who are cuidad by him in the ‘conduct of the = o
nroject. Many research studcnts would He una hle to obtain this higher : Sy
edueation without sueh support, This pelicy al o results in the flariliari- £
zgatiorn of many vounger scientists with the Novy's provlems, and Huilds
friendly relatlons which w1ll Be a so0lid 1nveatmeﬁt for the Yavy in’future
emergencles,

: 4 vital srinciple is freedomvof research from security classifi-
cation, Progects are usually unolag31fled end research personnel are free
to sublish the results of their work. Where progress in a field indicates a
'mlllterv aapllcation and it would appear to he tb the nation's hest interest ~
that further research in this ficld be - classified, a special contract will
be mede, with appropriate security rules, This-may be handled with the ;
same 1nst1tu ion or another institution, or the work might he vlaced in sz ' a
naval 1aboratory, The. stifling effects of secrecy on research work are well -
known; it must never bg forﬁotten that secret work is not only costly in ‘
time and monsy, but is often of secondary qualltJ.

.

Hesearch proposals are weloomed from_all colleges and in any
field, BScientists.are encouraged to subriit research nroposals to us rather
than have us ask them to work on some predetermined prohlem of our awn,
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Projects are, of course, carefully screened and rust normally He of Hossible
Vaval interest to obtain support, 3y these methods we insure that the
projects we do support are those: which bhest suit the talgntq and the infer-
ests of the scientists themselves. This procedure. has resulted in-the de-

"~ velopment of research programs wnich are much sounder and will be more
enthusiastically: supborted than 1T work were farmed out in accordance with
preconﬂclved programs,. ' ' » .

: - Through contracts'with individual scientists or with such insti-
“tutions as the dational Research Council, panels of civilian scieéntists are’
organized to survey particular fields of science,. Symposia in the fields of
nuclear Physics and in undersea +rarfare have Ju%t been held in washlngton .

-and future meetings are planned,

,Survems of narticular'fiﬂlds and of OFR's research program may
indicate gaps or lack of emphasgis in a varticular.part of the field, The
meribers of the Scientific and Medical hranches . are sufficiently familiar
. with the resesrch facilities and scientific Uersonnel of the nation to

know where best to place a specific project., HNegotiations are undertaken
with institutions whiech are capable of deing rewearch in these fields and
the 'scope of the desired work is outlined, Where there ig a lack of inter-
est in the ogrtlcular work, it may he placed 1n‘aﬁcommerc1al or & Faval '
laboratory, : ' : : o

- In addltlon ta these panels, whlch usually restrlct their surveys
~to a. nartlcular field Publlc Law 588 wisely ﬁrov1des that shére shall'bve
a kﬁval Research Adv1sor' Comiittee consisting of not more than fifteen
civilians. 9re~eﬂ1nent in the various fields of sclence,‘lncludlna medicine,
This ecommittes ig to survey "the ‘ressarch program as, a whole, in order that
it may be the Mest méssihle within the limit atlons of funds and nersonnsl,
7 The first neeting of Bhis’ commlttee will-be held on, 14 Octo%er, Members -
ares. T : S L . :

‘Rear Admiral Iuis de Florez, USNR . . i ol
x_D~. Karl T Comnton Pres1dent wass. Institute of Technology.

Rear Adm ral Lewis L Straass, UbNR

. v

a.Mf.rRlchard J Dcarborn, Texaco D@Volopment Corvoratlon

Dr,,Detlev W. Sronk ~uha1rman; 7 Na tlonal Research uouhc11'
' Dr;:Arthur F Comaton Chancellor Unlver51tv of Wasnlnpton
. 5%, Louls, Mlmsourl 2

-

Dr.'Wllllam Sharp McOann Unlver31tv of Rochecter

. -~ Dr, Fhilip My Norse, Dlrector of Northeastern‘ﬁe IQnaIAba“OrﬁtO*v :
’ for ‘Atomic Energy Resbarch :f I 3
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ﬁfﬁDf;;Warren Weaver Dlrector' DlVlSlon for Natural 801ences,
T Rockefeller Foundation, New York Ny ¥,

Lo Dre Ly A DuBrldue, rr631dept Callfornla Instltute of
~ -~ Technology.

y - The *lannlnp leiSlOp has now established ahout 200 research
DrOJeCtS by contract with educatinnal, industrial, and private research
institutions over a nationwide areh. These contracts now tnotal about ten ,
million dollars, NaturallJ thls work.cannot 11 he handled from Washlngton,

Lherw are at present, brancn effiﬂes lccated in Lcndor, Boston,-

New . York Chicago and. San "ram01sco, with a suh-hranch in Los Angeles.j.ﬂﬂ 
Through these branch .offices, ‘and through- the contractors aS%QCluth with"

the Office of,ﬂaval~ResearCh, the Navy ig ooatlnuoule informed of the pro»'
gress of science in all filelds, - This is accomnlighed throush a staff of
qualified military @ndvcivilian scientific wersonunel in these »wranch-
offices, -3y maintainingflidisonywith all scientific research agencies:in
" their areas, this staff is constantly aware of the scope of research dhoing
undertaken and evaluates Speclflc research for nossible value to the Nawvy =
Department, Wlthln the "aréa of each dranch offlce, close contact is main- .
tained with scientists who, by virtue of their professiondl standing are R
hest fitted for consultation and ‘advice on Faval scientific Drovlems,\-*'ﬁ'-'"~
Branch offices hay recommend to the Chief of Naval Research the estaﬁllqhn
ment of research contracts w1tk civilian’ rcsearcb agencies and, when- :
eppropriate condltlons arise, may. bartlclgete 1n ‘the negotlatloﬂ of: researuh
contracts, - S, » '

. The rro ram Branch of the :1@n¢1ng D1V1510n must he f“MIllar w1th
all the developmental work of the hureaus and, in addition, Tust maintain o
liaison with the Army and other government agencies, “t must insure thaﬁ}*,w'"
any dupllcatlon which exists hasg a reason.Hehlnd it and.ls warranted

Iﬂ general research requirements of the bureaus are funnelled :
through this branch, Requirements for undersea warfare;.for: examvlc, are - v
handled by the Surface and Su%surface Section, Surveys of the varisus 'f'
field of science are mede, often with the help of qualified civilian .~ . Ji'f
gcientists as srevzouslv descrived, and.researcn projects are outllned
These are turnoa over to. thu scientific. ssctlons for 1molementat17n.

A progranm 1nvolv1ng the. 1mbrov=ment of sonar gear may involve
a number of dlfferent research projects,  Fer ingtance, 2 research wrogect
handled by the Fluid Mechanics Section, for water flow and reduction of
noises; a .project hy the Physics Section for the varicus factors of sound
transmission; a project by the Electronic Section for electronic c>maonents-
‘and a project ny the #echarics and Materials Section for sound conducting or
ahsorbing materials for use 1n sound domes,  Research in these hasic flelds
will result not only in imiroved sonar equipment, dut may also he applicable
to acoustically guided torpedoes, which are handled hy the Arymament: Section,
working in close cooperatlcn with the Surface and Sub~surface Section, 0t
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Similarly, research in the heat transfer mediums, refractory
materials,; and metals which retain their strength at high temperature is
'5391c and' is-under the contrel of the Scientific 3ranch,

CInite aupllcatlon however it is of interest to hoth the Pcwer
and Armarment Sectiond of the Program Branch and through them to the 3ureaus
of Ordnance, Aeronautics, and Ships, These two sections must insure that.
this. 1nformatlon reaches thu hureaus promptlJ and that any further data.
wblcq the. bureaus may.require as -a result of this information is ziven
prlorlty hy the research agency. ‘

> o Informﬂtion in this field is also of 1ntsrest to “the Army particu~ =
larly - to Oranance and ‘the Air Corps, ~Close liaison ig malntalned either
dlrectly by, . the- Brogram Branch, or through,Armonr huread” liaison officers
sJeclflcallv a331gned sucb dutles. ’ B A
Tlme is an essentlal elenent 1n this Awork None of this close'*
llalson woald be gssential if time were not imoortant, Research resultsAare
almost always Hiahlished and the litérature wowld even*ially 3ecome avail- '
able to those d?ln” the development vork, It -would, of course, Ye necessary
far them %o read 211 the literaturs vhich ig puhlished, in- 1t3blI a terrific
Joh, and. to axply the asplicable Jortlon to thelr work, - EE RS much Het ter
if those ‘actually supervising the research are. in close contact ‘through
the rrogrqm Branch, with the vpersonnel actuallv doing -the develoument 80,
that new knowledge is at: chee. applied ‘and so that necessary further investi~
gation 1s chun as uoon as H0531ble._'

Researoh and development are not an end.in themselves, They exisgt
in tlhe Armed Forces primarily. to enanle the delivery of thJ‘Hést‘UOSSihle-v
equlpment to the fl{htln; man and-to train hlm to operate that equlumont 1n
a manner and emuloylnv tactles wnlch w111 1nsure the hesti rusults.

b&s scon as a hureau Hegins a develgpmenﬁ prp@ramj'the‘SuéCial'
Devices Division becomes cognizamt of it and follows it clesely, The.
development of a training device is started @t such a-tine-ag to 1nsurbv
that the trainer will be readv in -time to tr 2in men for the’ wroduction .
equipment, This is par*lcularlv necessarw darlng,,or“ods of" bﬁstllltlbs ‘
when many new kinds of equlpmenb are devcloged and proeduced and when many
1nexn%r1en0ed mea mast’ be. trained.’

IS

Th ruman factors in enginecr” design are: under cens*ant study
hy the Medlcal’Erancﬁ.;'Lhe System§ Resedrch Luboratorv Field! otatlon : :{3”
operating undsr the ausplces of Johns ropklﬁs Un 1ver31ty at ?eavertall
Point, Bhode Island, has a contract which is a contlnuat on of work heeun
by the NDRC.  Their funbtlon is to learn more about the human capahilities
particularly "Humen Factors in Ingineering D es1gn" and ”nuﬂa .Reiations.”
This knowledge will enable us to perfect our enﬁlneerln% designs to the
point where they may be operated successfully hy humen “eings, This reguire-
rent has not always been met in thé past, . The Specizl Deviees Center works
closely with the materisl hureaus in designing training ecquipnent,
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‘nates perlous ¢f waiting untxl nev oulpment has left the production llne
and is 1nstalled aﬂoard ship or'in an airplaﬂc wefore beginning training,
Drellmlnarv muaels of training devices should he ready avoui the time that
“the equlyment 1s 11fst ready for test and Eleaatljn W the doperation De~
veLO\ment iorce., Wnls experlmental unlt, operafln in the Atlantic Uccan,.
is assigned the functlon, a4¢ I have previously mentidned, of avaluating

- nd of assistine the ﬁvf'-?ﬂ ce of T\Tgw—rn‘T (‘-na.v-c:-l-w ons in lavine o -
JL\/ V \Jk’ \J.-LJJI l\/-l.-k v (4\--‘-‘“ V-‘- A= e A UJ-‘&L3 M I-/VJ-M Wik Wbk wD - J..Sh e - h

down stactical reqp1remvntq desired for new equipment, Wnile: the equipnent:
Is undergoing this test, the synthetic training device undergoes 2 sinmilar
test and evalaatirn.. It must Me definitely determined that these synthetic
dev1ces are in fact caJable ot training personnel to successfully operate
the equlyment which they gimulate. e R R

-

\vie 1 the Pmnv\"ﬂpﬂf e se;'!'fi‘sf'?r-,‘_ or the
Droe Tw dropped “Ew nhafter the equlpment is- readg for

produ tlon,\and 2V n in war tima when three shift work is normal, . the mlalw
mam peried bbtween the apnroval of the developrment msdel and the dellvery of

the first production model is normally cne year,

Hany plans have “een sugcested to circumvent this delay, but
when it ig res 1lzﬂﬁ that in soma instances material for parts has to be
allocated and literally, even dug nut of the mines, after contracts sdre

Tet, it is realized that little can e done for the avpra;e Drogran,

By judlclous methods of devmlopment following egtahlighed
practices when time is essential, by salecting a production coniractor
early and having him follow the development as it progresses, hy accuwrni— .

latine corponent nerts and making v\'rm'\nr“t"xrnﬂ drawings hefore final devel /\'\.—.

S U i WLV LI L (=T AR S T = Y PR L LU WD RWL LSS ja %] e Liiad,

ment tests are compltted a few months ray be saved, 3ut in the aggregate,
this method is wasteful of manpower and material, heeanss ma Ny developments
are never produced, heing superceded Hy Metter developments hefere they -
reach the-production line,

irie ‘rust lle in .a comprehensive research
an ogramn g of peace, We maist -have the hesbt possi-
ble eguipment developed and ready sroduction at all times, It is not
econsmical tc put all de 110 preduction - the improvement in
performance in many inbtances doeu th warrant this = it is economical %o
keep #pplying the latest improvements to models, go that when expsnded.
production is reguired, the “est possivle equipment is ready fo:~productiong

e T T

Thus the reel saving in
¢ developrment pr 1 during

In conclusion let me again briefly outLine the provisions fo
effecting research and developmsnt in the Navy,
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{2} The Offlce of NWavy Research is charged with encouraging,
promoeting, planning, 1n1,1at1ng ard coO~— ordlnatln; naval research
and with conducting naval. reseerch in augmentation of and in
conjunction with the research and develsmment conducted »y the
respective bureaus of the Navy Department,

(») The Chief of Naval Operatibns, as the staff dgeney for

the Navy, has the ruspon313111tv of statlnh the ‘operatisnal
requirements to he met by develspment, of directing that specific
developments we undertaken, cf evaluating the developed eoa19~
ment and of orderlng prodaction and 1nctdllat1nn.

(c) The hurbaus are the technlual ag enc1es W nich utilize the

results of research to develop equlﬁment which meets the opera-
tional requirements spec1f;-d by daval Operations,’

Let me stress, gentlemen, that the Bavy can only sugment research

and development in private industry; that we strests particularly those
- phases which private industry has no strong direct incentives to undertake,
-and that we can never do their joh, And warticularly in »roduction, which
rmust make effective the results of résearch and development, we are wholly
dependent upon the mohilization ~f the industry of this country.

Thank you.

N

(12 Fel. 1047--3%50)% 2nd.
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