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< 
7 Octcber 1946. 

CAPTAm !:x!BT?mGT0N: 

Officers of The Industrial College and guests: 'be speaker t5is '_*I: 
afterfionn is Vic,e AdMral E, G, Bowen, U. S. Navy. He is a graduate of ' ,' !': 
tke iCawJ A&deny, Cla'ss, .cf lSQ5, lie,successfully completed caurses in 
Mec:hanical hingini~ering arid 3issel 

', 
Engin~mring et Columbia University .in 

,. : 

1913 and 1914, ,' * "-, ,j :. * 
I* 

1. ,.., 
., ... ,/ 

A&irzli+ $cae~ was appointed Aasi.stebt Chief of"tha ,3ureah of “I.’ ’ “’ 
Engineering in 1931 and was made CMef'df the 9ureau in 1935. Ln lb;39 he I 
was n,,pc.inted Chief of the 'office of Research.and. Inveqtfonk in-the Cffice ,, ..: ,,. 
of the Sacrbettiry 0 f thb Wavy,. iie is,.now Chief of the .Offico o'f Zavai Y~L':'~ :.i,' ::.:,.: 
search, %vy l+artmetit, which was recently,estaSlished by Congressi?r&l .,.. .:+ 
action, 

,, '. ., I. 
. . '( 

The subject of Adr~irsl Bowen,'s l.~tqre:,is, "Research and l$&eld'$- :,,, 
ment in the iJa~y&'~ ', t , ..""I 

,/ _' : . . I .,. : ,_ * ‘: , 

kdniial &~weh; ,: 1 .' , 
; "\ : , 

'1'. .( . ( 

l!!WIR& Bo:~.Qi\S: 
,' 

blerhcrs of the r"a.culty, '&'tuderlts of the Collegc‘and guests. i 
; .a , ,. ', .., 

I 7~lelcone.and'a~pre6ka:e thi~'o;pcrt&Lty~'to talk ts you e.%out 
*. : 4 

Research and Development in the &my, 'iou gentlemen have been especially . 
selected for training in duties .involvi.~,~~~ocure~ent, :olanrii.ng atid '&so'-- " 
norlic mobilization, We share k 1r,u~ual~'r,espbns5?ili,ty ,in i.the Armed Servid&s 
and it is essential th?t a'comldGo ‘kx,chn&e cf :,ideas, ~mce&ires; .pJj+'.. 
cesscs and xrorking structures"%, uQderta&n as froqueptly. ~s..~~us'sl%~l&~~ ,-" ', 

..I ..- 

It is fiy u.nde~s~tandi& t!~~~t~y~u.~,vE.rs~en~ly:~iscussed in" ... ' 
:.. . 

seminar the following suZ3jectst; , : ,. ,,,,, ,,i . . .' .., /. ' . .'_ .,: ,.' : 
. 

The Qanslation. of Raqui.~emnts into.,Reaga~ch!n6d,Wevelopmenf,. I:,. ~, _. I,.. ,, ... : ( : 'C 
The Co-(jrdia~tian'cf..'.~Otlei-nment-,~nd $riv+to~Besearck; : ,:: ;,, ' -., 

,.. : _. 
‘ j. _.' : __ *, ,, 1 ', _. / ,.. 

..~ ,: 
Researd~.a~~,Devel‘o~ment, in-Cbnnection witlZ*Cri.tical. a'r,d +"'.'" 1, 
S'trategic 'ibateria$s. 

, :. ; . . : i. ', . . :i.' I' . . . . . . ,: 'p ;_ . . . ..,.', 
The Relationshi:~ of Res‘c&rch and Develcpment to Mobihi- 
zation Planning,. ~ : . 

: . . ' 
d 

1 '. I 

RESTE>;rJT.EE 
\ 1~ : . ., 
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%. 

.In the final analysis, resaarch and develc-onert is actually 
ccnducted %,y our scientists and cqineers, whether military or civilian, 
It is important that their services be Kost 'pOfib.blY Utilized ia tine 
of peece; it is essential that this ?,e done in time of war, A 3ody of : 
technically trained personnel is a critic21 resource which cannot be 
greatly eqanded during war. This ‘rody Rust be developed, a stockTile cf 
skill must 3e built up, during times of peace. 

I shall atteqt tc describe to you where the res?onsit,ility for 
vari.ous functicns in research and developnent lies and the narmal yocodure 
fcr handling these $~ses in the JJa,vy, I sh~.ll cover in -more detail the. 
functioning of my cwn 2art, the Office of .%va.l L?-esearch, 

_' 

:- 

As a first step it is dell to insure tbt we speak t‘ne same 
lqmwie. Sometimes I think.that one of the diplomatJs,chief difficulties 
$,that. ef b.ngunge; this Is Because the sli{:ht change In meaning intro- 

' .:duced by the translation of his statements into xncther ton:;ue causes many 
misundcrstnndings. , 

)I '. 
.y I‘ DCES ElSE;CRCH AXE ,,DZmLDPbEMT CX"SIST? _ 

.’ 
!’ : 

1 
: . . . . 

Fhe"Atonic Enorg;y,dct of l946'defines it in the foliowing 
yxda: , 

The tern "research and .deve'lo$ent". means' th6d;i;e'tica.i 
analysis, cx,3loraticn, and exjjerimentation, md the 
extension of investigative findings ,md thko'Ses"‘of s 
scientific or technical nnturc into grnctical a,pyl+- , 
caticn for ex,isrimental and demonstration puqios~s, 
including the experimental production and. tssting .of 
~~odels, devices, equipment, materials, and processes. 

'.. 

kc, you tiill. learn lp%ter, the chief res-::onsi%i%ility .for research 
in t-he Navy is placed in the OffPoe- of Nav31 Xes,e-?.rch', hrhile the chief 
responsiSiJ.Lt$ for develypment is plac&d with t$@ &.reaus, T!:is immedi- 

'atoly poses .the“cgesfion.as to w&er:i the division Yettrrresn resdarcS end 
devk~lopment ccdurs;~ hany efforts 'habe b,~en nade 5~ define the.field of 
each, Thers .i‘s no clear line between research <and development, and thore- 
in iiec ?oss.ibiliti-es of .misunders%andinE and friction. 

: 

Efforts have.?ezn made to divide research into .the two fields 
of 3asic alzd a,qlied.research, Some carry'the Sreakdolm even further, 
For our':~urpose this is unnecessary, j?uYli.c Law 588,: which esta.>lishes 
the Office of Nav$ Research, and’ t~.whi.& I vi.11 refer ,in r".3re detail 
later,, doe.s not, in any'wav, qualify the term research; 

*.' 

Q.at then; is research? 
,: 

: 

_. ‘, 

, 
,. : 
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Research may he defined as “The use of the. scientific ‘method to 
h for nerl knowledge of Nature, It expind our knowledge.” It is the searc 

is a philosophical, exglcrativs, ima&.qati.ve mrsuit, which is inherentl.y 
experimental and speculative, : . 

Research proceeds along two &ads, one Yy observation and 
ex?erMent, whereby facts are ascertained; the- ether 59 theory,. which 
attempts to arrange these facts in an orderly system by which the dis- 
covcrg of new facts may ?I e predicted. 

I *’ 
3evelopment is the application of the‘,‘results of res’earah to the 

creation of a ;;ra.ctical ei+odiment of the grin&i@.& ‘u&r consideration; e 
this embodiment is to’?e, in’ a device r<hicZ will serve’,e.?._specific @+gpose 
or :3erform a specific: func%idti, 1-b : fuPther incYldcs the experimental 
production and testing of rmdels, dcv.ice$, e,quiptient, materials, and ;?ro- _ 
cesses. .I . . 

., :_ 
&melopk-~~~ is ‘irirmrily .cor,ce%d wi th”!‘Bowt$ td,. de~&otie&i& f ” : . 

The end result ‘desiled’ Ls ;.a :>i’~ae,~.af e<uipcent which MLl, prdduse & ‘- ,. 

f?iven result;, EiesLiarch .i,S p5r‘imnrily .&nccrned with the ~Vhy’~ 
When we learn;. !W?iy’~- cestain thinga,, oc&r ,we i&G 

and’ G@&t, !I 

When we ins&,gti&te~ the $rb$erties of different 
ens& qur ?J.F.&c ‘knotdl~~d~~, 
r$.t&ials to ?.etermine 

Whatft material tg use we are increasinij: our knowledge., : The reason 
Why” such materials behave .,as they ,do’ is” even riore funaaamta.1. : ..,. ., 

,..’ r ., 
A sedb&rc?z+ i3roj’ec.t m.ay be delayed & interru1,te.d 1131. the .‘. ‘. ., .-’ ‘*“’ 

‘,. 

E.ec@Ssity for ~&?VG10pii2t~ i-Xv research ~tG0lsl “$3, ~XFLI’l$le, : ,the u$j3eP ,, 
atmospheric .researhh >ro&ati,.>ei.ng ,conducted by ne.ms cf .V-2 Pock’e Gs ;,’ 

;’ : 

at KnLte Sands ; : Eew i$cxico, was delaye,d &ile riethods of telene~$$ri$@ ,:, ,/w .:I 
information during flight and methods o,f. suc~,ess&l~y .&Xtidi%g .and: ~?a-. : ; . . ) -‘.:* .“.’ .‘. 
covering devices such, a’s ,ph,o~$ogra$iii’~c ‘fil,? t+<ere d~veloped,~ ‘: S,lmi,l&r,ly.,.it~’ . ‘:.,‘, ,’ 
may be i~~:,,ossible. ‘to.,comple.te~ a~daYeX’bgme~~t. suCc,e:mf oQiul~$ i”‘it rrti4.b~ get- I 1 j ,:? 
essary to await, the ,a&&isitian. ,?‘f n&r ~?sn?rr~&ed~e‘. ,o~ nev’ fia%eri~&l$~’ ,.,.*. : I” : : ‘.” 

The g&at L%$tish. Fhisicist, Sir J,’ J; 

‘y.:.“.... .-. ,’ 
Thompson, ‘i’s credited .:‘,,a. L 

with once having said, QAL~qli;ed.. Science l&ds t.o, impr6veme~t”s~~ “lu,f 1 Yur&+ .; 
; 

. ’ 
mental Research leads $0 revolutions.ft. ; ‘,,( I ,_: : (” ,,, :; .,: l,jl 

! .’ 
Let us.’ noig S,,‘.” 

* : 1 . _. “. ..: . ‘.:,’ , ,( : , ,, .’ 
where the divisir,? ‘j:E:r~es?~~si?i.lities’~~~‘t~e ..,,‘i. : ’ :, ., 

Navy occurs. ’ . *- .’ r ~ ; . . j , 
.., i : ,’ 

,. ,. - 1 ., ‘:, ,:’ _: 

and oval&. ‘. ~ 
” 

: :. 

Norrml~iy, the Office of tia+ai O;~&~ions is&s to L;ne’ of the .’ 
material bureaus a directive, to, develc?? equi’$ment .which will meat cm&in I) 
specified. tactic&l requirements, . I 

, ‘, { II . . ..: . . .’ .‘.. 
~’ ., ,,‘:. ‘. * 

,. : ,,,“” .’ 
,-$,& .“1, 

~ : .’ :-- 
..: ‘. ,. ‘. 

_. ,,. ‘, “- “,.:.’ “’ ,.., I : : . .:..:.; ‘. 
:.., ‘,. ; .’ .v .I’ ’ : ., ,.i: -’ ‘, ---- ~..... ..~*x,~s..~“m”~m.,-~-~- ~~_~-I__- .._ ..~_ ...__” ____- ---- 
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The bureau, drawing on its past develo;omental experience and on 
such new knowledge as research may have made available, undertakes the 
project. There may be certain gaps in knowledge or material; in this 
case the bureau Mayo, request the Office of Naval I?.esearch to undertake 
specific research problems to fill these gayjs. / .’ 

Upon completion of the project, the equipment is delivered for 
tactical &est and evaluation to the C~>erationsl cevelopment Force, which 
operates directly under the C ffice of Ndval fi;~eraticns, This force may 
recommend chank?es renuiring further development, nay accept .the equii?nent 
and recommend its addition to the allomance of certain vessels of fleet, 
or nag recommend no further action, 

). ” ‘. 
rig a’ result :of its s-budies, the O~er3t:o’n?i .r!:V’Q 1opXWnt Force 

&ky ?,,lso m.-,ke r,cco~~~cndations thai; nz:: cq,\inp,cnb, &.ch T!Jill- meet certain !_ 
&.sti&l rcquirorncnts ,?or T;&ic‘fi a:~ Ope*3wtian-il cecd, CXiStS, '02 do+C:iOpc:d* 
The ma.tori‘il burcnus in addition undcrttlki 2’ larg,C’ ‘&ount rjf dcvzlopment 
~~:ork on their, o,v,q2 ini-5iativ.c under :i ,gzncrd ;?rograrll submitted nnnuilly 
-to i+C: S:,crctary OF tlnc T,invy ‘k-xl. np~rovcd by him, 

,’ 
1 \ Material bureaus have their ov n la3oratories 7,rhich. a>0 :;rimarily 

concerned. ui th development, %ut which also .rindertzke a large. amount of ‘, 
research, The &Yeau of 35;~‘s David Taylor Model 3asin. at Carderock, 
-Iv!@ifand, ‘is too well known to require further mention, The Bnv;,~ Alec- 

- t5onicsLa\oratorp at San Xego and the Underwater Sound Lahorat:>ry at 
hew, London contribute a larpe emount of work. The 3ureau of C?rdnance has 
the ITaval 1 btidnance ‘Laboratory, now 3sir-g mvcd to Vhite Oak, Maryland, 
‘the %roving Ground.2.t Zahlgren, and the 1Tavs.l Ordnance Test Station at 
Inyokern, California among others, !ZIne Bureau of Aeronautics has +the 
Naval Air iciateeial Center at Philadeli;hia, of which the test and develoyg- 
merit center at Patuxent, iiiarglctnd, is a ,,art, Ths 3ureau of Medicine and 
Surgeq ‘hV@ d large iiledical Besearch, Center at 3ethesda, :%ryland, 

,.* ” I 
# All these bureaus, in adGtion to development wo,rk performed 
in their own laboratories, contract with commercial comloanies to perform 
specific lzojects of a develo:onental’nature. 3ell Telephone LaYoratories 
the Radio. Cor;?oratior+ of borica, the Submarine Signal, Company, and Glenn 
Martin are among other ccncerns, tot numer*ous to mention, which Partici- 
pate in this work, 

As a typical example of some $iases of a development 1;3ro ject, 
let us bake the. deoclo?nent of a new. sonar sys.tem. Sonar :is ,a coined .- 
word, which covers .the .field of *underwater sound znd is analoc+us. -to,.sadar. 

: 
One wag to obtain increasedscho ranpes- is to d,ecrease ba.ck- ‘. 

ground noise, there?:7 increasin!g the signal to nGi.se ratio. The most 
promising ai~~?TOaCki to tilis is to decrease self noise, 72articularly that 
due to water disturbances, cased b;! .-the -,,assagc ef .the ship 3~ the -sound 
projector through the Gater. : : 

. 

: .“’ 
., * ,‘. .- 
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“Upbn receipt of a Xrective to dovelo a ,nebl’scnar :sys.tem tc 
meet certaini characte.ristics, the bureau of Shi>s would possibly set us, a. ‘. 
project at the.David Taylor i$icdel 3asin to test different shape& cf 
sound domes, Sound domes are strramliried enclosures .for sound $rojec’tcrs, .’ 
Various hull“shapes and various locations c,f the Ccme’,cn the, hull might, 
be tried, Cna combination m&&t give. improved. perfornance and result in 
extensive development work on that particular cc,rbi$a.ticn, Thrxqhhout all 
this wcrg,, efforts, are,made to determine the effect cf .the various factors 
and !W&. ” ‘thevcause -the effe.ct they do, . .’ 

> ‘: . . I ;-..,. f, _( 
The Cffice of :i”2val B‘zse?rch is ‘very :!il.l,ch concernr-d x+t?l i;hr? ^ 

-7 

’ “#hy!~ . . So is -the: B~rcz.u of ‘3rdnanco, kich, is similnrly tqrir.a, b 
redu.cing ‘self. riqksc., t3 cbtt.~in increqst;d -r:-qes for honing torpedor;s, at 
the OGbnGi~52 Rtrs,cwcl? L&br,po..11;g,r\r ,:~t Fern Stitd, there mrly ‘0~ LL project cjf ,. .I_, 
this naturti which ~coTz’c&s ‘bo.ti rdsGjrch ,qnd dtdvelopment; The em.$zsia 
bCtmc~,$r~~ l+lcse two may vary tit ‘xqjii tfme since tha %ure~~o ’ primzry interest 
is in tiziz~ drLd pr0duc-l;. . .’ * 

,, -. I, 
’ 1.. 

The -d’f.‘fice ‘of? Naval ‘Research. may have i‘ contract. rri th Stevens 
Institute cr with California Institute cf Tecfiaz~lcgy to investi;:atc the 
flow of water around structures ‘and the, causes. of turbulence. This is 
fundamental’ research ‘7ut it .is directly +licablc to the ‘reduction of 
self noise, as’ it ‘is *?%lievgd that this self-noiseis ,caused 5y tur%.Aence 
in the water, The O’ffice of Favnl.Beaearch is ‘trying @?inarily to find 
out w@.t laws ‘&o&m the ;prcducLibn.c.f this~ndise., the Ij,,reaus are trying 
primarily ,to reduce the noise; !~I:7 Qffieci .alsc ‘.hes .t&.e Y,,es;2onsi+ility for 
coordinating ,the .‘hork;, fgr preventing unwi ttina duplicaticn, Data 03- 
tained 5y David Taylor,,Mode’l &sin :cr .>y Crdnance I&se’&& L.a%cratory, if 
of interest to, Stevens institut’e ‘cr. Cali’i~&xia’ ~fnst-itute of Technology, 
is furnished ,.to tk.i&.‘ ‘&er.e indicated, ccnferafiees cfi,‘the su’7ject are I 
called %g my office and future, procedures are discussea and scheduled, 

, * 
!, 1 will refer to other phases later. Let uB no,w consider the 

I’.. Office of Navel Research, )’ ‘,’ ,:. 
., : : ,. I ,.. Sotie thpioe months ,*cefore the *end of $24 war - in May, 1945 - 
“‘tlie Sedre tax-y cf the Navy, I. 

science~.tc 
in recognition of the vital im’c;ortance of 

the Navy andof the necessitg of supporting and encouraging 
research, creat’ed the Office of Research and .InventionS; This ,cffice 
took over some of the uncompleted research cont.mcts* of.‘the,, Wational. De- 
fense aesearch Corporation. It made nelrr. contrac.ts &ich c*ontinued re- 
search work in fields which had proviouslg,been cdvered 3y the X D 7% C. 
It began to cover, new fields, of research. 

q . . 
Scientific knowledg-e may ‘qe considered a bank account. In 

times of national -emergency engl?asis is placed. on development and ,grc- 
duction of. new equipment, drawing, on the reserves of scientific knowk- 

ed&e. very little is added to the %anB account and, during this last 
war , the balance became very lok, It is essential tl-,at it 3e kilt up _ 
again, It is pertinent that 2 large p2rt of the Ijrevious 5a.lance consis- 
ted of decosits from foreign seurces , particularly from European ccuntriesi 

-5- . 
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.‘, .Y 
I ‘-‘..” . . * 

.’ _-. .,’ : ‘.. 
On 1 August 1946;the Presidant.of,the United State6 signed 

legislaticn which established an Office. of XlBval Research, thus giving 
statutory authority to an existin is; orKaniiation which, in the -prior fif- 
teen months, had placed the,Navy*in a leading position in the su&ort of’ 

.‘Sasic research in all fields of science, In itiplementing Pu3li.c LawJ88., 
the Secretary of the Navy has charged .the Chief of &.vai Research with the 
duties of encouraging, promoting, glenning, initiating, and co-ordinating 
naval research, and with conducting naval research in augmentation of and 
in conj’unction with the research and develppment condu.cted by the- resgec- 
tive lbreaus, In %he interest of 73rerity :I: use ljureaus to include all tin- 
val activi,ties not in my bfri~e. 

Specifically my functions are: . + 

a, To he ‘the ;>rinci,al adviser t,o ‘the Secretary in all 

.:. 

,._ _/ 

;. 

6 

:: 

research and in such developments as may be‘ ex+ected 
from research, . ,, “. .., ., . 

b. I 333 keep the Secretar$ advised of the findings, 
trends and potentialities in rebeardh and to disseminate ---_- 
infermctio’n to interested Sureau$snd such.‘&ther agencies 
as may 5e i2:qropriate, . - 

c: To 3’e the prj.nci;?al “rg:?res&ta;ive, :,f the:l&vy~Ce~C~t- 
nent in dx+lings with non-?!avy agencies bn research matters .: 
,of. Nav>-wide inter.est;. 1 

i 
* - . . 

da To survey the trends,.;20tentialities,“and achieve- 
m.ents of scientific research 2nd devclp?nent and.,to nlan 
and coordinate research pra~;r~.ns thr,ougtiout the naval 
osta”ilishment. 

e7 To stud:! and colla%orats krith the Chief of Yb~val 
OperatSons-and the bureaus in th* formulation of the 
principal development :xograms qf the Xav$, 

1 
f ? Te make recbmmendations in regard’to laboratory 
facilities concerned wit’n’research or development. 

Rr To control patents and.related activities. 

I- -. To undertake the ~dsvelonneat, design, mainten- 
ance t Wodifiqation and iqrovement of.,tr&nirg de- 
vices’and aids; ‘., 

: I’ ‘,. 

You will note that &ile~m~ bffice is charFed with the duties 
of encouraging, promoting, planning, initiating, nnd’coordinating Naval 
research, the condu’ct; of research is in augmentation 3f and in cenjunctio~ 
with the research and development conducted ‘5s th=csgective %zo~us,~ 

-6- 
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While ‘the. CfQqe of: Vaval Resenrch is 
‘. .dsylo~m?~t,. this; -Is iqplj 

yot~: di+ctly prohibited from p’ursuing 

* 
ied’ iK,,the charp:e .that. it shall deye..og ,tyaining ,, 

aids and d’evices, and $n] the. onisq$on of’ such a charge: for a?,:{ .other types 
of, AlePe~ap~ent, 

1 . . . 
., : 

., ‘.._ . . . Q’ :; , I,. ,,; i ; ;’ 
:. ,.. ., ;t . . . 8 

Phe’R-ffice:of.Naval Res&rch.ha’6 fzur main divisions, 
. . ,\ 

a~sjkr?rdl;;,‘L~~,~~~~‘~,~y:.~t AnGostia, 
the Xaval 

the Siecial Devices Center at Sands 

, 

pci$n$; Loq&Is’j&d., ‘3&e :Pa.t&ts;?$vision and the 31amin~ Divis&‘on, 3rangh 
of~fide,s’:.will’ %e. de scribed l&t&‘- in d~scdssipg relations with tionlmilifary 
sci&i;&ific facilities,,‘ An admitiistrntive staff in Washington has %eon or- 
ganised, to deal with the ~oqlex problems of CO-Ordinating the OperEtiOns 
of the ,'#i.di<idn G.ndbCanoh offices, and to handle the customary adminis- 
trative problems 2s sooib%G” wi th ari y large and widespread. orgnnization, 

. . . 
: The. ?&tents Division serves the entire ti.avsl ti-stablishment. “he 

Havy , with all of its';ureaus, cffi&, and shore ostatilishments, consti- ’ 
tutes thq, largest technical organization in the country, it is cssontial 
to protect, 3:i patents, the many inventions which arise within .thc iTavy or b, 
result from Navy contracts, in .,grdor- that the Govesment may receive, without 
charge, the benefits of inveitions made with ;?u??lic funds., 

‘,, 

‘,.* ,. .’ : . 
. a‘ .,.. Zhe %oii,cy. of this division is to allow inventors; even though 

they wo.rk’.for. ir are in the ‘&‘a~$; ‘to ‘have :com;mrcial rights in. their in- 
,.’ ventio&, .the’ i?.avy.takin& ‘only a :x$yalt&-free license,. . . . This policy dates 

ba,c,k.-&out’ ZOO y$ars.. . We feel.. th$t.,&ch a. $olic$:$us.t be continued in or- 
,$er tii ,,p&eskii;e ,iridividual $&&er-t~?@. ;,: ::- -; ,, 

‘. I’.. :_., <:. : ~,. . ‘, *, ” , ..* 
: ; ,,+, , ,, j _. .‘,, 

,*i ;, , \ The &;ival &search I&mm~or’::7~~ fir’st”e,sta~.i.i.s’~od %g .Cor&$.ess in 
1.316, h&3 4 ~istnn~is~e~‘,~is~~,~~~ .hf,acco~j?lishm8nt~.~ ,This laboratory con- 
tinued the rese&ch’&nd d&lo&&t .of the uqd&water sound e&i$%nt thaough- 

F.:. ” out . j&e peri,odjj ,~~~~pees :.the. ;w,ar,q B t g+m:~ere,$,the dei@ognent of radar; _,* 

L its .1,$ciegt&s’ts .we~.o a$@$~ .fhe first ._ to”&li’zo the, ;mss$x>lf.ty ,of d$or5c en-. ‘., .I 
,y&j .$-id~~tb ‘&,+i+p ‘a ,$,,ra&i’cYal J$Q,G.~SS~ &fcr ]&pa&xt.i~q;- the ~+q~,i~,.iso tapes. ,_. .: ,: . 1. i .-.:. ,. _’ . ;‘<.,” ,,“’ ..‘P.“. 7, ., (_ +; .~r’: ,,‘. .,: I .f ; ‘.7 ._ :. _,.” ,I .‘, 

i. 
< : ,. 
, bi&l.t , 

.,: 2.h.e :,Naval, Res~ea.r’;;h, LabaIxsL t:ry ..&a4 ,‘:&g~&& .~,IJ ‘m&&G-p dsvel6p- 
al=d ,t,$st :.w,o+ dqri.ti@ .‘$ho. ‘r,&e-nt ,Gar.;: ~i:,;h,. $52 ,:,mai,n,..FmFhils,i.s ,‘having 

‘, .be,c$ .‘:&ced’. on. ‘de,velqptient ‘&,d i&t: bk.&a,ub6 .,o f the greate.g iF?edi,ate value 
* ‘to“the ‘war’ effoJ3.” It is n&~~“~~r&iuG,ly c’b&erti& to 4 ‘gre.ater, deg?ee of 

research, continuing only exiou&h ‘&v6l@iont’nl &d test wo?k ‘to rou,rd out 
- 

the, o~er.ie,nce .,of ..i,t,s..,scienti.fic personnel, . . ,>TPL .Iluzdef taJqss research work for 
.itself: ,this:’ work b&in& Ifinaq&ed, ‘frp,ti,&,oir ?udget, Ihog underta&e an even - 
lar.ge.$, gmafit for the te&&ie‘al’ $reaus, 
ted, Surea;us ‘for s$3cific ‘pro.jaots.- 

TEfJJh. funds suprglbed ?y:.the, inheres- 
‘ii?& 4so .fahis out zesearch work to non- 

go~qr&ie~t actiii ties ,. this usually %ei& confined t,o fieldzs o.E special in- 
terest to iQ?D oti .complemontirg one of its rese&o’h ,projeot-s+.., I-.+. contracJts 
are usU&lIy let ~through the, Pla&ir& Di&.sio& . . ;, .-‘< ,’ 

.Y ., : ,, - I .’ .’ . . .., >1. :,. ., 
‘, /. 

.; .“, 
,. ,. .,” ;‘*. : ,:,. , : ., 

. . 

* 
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The S:Jecdal Devices Genter, locq&&&, Sands Toint; Long Island, 
5.p specificn2ly charged with 30th research and development in the field of 

~, $t;ca;inina aids and deirioes, It has provided* now and unique equipr?ent for 
trainin;: personpel, It is cperatinr in the hii::hly important field of re- 
lationships 4Jetween.men and machines, and is ccncerned with the pro%lens of 
training personnel cn one hand and the effects of the human factors GE 
equipment design on the other hand+ i;o activities exceed these in :ootei?tial 
impr tmce , , for the veaoons and equipment of war continually change, while 
the men who must be trained to do the fighting remain the same,. 

The r’lannin,~ division has two riain functions; ,pla.niiing contracts, 
recommending the Talacement of ccntracts and directing coritracts for research 
in civilian establishments; and coordinating research within the .ne.~til 
esta3lishnent tp insure that the Skvy has at all. tines a comprehensiy6, 
weli-%alanced research effort. 

‘D 

Wearly all research contracts with non-qovernneht ‘activities are 
let a.nd supervised %y it, The material %~saus als:, usually let their re- 
search contracts through this division, % ,,. ’ . 

It is organiied into three mnin.Yranches,‘the Scientific 3ranch, 
the i4edical branch and the Program 3ranch.” ‘Nearly all.contact with&n- 
militar;r scientific fac.ilities’.in the field df.‘researck are handled %y the 
Scientific or kedical,3rar&hes.. Liaison ‘with ri$val %nd ~~i1.i tary aq~ncies 

.is normally handled b.27 the I~ogram..3~anoh of the” ?l+ninp Division, Belther 
of those chanri’els’ are exclusive s,ince, tpe ,scienti’fic sections:may .deal. : 
dir,ectly :.%it;‘ti th.‘E .&qa~ea>s,~:’ the Kedic,?&3rani$ has. a~mcst exclusive contact 
wi t~,-the,:~~.~~a~‘cf-‘~~e’dlcln~ and Surgery and the Irdgra? ,Sectiena in some 
instances make contracts with. civilian. Pnstitutietigi ” ,.. 

: ;;,‘..y: _.. . i : , .‘, ,. ,’ r’g- : ;.:, ,.::’ ,’ ‘.’ “.I 
: . I., .j ,‘I!& Sc.i&tiPic Bran.&, cf ,the 2Qm..in$$‘ivisian 2;’ divided-into 

t&e. following sec,tPom:’ C&.riistry, ~Dlectroliics, $I-&& &&jnic&. Ii&the+ 
mat i.m-3 ;; i4eo’ha&id:s, Nucle~aC, Ih:rsics,, and Rhysics.. ‘The’&. ,divisicns were .I, 

,,, ar?i.trapily..chose’~ is fit the Bavy’s needs in riesearch and, were teqkred 
to fit the personnel ,available, 0 ther arrangements riight ,5 e e’quallg 
satisfactory. The Wedical &a@+ is- split into eight ;sectiens., Physiolqgy; 
?ioch.enistr:i;:. FsycheIog$, .Fsycho-ghgs2ology, 2acteriology, Psychia!ry, .: 
Bioahgsics. ar,d Envirobextal ?hysicbo~;g~ ., ’ “. ,, 

7’;. . _’ .’ ‘ ,.. . . . . 
T&. Prcgram 3ranch is organi.z,eed..'ta: fccilitaie* liiisori wo>k with 

the material bureaus and wit@ the Army, Liaison is maigtajlned at- the 
working level with enphqsis +e.,ing .islaced on pers’o’nal ‘coptact ,wj. th’. the :^Jeq- : 
sonnel direct127 in c$iti.T~{e ] of azld intim.taly familiar &t-K parYous de.ueIop- 
merits, . In gene i-al, where complete programs arc~‘cbncortied~, t&e sections .. 
maintain liaison as'iridicatcd,bkl~w. !t must be .er$iasized, ,ho.$ve~,;that : 
for i@ividual development pro%;ldms , ,lia,isan is 5etktEeri“sectio.n &m%ers, at 
the working level, :-V;rho ‘are iuti&tely ccncerneid with’ the y?o”olefi in ciuesttion. 
i;?lis is particularly-‘applica’l3;le to the work of the Power S.ec.tim,~ - 

I .’ ,.. ., -. : . . . . , .~ . . 
_’ ; ..,: 
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The sections are: 
the .3ureau :of Aeronautics ; 

~Air’.Warfar&;’ mainCa&‘ng program lisison .wi th 
Surface and Subsurface Va,rfare for liaM&ith ’ . 

the.:.%ireau’of Ship@; +q-mment for liaison with the 13ureau of Grdnancc and 
Am&ib~io,usI W{?fare for liaise,? with ‘the,. iiarine Corps; Arm57, and other 
pertinent fields, The f&Ed o.f power ,is d&vefo?ing rqidly and, is common 
tc all three 02 ttie’ la+gest; nat&i?xl ‘9Ureatk’; .i.t was thereSoqe, set QI as- 
.Ci separatft, section. The ,work of the $ed$hysies Section, covering as it 
docs,meteorology,, oceanography and the earth sdiences, closeSy approaches 
,&’ s&entific &cbio,& in- its. nature, ifowdver, because ‘of the a?p/ied nature 
of so &ch .of ‘its rssesirch,, and the close liaison necbssary with the Iiydro- 
gP&phic .Cffice and the Weather ‘:?ureau, it’ was placed in the Program~Sranch. I. , .! ,,” ,. ” ., ; Panels are organized from -these sect,ions -to cover special fields 
such as guided. missiles or ‘arctic ar=d fro&s, wh$oh ,cut across the, work 0; 
several‘ sections .,of bureaus, : These panels, whiie’p’?imarily Progr.an or&ni- 
zations, may have rmrbers. Oron the .Scient’ific and &ledical &:i.nchas.- , 

As pr-evieuslp described, the $iannin~ Division is’ ‘&I’. or&mized 
that .th.e. Scientific and Medical Xranches have the rib’st. direct contqt with 
civiliah rBsearc~‘?‘r~~anizations~ 3hwry endeavor is made to Rive E’search 
scientists freedom of action arid to make them feel this ffeddom of &tion. 

exiits, 
Educatioti&T inztitu,tLons .a2,+ fdvored wh&e a choisc of facilities 

because the most .serio,us nati‘onal’ shortage is in s.ci&tificallg- 
trained persomiel. &sear&h :orojo,ct& ,sup:>or’ted at umi,versitiob; in turn 
support graduate students ia their- efforts’ to. o?t&in hich& edumtion. The 
chief scientist on a research 2rojact l&sual,ly~dovctes half-time’ or less to. 
that ,specif ic endeavor. He is assisted 5y graduate ‘students who do a large +’ 
part’cf the actual work, ?ti%’ who WC- gqid@d br, him in the ‘conduct of the 
20 jact. Kany research students would bo’ ,u.nzble to obtain this higher 
education without such &qbort, This policy also results in the &$&i$iari- 
zatigr, of nang youiker scientists with the $avy’s iTroblems, and builds 
frieadl:; relations which wiil be4 a solid investment for the ~k.v:7 in;‘futurc 
emergencies. 

A vital +nCip& is freedomv of research from security dlassifi-: 
cation,; ,Projects are usual’ly u+lassified and. research mrsonnel are free 
to :yubIish the, result,s of their work, .Whcre progress in a field indicates. a 
militaq a;;qoXication and it wmld apncar to’36 ta the nation’s %est ir,terest 
that further research in this field be classi.fied, a special contract’will 
be made, with appropriate security rules. Thi’s *may be handled with the 
sane,,institutdon or another Institution, or the work night be placed in a,. 
naval labgrat.ory,’ The. stifling effects of secrecy on rcsearch work are well - 
known; it nust ‘never 5.e forgottea .that secret work is not 0nl.g costl:7 in 
time and money, but is bfte’n of &eccmdary, quality. 

: 
&search ,uro:oosals are welcomed fioh all colleges and in sly 

field, Scientists.are encouraged to subnit research proposals to us rather 
than have us ask thm to work on some :oredetermined problem of our QWG. 

-9- ‘. ,.. . K ESTR~ICTED 
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Proj'ects are, of course, carefully screened and must normaliy 3e of :3ossible 
Haval interest to OStain sup?Ort. 3y the$e~methods we insure that the 
proiects we do support are those brhich %est suit the talents and the inter- 
ests of the scientists themselves, This ;pocedure has resulted in-the. de- 
velopment of,research p%ograms wnibh axe much sounder and will Se nore 
enthusiastically sulzported. than ir work were famed out in accordance with 
preconceived‘pro~~ams.. ' ' 
j . 

Through contracts 'with indivi'dual scientists 02 with such insti- 
tutions as the, Xational Hesearch Council, pnels of civilian sdi&ntists are 
organized to mrvey 2articula.r fields of science,. Spgosia in tkie fields of 

nuclear $hysics and in un3ersea'+:ar‘fare have just 5oen held. in Washington; I 
and future meetings are j?lanned, 

Surveys of particular fields and of CXR's'research program ma;7 
indicate gqs or lack Of emphasis in a garticular.part of the field; The 
metibers of the Scientific' and biedical Branches are sufficiently familiar 
with-'the research facilities and scientific personnel of the nation to 
know &ere 73est to pl&ce a specific proj.ect. 3egotigtions are undertaker. 
with knstitutions which a'r'e cap?le of doin? rer:earch i,n these fields and 
the sccqe. of the desikzd work is Outlined., Where there is a lack Of inter- 
est in the particular wCrk, it nay 3e glaced in a;cnn3reial Or' a Eaval: 
MoraCOry, ,, 

,, 

. 

In:addition,tO these .,ianels,' which us,ually:restrict their surveys 
to n -@,rticuiar' fiel@,,@~?lic LAV ‘588 wi'gely pkvidez! that 'there? ‘sball'5e 
a Navel.Eiesearc~,.Advisorir Somi-iittee 'cons.Istirg df ko't, mbre than fifken 
.civUi.ans ;>re-eminent i,n the vario.w,fields of science, including kdicine, 
Tht-s co7ipitteA is ,to surbeg'the raseatich prD,grg as. a GhQil'e, in drder 'that 
it7x3.y Se the %est ~~~ssi~'le'-l~J~'thiiri the l~i$~ta$~on~.o~ 15ugds arsd'prs3nU31, 

,"'The first meeti'ng o.f this 'cofifiittee will,.be hebd'bti.14 O<toSer, I%n5ers; 
are:.. (8 (. 

~ ., _' *" 
: ', 

Bear Admiral Luis 'dti Flore,z, USNR 
.." 

_, 
.:. 

,: ,?r, Karl .T. (+qton, President, Mass, Institute OF Tedhnology ,. 
.:. "5 

Roar hdrkral. I;ewis'L, Strauss, uSiqR 
. 

w . . * 

Pip,. Richard J;,Dear>Orn; Texaca. Development Corporation 
. " .I _ 

Dr. Detlev W,' .3;37& I ,+Chairman.of .~~atior,al'B,esearciz Cdufici.1'. 
. '" : 

Dr. IArthur H, Cpfl:3ton, Chaticellor; U.&versitlT'y7f, ?&s‘r.in~-ton;. 
,, St, L&i,~*, bilss-ouri .. 

,. : 

Dr,'Willian Sharp ILlcCann, University-of ROches'ter. ,' 
,' 

. . Dr, Philip TI, Xmse, 
.' 

Di:rectcr, 'Of Ncrtbeastern.Rsrl-fccllal'..ELii4orLitorg 
for ,dtomic Inirgy ‘Rec;ea+& * : 

-: 
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lDr,. Warren “Weaver, Director’, Division far ih&al Sciences, ‘. ” ‘, 
: ., Rockefeller Foundation, Xew York, L?; .Y. ,.’ ., 

II 
Dr. L. A..- Du3ridgeV, president, California. Institute of 

Techziolo~~~. : ,’ 
..I . . ) 4. , * 

The Xanning Qvision &as now esta>lisded about 200 r,esearch ” ..: “’ ‘, 
projects by contract with educational, industrial, and private research 
iris titutions. over a nationwide area. ;‘hese c0n.tm.c ts n.,7w total &out ten 
million dollars. @at&ally this work.cannot ,a11 3e handied from R~shington, : .‘,, .’ 

) 
There are, at ;;>resent, 73ranch c?ffi&es lrcated in.lcndon; B&ton,.- ..’ 

Few ..York, Clslicago and, San Francisco, with a su%?ranch in I;& Ange,les. .; ., 1. ‘.k 
‘. 

Through these branch .offices, 
the Office of 3ava.l Rose!.rch, 

‘and ,through tb,e contractbrs ass’gciated with “’ ‘- ‘1, 
‘the iu’avg is continuously informed of the $ro- s 

gress of science in all fields, ‘This is accon?lished.through a staff of’ 
qualified mili tax::’ and civilian scientific personqcl in: ‘chest: ?irsnch 

, 
‘. 

of fi~ces, 3y naintajining“ liaison with all scientific ,resenrcn a;;encie.s’:,in ,.., ._ .,,,:, 
their areas, this staff is constantly at&re of the sco~c of research 3bing : _’ :,, 
undertaken and evaluates specific research’ for’ .,lossible value t:e the Navy 
De?ar bent. Within the ‘area of e.acl; branch office, ,close c,entact is ma5n- , 
taindd with &i.entists who, 3y p’irtue of their pccfessiontil standing are 
best fitted fpi-T consultation and advice cn 3ava.l scientific proilens., ‘1 ,’ .I 
branch offices may recommend’ te the Chief csf i\ia.vel Research’ .the establish- I. ,. : -* 
ment of research contracts witk.. civilian res ear& agencies and, when,. 1 . ,?l i 
a;ypre?riate conditions arise ,’ ?a;:~, >articii;ate in th.e zbffo’ti’atign of .rese&rch’,’ ‘.:: .I 
contracts, . 

. I” 
-. . . 

I) The ‘Fro&m 3ranch Df the .flanning Di.vision must be f%mil,iar.wi-th L_ ” 
all the developme,ntal work of the %.~eaus and, in addition,‘,must.nair;tain ._. ’ 
X&son with the Amy and other government agencies. tit must insure .tl;at :, ,[, 
an:: &qlication which exists has a Teasan. yehind it and is war&nted,,+ 

In general, research requirements of the ,%XX&S are f&nolled ‘: ‘, ‘. 
,, ‘, , 1 

through ,this ??ranch, Requirements for undersea warfare; .fdr”eXample-, are ” ‘,’ ..“. : 
handled ?,2?. the S,urface and Subsurface Section. Surve;Ts: of t& ‘vari.I;-ILS~. :. .’ 

often with the l?el;~ of qualified civilian,:. .I,: I ’ ‘, 
,’ 

field of science ere made, _ ’ i 
scientists aa pre,viousl:f descri3ed, and research preje’cts are outlined.. ,. 1 ‘I, 1 i 
These are turned bver to, the scientific sections for imzlement&t.ionc i 1, 

.; 

A ;?rogram involving jhe. improvement of sonar Fear may involve 
a number of different research projscts, r’or ins tanca, a research project , 
handled 3y the FLuid Mechanics Section, for water flow and reduction of 
noises; a .project %y the Physics Section for the various factors of sound 
transmission; a project 5~r the Electronic Section fox .t:leetronic c,:q3onents; 

‘and. a project ?y the hecharics and biaterials Section for sound conducting 0~ 

., 

, 
aysorbing materials for use in sound domes. Besearch in these basic fields 
will result not only in imiroved sonar equi:?r;ent, 3ut nay also \e ap]>lica3le 
to acoustically guided toqedoes,.which are handleZ.3y the Armament Section, 
working in close cooperaticn with the Surface and Sub-surfa.ce Sec‘tion, \ \ <* 

I., 
: 

* 
-ll- j 
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Similarly, research in the heat transfer mediums, refractory 
materials i and netals l&.ich ret&n their strength at high temperature is 

> 3as.ic and’ is,under the dontrol of the Scientific Jranch,. 
,.’ . 

In iti *appl$catiep, holaever, it is of interest to both the Icwer’ 
and Armament Sectiond df the Progam 3ranch .and through them to t’ne 3ureaus 
of Ordnance, keronautitis, and Ships, These two sections must insure that, 
this. information’ reaches’the %ure&us $ronptl’y .and that agy further data 
which:., the. humaus may, require as ,a result,, of this information is +;iven 
priority ,\y ‘the rese,arcn agency. 

. 1 
* Information. in. this ifield is 7&s%: of, interest tb the Arhy’! particu- . 

laTl$ tp Qrdn&ce~ and $Le, Ais Ccrps. 
Bire’ctly F137..the:~EItibgr’a’m Branch, 

Close liaison is’ maintained, either 
or through Arm::. or Sure&i’. iiaispn officers 

s~~ec~‘~icallg,assi~ned such,duties, 
, 

‘. ‘, < 
. . 

.’ . Time .i.s an .es’sential element. in’ this work,, Eone pf this. fclose F 
liaison’ vould be e-ssant:ial. if time were’ &t in;sortant; Research reklts. are 
almos,t always &%lished’ and the literature would eventually Se.come avail- 
a3le to those doing the .de,velopment’ work, it -would, of csuis.&,, ‘ie. necessary 
for them ta read all the li.tera?,urc which is, ;?uF,lished,. in itself a t.erriPPc 
jq?), k-d to n$pl:7‘ the ,‘a;$lica73le Wrtion to ,tbeirO work+ ‘lt is much. Set.ter 
if those actual127 supervising the research are. in close contact., th?rugh 
the r’rogram 3ranch, with the >ersorncl actually doing -the devel?pmaat, so.. 
that new knowled;le’ Ps at c&e. a >,plied ‘and ‘so tbt necessa$(r ‘further ,investi+ 
gation is ‘qe,pn ais soon as Fossible. ._ ’ ‘. r 

Research and development are not an end,.$n thmselves, They exist 
in the Amed Forces primarilg..tc! enable the &Livery o-f the, %ast possible- 
equipment te the fight& man ,and: to train him .to on’ ,4~Wrate t&t equi+cnt in. 
a nexper And em+l:oyin:T tactics &ich wi&l i-nsure- th‘e. ~~esti:resul~ts’, . . 

,As scan as a 4ureau ‘J&ins a deve1~ynen.t. ;3r,egan’, ‘the Ssebial : 
Devices Division becomes cogniza%t of it ‘a,@ follows -it clas’ely; The 
development of a trainihg’device is started &t $xzh a, ,time as to insure 
tiat the trainer will: ‘rle ready ip .t%md to tra,in mm for the’%oduct$ou. ^- 
equipment, This is p$Eiou&ly decess’arj d.-urinff..::eriods ‘of ‘hosti,li.ties ‘. 
when mang nelli .kiilcis :,f e,quipmenb are developed and produce’d and wker- many 
inex~e’rierged, mea nust’:%e: trained.’ ’ ’ ‘:‘, 

‘. ‘, 1.. “,,:.. ,. 
Tie &man factors .in en;;inecr.,‘d$sigq -Ire, under ,:cobtant s’tudy 1. 

3y the kedbcal 3ranc&, TI& @sterns &se&& L~?,o&.tor;~ X.eld !statie:g. -. > . 
oierating under,‘the auspices. of Johns Ropkins Uni;versitg at 3’eaverta:il I ,’ 
Point’, Rhode Island,‘:hgs a contract bihich is a continuation of work ‘?&gun 
3v the %DRC . v Their. function is to learn more about the human capabilities 
;3articularlg W.man Factors in Sngineering .&sign” and ffZumr: Relations, ‘I 
This lknowledge will enable us to perfect our cncineerinp: designs to the 
point where they may 3e operated successfully FIy hune..n Yeings, This require- 
nent elks not always 3een met in the pst, I “:he b;xciel Devices Center works 
closely with the material bureaus in designint: .training equiper,t.. 
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Their”‘afm is to clevelol single s:nthet.ic training devices in order that 
operating perscnne’l r&y’Tj’e ccrr6ctly,,and safely trained ashere; ‘T?.is elimi- 
nates periods cf waiting unt;i.l yew equipment has left tke’ pro’duction line 
and is: inst,alle,d .a?oard ship or in an a&plane 4sfore beginning tra,ining. 
Prelir+arp models’ ‘cf training devices s&could 5e ready z3ouf the time that 
thtj equipn9n.t is $irst ready for tgst ‘and ‘evaluation 337 the ?ne-ration Dee 
ve*lo~p.ent, Tbre& w Tnis experimental unit,. operating in the Atlantic Ocean, 
is assikned’the function, eis I have pr.eviously m&ntii?ned, cf ?valuating 
new ecLuijnment and Of assisting the Office bf Kaval Cperatio.ns in laying : .7 
dowli ..:tactical requirements desired for new eiykipmentz Wb.ile~ the equipRent 
i-s undergo.ing this test; the sgnkbetic training device under,goes a similar 
test and evaluaticn, It m?ust be definitely det;er&Gd that these s:m+uhetic 
devices are iti fact cn!~able ,of training gersonriel te successfUly operate 
the equij>ment v’nicb tkey simulate. :.’ ; ., #, 

., 

. The .te,sts 77:’ tE?‘c O~~erational’ Cevelopl . ent’ I-once nay’ indicc$e 
changes ~-~ecsssai~$ in the equipment *, These, are undertaken 9:: t&: respon.si”lle, 

‘. .?ureau. and, tests arc) ,continucd until the equipsent is s&isfact3r:! QT the 
yogram ;s ,defini.t,e& dropped- Even..aft& -the equij-iment is ‘ready fo.r 
prcduction, ,and even ‘in war tine wher, ‘three shift’work is nerti.1,. the .m’ini- 
i?Un pericd %etwean the apr,rovsl ef tlr,e ‘dev.elopmcnt r??del, arid the de’live?‘y of 
the first :lroducti3n mQde1 is norr?ally cne year, 

~ 

biany 1j1ar.s have >ean sug>:ested t 3 circumvent this delay, 73ut 
when it is rea.lizCd that in soria instances ma.terial for prts has to be 
allocated and literally, Get dus out’of the mines, after contracts are 
let, it is realized tbt little can ‘762 done fer tl2.a average ;zrograrb 

By judicious methods of developrlent, follotrinp esta5lished 
practices when time is essential, 5y s&ledtiag a prcduction contractor 
early and having him follow the develowent as it progresses, by accurlu- 
1at.in.r component Darts, and making production drawings 9cfcre final develop: 
Rent tests are comgltted, a few Rqnths Kay he saved, 3ut in tke aggregate, 
this method is wasteful of manpower and material, 3eeause many developments 
are never produced, being sugerceded 5y ‘3etter developments hefcre they 
reach the production line, 

. . 

Thus the re~sl saving in tine tiust lie in a com;>rehensive research 
an? development program during times’ of peace, We rqst -have t2e 5est pQssi- 
bls equiLpnent developed and ready for 3roductien at all times. It is & 

_ econoi?ical tc put all devolo>nents into ;zoduction - the improvement in - 
performance in many instances does’nct warrant this - it i..- economical to 
keer ti?plying the latest improvements to models, so that when exgnnded 
production is required, the “lest possible equipnent is ready for production. , 

In conclusion let me again Briefly outline the provisions Ecr 
effecting reaeardh and development in the -Navy. 

* 
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(a) The Office of Kavy Research is charEyed with encoura@tg, 
promoting, planning, initiating and co-ordinating naval research 
and with conductinp: naval research in augmentation of and in 
conjunction with the research and develoyent conducted ‘o?y the 
respective bureaus of the idavg De;)artment, 

“,_ 

(?I) The Chief of ijzval Operations, “’ 
_,. .’ 

as the s.taff +enov fcr 

,I 

. 

the l!?avy, has the res~~onsijility,-of,, stating the .opcrati,xal 
: requirements ‘co be met’ by devela;omcnt; of directing, tha.t, .s;Iecific 

developments >e undertaken, cf ‘evaluating the developed eqtiip- 
ment and of or.der-ing pro@mtion and instellation. 

^ 

(c) The bureaus are the technical agendics’ which utilize the 
results o.f research to develop equ.ipnent which meets the opera- 
tional requirements specified 3;~ &val. O:xrations. 

Let me qtress,, gentlemen, that the Savy can only auKRent research 
and devc,loF;ment ih private industry; that we stress particularly those 
phases which private industry has no strong; direct inccnt,ivcs to undertake, 
and that- we can never do their jo?, And parti&slarly in production, brhich 
must Mike effective the results of r&search and develoyxnt, we are Iblholly 
de:;endent upon the mo’,ilization ;f the industry of this country. 

_’ 
. 

~. 
. . 

Thank ytiu; 
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