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RESEAP~H AhUD DEVELOPM~/~T IN THE NAVY 

25 NOV'~.,!BER 1947 

G~fERAL I~[cKINLEY: Gentlemen: Zn this current course on techno- 
logical progress, you have heard from Ceneral Aurand on the Amy side 
and General Craigie on the Air 9brce side; this morning we are very 
happy to have with us Pear Admiral Paul F. Lee, who will speak to us 
on "I~search and Development in the Navy." 

Admiral Lee graduated from the Naval Academy in 1918 and has 
served in various assigrm~ents aboard ships and in Navy yards. Just 
prior to World War II he was Assistant Naval Attache in london. He 
is now Chief of Naval Resoarch and has had that, position for the last 
year. 

I take great pleasure, indeed, in presenting A&mirnl Lsc. 

AD~,.IIRAL LEE: Belbro discussing th~ Navy's r,~search and develop- 
ment policies and progr~ns, I believu it best that we first review 
briefly the composition of the Navy nnd its growth over the past 
century and a half. 

The United Stat,cs Navy is the largest technic~l organization in 
the world. It is the greatest •user of po~w~r, operates the largest 
number of ships, and employs the largest number Of t~chnical pcrscn- 
nel. During the late w~,r the Na~q ooer~ted ships of which the total 
horsepower exceeded that of all the publJc Utilities of the United 
States. Two-'thirds of all naval Pers.nnne! in that ~1~ar were techni- 
cians. The 'Navy, operates in the air, on the surface of the sea,. 
under the surface. It must design aircraft, surface ships of many 

z types, and submarines, together with all of the thousands of ~e~ices 
for submarines, together with all of the thousands of devices neces- 
sary for the operation of such craft.' Its weapons cover the <~n01re- '' ; 
field from small anms to guided missiles and atomic bombs. It must 
adapt all of these to the rigorous conditions imposed by the sea. 
It must train personnel in every phase of engineering~and technoldg~T. 

The history of UnStcd States naval power has followed closel7 the 
history of science and technology. The early nineteenth centurY saw 
th~ revolutionary'development of P~bcrt ~ulton's steamboat. It also 
witnessed the conversion of the Navy from sail to sternly. The Atlantic 
Oc~.an w:~s first crossed under st<~am in 18YT. Aft~r 18A2, no United 
States naval ship was built exclusively for sail. 

~nis same ~=~ produc~d the first submarine. This inv,Jntion a~d 
the developm~.nt of partially successful models by Bushnell, l~Ulton, 
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Holland, and others were followed by the Na~ 7 acquiring its first orofes- 
sionally built submarine, the PLUNCER, in 1893~ and thereby becoming t~vo- 
d£mensional in the scope of its operations. It remained for the t~-entieth 
centu<f to witness the invention of the airplane and its deveiopm.cnt and 
adaptation to naval uses. 

The nineteenth century also marked thc~ establishment of the first 
naval activities devcted to research and development, in 1866, there 
was established in the Navy Yard, New York, a small laboratc~ ~ for the 
testing of lubricating oil. ~is event stands out as the forerunner of 
indust~='s later emplo$~rcnt el' chemists nnd engineers to pass uoon l he 
suitability of matcria!s of all kinds. 

In 1870, the Naval Torpedo Station was .sstab!ished at N~n,'mort , ..... 
Rhode Island, and charged w'ith the development of torpedoes, to<cede 
equipment, end explosives. In 1872, the first naval proving ground ~,~:~s 
ooened near Annapolis, ~,iar~land. As the range of go_ns increasmd, this 
activity was moved to Im_dian Head, Na~z.'land. Here ~n and armor re- 
search h=s led to many significant advancements in ordnance. 

In 1881, the Naval Obse~¢ato~ v,'as established in Washington. 

Another early naval laboratory that will al~,:ays rank hiFfh among 
the forerann~zrs in orEc, nizmd research Js the Experimental l,fodel P;asin. 
Authorized by Congress in 1896, it rms ooened in !$98 in the ]:,[a~- Yard, 
Washington. Nm:, located o,t Cnrderock, Ma~lend~ it is the finest pl:mt 
of its kind in the, v~'orld, Establish~d primarily to determine the best 
£o~s for ships' hulls, it has been expanded to conduct res$crch in 
hydrod)u~amics, aerodkuqe~ics, mechanics, ship construction, and ship 
pro puls ion. 

Shortly after the turn of the century there ~,:ere cstablishbd the 
Flnginc~:ring ~:per~!ent Station at Anna:polls, ~,<arz.~land, .und the 1.u.Ll 
O.il Darning Test leborato~r at the Na~-~Jard, !~iladelohia. The sc~pc 
of the latter h~s been broadened to include the testing of ships' 
boilers and main propulsion machine~,: . Both establishments arc unique 
in this country--if not in the ~,~'orld. 

The period of ]~Jc:rld lJ/ar ! was marked by a rapid expansion of exist- 
ing naval laboratories and the establishment of new ones. Among those 
established were the Naval i:,-ine Laborato~.~--noz, renamed the Naval Ord- 
nance Laboratory--located at ~'}:~ite Oak, !'.,;a<~"landj the Underwater Sound 
Laborator~ at New I~ndon, Cora]ecticut~ tbe Navel l<ircraft Factor2,r in 
I~iladelphia'; and the Naval Research Laborator4y at Anacostia. All of 
these establishments have made, and are continuing to make, imoortant 
contributions J_n ma'ny scientific fields. 
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This same period r:itnessed a gror~ing recognition on the part cf %be 
Military Services of t}~e imoortance of scientists. As a res¢It of t}-'.s 
interest~ there was authorized ir 1915; the organization of the National 
Advisory Con%mittec for Aeronautics,. v:hich was ~harged by Ccn~,ress to 

-- ~ • ]% "supervise an~direct the scientific study of the problems o9 ±Imj~.t 
with a vier~ to their oractical solutions" and to "dir<~ct end conduct 
research and ezpcr~.ents in Aeronautics.': The Nat.i<m?.! Research" C-until 
¥:as established in 1916, under tbc ausoiccs of the Nat'.onal Academy of 
Sci::nce. This Co~ncil undertook to mobilize scientists to voJ< cn orob- 
l<ms su~itted to it b, ~ tb,.. A~my end the Ya~'. The third scientific 
orsemization cr¢?.ted during this period r:as thc Euvc.l Censultin~ ;2oard. 
Its pr~na~%- function v:as to find ~;orth-~:hi!e inventions for r:~r use. 
it r~as composed of outstanding individuals from the va~dous t~chnical 
groups ~nd institutions of the countr T- under th,': d-,ai~mnshlp of ~.~emas 
.i..T_~tis on. 

T h i s  b r i e f  h i s t o r i c ? . t  _-~ccount m a k e s  i t  qv .mtc  a p p a r e n t  l h t ,  t t h e  1:$:-7,~ 

h a s  l o n g  r c c o ~ i z c d  t h e  i m p o ] % a n c e  o f  r c s c c r c h  ; ' n d  d c w : l o f m ~ n t  t o  o ~ r  

n a t i o n < l  s ~ c u r i t y .  I t  rcm~zn~a,. ,.~o~,-,~,~cr .. Ccr f for ld U'ar ~ i  to d.:.non- 
~tr,<te b£vond a qt-.,ostion of doubt ~&b-~t the n.t=on..~l s,-.,curity of ' ~' " 
countrj is as dopencent on our ccuntlDr~s scientific s%rtngt] ~. ns it, is 
on our' indr.,strial strength. Th.. r.;cent ~;nr ",:;ns lnc.,, ua a r.tc<: for sci,.:n- 
t i f i c  s u p r c r ~ s c v ,  . . . . .  f o r  u n o n  t h a t  s t  p r . ~ m n c v  e, . .n , .n " ~- . . . . .  "~ t h e  c ' , t c o , . ,  ..... " o::. t h e  t-'.~r 
i t s e l f .  !{'c v :on  t h e f t  s c i e n t i f i c  r a c e  b u t  -.,-:~ r : e n  i t  b y  =-'~ , ~..~c nfil'rov/¢st 0i? 

mar~ins, . Indued ";:e ":<n it mor.c by~ .... the. blunders of th,,.. C~~-~I:~.~ ~,f~ ...... .... by.. 

our OW. ~1 ..u}ll~Vc~..~n ~S---- .Ir~.,. l.s tho> ~=;or~. 

Our dcvelopm~.nt of' the proximflty fuse, radar in ~,II its for<s. ,~nd 
the atomic bomb have p,:rh-ps made ~s belittle the sci,~ntific achievements 
of th~ Germans in Y.orld "~,T.r Ii. P~rh-ps ;:e fail tc :iv,.; then- t]:c credit 
T'hich they are due for their dcvc!eor~ i nt of the snc~!(el submariuc- 0£ 
the hydrogen peroxide type submcr~6 v:hich v as the fi:-st t~mc suhucrs- 
i~c:~ , of the V-I F:ad V-2 missiles, and jet oropollcd aircr,-.,-['t~ 

it is t~me that these devclopr~nts cnme too late to have a decisive 
• infludnce on thc out, co~:~c of the ~'mr. This ~.:',s d,'c; ho~-cvcl ~. te the 
fciluro of t.,~ G~:n H1g;~ COm~ "rid to r~co nize .fully th,: ~mpertcnce 
of such scientific aew;lop~,:.;nts. There is s ~ "~ - ~ , ~ . n . j ,  ( v i d , . : n c e  ~ . , ~ , , o  

these developn<nts c<:~Qld h::vc bach put into op<rnti hal use ?t l,.:ast 
one year scon<~r thnn they were had tl',~ High r . . . . . . . .  , , , .  ......... c n:,t ord~.incd ~:'~- =t 
?_mounted to o yc",r's h:lid':.y ~ Lhc dcv~;lopm.mt cf nov: -.:enpons. ?~c 

D.~a ":rid Fr;mcc apparently c r v~.nc<a the 0 ~' . . . .  ,m<sy victories ow:r • ~,~_~..~, "- " .~ ....... no 
t h a t  t h e y  c ~ r . l d  , : i n  t h , -  ",,,ar ~ ; i t h  th,,: ra , r .per~s  t h a i  t h e n  o c s s c s s : : d .  ,'.',s 
a r e s u l t , ,  they,., p l a c ~ d ,  f ~ l l  o m o h c s i s ,  on ,. , o r o £ ~ c t i c n  o . . ~ : ~  . . . .  .......... : ; f  u x ~ ,  "-'. ~-~"~'~u~. 
r~eapons at the uxpcnsc of tnc~r dcw;log:~snt progr:m. It ::as n~t until 
after their defeat ~.t Stalingrad ~- ' j . ' ~.<4t tn.~-, r~alized the.y c(mld no-~ ~,[[n 
without n~w ";:caoons. "'~ c ~year's holiday oroved T,O ~'C their ~o'~ ~ I. 

9 



' " '  " ' i ,  , ,u  "~" , : .  
d L£ ' , "  k2~ 

it is net piensant to consmaer v:hat v:~'-~Id have been the ei'fcct of 
these new Gc~an dcw~lopmcnts had they become operational prior to cur 
invasion of Nom.~mdy. The snorkel and hydr::,gcn peroxide ~,5~0 sub~:<.rines 
oresent r: proble~ r:]m.cn r;~ m.,ve not yet solved, even c.ftcr t;o .:,<.,.rs of 
effort. 9:c V-2 missiles are still ,,,_~d+h~-*~ ~,.~ ~ - counter, i%~e t.ro just now 
producing jet pl~.•nbs•in any qv~antity--thre<, • years after the <k.~--:,,ns first 
usud them in c,:mbst. 

The ~'£r der.cnstratcd most £crcofully that the national scc~rity of 
the United States is doocndent, to n very large degree, uoen our sci-~n- 
tiric strength. It d~monstratod tb~t from. pur~ly -~mdamenta~ r,~s~nrch 
studies comes knor;!cdge which can have s profound effect upc..n the out- 
come of war. It d~mcnstrated that thu. c!vilisn scicnt'sts ~.~d the man 
in unifo~:,, must v.~<.rk t.~.gcthcr asa ~~'~'~. if-.:~c ar~ to take rca! adw.nt::Tc 
of our scientific strength and :~pply this kno~xl:=~.gc t<- cur r.at.i<n?.l 
security. 

• " o "" ~ do ." _,.n~ d~v~ibo- In conszder.<ng what the l,-a~-/ sho,~:o in t}'~ r<~s~:~rcl ~" - " 
mcnt field.. it is n~.cess.~z~-~ that v:c c-)nsic.cr ._~.~q]. the ~<~'~c~~<:.s involved,.. 
both n:.~.ticnal and international. 

~o United Status is preeminent in the fields of "ppli,:d r~soarch, 
0 n ~ i n c ,  ~ ~ "' = . . . . . .  "~  " ccez~ c,.cr , . o  u; ....... .,,C~ • o.ux.~.:~e.pm,..n%~ ?nd ~rod~aci.J..:n, This ' . . . . .  
very £~rcdhliy by our tr~.:mcndou.s industri?..i dtvoloon,nt cv:~r i.[:'<: p':st 
50 years. Luring the rt:ccmt ".mr, r-o cut-o',"cduc~.J tb,a rust :i' th~ ::: r!d 
combined. ~ L s . t  r emphr.sizod our n : ~ 1 . i c n o l  ~ ' i~az'a . . . . . .  ~ "  :':2 _ ~.ttr,_~..~Ic =i' b£[lI< s.::Ic 
to quick].y apply fund.?.: -:ntal sci~n%if:].c .vcsusrch to prreticnl dt.v,2.:;..[~- 
taunts such as r.r.dar, the pro:,~mity fuse, pcnJ.cillin~ the at:^nic b.:.~b, 
;'~nd a host cf others. 

Bec~,~se ,,:e Rr.s so orcemJn~nt in tbc i'iulds cf s0pli~.d reset<rub. 
devcl.oprent. -nd producti, n~ we sh.<u!,.i net b,.:: blind %<. tl~o :['rlct t}:ct, 
in sc far as basic cr ibnda~ental rcS,:nroh is c'ncc~-=K~d w{; arc n.<t 
o r e e m i n c E ,  t .  i t  i s  a f a c t  t h m t  .90 t h i s  . . . i c l d  --:c .h~v,s " i v r ¢ ; s  c c c u o i c d  
a s e c k : n d a l } ;  p .  s i t i  n .  I n  o r e v , : o . r  , '  ,~,~s w~ d c ~ e n d e d  t c  ~ v c r n  c c n s i < i c ~  
a b l e  d e g r e e  o n  t h e  b a s i 0  r e s e a r c h  v ; h i c h  ~ ' t s  C o n d u c t e d  i n  E u r  p c .  I t  i s  
i~ r . ,~<~s t iv~ ,  t h a t  ,2;[~ r c c r = ~ n i z e  % h i s  f a c t ,  f o r  i f  Ne  ~ [ 2 i I  t c  %,nkc R c t i  "n t o  
c o r r e c t  t h i s  s i t u a t i o n  we tufty w e l l  f i n d  " = u r s o l v c s  b c p o l ~ s s ! 7 , ,  .=u . t c l - ' ~ s s , ; d  
i n  t h e  y e a r s  v - h i c h  l i e  RP.~Rd. ' 

Prior to i%.rld Fi%.r Ii the gr~at bulk of basic rcs,~rc::, rms o~;nd~ctcd 
in ]:hropcan labo~'atori~-s. ~ . . . .  .... n~. ~.f t~-c greatest discoveries T.mdc zn the 
physica], sciences in the past c.ne n~m,:r~c ,,,:~rs v;c th.e rosr.lt of this 
~ t p : o o c a n  e f f o r t ,  T b = s c  r e s u l t s  ,},<:re . . . .  ~ ] ~ } ~ "  t o  u s  3 n d  u s e d  }:< ~ s .  
F r o m  t h e ~ :  s'~-,.~;m, m r..ny o f  ou-: '  g r e r t c s t  i n d , a s t r i < ~ s  a n d  s.,:~-e~ o f  t ~,~:_.. " ; : oa t  
~rportant military dcv,~lop,;cnts ,-f tk£ war. 
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~,e now find a large percentage of the Eurooean research facilities 
nonproductive. Niany of the great laboratories of Gemany have !~een 
largely destroyed.and themr scientists and technicians scattered. 
Thousands of them are now in ~ssian hands. It is doubtful if ~e 
will see even a partial restoration of Geman and Austrian research 
v:ithin a generation. As a result, ~,!e have lost a great source of 
basic scientific knov~led~e upon -~hich ~'e depended heavil} , in crowbar 
years. Due to the mass deportation of C~eman scientists by the ~as- 
slams we •face an even graver situation. It is bad ~nough to ba~-e lost 
this source of knowledge. ~e not only have lost it, but we find a 
considerable part of it in the hands of a countr~ ~ ~,~hose idcolo,~oics 
arc directly opposed to those of our own. 

]in addition to the d~oportation cf thousands of d;nnan scientific 
workers, v~e find the Soviets embarked on a most extensive scientific 
effort. In their 19/~7 budget appeared an it~u of 6.5 billion rubl~s~ 
or 1.2 billion dollars for scientific research. This ~'as in addition 
to the research and development funds ::hich are no doubt hidden in their 
milita~- budgets. In addition, thuy have announced a Five-Year Plan 
for the training and eddcation el scientists sad technicians. The c n- 
nounced objective is to tr3in and educat~ in the fi~e-year period 
1,280,O00 technicians and 700,000 laborator$ - spucialists ~,~ith scho- 
lastic degrees. V~hethcr or not the Soviets a~e succcssfu! in this 
phase of thuir program, it is a clear indication of the effort "~;hich 
they arc exerting. 

In addition to this Soviet scientific effort, ~:e no~'~ find a strong 
renc tovlards scientific isolation on their part. 7~n a speech b~/ 

S.V. Kaftano~', Soviet i~iinister of Education, we find the follo~.:ing 
statements: "It is the sacru, d duty o:~ our scientists to ~dar d the 
secrets of their scientific ~'ork. it is absolutely inadmissib!c for 
them not to concern themsc&ves about preserving tne lr alscove_mcs 
for their o~m country but immediately to publish abroad. Foreign 
scientists keep ~Ii of their discoveries secret. The desire of 
Soviut schol~rs to inform the ~;fest of their discoveries is incompat- 
ible ~;itb Soviet ideology/. Ungortunatel;>~, o~ir ch,emists have too 
widely nublished the results of their research; th~ same can be 
said of radio chomist~T; there have been Frnve errors in the field 
of medicine. Important scientific discoveries got across the front- 
ier." 

This scSentific isolation is a far cry from the; freedom enjoyed 
by o~r o~ scientists~ as ~'e!l as scientists in countries other than 
those dominated by th~ Soviets. In the field of basic research, v~d 
permit our scientists to publish their findings, and, in fact, encour- 
age them to do so. It is only ~,;hen military imnlications or applica- 
tions are involved in our basic research that ~:e classify the project. 



As a rcsu!t~ basic research being conducted in the United Sta+.es, as 
~ell as in England and the: free countries of ~' "-~ ~,roo~ is ~vailable to 
the Soviets while theirs is not available to us. There is no ¢oubt 
but what this Soviet policy }::ill in the lonF haul reduce the. produc- 
tivity of their own scientists~ but over a shorter oeriod of ~'~ ol],~O 

there is the possibility that it may ~,ork to %heir advantage. 

Some time ago Secretary- Forrestal, while still Secreta~., o.f the 
Naw£~ made the following sl.atement: "Uars are fought orimarily with 
weapons ~hich are develooed before the fighting t:egins. !~p<~rience 
demonstrates that a nation at v~'ar usually does not have time to push 
through a new line of fundamental research and then aoply that r~}search 
before the outcome of the ~,:ar is decided. Research requires timc~. 
Application of its results requires additiohal tLme. <ars, Icn~': as 
they a re~ move much more sv.~iftly than the research processes, .~n~u~:{no ~ 
-a vJar a na:tion usually has t.~me only to imorove ~.n~ adapt ~J~:npons, 
the ~Imdamentals of which ~.:ere evolved during years Of peac~. ~t 
follo~',,s, therefore, th2t if a nation is to be scientifically prepared, 
its preparedness must be ~:crked out in peccetime." 

These observations of' Secretary Forrcstal ~J:ill he even more velid 
in the years ~,';hich lie ".'head. It is orcbable that ~vars of the Daturc 
will be considerably shorter than those we have heretofore .experienced. 
V, eapons of mass destruction--such ,us atomic bombs~'~ill no doubt be 
used and by their use the industrial and economic strength of' even a 
ffreat n~tion can be quickly reduced. 

During the recent ~'~ .... -~,e had nume~Dus examples of development 
~.ork being carried to an advanced sta~:e--even into production--before 
sufficient research had been conducted. Take the case of micre-v~ave 
radar. The ~ "~'" ~' • ~,dm~,.,~zon Laborato~,~ developed a certain type of r=csr 
equipment based on the use of a wave l~ngth of 1.25 am. This dew~Idp- 
ment r~,as car~-ied throu~h the bree.dboard stage and production contracts 
totaling more th~n ~.O million dollars ~,,,ere made. It was then discovered 
that the par%icular wave length chosen had a high adsorotio.n rate under 
conditions of high humidity. In ~.~s.inj snow, or lea this rnd_nr sot ~~.s 
practically blind. 

In the field of supersonic flig~ht ~,,re face today a similar situa- 
tion. 7~ere it possible that a plane caoable of supersonic flight 
could be built today, ~ve probably could not fly it because cf the 
present human l]~mt~u.~.ons. A ~u'eat aeal of b._s~c research on man 
himself is required before v:e can safely fly piloted supersonic air- 
c rn ft. 

Another factor :,Lhich has been considered in planning our rese~.~-~h 
• is the great importance of keepin~ those ofus in uniform inclose 
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touch with our civilian scientists during times of peace. In the east 
• there was a tendency on the part of the ~iilitary Se_~vices to separate 
themselves from the civilian life of the United States--particularly 
from our university life. This was not entirely of cur own choosing. 
I~ilitary personnelwere not particularl~ welcome arouhd Such institu- 
tions durim J the late twenties. The belief was prevalent-'pal-ticu- 
larly in our universitibs--tha% never again would this country become 
engaged- in war. As a :resUlt,. militant personnel ~;:ere considered to 
be a parasitic group. I had some w~ry ~ibarrassin~ exoeriences in 
this regard at my ovm university. It is orobable that many of you 
had similar ones. It is ve~- necessar~ ,~ that v:e do all in cur per:or 
to prevent this gillf from developing once more. One of :the bsst 
",,'ays I know o¢ doin~ this is for the ~" "~ _ ~1]..~ary Sea, ices to enccurag~ 
and sponsor the Conduct Of research in universities, E~G SO ~" 7 C'~. 1F~..-. T.~e 

will help to maintain the close ties between scientists :rid uni~o~:ed 
personnel v~,hich uxisted during, the past--~,,~:,r. ::" 

~'iilitary personnel can benefit greatly from close associ.~tion 
~.~ith scientists. Such close association will tend to broaden the 
officer concerned and teach him to appIDach the probl~s he must 
solve with a keener apprecintion of all the factors involved. DurinF, 
the past year, I have had an opportunity to cbscr~-~; the results of 
such association between scientists :nd naval officers. 7 can ssmJ.rc 
you that.it ~~s been a most-~ratif~d.n~ cxoarienc~ ~Is time goes ~- 
and more and mor~ officers have the opportunity to become ,~xoos~d tc 
this scientific influenc<:, ~, I mm certP, in that gr~at good will result. 

!n considering the many probl~ms associated with nav~ql policy, 
cne of the most difficult to solve ~s that of the emohasis ~'~,hich 
~"oul'd be placed on the d~velo~nt o#"nc~;~ weaoons as com pa~d to 
the maintenance of a i_~ct-ln-belng. This oroble~., could b:.~ ~asily 
solved were ~,e able to judge accurately ~,hen, if everj ~;:e :~ould 
again be involved in ~,ar. This we arc unable to do. Shou].d w:r 
come again it ~,,ill come at :the moment our enemies are prepared ~o 
make war. This places a nonaggressor nation such as bur O'.~n:at a: 
distinct disadvantage. Should vmr come in the near fbture, it v'ould 
bc fought p~mnrily v:ith the "~eapons ~e used at th'; close of' ~Jorld 
~-ar !I. Should it be delayed for a oeriod of s -~v 25 years it mi,:ht 
v:ell be fought v,;ith the sc~call~d "oush button" ::uapons. Of course, 
if unlimited funds were available, we ~,,:,uld not have tc, choose bct~x,,:cn 
tv~:o extremes. 1~,-e could ":'nintain our military stren~::th :,t a high levsl 
and at the s~G~.,.e time car~ out a vigorous rcs()arch and development 
prcgr~m~. But the economy of this country cannot support such expend- 
itures. As a result high-levo! policy decisions must be msde and a 
system of priorities ~st<.bl_sh~a so that th~ funds m,:c~; available, to 
the Navy can be v~isely allocated butv,,een the suoport of a fl~et-in- 
being und tl~e conduct of' research and develo~ent. In nrrlving at 

7 



qD,: [ j  '~  iJ i J .  ,L.  

these oolicy decisions, due consideration has been given to the vari- 
ous factors v#nich i have outlined earlier. 

in order to conduct a coordinated resealmh and developr.ent program.., 
an or[mnizational structuae must exist within the Navy Departr, tent. 
The slide no~ before you is a simplified chart of this organization. 

Actually the organization of the ]'Ta~q., Denar%ment is quite si~tilsr 
to that found in some of our large industrial estabiisbments. I~ .i~_:dus- 
tDr we frequentl<~,; find the organization made up of a nur.:b~.~: of manufc~ctur - 
ing divisions and a central research la!::orator.>. It is the mes oonsi- 
bility of' these manufacturing divisions, under the ~eneral .Taidnnce of 
top company officials, to not only oroduce standard items but to cr, nduct 
aL_~p!ied research and development le_qdir-g to the Lmor.:vement of' these 
standard items. 

It is the responsibility of the central research !abor~,toD , to 
conduct a broad program of research, nartly in support of the manu- 
f:tcturing divisions and pnrtly a~m~_ea at the acquisition of n<:~,'s kno:';l- 
edge vshich may lead to entirely non;" develop, ner_.ts. The .fio~,s of info~.a- 
tion bet~'soen the ~..~.~r=]. research ].abort.tory and the :.:anu~:~tu- ~-~ " rlng" _ 
divisions is continuous ~nd in both directions. 

In the Na%Z/Deocrtment ~:e could liken the Secreta~ of the Na}D ~ 
and the Office o'f the Chief of Naval Operations to the top officials 
in indust~,. The various matori.ni bur<--aus have their industrial 
counterpart in the m3nuf_uctuzing divisions. The Office of Naval 
Research is the headquarters organization corresponding to the central 
research group in indust<r. 

It is thc res0onsibility of the various material bureaus, under 
the coordination of th~ Chief of :~ava_._ Operations, tc develop and 
have produced the ships, planes, and equipment of all kinds required 
by the operating force~. To do this they must, of caursm, engage in 
applied r~search and development and have ~nder their admin.~strc'.tive 
control the facilities required for such an effort, it is the, rosoon- 
sibility of the Office of Naval Research to coordinct~ th.w rc-scarch 
activities of all the bureaus s~d to conduct research, part!y-in sup- 
port of. the bureaus development progr~nns, and partly of a w~:, basic 
nature. 

The slide no~-: before you sho~.'ss the various st~g~s through ~':hJ.ch 
a new piece of naval equipment goes; who is responsible for each stage; 
and ~..:/hcre the ~:ork is actually done. 

To carry out the Navy Departr.oent's resoonsibilities in all tech- 
nical fields, includin~ research and development, a large group cf 
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technical].~/ trained civilian personnel is required. The slide now 
before you indicates the m~ber of these oersonnel and +,heir distribu- 
tion. This group contains scientists tra'.ned in practically eve~-j 
field cf the physical sciences and in medicine, as well as a large 
group of engineers of many t~,~pes. 

• ! ~ . ~ ,  TECHb!iC~L C I v ! ~ , t M ' ~  P ...... S~, : , .~ ,~I ,  D E P A  ,.~i'..'..'.EI~T O i  ; ' m  ~ N A V Y  . . . . . . . .  . ~ ,  ~n,~ 

Activity 

ONR 

Bureau s 

l~bs. and Test 
Stations 

All Others 

TOTALS 

Deoartment Field Total 

86 1626 1712 

2972 -- 2072 

3058 

9610 9610 

l13q ~l_~_o_ 

",~ /f 
~23oo 15Z.24 

To provide the bureaus and offices with a guide to be fol!o~.vcd 
by them in planning of their individuul research and development ploTr~us 
the Chief of Naval Operations has promu!grted the so-called A tc ~J list. 
This s!idc shows these major cc.teiTorics: 

(List Delct<;d) 

As you see on the slide this list covers the major categories of 
naval warlhre and operations, it is the rcsponsibiiity of the bureaus 
and offices to so plan their ova progrsm~s that they support these broad 
major categories. Each activity is required to classier ec.ch research 
or development project under one of the Atc i,.i he~:dings. At oeriodic 
intervals representatives of the Chief of Naval Ooerations re ~ icy; with 
bureau personnel each of these projects and assign a priority thereto. 
These CNO reoresentatives act as the user, and by their assig?~:cnt of 
priorities under each major category exercise control over the total 
program. 

The next slide sho~vs the approximate number of research and develon- 
m~t projects no~,~ act'.re in the Na~ Dep~rtn:¢nt, th~ bureau or ~ffice 
responsible for the project, and the ikmds approprioted in 19Z8 for the 
support of this program. You. will note thut the major support of r~- 
search comes fro~ the budget of the Office of Naval r~'~soarch whi!e th~ 
d~'clepmcnt prc~ram is largely financed by the bureaus. 
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DL, AF~A.~~T OF THE NAVY 

RESEARCH AND D]~ELCP}.i~T PFOJECTS '~,ID K~NDS 

~dreau or Office 

Approximate 
N~bes of 

_ Projects 
1948 Appropriations 

Res earch Deve!ooment 

~edical 300 2,519,742 322,602 
Snips 2 0 0 0  3, ~20,000 Z.!, 580,000 
Aeronautics 1700 >,850, 0~0 ,'o ~ o,, 1.0, O00 
O rO~anc e 800 2,000,000 48,000, O00 
ONR 1500 28,970,800 3,122, I00 
All Others 310 _ 1,.50,00.0 2,650_~000 

Totals 6610 ~2,9!0,5~2 164,82~,702 

Grand Total 207, 73 5, 2/~4 

A ve~ large_ preportion of the research suonorted:, by the Oz~'-'"~'mce 
of Naval P~search is basic research as distinsr!shed from applied 
r.~s earch. 

This slide indicates the distribution el the lhnds .~pprop~ ....... d 
for research and develeomen$. 

D~'P'~~":~'T~":) T'' TH7 "~*~n" 

~:,AR~r{ .,~.:I] D~7.[ELOPVT~T DISTRIBUTION OF 1948 ~UNDS 

Activity Research ~ . . . . .  a ,Ove  1,~t~" ~I~ 

Naval 
Ir_dust~, 
Universities 
Oth~.r Oovcrmment 

Total 

Grand Total 

0 0 ,, I,, , .  ~,8~2 
9,044,000 

12,226,400 
_ I, 852,300 

:~4-. 2:2,910,:- ~ 

207, ?35,244 

4 o  1~:'~ 550 ~ ' ~  , '#$  

100,193,000 
12,352, OQO 

"I / L 

~o4,824, ' 702  

I0 



It must be reco~ized that these financial figures are ap~?roxi- 
mations. It is extremely difficult to draw sharp lines of de maz~ation 
between basic research, applied research, or developvent. All of these 
merge into each other. Ho~@ever, these figares you have seen arc repre- 
sentative of the effort being expended. 

The Office of Naval ~search had its genesis in the spring of 
1945 when Secretary Fcrrestal established within the Navy Department 
the Office of .~-.search and Inventions, charged it with the coordination 
of naval research and placed under its administrative centrol the Naval 
P~search Laborato~T, the Special Devices Center, and el! patent activ- 
ities of the Navy. in 19~6, the Conzress, by f~,blic Law 588, ~avc this 
office Statuto~ authority and ren~ed it the Office of "~aval Eesec:rch. 

Under the "* ~' ~w the Office of ~aval ~ -~ i~se~ rch is rc~soonsible -~ o~, 
..... , ....... O 

other ~ " onlngo, for'. 

I. The oncourac~cnt, promotion, plar~uing, initiation, ~nd 
coordination of naval reseurch. 

2. ~-~e conduct of research in au~,.entation cf and in conjunc- 
tion ~.::;ith the research Dnd development cenductod by the various bureaus. 

3. The design, development, modificntion, improvement, ~nd 
maintenance of synthetic training devices. 

These resoonsibilities, are carried c'~t by t~_r~u.~ c ~ principal ~ronos_ 
under the administration of the Office of Naval Pasearch, namely: 

I. ~ne Research Divisions that are resoonsible for the plan- 
ning ~nd administr-:tic;n of the research programs. 

2. The Naval P~search Laboratory. 

3. The Special De~ces Center. 

As I stated earlier a very large percentage cf the r~;search sup- 
ported by the Office of Naval Research is basic or fundamental research 
as, disting~lished from applied research. This' basic res<.arc!~ program 
is, for the main, conducted in our educational institutions, over 150 
of ~hich novl hold Navy contracts. The procram covers eve~ phase of 
the physical sciences as well as extensive wo~,k in medicine. Its breadth 
is h~dicated by the nc~es of the subdivisions in the research group. 
These are: Physics, Nuclear Physics, ~iechanics ~d lV~aterials, :~athe- 
matics, Cher ist~,, 7Tuid ~iechcnics, L~lectronics, C~ophysics, Physiology, 
Biochemistry, Bacteriology, Psychology, giology m~d Biophysics. 
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. -::vzszons ...; ON :: to n..l~)~ It is the resoonsibility of the :~searoh '-," "- . . . . . .  
and achninister these programs and te make the results obtai::ed from 
this research available to all interested bureaus in +.he :Javy .i)epart- 

~.:es,3a i oh - -H ~ mont. These ~ - Divisions are staffed ~',_o], a coml;inati.;:n ,.,:. ..... 
civilian scientists--head,~c1 by Dr. Alan Jatcm:'.an :.~ho ]:.':s al?"cad~, ad- 
dressed you--and navs, l :'f?icers. To assist this ,:<-cue in the :~inis- 
tration of this netv:crk'of contr:ct.s :,:c h:,vc estah!ished five branch 
offices located in Boston~ N,:~m York~ C]::ic::go, San Francisco~ anc] Los 
Angel~s. Those offal.cos are staffed : ith scientists, lmsi:--ess a@:i~- 
istr.ators ~ m:c~ naval officers, Th.<.: .a':e in almost daily contact ::J.th 
the universities v:hich sro conduct--ng the r~searc:-: ",:ork, :~? a:qdit:.:;n 
to the br.anch cf-;'ices ioc~ted in the 0-nitod States ~'..c ha:re mstab]ish,~d, 
under the Naval Attache, a London offic.-; :.-hich is in contact v,d.th thos,.? 
condu, eting rcsea_¢ch in En!71~.~nd and :,hose 8thor ::urcocan countr:i.cs v-bich 
are cpcn to us. 

• ~ c '~< ..... of Navel F~se::rch is 4:he On.ca s~rious problem :.re ~<.c in t:::~.~ ,o_::cm. . 
question of :u~ civilian scientists. To o!:,..n and >~<~"~:<÷.~ .... _ . <..~.,.,,~,:~.: a oro~r:u:i 

of the .... ,<:_,'.~:tt.d~" ~ " :"3 now suooc:~ . . . .  ro~ui.ros thr. t VZC h've scientists <~{'._ tn~'" 
• . ~,d,~_~:un it is oss w?,~. highest tyoe. /:: - "~'~ el?tia! th<',t ~i:csc sc::o::9,ists 

not remain too long ~: those .ad:;:inistrat4ve . . . . . . .  billets ~,,o.,.~o the/ becom~ 
stale, nonproductive ant7 bureaucratic, i a::: hcppj to store tl,at tl:c 
o:'~.sent scientific st~.ff is one of +~h. ve<y hi:~'h, ,°+, ty:.)e. The:: arc 
r:cn ~:ho h_<~e the respect and support -~ the s:cinntific frat.•::r.ity <]l. 

To insure • that -,::c keep such ~':.<sn in thu future ¥'c are nor: en.:•c.<u~a in 
::orking out a p:~-~:ram ~':::0:reby u~:,..zs~.ti .... ::ill 9 ...... ,.:4- ~~o ..... c,:'~ 
': " ' ..:.onzn,jton for iL':iitcd po:riod.s of .t~.c:zr scientific staff to co:,~m to-" o,. 

t~:ue--say for18 :,:onths to 2 2-mars--::nd ,join the <' " ~ " ~'~ o0..].~' 
ONR, thereby making.._ it.possiblm for our.pr,ssent scz~n,..ms,,s+ to .~b....r:.,' ~ 
to universities or l.nboratcrios, it.:ls :;:.:,:.l~c,~e thrt this oro,'~r.~::: :.."ill 

~r~du~l~~,. ,,, o~ build uo_ a tradition amon,z the scicntists of this o-~,-÷,~- 
:.hereby it will be considered one-of their rcsoonsiL~ilitics to dcdi- 
cat(: ~ portion of th(~ir careers to ~-~,~, ~+ 

. 

r,~l q 
• ~.e tvso :6tiviti.:s under the ad~n:ist.~.tivc control of (7:;:~ :d:ich 

actually conduct rts~?.rc:: . . . .  are Dhe .:':av.al :Lcs(?arch ]~borat:,<.; located 
at ~m_acostia, ~nd the tpccia! ~, " " ~avmces Center located at Sands :{i>oiut, 
Long Isl mud,. 

No doubt all of you arc f~m:i].izr to some extent ......... :': ..... "-].Lfl [,li:~ .,3v, .... 

l~scarch I,aborato<,:, it v:as here th:~t the phonomen.n of r,,ad::r ::as first 
observed in the m.id-t::enties .?~%d its early d~,.,.:±oo ..... nt cc.n¢k:ct-,d. 
the twenty-five :;e:-;rs of its existOnce it has ;:,ado ::'.any other sisnifi- 
c:nt scientific discoteric, s mr,.(: developments, •including pioneur :vork 

'" d '] - ,, in the suparation of uranittm isotopes. ,o aT:- tr.c labcrato:~r :mr, ploys 
about 3,000 people, o.f <;hem abe:at I~000 arc profcssion".i. ]:ts anPu.:}! 
budget is ~ . -" ..... ~" .... por,.;~..~,:,..tu~ 18 million dell, ru it is ungaged in basic 
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research, applied research, and. develop~.~ent, and in test, and evaluation 
o£ new devices and equipment. Its basic ~search f(,,,]~s paz% of' the 
basic research orc,~'~.~m of OI,[R. Its a.oolied research and develcomcnt 
is in the support of the p~og .... s el' the various ~'~,-,v~. 

The Naval ~'esearch Iabcratory is for all prscticm! oui,~oses a 
civilian institution. The ~mval staf£ consists of onla 3C' officers-- 
none of whom., with the exception of the Director, is involved in the 
actual conduct of the research activities. The ten civilian division 
superi~tenden%s, together ~:ith the Dir~ctor~ plat~ the programs ~.f 
basic research, and ~:orking ~;ith the various technicol bureaus plan 
the applied reseai.~h mud development pz~-rmms. This is as it should 
be. 

• Since it is impossible to really describe the work being, done 
at the Naval }essarch Laborato~r, and since this activit2 is so close 
to the industri~.l Colleg-, might I suggest, G,c?~eral 1-icKinlcy, ths, t a 
visit to the l,aboratorv be made a oart o2 the curricultm: of the College. 
I ~.q sure that all of you would grcatl}, benefit from such a visit. 

Of~].c~ o_, Naval l%scai~h is the The other field activity of the .... "~ 
Sp~cia! Devices Center. This Center is charged ~::ith both resca~.-~,q~ 
and development in th~ f'.eld of s~}~qthctic trninin{< equipment of _~].I 
kind~; Established during the ~;;ar as a part of the ]~reau of Aero- 
nautics, it was originally concerned primaril5 ~ T'ith probl,~s of trn~i- 
ing of aviation personnel, it m.:~de ,~,an ~, ,. ,. w;z~- imo",rt, ant. contributions 
in this field. It is noT: m~ch broader in its scupe of activities. 
]it is opal, rating in the imoo.,-t~mt £i-:Id of the relationships ¢,ct,'cen 
man and machines--human cngine.oz<ng--rnd is c-:,ncerned not <,nly ~"ith 
the problens of training personnel but also ~-...'ith th(t affects .",n equip- 
ment .design of the li~..itcd capabilities of h~man beir~,gs, i kno~.: ' o2 
no.  a c t i v i t y  w h i c h  ha s  more  p o t e n t i a l  ,,~o..-'~~? ~"-~,~.nce.. I t  i s  ab~o.h~¢",].~ 
u n i q u e  i n  t h e  l~-s.~-~ and ,  i am afr: .- . id,  c . l l  t o o  l i t t l e  knov.m b y  tt:.,. 
%,T~ " r • ~,c,-t~u to this Collc:~'c as ~ ~ 3 .  :~hilc it is not sc conveniently " .... ~ ,.. " is 

• ., % %  . .  t h e  Naval ~search L~bo].~tory~ i nevertheless suggest ori.,~ a visft 
there bc made a p~.rt of your curricu!t~., ]Tctn assure you it ~.~i].l 
be most ~:o.rth ~'~hiie. 

In conclusion ! would like to sound a note of ~.,anlir~.g. In pre~.];ar 
years neither the Navy, the Armynor the Air Corps wes fully alix:o to 
the Ln, plications of sciuntific research on the conduct of ~v< r. None 
o-us utilized to ~_ny _~a]; d~gree the ai".ility of our scientists. Tfe 
depended to a .large gxtent on il).dustriy converting n{~:ly disbovered 
scientific know, ledge into developments v;hich ~.,~ could use in our p.rofes- 
sion. As a rcsult the time :Lag between the acquisition of new. kno,;~'l<:dge 
and its aoplication to prcbl~ms c.f nhtionnl security ~,'as frequently ver17 
groat.. I<ddar is sm cioqu<~nt example. Thfs phenom~ma ~':as .first obser~cd 
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in the mid-twenties. As early as 1990, its possible application to the 
detection of ships and planes ~as reported upon b7 scientists en~:.'a==ed 
in its study at NRL. As late as 7 December IT~l, none of us had devel- 
oped radar to anything like ..... ~,~  degree ~:~hich was oossible ~,,it}: the 
scientific h~owledge existing at that time. 

Today~ ~,ith the lessons of the v:ar still fresh in our minds~ r:e 
are more alive than ever before to the importance of research and devel- 
opment to our national secu.~ity, it is essential that as the years ~:o 
by we keep this lesson ever fresh in our minds. By so ,doing v~o can 
i n s u r e  o t t r  n a t i o n a l  s e c u r i t y ,  l , ' a i l u ~  %:, do s c  t~ml.~ c e r t a i n l y  
our defeat. 

~,'[~T,~:.~,~.,,. Admiral Let on ono of ~.our s;~d~s~_ ,. you sno~,o_, a qu..,~=~,, 
of 6,910 peop!c had been assig~ed to the test stafii~-:ns and l~boratorics. 
Does that figure Lnclude the operational development force? 

A D : _ i  I [~IL . . . . . . . . .  , ~: It d o e s  ~ ~ . . . . . . .  n u ~ .  l h s s e  a r e  o n l y  c i v i l i a n  o ~ . _ o o m ~ l .  

~U~,oTION: Ho~,, does that " ~" - ~ ' q u i n t ! t 0 ,  c c m o a r e  v . , : ]_ tc  ~b,e personnel 
e m p l o y e d  b v ( 1 )  t h e  A ~ . y  a n d  ( 2 )  t h e  Ai ' .  ~ i~c ree  o n  l i k e  m i s s i o n s ?  

AB{IR~AL LEE: i have not actually seen the total numbers for 
either the 7'~ir Force or the AneW. i r-culd expect, Yrom what i know 
of their laboratories and test facilities~ that the i',[a~D~'s total is 
probably about the s~.m~ as the total of the Army and Air Force combined. 

QUESTION: Admiral, I noticed in your slide that the amount of 
~onev ti-at you transferred to other ,~o~uL,m~n~,l n~encies is aum~e 
small° Vhat is the plt.n of coordination betr~een the i~'~avy and other 
nonmilitant governmental ag~encies ~"ith regard to your research ~d 
development ~n "~ c~ with rega ~, tc .oossii~lY ;~- 7 ~ ~,.__~, uoon. it m~"-~ +~. 
~'cturc~ ? 

A:J{ ..... ~J, LEE: im~ so far,as coordination of the total ~ ..... ~ is con- 
ce~med, should the coordination not be effective ir the '~ ...... i+, ..... .~., ~:,., : 'ould 
b e  c a u ~ j h t  b y  t h e  F ~ s e a r c h  a n d  D e v e l o p m e n t  ~ o a ~  , . . . . .  .,. ,, . . . . . .  ~ . ~  _ 

- ~ ~ - ~ , . ~  t o  b e  d o n e  i n s i d e  t h e  l:-a-,b,,-hGfor'~ i t  e v e r  v : c u l d  e x - p e c t  t h e  c o o  . . . . . . .  , . . . . .  
gets to the RDB. 

i think the remount of money v:hich will C o  into o~"~=mr ~oven~m<mtal,. 
a c t i v i t i e s  ~ b < ~ -  ..... ~. ~':il! incrense. 

~,n~Tr-r,T~ ,~T~W~TT~.: ~:,~ • Ad~!iral, ale _S understand you to say ..... ,t the 
activity at Sands Point is unique in that _,~_,~-~ other azmed service has 
u n d e r t a k e n  an  a c t i v i t y  s u c h  a s  t h a t ?  
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ADNIPIL LEE: No. It is uniqu~ to the Nav~r. The Air 3orce has 
been v..'orking in the same field for some t~ne, and its ~'ork at h .... ,ht 
Field is ve~_v closely tied in to the work at Sands Point. 

@:,.~.~,~, Xc~INLEY. }rod ~hich material bureau has cognizance o~ 
that we~k? 

" ;  _ It ONP~, AD],,IRAL LEE: No material bureau, is under 

:,,c_~,~'~.~.~: One of -,,our slides indicated that in some 
cases you %,¢ere v:ith a ~,!~ate~dal bureau, i wonfered whether the ~i~reau 
of Personnel might be in there. 

~ T ~  ~- .~ , .  ADI..C...~u,L ~..~. The Bhreau of Personnel is ~±e~ in to it, and the 
CNO is tied in very closely to it. 

GI,%!E~AL NcKINL~: ~'~at is a very ~mOo~%ant field. 

ADI,]IP~'~L - , ~ .  I think it is cnc-; of the most imoc, rtant fields we 
have, and~ as I say~ unJ.ortun~t~ly -t is one of the leas% knovm and. 
the least appreciated. 

C-~E}'AL }/[cKINLEY: We are reaching man's l.%nitations; you are 
recognizing that fact. 

,.. ,, coorclna- ~,-,.~ .... ~&.n. lral Lee~ I o.~ ~, oarticularlv interested in 
tion of .info~2%ions and. I v:culd like to ask about a -ill v:bich the 
last session of C ~ ~ -~ ~n._ orm~z.~.,n and o..~r~,~s c o n s i d e r e d ,  t h e  T e c h n i c a l  ~ ~" ~ ~ 

, ~ . . , .o . r t , . . :an t  o "  Co.mr,:~rce a c e n t r a l  S , .~ rv i ces  A c t ,  w h i c h  s e t  uo  i n  t h e  ~ ' '  . . . . .  ':; 

;"~ ' , ,  Y~hat i s  t h e  "; . . . .  ' c o n s i d e r a t i o n  o f  t h a t ,  o a r t i c -  infomation a~,nc,~ . . . . .  o s 
u!arly if it could handle, under pro:-~,r security, cl_<ssified inJon~a- 
tion? 

ADNII:~.L LEE: }~$e supported that l,z;Tislati,~n• in the ~s +.. ...... ~ "~_n~.r~. ...... 
,~n~ answer s for one reason, because, of However~ I do not think it is +' " 

the security involved. 

There is bein~ worked cut in the Na~7- no.:: and it, the ..... . ~ ~ ' ~  a s~/stom 

o f  c a t a l e g u i n g  and e v e n t u a l l y  ; . j e t t i ng  on t o  I~,i c a r d s  a l l  t h e  rcs . :mrch  
and  d e v e l o p m e n t  p r o j e c t s  o f  a l l  t h r e e  d e p a r t m e n t s .  By t h e  u s e  o f  i~.,~ 
equipmcnt~ it will be possiL',le to pull te~ether quickly those projects 
which might bear on one specific field ~.nd to hav,,- abstracts of the 
research repo~%s coming in mad<~ available. 

It is a big problem~ one ~¢e have faced all this last year and 
one which is not entirely solved. I anticioate that a gr~.at deal 
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more effort ~,,ill have to be out .into it. It is one of the most impor- 
tant ones we face.. 

QUESTION: Would that be decentralized to the three depaz'tments? 

~'~{,!IPAL LEE: I don't ~ov. ~ what its eventual deve!opmeflt will 
be. it might be that it would be a function of the P~B in the final 
analysis. We are trying to work it out in the Navy ourselves to get 
our o:m house in o~Jer. It might ve~D~ v~'ell go to the P~B. 

CAPTAIN RO~;~LEY: Alons that line, sir, would you care to com~.ent 
on th~ project you have ,-,ith the Lib~ry of Congress? 

JkDi,..!iI~L I~E: The oroject. ~ith ~he LibrasF of uon<::ress ~ ~ " is a con- 
tract whereby we arm takin:w advantage cf the skills available in the 
Libraz~ of Congress to .~;:,£ke v.o~ D, short abstracts cf tuchnical reports 
coming in, those abstracts to be made available to a ve~: ~:ide d~s%ri- 
butional list. It does not cover an[; classified -~':ork. 

' The question of classification, as you _tll kno=% is a ticklish 
one; ~.~:hen we start circulating classifiud infomation widely, ~ie fre- 
quently find v..'a have gotten our fingers burned. 

G~ERAL T.icKINL~.~: It is a big proklem "::ith us, as you can 
imagine. 

QUESTION: Admiral, you mentioned tbct for the !9/8 f'.sca! year 
the amount of your aopropriation is-not in line v:ith ~our request to 
Congress. Do you consider the oresent procedu:'es and arr,?.n}ra~:en.ts 
satislhctory for the reviewing of ,%eRr program? You must do that -:~hen 
you receive notification of the appropriations that will k.e fsivun to 
you. That is~ I unders+.and that you h.sve nriorities that are estab- 
lished in advance, s, nd there must be priorities within priorities.. 

,". f f ,~T " ,T  T % 2 . .  • ,L.~.._P,I ..... E. That is actually ~..'hat is. done. 

QUESTION: flithin s o m e  of the current reports and statements w e  

have been getting, there is an indication that there is a need for 
high-lew~l policy review and determination in re£ard to progr~s. 
At the smme tL~.~e, there is a sort of brushing aside of budgetg~; 
factors, ~;~ith the thought~ '"We don't intend that there shall h.e any 
budgetary procedurus and methods that v:ill be corplicating to this 
procedure." it is a puzzle to me ho~s. a pro£ram cam be reviewed 
without taking into considers.tion budgeta~% factors. 

~:~i~I, LEE: ~ the rev~e~;; of tho research ~md development 
progr~:l (particularly the devulo~.ent program, because that is where 



~ ts . . . .  

the largest percentage of the money is), the. budget certainly is taken 
irate account. !rod as the Chief of Naval Ooerations representatives 
review the various projects and assi.~3n priorities under these A to ~.f 
headings, bT-the Driordty their assign the~i~recognize a budgeta<y ii~'.i- 
tation. Being the user, they try to deter:mine what is the most impoi-- 
tant thing to the Navy .frc¢,i the user's ooint of vie~. 

It is a difficult, oroblem. I don't want yc.u to infer that it is 
a bed of roses. It is far from it.~ It is going to be still more dif- 
ficult when it gets to the PDB, where bud,~eta~.: considerations will 
probably be taken up. ;i~!ith all the pz'ol:)].~ns ~.~:c. ha~e  in the N~.~ 
when you out the k~-y and the Air I"orce in too~ it is not just three 
times as difficult~ but is probably on the order of the cube. ~Lau!Thter; 

QUESTION: ~ith respect to the tradition you are builQ&ng up ameng 
the scientists, Admiral, is there any coo~iJ.natinc agency to prevent 
a competitive scramble or dog fi~it developing amon,~ the three scxx:i_ces 
to secure all the scientists qr at least the better p:~rt of them? 

ADd,IleAL LEE: I don' t anticipate amjthing like that ever devel- 
oping" It certainly l;~s not been c'vident up to no,:-. ,:~en I spoke 
of scientists dedicatin~ psi% e£ their careers to the Govc~ont, I 
~,'as not referring to just the N~,-o The same probl.om ,.':c facc'is faced 
by  the other two depar~mcnts and by the Goverrmmnt as a ~':hcle. 

if the Stec]man report is acted on ~ud the Gov<rnment supp>rts 
research in universities at a lew-I of 250 million dollars a }.-o:~r, 
a consider-able staff• in 1:,,{~shington will l.,e required to do it; and 
v:hat would r~ork for us ! third< would very well v:ork for any organiza- 
tion ~;hich handled this ve<v' •large sm~. of money. 

There tm~st be some tradition built up in tD.is count~7 ,.,:~.~ubj 
t h e  s c i e n t i s t  d o e s  p a £ - h i c i p a t e  i n  g o ~ e n i w e n t ,  i t h i n k  i t  i s  ~" ~ e r y  

{~ 
he~,lu,~}, thing for the ~:-:.verp~ent tc bsve it happen. 

CC$q,::ENT FROM FLOOR (B~y last questioner)" At pres,','nt tbere is 
no ms.chinery s~,t up ~,'hcTeby the A~J.y, .... or .,.~a~y, A i r  ~ r c e  can ,'2:o o ~ t  
and, ~,d.th a szles talk or other means of persuasion, garner in all 
the top research people for their ov,,i~ particular se~,'ice. 

ADi<IPJ~L LEE: No; there is no definite setup to hond!e that, 

problem. 

G~,~E~AL !<cKINLS?: A@llir~l, I am just romancing for a moment, 
but wouldn't tD, e activities of the scierltists v.bile v,~orking for. the 
u n i v e r s i t i c ~  i n d i c a t ,  c ~lhich o f  t h e  s e r v i c e s  t h e y  v,~,::u!d t e n d  t o  , . . . . . .  
rate to, because cf %heir familiarity with the projects? 
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ADZIBAL LEE: Yes. ~ d  the ve~.7 close association which exists 
among the scientists themselves J s the best .~nsurance a£ainst the 
occurrence of any such competitffcn as was memhioned. They ~on't let 
it occur. 

COLONEL I,{cCUL!~DCH: Dr. ~osh, J_n a talk a couple of days aF..o, 
pointed ot~t that money for basic research ~.':as being appropriated to 
each of the various services. He stated that~ in his opinion, money 
might be more effectively expended if it were controlled, at ].east 
on basic research~ by an ever-all aT~ency. Do you have any views cn 
that? 

AK%IiP,~,L LEE: Did  h e  m e a n  an o v e r - a l l  a { e n c y  w i t h i n  t h e  ~ , i i . l f f ta~-  
E s t a b l i s h n . e n t ~  c r on t h e  o u t s i d e ?  

COLONE!, k."cCULLOCH: , , ~ ""~ ~.ts..~ the i,.'.'ilita~ ~ Establishment. i should 
prest~,e. 

AD?.~IiS!IL LEE: ! would be re<.- stron~ily opposed to the milit~'<~y 
departv, cnts. being deprived o±' th<~ir jresent authority to conduct t-asia 
research. ! don't think~here is any group that can ever be crjmnized 
in the Government that is wise enou~'h to do it for the entire Govern- 
me nt. 

G2%!E~\L ~'@K!NLE~: I won't deny the correctness of Co.]<<m! 
i,.icOhiloch's statcm..:nt, but Dr..Bhlsh made a stater~e~)t to me that he 
thought the entire research and devolopn]ent pro~.:rmT; should be pz,c- 
sented for all th<; s~,'z~ices in its cntf..rct,~ and def6ndcd ns sn r:rtity, 
-:~ithout deprivin[: the peopl~ of the spprc!pria+.icns, " lt. ~}'cs merely, as 
I understood it, a grouping oz the p.~"q,ir<m in one place for coordin:ttion 
purposes. He may have said the o t h e r , '  .to,:;. 

<.r~r.T,m,~mVjj~... ..... I/cCULLOCH: You a r e  e n i i r e l v ~  c o r r e c t  on oh~,l,, s~..'..', b u t  
he did also sinsle out '~r, szc-" research for soocia! treat~.:~nt. 

G~IEPAL kcK!NLEY: i didn't recall that. 

~:,.l.:-~,~: I think the Colonel hs, s in mind the Naticnc! Sc:,cncc 
Foundation. 

AD}"IP~L LEE: Dr. E, Jsh and I haw~ disc1~sscd the impact of the 
National Science ~oundction on the conduct cf basic research b F the 
Nav~< oarticularlv. It v.ms nat my undu~.st.~,nd_n~.th~t be f(~It that the 
National Science ~oundat.ion sbculd take over all basic reso,.~rt, h. i 
certainly ~vo~Id oppose it if it :-:era proocsed in that ";~ay, 
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I think all three services ehou!d engage in basic research. I 
strongly believe that. 

QU}TSTION: Admiral, ho~ do you account, then, for the fact that 
in the Amy there is one, and only one, basic research problr:m, ,~hether 
it is out to a ~niversity or othe~m, ise; that- there is qne, and only 
one, basic research oroblem in the Air >orce; and thst there are some 
tv.'enty-six or t~'~.nty-sev~n] from the Na\5~? 

If all services are supposed to come in on a share-and-sl::-re-alike 
basis, is the idea that the Na~j ~:es the;*e first and that ~,-hat ~':ill 
be discovered from the Navy vie,:v can be allocated to ~ithcr the Air 
Force or the Azmy? 

And I ~::ould like to go a little further on that and mention the 
tendency of the various s~'.~vices to go out and get the.so civilian 
scientists, tcchn±cians, etc., and si@~ them up on a research basis 
or some other basis. The Sisal Corps is doing it, the: Si.ynal £ssocia- 
tjon~ and others. They are sponsoring individuals, not necessarily 
v:ith commissions, but they are sp.:.usc~_ng them so that if something 
happens, they say, "Bingo: You' ro mine." The Na~~j ~ did it at the 
Padi:~ticn laboratc~:, etc. (L_~ughter) ]'Jould vt:u cars to comr.ent 
on the.t, sir? 

:AD.T.;:IP,.AL ~.~+r'~'. You are ~etting on to a rather touchy field. 
Hovrever, it has been my understan,~ing that neither the A~y nor 
the Air ~brcc v:as as much interested in basic rcsec rch as v-as the 
Navy; and, so far as i knov:, the m~:.~,unt of money ,','hich they havc~ 
mmde <~w,z-able for trul~; basic res<~urch is quite ~a!l as comoared 
to the ,remount the Na-~y has made avsi!::tle. .~ 

That does not change my viev~s ,an the thing. All three d,:p-:rt- 
ments should cnSa~7e in basic research. Hov~ever, there is ~ question 
~iaether all three of us should set up an or~anization such as the 
scientific staff ~-e have in the Office of Naval I<esearch to ad~minister 
it. 

I think .'_{ proper solution v.'culd be to have one organiz~ti;:~n in 
the idilita~y Establishment cho rged v, ith the ~:sie research orogrm:~. 
That organization could be staff(~d ",:ith unifomcd people from a~l 
three deportments both in '.::~shin~ton sad JJ~ the field. Thr:t ~'.dll 
have the advantage cf all thre.,~ croups kce!sing vc<~ closc].y in trench 
~:ith scientists. 

! don't tb_ink ~::e should look on this as co.'::p':~titlon for sci~,ntists. 
I don't think scientists ~:.ill let themselves be competed for. You cannot 
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go out from the Signal Corps or the .Air ~brce or the Na~q- anJ tag one 
of these scientists. He may take a research project and accept ~overn- 
ment supoort for it, bu~ zt will be only in a field in which he himself' 
wants to work. I am not ala_.~med about the competitive side. 

The degree to which all three departments e,~ga:~e in 'basic res:,arch 
is, I think~ a decision each of them wi].i have to make. 

i ~.,~.c, uld like to point out th.at inside, the Na~D~ there are larFc 
numbers cf laboratories thai, are under the adm.j~,istr~:tive control of 
the '~.reaus. ]Te not only or,~cour.uge the bureaus to do basicresearch 
in those laboratozies, but in so~:..e cases :-,-e are also financing the 
wozk to a s~}bstantial extent, lie think it is the only -.,~'ay the ].abo- 
rato_~j can keep the inter<,~st of its scientific staff s~d n.aint~in 
the o'hole scientific tone of the laboratory, I r,,,ould be happy, "_f 
we h a d  t h e  monoy, ,  t o  s e e  u s  p u t  ~ : a s i c  r e s . : - a r c h  v , c rk  i n  b o t h  thc~ Azmy 
~d Air }Orce fac'.lities. 

QU'ESTYON: P<-l~:tive to :.,ot:r scientific manoc-~erprob!em a,~ain, 
hs.s i.h< ~. ~~a:..'y any paz¢,icuL~r plans for the mobilization of sci~utists 
thro~gh contracts with tJmt" universltics mn~. in the service !ab:.'.-~a.to~ies 
in t2~.o cf another n:tional emerg'ency? 

ADi[I~\L !L2: WG are working n6~, on n war plan, in so fnr as the 
Navy is conce_~.ed. It is a fact, her ever, that the network of con- 
tracts placed in universities by the Air ~orce, th~ A~ny, and th~ 
Nawg, in effect, created a n:iion:] scientific r'esez~o to a mucb 
~reater degree than -~-e have ever had before in our milita~ ~ histo_~:, 
Those people ~,,~orkin C for all thr.~c d(,..oartments ~'ould really fern the 
framm,:ork of a nG~:, OSP~ should war co~e again, I think :::e are £ar- 

• a h e a d  o f  ~'~here v,e w e r e  t h i s  t i m e  a f t e r  t h e  p r e v i o u s  w a r ;  ~ o t  so  f a r  
ahe - :d  a s  we s h o u l d  b e ,  ho~,,~evcr. 

G~{I~;~J~L LcKI:<LEY: Admiral, this bss been ._~ ver:,: inter'es"~.ing 
stud stimulating mourning. Thank you vez?f much, J~-ieed, 

. (26 November 19/-..7--450)S,/I~ 
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