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C~PTAI'~ O~%EY: Good mornl~'g, gentle~en. V(e are going t o  con- 
%inue our serles of !ectur~s on technologlcal poe?ross thzs morning. 

Both Dr. Bron]: and General Auraad have already ment,oned ~nrieflv 
the !mportance of fuudamental research in our postvmr research aud de- 
velopment Frozram. ",'~e nave felt ~hat Is ]moort~ut enough to have a 
full lecture on it. For that purpose, ;'~o are wry fortunate n_n h~v]p.g 
Dr. !',~terman ~.,:ith ut today. 

He has spent many years in the research field ~,nd h,.~s the "-,clot 
of vlev. ~ of both e]vlln_,~.n ~eLenco al~.d th ~ n:~].it~ry, he spent n'a"._y [ , o a r s  
vzith educatzo:'_.al in:,titat]ons~ a~,Ld hv h?s b~'n v,ry actlve Ir varzous 
capacxties, qs you nave s 'on or. ,is blograDhzcal ~ketc:~, In :'SID lurlng 
~'.:erld ~,ar iI. }.io has 3u.~t returned, -~'~x t~ll -~. bh:: !as % fur; -~ oks, from a 
~:~'o m~onths t tour in England '~s head of a m~sston of c~v"lian sc±e~Xmsis 
from the Navy, and ~e has more than an inkling of vahat they are doing 
over -%hcl'e. 

i am vorj happly ~o p~esou% Dr. :-In.'._ T. !'iaterm~'n, v,ho is Deputy 
C}-ief a-~d Oh!of Sc~enh<st zn the Of{ice of L~aval Research, 

Ox. ~:I~d',! T. ]:_~T~R!<,,~N: ~a~:.-n Yiorthington ~_~d gc~tlo.'.nen of the 
!ndustr~al Ceil~ce: I am vcr/ '!<d, ~nde~d, to hay. ~ thzs oT~nortuz~_lty 
to speak to you about one of m2,r ~~ain znt-rcsts ~%d ~ts %rplic~&icn to 
matters !n #~h~c[ ~ v~e sro all i'~%,~re:tod. 

The s~Y.j~ct of research _~s alv~ays a d]ffmeu]t one to ciscus% be- 
cause mt .~cans dzffcron% t}:zn~s to d~.f[~e=cnt people, in ~ content 
of th~s talh, i DI.~u to fo]lo,, wry m<~cb the O~:.Lll~O v.nmc1" y:'u hove ~l- 
road;r soon. ~-t the o'ots,?,t ~t ~c,~z '-roi~tab!o to present d,~f~.~.~tions 
of the varzou5 kinds of reso~<rc.z t ' . .~"t  ='.or~.' ',re, so Ll,',t , ,  ".±I! :u:d~r - 
st nd each other ~,ben I use tr'e terms. 

Th., g~.n,r~l to21c, os you ~:~)o~'z, o~. ::]~,oh I a,~. t~ , p,"th J s "Fu.qda- 
~entul kos,~:'rch ~as q )'actor ~-n l:,inta.~uing g.~t:.onal S,- c'~r~tj/." 

You all, o? course, l:~' the, .o :.~,,~s cf %yp,.s of ac~?_vzty as,~ociatod 
'.zith roaearcL, th." cc.-t'aone,~t "~oif C fuu~.am:.,nt,i or b~olo roscorch, ap- 
plied research, and 4,'~v lop~~c:.~t. Th,.rc ms a ~mme for tb~ academic kmnd 
o f  r e s e n r c h  v ] ' n _ c h ' h - ~ s  n o t  h ' : d  v ~ r v  '~_'k, u c c e p t . m ~ c ,  ~_~ t h ! s  c o u u L r y ,  f o r  
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reasons you wz!! underst.,nd, n . u , . l y ,  ,cure reso',rch. The obvzous f,m- 
p!mcotzon ul connectlo1~ -~%n odkr kr-_]s o -~ rc,~,rch ,N<:~s th,% term 

somewhat obDectlo.~blo. 

i shall us-,, as n st,,rt, ~hc d,'f1~tzon~: for baomo or fundameutn! 
r o s o o r c h  (makmn&. no d i s t z n c b J o n  b~;~L.on  ~,l~'~-so fo~ c c n v c n z c n c o ) ,  a p r i l o d  

~,i -C:~ Of i[qVO1 research, and dcve!opm.~ut -uhlch ~',re e'~p] eyed by Vp '~"-~ 
.leso-rch end rhzch ar~ zot~nded so cover she fzoids zn ~'hzch ~.,'e ".re 
interosted--tk'~t ms n broad terrLbory. 

Accord±n<_ to th.~so l'~.~,,..rp.~r~t"t~ons, baszc ros~ arch m~ a bhoerct~cel 
or exporimcnt'.l study %he :.L~I o£ which ms ±~ior under'~tsndln}, of the 
subject invostzg~t: d. It m'u 2 resu]% in th~ discovery of n,t~" somc£tlf~_c 

the store of oczen~fic Lnow!ed,So. Prmcilc~] app]ic bzon ~s comp]o'bel,/ 
irre]ovant ~s :', dzroct objoc-tmvo on +~,. p,rt o~ t } p  ~nv,-sc~gato}'. ~,~.s 
lost ms qult.o zrtport',nt, because ~t I{ ±he },oln% of view rather thur th.a 
me dhod u s u d  wl :zch  "~,k,~s th~ s d i s t i n c t . ~ _ c n ,  nit t ; s ,  p r q c t , . c  ] u p n l i c ~  %±on. 
not on~y is not ~,~ objec ~,,,_~''~, or. ~ho n~,'t_ o- the ~nves~:±G;tor , 0.44 
actua!Uy su, ch an ~Ira {s lnmater!~] to hlm. ~n', s~tch .uo+iv - "~cufld i ,for- 
fore ~,~_th tl--e obj,-.c~zvmty of Its i:~v.,-stz~ctmon qnd mJght tl~c-ofore affect 
tbo valzdzt~" of hzs result, l[o'.~_oe the phrase "practical applzcabzon" 
is complete]y irrelevant as a direct obj,cL~ve on tire ,'art oP t]*,c z~- 
vostigqtor. Before gomng..et~rthor~ hm,sv r, I shou]d Izko to po~rt out 
~n~t this by r~o me ms ~mplzos d~_t bestc rcsenrc_,~ h.~s no utz!~t/, in 

m.ak~.ng t h <  do l z ' = ! czo~s , . ,  y o u  p o t i c o ,  i ~'~. . . . .  ~.s,., t " ,  f ~c t  , , h a t  i t  ~ s -bhc 
r.~rd o f  the z n v o s t z g n t o r  ~n .d'noh tl ',.r,r., ms no ~rb~.rest wzth r.g"rd to 
~tilzty. But t}-:zs by no moans ~n'p]ies, as l s~y, t h ; b  a spcr_sorz:~3 
~o~°'e'~cv~-. or an outszdcr c.,:mot n,_ck~ up a proc~zc~!_ u+,]!zt,v, ~"~:~_~s point 
is ~ rcquent~ y mz sur, d e r  ~tood. 

~n_s dl co{~l~ Irl "~i~i~ booalls ,~ zt rDa].ly s u~.=c,._on is ,,orth kc " ' 

is the ~u~.a...,.c~.:~",l ,,]nme-~b :.n ~ho ~_mpor% r, ec of b"smo r.)s~ ~rcn to bho 
roLl±tory ~.er-zce. B V . . . .  m - , ~ - b . s ~ c  r e , c . r c h  or ~',non'~orzn- zt, the 
s o r v i e o  can  2 z c k  o u t  o f  z t  u r d  us'.' f o r  LOS 0~,.', ~ o ~ L d ; ~  ~ {  ' ' ., u } : - - : ' [ ,  S %, ' } l l  0 ] !  t r o  

r.ot i2 the <'tlztd of thu l:'lV,~S";l;r',tor qLd probably . z o n t t  be in the nlnds 

of an~: o'th,~ro th~n %R~ mnt3rost<d p~rties on ~h~ . . . .  u ~ . ~  ~,~S~r (;pd, 19 !s Ip~ 

this respect th<t bcslc roso'~rch n:.:kcs zts ;test ~mnort ,-~+ cenLrz;0:.~on 
to d~wlop ....... , vm~ "~pp!~od research. 

Gcln S to ilk rex% dcflnztzon~ I de.~c:,ib" c'mli'd r,os~,arch "~s ro- 
sc-~rch dzroctrd toward "'. practzc,!~ us.-ful end. [t~ c~m ~s 5o ,~ako 
possible or dononstratc tL. feas~bi~_,.hy o£ ~ctontmfmc or <,nCznecrmng 

, u l  l doveloprtont, i% zs r';~e~rch ~nt.-: oh, b y  use of novel n~ ~.od~ or by ~"ow 
a.nolzc'~tzon of l:nov_~ method ~, ord~::~r~!.,- precedes a~d ms zntcndcd to 
result zn the devclopncnt o:.' devices, .vntrr~_a!s, or %~chnxq.,os h-ring 
novel, ]ssmgred funchons or charrct~r~st~cSo (I am .... k ~ ~- th,':~e • • . . . .  < b  
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~ofl~.=l~lOn~ rcasouabLF full, b:cm...~ it ~ dlf;±ealt to got ~ sb.o.'t 

dofinzt!on v.h=ch ms clc, nr.) :ppliod rosc'.rch is S~:.'..~r,.ily b<.tzo~ un- 

derstood. As thins d,sfln~tlo!t st'~tos, ~t is ~':tc:~d'-~d to io-d to -~ ds- 

volop'uont or solve sore, )rololou co's'cct..d ~,itl-i dcv~IoDm :~t. Obv=ouN:,f, 
~ 1 ^  _ 1 ~ .1_ . . , i !.! U-'~IS GOS,,D~ 1,1%0 ])01Yt Of VlO?.' O~ :~ i.IV~Sbi~,, tOl I~ LO DFOT'g iloLi.:r 

the partlcular app!',_ca.t~o,~ ms r~aslo!e or to fled OUL SO""C ~.',V in which 

orogross : u~ . y  bc nude reword ~o~elo])mort. 

F~_na!ly, dovclo~)'nc..~.t~ l~_ i~1~0 a~p~_c~ ~ ~b!on of sc~.o:,tiflc or cuginecr- 

~"- ,'~ ~ :mterla!s, dovlcos, rvs.~.m~, or l._~,~ ~.~o.~J~do~ to the produo%lO- ..... 02 o ~- 

processes havlr.g usof-N, as si@nod f'm.-~o %1o)!s a~td ..~{.rforp~e ice cb.arac tcr- 

istica, Th'~t, too, i thr_.,_k is ~.,cl] undcrszood, 

fs m_,:d~c ,ted . . . .  :u th,- t~tlo of ~.~v~. -t[Ik, I an goi'.-g %o ~,peak~ cal._ 

.... , T h~ll usually s.'~" b~s~c re- about fu~:da~cntml or bcsmc ..... o~ron. - s 

search, for short. 

Pints% of all, with rcgnrl be the _~aturo of b:,s:c rc~c:rch, per- 

haps a few words it. amp!miic',t~cu of ~]=o d.:fm~it~_o:~ ..... ... 5c 'ao~.p:~10. _ 

thllll: they z~c fu~.illar to all of you, but I ~,,oui A like be su.n-ho~l up. 

=,asic r<~s<~orch . q u l . . . s  lon< oxoori.-,.~oe ~" J 

scJo,_t:f!c judg'~o.,t (which ~s s~.~.~i]ar to crd~n-~ry 3u,lg.~ent ap?]_icd to 

. . . . .  " Tier , _ o,~i~_[t=flo me ~) o~"~_ ~..u ~,.,~'~ tochnin .... , ard : ,'tg!:-[tiO!l. 1% is n 

vor,; s.'ec~a], i~le~.~e.• ~]-d o~ .... ~ in vh,._oh !:s5 wry mc~n ~ oi~ those who tr~ ~ro 

- -d~Ir.< th:t rose-or ~,. dmff..rs fr,~ rar_v hi%hly successful, ~ don't ' " ~ ~ . r  ~ 

other 9rofess~o~-s.~ I s~,,~lv... _o ~m;~_t to c ,]_] ~tt<n~%io~. to th~ .,'~. ct ~1"~,% 

it ~ ~~ true of rogoqroh, ~.s z,~ ~,] i orofe ssi~ n~, ~'onc'~o c()::oarat]vclv~ ~ few 
w h o  go ~to ~t rc~',ch the top. 

I~ order to sucoe, d In ~_s_c research, ~t is ~:-~portant that the 

zr~c,~.o,, of choice ~ to _"i~, ,',u']% hzs ] o- 

cation~ and envlrc1~nc!:t. ]:o e!so should ':~vc fr...)dop to F ubl~sh ir 

so!onSiPic ,]ourA~].s :~-qd coYulU.lllC&to his rDsv:~ to obl,~r,~,. ~nob is, 

course, f:irly obviot, s when ~,,_, ston to th'~mi: of mr. '~hilo there ~ro mr- 

div~duals in ;~o~ ._. ?_z~ :~ c % r n o r  ]nd ",,.'c~-1: e l o : ! o ~  in . . . . . .  re}~ ",.,/he c~'i: ,_, t 0 ~ 

g e n e r a ] ,  r o s , - , a r c l L  is n o t  d o n . o  4 h o t  - ~ , . , , .  .= r o . : e ,  rcn " "  ~ - - - . ,o~-:<.r =~" ds to k~ep 
I]': oonst.~nt tou.ch with %]'~:;s,~ - . ,ho Are ] " #Ins sP~,!c fl,l d, ? .n  thL, s::tllo 

specialty, because I% l.~ by coT,porto--it :ores purlodlcolly <:it! L his col- 

leagues b h " b  ~]i a r , ~  st].;u]atod. Th]_s type of conic'or i s  c : t r o  ~oly 
imoorca.:b for prosross mu ros.e"rch. 

,: quostlo~, often rLised i:l ooilloot!,'~I~ ~,.'Ith b~blC _~ose,lrcll~ qs with 

~II resoerch a~d dcv~l',nmc]-t~ is" Should ~'_c% d u o ~ , . , a t , . o n  b,." _~voided ~ 

In thins respect, bnsmc rosoL~ro~l IS Sm*'~'~'~:a't ~] ~"~'- . . . . . . . . . .  li~., ~.o from nnolied 
rosoercl: ~d d..v,.lopment. G...~c:o ,~o +; ~ .miA'ro the ~'aslon or el ~ of a 
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ros-arch worker, }-c would b,, o-tt-c.,'o!y for,list ±[' h; ,.tLcmpt<,d to start 

a project or publish rcs~d, ts uri-:..oh aryo~-r" . . . .  I do~o b~,foro, :unless it 

IYaS T. O r  ~N~ ~)urposo ci corro, oreu.<~ ,% ~_.q, s~ ro x,t]ts, ii, ~.%_is l..~c%.3r 

OO'KqOOblOn, .'O ros.).rcn -'x.rk t,Y :: :i: t I.,' l~l.J!vlduc], or t.ro~l~} is £'ll~_~ ' 

aco~Ftod by ,~oi,nt]sts u,!l-ss 1% h(,s b )'" conf-r.~'od by ~{o.-m,.~no olso or 

s o ~ b  o t l w r  g r o u p °  ' ~ s n n  f o r  th : .o .s ,  o. :  s c u r s : . ,  i s  t ' : ~ - b  ~ < , . : c c  n a y  b e  

so~otbing sp~c~l qb~,ut %h %oc;~qu~ or scmethi< g s~b',ut t}:<. !i,stcms.:;nts 

~ i 5 ~ , " 4 G  mS ::O~CLOQ u s e d  t .h : '% p r o d u c u d  b h e  r c s u ]  ~ a c ! , . i . ' v c d  s o  t .h -~ t  a : ' r . s k  ~ l - ~ "  " 

i_l order to ~,u Sll.O .,,., r.~sjlt dnos ~o~ doocztd o-z '~-- p.:rt~_col~r 

"..ray it ;;zs u c o : . ; r ' - p l . ] s h o d  or on bhc 2artlculzr a p p a c ' t u s  used. buolica- 
1 i_ ~ . .y ,4 -  

tio~l; g S  ~ll S'_ ' ,  '6.L ~:1, IS ~qoo~ocs&ry bo o, cort.q3.~l GZuG u 1'% O ~ S O r  tO 

conflrm t h , '  iosu].tz, 

-.Lpart fro.~ th-t, one of th ~ imoort'..nt chmroctor!.~tics o£ the ro- 

s ~ , ' . ' r c h  ,.,crl:~ r i s  t } r t  h e  ]: "F u p - b e - d a r t  i n  h i s  s,~b;].~,cf, ~:i,~ i : - - c £ " - , h ' - t  

• s going on in hls specialty-° It ~.,ould be fat~l t,~ his carue~ as i 

said, z£ h~ came out ~ith a ros,~!t ,4~ch s{~.u one else he.." .e.!ro~dy re.and 

a~.~d~ ~r th~ act of d-.'.ng so, sho,.od t!~'t h k~c'~ r.ot!" .... ~ +u,, ~_, ?)4"O-- 

Z/l OilS ];or ~. 

-or thos,-, l-~&soss, ib cY r! ~!51-/ b,5 sqld ~:r.-4 blclc ros?rroh IS 

so!~-o( ordl .... t. -o nLL<L tun 'l "sirrb!o .,u'o ..... i,~. Ss ~ ~ .... .,~ 

d<,os ~ ot occur, .pr'~.:idcd ,/,oh roso::rcl. " or]. or I~R .:,'s wk.t bli ~ oN:ors 

arc d~:ng. If l'~r]< is ~tll]~" confmr~od ,,',,' sovor.':l ; : l : ~ , ' , r , , .  % ro'-'oqrcP. 

"" " J 'O r , .  !~,£ivldua!s nr 8~,:up~:, t}pro !', =o l:ocd .... .n,~.'en o~ su %s ~.- i%~ u.'.l-- 

loss h',' con shcv b~.% all p, avi..us :.,~o_~kors fo.~.cd tJ t',ko sor:o m~nport- 

~n% f'.uctor i'~.%o aco,_Un%o T. oct ~bhor-isc ~s be c(nuuit prof- " ..... 

suicide. So th t, or :~ bed the co.__.t~c,~m., r.o~,.,c~.~ rose%rot :,,orkcrs t) 

dm)l --~ r " _~_s ~ arctic ; I)i %'' %~ O FCZO FOlio _un 5.'H] sa,i6 ~i " [@, _ - 

. . . . . . .  horc, w)id~uco of dupiicat±cn is qumtc S'il !F'Lpor%~1 ~, C (lli 1 ~ 'rpl.c: si.lco 

lU ~ppliod rcscsrcl~ cr iu d.r,'c!op'a)n% ~s in g :~0r~i do,.irmblo, _&,r ,"any 

obvious roz S C ! ' S ,  

Sy the 'my, I f i sh",u!d scum0 "..r:dvl)- Lnthusi.qstic :bout b:'nic re- 

socrc!,, pleas." u.~dcrs4~::d thq% it ms R.~t bP.ca ~.so of ~, f ~!m:-< the~ ro- 

,s~arch nf-tl~.t ty?c is ,_ap rT_or .to cbf,,n A.rr, cf research or %o de- 

velopment. Basic r.-sc~rah is smx::N~., ~mtil,r kmn,! of a,-t_,v] ~, ~:'..d" re- 

quires a difgcro_.~t s._rt c;' t. ch_~ikr.o ~,d a rqtk, r dl_C#, r u-,t ~qrt of mn- 

div:ducd to .Io mr. I-~ r,.-qumres s-octal qu~lilicctm,'.~-s, as 4a.s any 

;~rofossi,<.: ],ut t,~ st- that b<smc reqc'rcn requires :-rc"t~r ablli-<,, 

of that- nppllod r,-se-rch'or d .z,,ic'p~:ont ,;r prc.iuct<.n, o~urso, ms talk- 

ing ~r:us.omso. T};c~ ~ qr~, .~ll ~_::'p,.)rb':,~t "J".C e.r.r:n ~, eta..!< .... ' o:c&ross -rhlch 

_s cx~ro,:o]v u'p~.rt...ut ~_n nat:ors of ~ . ] ~ " ~ ; ' , -  s,)cur:ty° l,~%hcu% bs, sic 

rosearc}',- w,.; ].~v. nr scir,"[tl£1C sP,c!-p±io t. ,!r've" un,,l; =tho4-o 9p.0]ied 

rosoorch o,L'.d dcv~Iop.~Pn% ~ c .:'e~! b tC<:,~ :dvqub,:,a <,f c,vporten<3ios 
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This brp.~Ss u,~ tc ~t,',~ b.~-~ ,-n th< ag:nd0--at~..< sphere: cond!t~cns 

roquired f<,r cffoct~w. ~ rcs ~ro]-. You at< ~ f<mrly :.;olI ~w~ro, i thi~.j.-., 

of co~d~tions th~% sh,~.~],] bc ta., ",_ta'_.ncd mu ~'rd,~r ih t I,;~c ro.tc'rch 
shall be s,tcce "zfu!, I havc .~o,:tmcnod n~t .... ~,f thor," mn ~']king ~b,.,ut the 

- . , ~ p ,  ] ll!~l~ll ,']-- ~-~'uu- c o3 b~slc rct.earc:,, I kovo ~<;<%l:.l~,~d the fr~'"d~;~ of '-~ 

ual to oh~o~o h~.< subjoo-t c£ ~%vo3%~,Zat~'.n. i hovo .,;ort~cn,d h!s re:a- 

bove m. ndepcnd.Jnoo of ac~.,n ~_~: co~u~cct~en "¢,~th h].s work. To ]~s% the 
addit:.,;na! roquirom~t:~ ,'.t ~,oulo includo such ~tsns c.o a<]oq~pte fac~l~_- 

tios ~n the w~[,, of apparat~<,'; and ~u,c:~_in6 ,~hop, l~brury, ~chn.~_c~.i e s~-~. - 

caoso ~]~,s'~,o~zt~c ",_ ~,\5h ot}','~r roscTrcl', men i]i th. st,~l~' O-IVZF;DIH%,II%~ 
opportunlty to pub].~.sh ~,cJ,,<.tifio pnpor::., ~/tm.~d -k.ot~-~:{ s, ,~r_i c'}~'<::nti - 

cat~ wz~h t.th~ r s2oc~'Izsts, 

sa~r th'% bhc ?¢~,_,ragc roso:re.~, worker ~s n¢l-~ pr~,u~r~i ,~j ~_~t;.rcstod .~.n 
thins, F r the s'. ko of hms ~"rk, it is mm:~ort.r't .~:~,t ho lpv¢ n ~7 ~"r~r 

~h~cn :~i! n:'t c~.u:o h~_n unauc v;c.rr~, or ~-~'~k,- h~!t f-..~l t}tot .c  ~ s  ~ : :  a 

po^r p.ss~ti'~.: cq~pared t,.. c thors in hzs g~n~rz] cl:'ss. 0pp~nrtuRrty 

f.'r odvc.~c,;ncnt, of c<;urso~ is des:~rabi,.~ as ~n i~:.cont~v,. G,~nor~].~y 

s p c a b _ n g ,  n~: ' , , sv  r ,  t h o  r e s e s r o h  , . , k . ~  i s  

op2ortun~tics f:'r dclr.£, h%s resoaroh '~:,] s~ ccnd ,r~].y ~r C"btr ~,-_ r."o,,g- 
rntmo~: fr~m !',.Is f~ii~v; sci,.r-t<sts. Fune~ar .... '.t'd.!v ]',.o ~.s a ~  ,x;0!,',r~.r at 

~_oart; h, -..'.r~r'.-~ 1,~ nl.~n~r i~ . : ~ ,  chas~x, f'?.,<]do -_ s.u £;;r ~,] h,. has 
~,ors ..~._ z amblt~-r, l'.< ...... ,,....__.,,s ~;{. Oc r< c'~.k:, z;;od ':s a l,,.q~'~,r ~n ¢.;h';t fiold° 

should shyw, ~.c, vo all~ s ~muoos and ,,rzu~nal~ty. --~.,% v,~ r]: sh: u~ ~ bo 
scu~,d---~'.~',,c~.] ~:t ~,%~ .... -rds~ "nd im~)~rvl:U~; a.. cr~_t-~?~o~ ~. It sh,.,uld 

sh"w an adoquct_ b.~.ck,3rcv. ~ d ~r_ his ,;~bsoe t, expert t~..c~miq~,e, l~,',ic~ 
ea..d or].9~nnllty. ]R;tc ~bat it zs too gnrs~,~'~ be h.~s :'olio'~, sc~. ~_;t~st 

that he socks, ~-~nd n .  t rec':.gn, b±.~n by t h ,~  g , . n ~ r o . ]  l.;,~b!zc. 

Tho roqu"_,ro~.~cnts for applied resourch oro Taitc i ~ _ l e r ,  zp. my 
opinmon, to th'so f¢.r bc.s~c rOs~Orch, excoot t}-"t ~,r, ~.a£d ro~r'..ve 

fret "thc,~n~ at l'.,o.sb t". : ,-r.rkad J~gro,-,, ",.-.~ fr. _d" - of clv~ico (urloss 
he has r:a!ly atta~.::".{,d an adve.ncod posi~ic.;:.) :,d, t-" .'~. mc ..~<t_.nt, 

indopcrd,~ncc -f acrid,n. T'..<o o-.,T.!iod r<,s~ rc~ ~.,. rk~r i .- :~'r,~ ready to 
teke a sus!p~st~m ~'~r.:d look int.'~ it." Also hc <ust 31vo ati.o.uti ",~. t,-, 

prm ~ribv o£ pr<.bl,-:'-,.s put b,.fcro hi'_.1. Th%r. ~is% st!i], b~ the c!ouort 
of freodc:u i'n ~nt~ors o<1.corn<ng his soioP_t~,£1C ju.ig'~.~rb rnd c;:nduot ._~f 

~rcr!.:. Thm~) '_s u,:ccsr~ary ~f o_.c wants ,,ri,s~..n',.l o~d g~ ,,£ ,;,.r_'.{--or t. ~ put 
I t s ,  n o b h o r  " ¢ a y ,  _ f  yore  ~ ' n t  c. £0: , ,J  ,~, .: ~ ,  ~ , t ,3"  c n  < h e  3 ~b.  

To bc addod hcrc t- the list c "~ m,'7 " ~ . . . . . . . . .  n~, 
conr.oct~on ~'mth basmc rcse"rch ma c!,,se ass O!"'[31' n ~ith SOlCF'%]StS ~r.d 
or_g_~noors on,'p[od i'.,: devo!op~<~,n%. Jt z~ v,.ry lup~rt"ut f'r the :.nol_~.,:d 
rcsonrch worker t.". I ~f in ".,;hat direc%~."ns dovc],,pr',<~,~t is h,~e, dln% and 
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what current r.cods J(r d:_vo]op._er_t oxzst, it. , rder thr',t hc ma,v have 

ideo, s for appli,-d rese~.rch, xs already ~t,t,d, - ~ (, thzs c~ss,~czati.--n is 

unnccossorv ,~d :~m~all 7 ur.dosir~b]e .:n ...... f the b~szc resc':rch 

~.r , r k o r  o 

N.:'w comes qn _t .... ..'hJch has rocoxved c~r:~zdcr',blo @i:~cussz.:L. :~t 
is the interrolotz,;n be$,~'oon basic research ~nd .... _ ~]zc)zlC(~? T 91'". oo:!- 

vlr, cod th~% a m~:o_ wPp, ms ~,:t~-~od In a~mlied roe ,arch end dcvcTom~ "-t , 

should haw; the cppertun~tF to ~£o s<mo b',slc research ,.~,*: th. sldo bnbh 

to refresh hz.*s.o!f ~ rbh th_~.t fzo!d :f werk _~.ud V" keep h1-~s,,l£ z:l t uch 

wzta b~smc r,--,sc,rch w , ' . r ~ , . c r s .  As Dr. ous.~ pc,ants ~ut in "Sc ~ 

~dlcss ~ou~l,..r, th.,ro is a perverse snrt o.~ preccss, -r rathcr ovo- 
lutmon~ that ~- ..... " o' -~r''l-ly occurs ~f you throw b'~.szc rcs.'~rch, ~ppl] "d re- 

search, and d.velopmenb to~cthor. AO~l~od research and dovelof'~o~t 
t.c:'.d to drive out basmc research. 

That zs to s q y  thct m~ you try be h~vo scmont]~._ • ~ , ~ ' ~ -  " ; ' c r k  o r ~  @ . o - r o l o D -  

nent, appl~ed rsseqrch, ~.~.d ~iso b'si(" rosc';,rch, th,- -tend '<cy a.!:;~ s 

ms for ,icvelopmo:,t and applied rosc.rch to ~.~o:~opo]izo so .'.uucl~ el r'acb, 

" ~ ,', ' t genora!] ~; r~nls f l u e  t h q t  }!0 }-,c.s n o  %l:nO # ' o r  ] , ~ s l c  r o s e  , r o n .  . 

b._epp,)us ms th.,t a ~'a'gs tape ::< ts f-_,i!cd up ":~ch ros,, ~ c 1: "~n .~,rs~,'~r to 

pr'~ct~ca] qu-stzo:,c, v.zth ~tto'~.d~ng con£,:,.nce~., .n'~ b ~ug cailcd i.~ 
,.u_ r , 

us an export on kno~,.> poz~s i": devclopm, t to s.~cL .:~: cx~::Lt thut he 

has ~o o]-portun~ty to ,go b~s]c rese~ro]., .'xc~ot }})rllt~,)s cv~nl.qjs R~,d 

week ends .'n~n h~. ms r-ally tee tired he do s toed ~ob. 

I b~l~Jvc zt zs cxtre.:e]y Lmporbq~t that cppi~cd r:,sc :rch 'bl d.e- 
velopr,,~cnt k c c p  c o r . b o t  . . . . .  L u : s ~ . c  " ~  ~ , ± ~ -  _~cnrch; ..q,J,! it s "':,i,:~ tO b -  vtry ad- 
vzsabic th~t ev,.;r',, !'bet'.for/ , ,d c-t.~bl~.s'.,,r-~-_:t pr,~.v±fl,,~ so,, oppertunmty 

for ~t old gave ~t o_~courezom-~_.t , l']sp-~czall,~_ . ~. .... ~us~ of th t..~d zcy I 

h . ' . ve  " n e n t z o n o d ,  z t  ~s " . ~ c " , ~ s " p  ~ , . . . ,  _, ,, t o  ,~,., p f . . ; , .dzn: :~  b ~ c l C  r. .  ,'~,'~ ~ r c h  z'..~, _ . r . t  

o n l y  b y  9 r o v z d z : ' , . 7  s o r ' ~  o p p o r h ~ , t z - < , . :  ~ o r  ~- s c z ,  z . t ~ :  z c  ,:., '_iz --~ . ~ i . .  s t : f f  

to do baszc r~cc~'rch, b l o t  leo o c c a s ~ o ' m ] l y  l ,  l , t z ~ , ,  t h ' . ' ,  go  c ' - ] . ~ r v c  fie 

d o  be, s a c  . . . .  " ~  ) ? . r c h .  ' re  " ' .ceomo]_ . i s h  t }  i "s t~ m~.,.o ::u tn~-" " b . '  r .~ei_ c o d  b c ~ . p o r -  

arl][~ b~: a SCl.tltlst oft ].:~\rc frcrd hls o~'~:z i:ISblt~Itlo:!. ,-Iso~ An. no ~r 

aPpoint'ucnts a n  a c,czv, i ,StC rose ,rob b..c1:{]ro,[ Ld !"" ,y b.~ 3 Icour-jcd, ,n 

," ~ ~ ' ~ ~-,- l !1% Irloert'A11t ressor: /'o it!] s pc!icy--and 1 K~.ow ..nny o~ ~=b. lsk'l: s he, re 

cLcountor%d at--is that, in Sonora], scientists arc ~ot , l o p p e r  a<iJss 

they n~w. the opcor%u:~zty for so,~o outl~t for their ideas zn t'~szo re- 
soarok. T-g, ~ .  a n  s t ~ b l z s n m e : , b  z s  t c  , -~t~. .zr .  f i ~ _ t - q u ~ ] . t  5, :o r , ,  m t  , w s t  

. u  . provzd: t h : t  o p g o r ~ u n ~ t y  , 

• !zth reg-,rd to the poszt!o.', of th. U,_~it, d St:tos zz_ fu~-~ ~,~'.,'~nt~,l 

research c,s c.omp:.r~d :~th o%:~..;r cou':-:trzcs, zt ms cl-~ar th-t our po- 
t,'ntie1~tzos or~ ,-xcellent, ,~:-t., . . . . . .  ,u qu~"~t~t," ;::d ~ ..... q~y,~ O~c has 

only to n.oto the !'~,r'e nu,ub,r of zstlnguzsn,./.~ forelgr, scz,'nt~sts ~ 

,, ' - {  - ~ } ~  ['Ad .. t h o  c o u n t r y ,  m o s t  o f  t h , ; m  n o w  L ~ . : r z c a n  c _ b  . . . . . . . .  , t ]~  z n c r c ~ : ; z b . g  

6 
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n~tmbor of Nobol Priz< ~ a::.~es to b.t,_-ic"n SCl,~ntlsts. "<C have o.n ex- 
traordlncry mm~ber of unlv,.rsltics '-'%d coll..L, cs, "~Ii wT_th unprece- 
dented unroll.<~<,nts. ?Je also lp, v~ q_= ~'~rlv~l,~:l L, ctup for indu.strla! re- 
son-oh ;Is comps, rod " : L t h  other coun_trics, a~'!d ",hc;l accourL- ~s toko:[ el ~ 
plant, facllztl.~S, pcrsonnclj ay.[ sultnblc cnv~_~o.n~...',nt f?;,.s, ccns-~itute 
an ovcrwhoL:-zrgly C.~vor'~blo opportu,~.ity .[%, .:ir~.t-clcss r<.s 'arcL. Lot 

us hope th~,t ~,:c do rot f-~_N to ccpltrllze on thls opportunity fcr, 
~,ithout qu.~st±on, strength in .... ~ - , , r~=~qr~n ~s one o f  tlb' vzt-~l '" tiers zn 
a ~odorn natlo.u T s security :~nd ~:.', ] faro, 

Tzmo was when rc~carch in th~s country was '.,ore, wh~t h",n,lmc ~,pcd 
for ~'~o rcasoz~s; (I) au inforlority complex on t'io pr.rt of our scl<n- 
";isis with rusp,~ct , o  rcsc!roh .~bro~d, and (2) a mlsc','~nceptlon on the 
part of the pulN ±c r<.g:~rd~_r.g t]'p :~.,tur, ' "~.d va,~uc of rest.arch. Both 
have '~.~bsmded cons~derab!v, but tI'~ latter stz!l ~,.quircs art,nil_on, 
The popular misconception wzth tog rd to res.urch l!'-s _~p fai!urc to 
dmst]ngu~sh b<.tw':n rcss":rch and invontio;~o l;,v, at±on h~s b,..on vnl,~ed 
h±sh!Y but its d~o .... d...c,-; uno.',. _. id~c f~n,.].!m6s of bnsmc, rose±rob hos _~ot 
boon suff~cment]y rccc{;azzcd. 0;~o cv~'l<n'~< for t:~ms .,~./ b,: fo~,:'..d ~n 
the ~'~ = • -c~ that basic ~ .... ' ~ _. ]'..%s, in ,.s,~,rcn, the simolc scck±:--g for l._~o:'], dg. , 
s~nora!, not oormm:ndod the ~RLcr<,s% and th(. rc-'..)'ct her- which ±b h'.s 
".njoyod ~_n Europ, qn ccuutrlJS, EVOI! now~ "' z-th p'tlq zc r-~.torcst mn 
SC-Lonce hzgh.-r -th-~n :v.r bcf',_.r,;~ c Gel!up Pc]! woul,; probably f:~,'~d ov'~.r- 
who!mznh cmphaszs o~. a~.,pliod ro:,o~rch. 

Some zndmc,~tmon of ~h~ re]city,., posrt~on of the U:m~.d Stat.~s a"~d 
other countr~,~s w~_h r~spoct to b.~szc research u q v  b., found In :': co~- 
p~,r~.son of thomr c,trre~:t ,-x.,e~,b_trr,s ~ support of ros.~nrch. .-ooord- 

7n~ to publmsh~:'i r<ports, Rus:~:'..." is c',pcnd~._q s about 1.2 bill,_on doJlsrs 
In 1947 for research qrd d~vclop,uont° fro'.., nu.~h ,~or ~ th< ~]~_t ,r 7 s,.-r- 
vices are cxpc~ud~ng I do not h_ow° Accor(."ing to tb- Soviet i " ~ . v u - p o ~ r  

Plan, they cxp.~ct t(; b'rol:tce :~-~_ 41:"t pcrnod 1,280,00 ~ t<ci~. -±cmq_~s oqd 
700,000 !abors~tcry ~o~c~ulists ~'ibh ,.,cho!".st~c d.ur~,,s, fI-c.y else nave 
a ~  o:'-blm.~t,-d t~zl to t.:,';L]t~.r t_,.OttS~J. G,~r-.:"q sol ~tls~ ~.~%-c,.i 

i~.~-~77 .~.s ~.dc,,t~,~<.d a% ].c~st 600 ns r,_coTnizo.ff , -..~ol!-k-~.o~,.~ 
soio~tzs~s° inls e_~oro is oortoin!y v<r,,, co '~sz,larab_;oo 

In EnTlqnd ~n the pr~,-sen% y:",r~ S7G mi]].icn loilors hove beta <p- 
propriatod f'or re.s. "rob and develop ~<-ct, of ~,,bn.ch 2n0 :._,i!mon dollars 
are prlmrrity for r,t]llt~ry r~sc"rck ~r.~l ,I. wl~,pn'.~t. T-or. i.~ included 
a srrdl ".'nou,:t ~'or c~_v~l '.v].aino.'~ (~n u.~<newn qu-nt~t2.,), ir_ns:~uch os 
thc~_r ;o-_c-rch ".:d d v,_.lopr~<,~.% .n avi~t~o-~ ~nc].udc both c~v~_l and ~l!-- 
tary. Support of un~v~rs!t±cs =;% s.ll ]:.~:s oY r<~s.;, rch---~ct ~%crely 
sc<cncc~ hub lb zs ch~ fly sc~-.'~Jc,_'--('o:~< c to 4~ million doll~rs~ Con- 

slitting the over-el! y,t±.oua] bu] t, b]~ t z" ~ r ( n ' r ! c ~ . [ . l ' ;  :'Lron L 
effort. 

? 



Accordzng to th-~ r.port of £ . 0  Prosmdcrt~s Sc:~antzfmc Rescnrch 
Board--the St,.~,elnan ror~ort--~hic! - undomotodiy you h'~ve soon, zn the 

nres.~nt yo'r, the United Sto, tos -s in~es%ing somethzng lik~ SO0 m~l- 
l!ox $ol].~rs for .~:zlmtary reso.'rch s.,d dcv,~!.'pmcnt. 

! shall .~o% ~ttomFt to brook do,~ in.; rcs arch port of thc foromgn 
fzgur:~s; t]rt zs dmff~au!t ~r_,'.<</n to do z:< our own ooun~ry, i ~'oa]d 
like %o shy %]:~, though, by ~.:n:, of compar~sor: If ou,, ~.tto.n-~t~ %o 

s.~D.~r:te out b:szc or fund n..-~,~.t-! rose:,roh fron our nmlztary ],ud,:.;b, 
I thm~< som~ t~mng of th_, order of 500 million dollars would emir@e, Any 

: x . . . .  d i : J ~ . _ y  diCf~cu!t to n~ko, but %h' ~ . . . .  .~ .,. i bO r ,_ .e_.  
z s  o r o b . ~ b ] y  o f  the, ,  r z [ . : h t  o z d e r  o f  m : , q n z t u d e  ~ f  o u c  u . s ' . n  :my 4..., fro ! t i c s  

for b.s~c rcs',.',rch. TIp, t :s ~bou% o~c-tcnth of ~',~, ..... r,.z_z~ ~ ry ra:--o rch 
and developer, nt budget. 

i'o',,-, the ~rz] ~tury research ~: . . . . . . . . . .  de',~,.l~p'*'.rt bu "''~,'~5~ ~ ~ s qbo::% f~vo_ 

pore'st of tip tot~l mzlzt~r',, bu:]%3-t. Thus the fractzon of the %o%ai 
bucgeu for b..s].c r<.s~ rcn "loft, cc,-or'/z.~d] to tl-_,'s : e~qur s Js h"]£ of 
O~.0 pC ro O ii ,"& o 

It ]:l[ht b: f'ic to ,.'.0 iD re %h.~s ,;-Lt:, l:-. ....... 0. ,.s jou :¢no'.,Q o!!o 
o f  % n o  . . . . . . . . .  ~ s  f , ' r  : , s t , r o b  i n  t h e  i,-~zl ~_- - r ~ , , . . . ~ u ,  %:~., , ~ < c o R r  [ :  '~,_,'~% o f  b s - . c  ~" s 

C,tSJ31"_'~&l OOllO,DrR,~ cr'~I?.o!l].y~ h f v s  r o s  ~Aro~L dg ~i, ,r'-'~£.~..,.~u',"- ! : ] i l C ~  ±s  zone- 
at&ted fro,P, %b.o ~.~:'J ±! 1 or%< ~IZO',lO % r~ 1, ".S rt sue:_ &l]3] o _>~-,,~ -~-. ,GU,:I~q;_'A "" 1£ 

ic!ops "hlc'. c'n bc ,,,rk,-cl out }_ :,;o .J.,..,,'.r]op~.<-:t ::-~d ~.se. It is @Iffl- 
cult to f~nd ~o,:oerotmv; i'z':~r s z. ir.,]ustrv o:_.: thzs. Our ,'::uv'~]. £o- 

o 

scnrci: ~dvm.'zcr:,, ,,o:.~z<~%.o of b}:c Off:c: of ]':~vp! _ic~.,~'.r~n, whzch has 

about fourteen -7~'r~., :iz s tln%uishod, sods -tz st.c o.ul ,.',,:. f" "u~!~ 9,r w:.t.~. 

s o ! o n b l f z o  r c s e " r c h ,  h a s  , _ s t . u , , . " t c d ~  - z o . . , o ¢ . , r ,  b h : % ,  _~ : o,~..- ~ ( - r " ! , ,  . x q  ~ . ~ s t r y  

snor, ds so~totlgzn . . . . . .  ,~ . , _ ,  o o ~ b , , , ~ , . ~ [  %~,¢¢- p , , r c c r b  ~n. : t  szx porccl t o'1 b" - ,~e  r' so-,rob. 
If thzs s,stzm~tc Is correct, th: ~ .'_].zt':ry Sorvzces, ':z-tl~ th,.-r ]:-If of 

" ~- 're o 0110 ~]<..rc,'~n~,~ ver'vr -",r =mohmi%d, 

Sl:ICO llq..~IAs%rj ~i~'1$ RI% i lO,~:.~l~F,3; the us,-r ~P_OC/'~LV~ 0_';0 i!i 13~<O 

i.lilit'ry Sdrvlc~s, eL, oz,,, t]-~ gomi is u.+.z].~ t,7, thu,_:gh "o~" a .£zfforcr-t 

purpose, the nnn!os~T s~,cms fair° Thls eo.:c]usT_oa cart"].~.Iy relsos the 
qadst:on vd:_c if--or, the ~:z] it- ry Sorvzce. ~ should ~.'.ot d..vo tJ ~.~orc, a b-so.:tzo_: 
to bnsic r~<:rch° 

. _ , ~..~ s~_tu"%:_o:~. -,,~)" :s r v:.ry 4zffz- 
c u l t  o_'_o ~,,~%~ ~" ~- . r c ~ ,  'P- 'o  ~ , n l v  r s z t i . o s  q f o  . . . . .  c ; ~ p < ' C ~  %o s 3 . r ' : p , c [ ,  o f  r o s  " ~  ~" . _  

!oz,iO,io Indus%r:,- is loaded° Oovsz-~.m~,A s c_:.], ih,. i:i!it'-.rv Services are 
loaded v~ry b~dlF mp,i louJg t~. ,re !o~'. But .8~ o"..z~'f ~zszt %io.~ ms ~n 

U . . . . .  _, -~1 . . . . . . . . . .  d ,  c]~ r ,~  z s  r e .  a o c . d  SOICI'.I~IL~lC E d l p o v ' o r .  T ~.~+~ , _ , .~, (' b -m., ~,:. ] ~ - ,  . ._ 

posslb_,l!%y of herin..) mot-. rt, ~:'rc_~ ,t tl,. dzsnos,~? cf dev !opn.. :t qny_ 
~;horo. 

": "- I ,_ ' 
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The only answer %e thm; ms~ of course, th,t more sci.;ntists shovld 

be produced. The place w!'.ere bl_ey are produced is in the u'~._~_vers!ties. 

At the researcl- level, the o!aco :.n univers]%ie.., ~,here they are pro- 

J~;ced ms mn -raduate schools .4 .... ~ , _ 

scicntists a r e  ivor. thelr bosi.', cr:.,_n~r5, Claorly, t~=.1., in order to 

Sob o::t cf this mmpas.~e, mt ms mmportant ~o back basle research in the 

L;raduabe ~choo].s or unlvsrsltiese 

Accordmn£. to zh,.~ <vldence from t},e., office } rc,2rcscnt , ..... u,:u .<._~~'ico_ 

o@ ]'~'~val }{cscarch, ti-:o unlv~rslbios of th," counLr-F c^n absorb more funls 

for basle res4arch in the.Jr graduate schools. Tho~.~ arc ].o'~d~d o_~ the 

undergraduate sldc, but . . . .  t~_! , ~ ~:uore .A_~o s I oapab.~ rDse,.~rc~ men who can 

acco:.uodate more ro~o~rch if they hove tha f~muds. T'..-is s,'~ems to b:. the 

!ogmca] approach to remedj ~'~ ~.i,~ 7,rcsent smtuatlon, 

As an ",llustr-tlon, a t  the ~,rescr, t ti~o, the ¢"~ 

°~' ~- ~ planned annual cxpcn.iitul ~ l.w] of' el,out 20 ml]llon dol- 

lars, in ~ound n~mfbors, About 70 percent of ..... .fl ~ '~ lq '..ith ur~v.., rs_-_ti~s 

~.._c, ruso?.rch ]nsti'tutlons, and the b~]~!oo zc ,liw. d~d b-~J,~,_.n gov, r'.,-~- 

r,,tmt ost~bl~shu~:ts ard ~_n~ushr-,~-~l r.~,, rc~, ...... l.~,or'tor~cs, it is , sti- 

r~at~.d thor about Z500 rr%d~:uto ~ " " . ~ ~,ac, o n t  . . . . .  re omp!o~iod o!~ rcs, ~rch ~nder 

this program and thus roc.~ivo re.~'oarch tr_ ~ .nmr.g, 

It is our philosophy that 'v r,v a, nc7 .:Lie. ms do.';.; dov'.!op- 

raon~ anl applied rcs, "rch shouiff also b~c)_- b~s~c r~s" ~'ch ~_. fJ ].Js of 

~ ' ~  ['mc~'-'~ a d v  n o e s  t , ~ ' - S  " : : i l l  b o  interest to m-hs program, bat',, for the si.~ .... [, 

made _,nd in order to brc:3- thl d .... <!lock on sc~_¢~-~tmflc pursonn,~_,. 

In my r~ccnt v~_smt be d~,l ~ -.~. I notmc:;d on th~ ~.~iI of on ~ 

prcvization can ~u~n_'s.u wh~t .,or d_ought h<s fa~l-c to 2r!vidc." 5~.sic 

roso~rs~ can orovldo forj~l~m~;--}" o_ a ~ost :mj.or.t'.nb v'rz,~'t-I; ,q~ ,.q~od 

re .... ~r~h can easl!v dc%~n~,t,, i,ubo i~ 

It has oftun and truly bc  cn r~u'ud -th,- . t ;  I :h  fund of bo, s3.c rr'so.>.rch 

~:~h~ch vro used durlng th~ war to ~'er_'~.~ sh ,~,,,.,:_,Iopmont !!=2 b ~n ] nr~cly 

' W e  ~ ! t tsoa u.p, d:d no~, durin,, t}-c ,.'~, z'~ r:_plonish thgt steckt)ilc. 

"' ' ' "~ ,or d~.v..-iop'm.__t come, It is ferns ,~n- capit~.l out of wn=c_. the ~d. as "' ~ - -~- 

}-ia]Lly nocos~'ry that %1%IS c~nlte! stoc%: b~. rastorod, 

i/o c~n no lonfcr n~ru!y ~'- • mod~_.y oxmst-,ng equ-pmcnt. It ms v!%t, lly 
Import.~nt to make ' a s ~  of ~v. . ry  recruit ].nb-si(- r so rch ":hich ~-~_II l~:'d 
to no~s development :,heth~r b-j "'~0-7 of ~'c,'po~'~ for atl,gck or cleF.rise or 

to moot ~rg<,nt s i t u '  t<ons t l " ' ~ t  . . . .  a~"_cc. The "'b~l~ ~; to outtblnk -i.~ • -,,, -- w '~ . IU  

other ~el~ov,~ ms as lmport['~il% !r. this g .m~ ~s mn ~,;g.; o~b~r, e ~<1 to out- 

t]uJ)J< him ~c]'nt.~ficr~!ly is one of i.l%C !roper% ~'t r'c'tors. Thus c'.n only 

be don(" by brl'~g]ng tb,. w.ry ~,e~ In so!out, £10 %al ~nt to bo;r uoon ~ -~- 

m~btors, We should, ther~,fcrc~ bo : - . , o  I ¢  %elm, ok in over-: ~ ' = v  sources 

vS.!oh can produce idc~s cud ~.tc.npo~ cr~ oo% "~ o1 ~ h-c.,-,. 'r go~n~ to b~ noc- 
essory, 

9 

h ' ~, ' ~ I~ '  

. . . . . . . . . . . . . . . . . . . . .  



One of zhc ~t~ms on the ~(.o.~. to  ~s thc .~ovzs!on. for funfl<mcntal 

research b ~, the Forccs A'~mcd ::~+b,~ m~i,tary s [~ab!zshm:u~ts ~nd b y  j - . . . . . .  

contract outside. As I have mn,'ic.,ted, by cortract outsmde one c~n m<- 

cre_~,so the sopp! 2" of sc-ontm¢~c nonpo~.~'or, can frond mdcas ",,d~.~ ch may be 
useful, .~nd con sot us c].oso rolat-ons ~.,!tL scz,u~tzst,~. Tb_s :..~orks mn 
%~.:o },'ays : it has mrs effect on the ,m] I~ ̀t, r:; ocg,'.nzz,~tzo~. ~ s th.~nkzrg; 
it has an effect on the so~cnt_~st~s thmnk~m,--beth of ~,h~ch ~r< qu~to 
importurt zn the case of an omecgoncy° It also orovmdes :- quack m..: as, 
_.. _..n,,o tno m!] itar'T l]!Ottlroe ~n ca.~c of ,.<urgency, to br!n~ n~cdod exports " ~- 

~o~,; a f,.w words ~_~bou% prow s.~ on fo~ b.~smc rcso-rch "~',d .-.czo~co ~n 
"[zlmt.'ry Estb].~sh:qonts. it _,s~ of course, one of the ,-ssonts] func- 
tions o'2 m:~ny milztc~y laboratormes ~nd establ.~shmc..~ts to ,]o app!!cd 
ros~orok an@ d,7~lopm,-nt; a~d, as I have mnd~c: to@, scm.= l.~v,~,! of basic 
research ~n those ~s csp~c].".lly dcszrab]e° 

i have spoken of the cond~ tio~s um.dor ~.;hmch ba,~,c rose"rob ~s best 
"r 4_ ~ ~- performed ar_d these should b.~ m~].~..-~a~ncd. ~ m~gn~ b. ;.rof] b ~LI~ to 

morn_rich a few further Fob_mrs. l"or ex:.mp.!<, ~'~,h<t should ba the ro!at~o< 

of t}~o c!v~_ll.q~! sci~-,_t!sts to Clio ;.~!] ~tP, ry offlccrs e.t such or. csb~b - 
lisb~nont ~ 

I hope you wm!! rea!zz,-, :.,4~_en i dmscuss th.~s, !.hat the s]m<." sort 

of problem °rises ~,~hc_..~_ r'~se.rch scment±:ts arc ])i~.'oed iu norm±Imt'ry 
est.~blmsb~monts. Tlxy are put ~.mth ~,~e< of d~ff~rcrtt tr~±ning ':nd msn 

~ ; h o  _<co usually more oxpc.~ ~o~c.'.d mn "~,dm~nmstr)t~v~ .~'.t%.rs, o~gsn~za- 
%ion, ond d~czs~ono The orob]<m is ~uch the s=mc a~ it .~s zn mndusbry. 

So the rclntmo',~ ~s not s~mp].g one of the son ..ntlst to the mzlit~ry of- 

f~cor; it ms tl~_< rc.'.'.o,t~o.~ of the sc,cntzst to ~,yon~; ,~th -,'hem he is 
assoc!ated ms a !~,rgo org"rtzat~on~ Thi~ ~s ~'~ r ~th,~r gcnorol problem. 

Bocrlng ]:, ],~.i._d t1,~o poznts %lmt I mc:~.t±o="~ed about !,h~ l;ropcr :.t- 
mosphere for the sc~ ~nt-st to b~ ~ e~'f~ctiv<, in r,.~se-rch, i th~_~.j: ±% is 

fairly ~,roll ,~st:':~i~sh..,d tha~ so~oni, lst~ should d~rcct sclo~:slsts. I~ 
sclcntlf±c ~:crk, scl~ =~s~ should L,...,_% ord,~rs from ~ s~±ont,,~%, l.;o- 
rico chat thzs does n.ot nccoss~r~_ly :l::u tb't the dmroct]n C SClO~i51st 
should be a clvllzar; a prop,,rlc ~ qualified off~_c.~r shoul,; !)o 'bl~ ~ 

satisfoetorlly to H~_oeot sc:ontists or be dlr~cted by them. ]'o h~.w; 
all soon m~ccossful ox$,~'plcs of t~.,~is d..~rzng %hu w=r. ~ut, In u:~l- 

form or out, sc~cn.tlsts should {lye dlroct~on to sc~,~nb]sts ~n their 
own torr~tory~ namo!y~ on r~so'.roh, 

The logloal co=clus-~on is th"t %h;rc should b,.; a c:.loin of cobb.and 
• n the .~oicntlf,]c orgcniz"tion go~ng upt I b~!mevc, to the top of t1"o 
estab!msh~<ont and 'ndlng mna c!vJ!msn dmrcctor of th, "~ sc~.,~r~t.l.<~_o p.,rt 
of the progro~q. 

I v~as. zntercsted in seoln S th,t '~ one c!' t ~. .... Brltlsh c-+~o~bl~ol~ment.,~o 
as heads of the d~_fforont g.roups on special rcsoo, roh proocct~ there ~;ero 
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always twvo men--a milltary offlcer and a scientlst. I asked ~hat that 
meant. They said, "Well, the military officer Is a technical officer 
~/ho knows exlstlng equipment and ooerotional needs; the sclentist is 
a research man in that ~ield," "Jibe is boss y" I asked. They sald, 
"Tre dontt know. They opsrate as ~ team." That was the tradltion in 
this laboratory and It apparently ~crked well. There was n clvlllan 
sciontlfic director of the estsblT_s~uont and a co~mandlng offlcer; 
they too v orked as a team. 

In gGnoral, my experience 1zob!J Indicate the desirabzlity of a 
scientific ch~in of command ~:hich is associated ~ith the ~llitnry com- 
mand at the various levels. 

No~.~, ~zhere dlff!cu]ty occurs in thls associ~t±on the scz~ntl~-,t may 
be as much to blame as the mmlitary officer. It ~s imoortant zo got 
the rmght tyoe of sclentist mn a Military Establis]°~nt. In general, 
he should be chosen "~'ith a vie~ to h7 s <bll±ty to sot along ~<ith people 
and be effective mn cxplalnmng and justifying h±s ~ork, as -~ell as his 
abilmty in research. 

After all, in most ostabllsluucnts under the present ar:~ngcmcnt ~ 
the sclcntists provide the continuity. 0no of th omb~rrasslng thlngs, 
i thl~, to most scientists in ~.~lit~ry Est~bl~sln~cnts ~s theft the 
mil~t~ry co.~nmnd changes very frequently. The sc~_ontmst, then, in re- 
spect to the scientzfic proLram , is ~n pos!t!on to provide continuits~ 
of program. 

Constant effort should be made to =void ~nsu]ation of the scmentmst 
from the outside. As I said, the sc~_ontmst's c~r~<r is in his sub,~<.ct~ 
and unless he CaR hobnob with oth.'rs ~n the f~eld, g,~t th<~r rocog- 
nmt~on, and compare notes '.vmth them, h~s work , s badly hnnd~coppod and 
he cannat be of m:xim~m sorvzc~, to the establishment. This ms in con- 
flict ~;mth scour±by zostrict~ons~ ~hich is another roason for hqvi~g 
some basic reso~rch in the cst~.blis!um~nt so ~hot free cor%municat~on ca:~ 
tcke place. Those projects ~fnich are under securmty can bc adequately 
segregated, but basic research does provide the opportun~ty for outside 
c o~uuui cat~ o n ,  

I h~vo sa~d wry little about the mmportanco of f~nd nm~rtal research 
to the i'i~litary Establ~sb=~e~t, portly because, i th~nk ~c ~s suff~c~cnt!y 

• obvious from the results of tl~.o last f_=: y,~ors.~ In _÷~a~t~ , th~s sen~s to 
be generally ecccpt~d. 0no on]y has to thirJ ~ _ of th~ v~ry roccn~ de- 
vo!opmants, the most outst~ndi=g of ~:hmch ,~er~ th~ tonic bomb, r~dar, 
proximi~ fuse, v~h~re from _, scientific discov ry ":hmch h~d uo apparent 
utility has come a r.s~it of tb~ first mmport"ncc. Hmstory ~s full of 
the so example s. 

In plnc~n S ~ broad progrq~, sucL as the 0ffioo of N.val Rese~rch 
has done, ~n a ':'ide field of rose rch--m!l th~ ~ysical sober,cos, the 
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modical scioucos, oto.--tho philosophy 3 s th~ s : By ol ~oirg n broad 

program, one, zn tho first pl~co, ov:rlooks no bets, Sooondp It is 

good camouflage; one mav~ conco~] %ho rhinos_ ouc _s r a]ly int~rc~[~od iu. 

Third, zf the program is broad, i,b.~.u st~tlstlc ~lly c.n~ ~ c:r I).~ rcv~on- 

,'.bi B ..... ~-t~r~ that so::l.~t] ...... ~ c~.]l c~,,o:~ out c,f it sofa, ',.,here, althou,J~. !t 

is a c.~r~ot r,~tic of b~sio r so roh tn t o ~ cc~ ~¢ ~-o@not, %=e re-. 

suit of ~r! ~_n'J~wdu"~l Fro3~ct. 74 _~s only ~'~ ' 

method 'oh~ rosult~ can b.~ cortsm'~, . 

i-~ clos~ns, I should llko %o s."y th % tLc crcnur ~bomo_nt :.~,~d suf- 

port of bnslc r.s..~'~rc~l ~.s o very difficult thln:~. %o acoc:mp]-s,.." I% 

ro_tu_r.~s v ~. dlst!~oL a~ld vlgor:~u~ effort ":~ al u "tl~.c~, "'u'] ~ b ic Rot 

h.~,rd to s._e why. Its ros.Nts ~ro un?rodict'~b]o. T..ore J s u_~cort'~:~ty 

".,koro %h,, r,ss'~!ts ".~_]I occur o_ ~d o¢ :,2~h u%~_l~.ty t}by ~--~5 be, ~.~.ro 

~_ .... dmnbo ~nngibl~ return, Svc~. ~f n r sulb ef sro,t fu'_d', .,.h_tal 

SI[._I:IOqIIC@ ~S fou!=d, V!}iO ][llO!'U ih: mo~,oy ~'~]" ,"', ~:- ~ ,rl~c,~'~o",s 

huvc b ".~. :.,,.or].ed out. Tl~oso ~r' J,~l_.s~ ~.t ,,ql':~ i% ¢,.;r.F h~trd, bu~.,-t -,.,. 
c~ ~" (If "~'" 0{.]% r ]I'. ~ ~ m :q'V( ,,±so, so 3urt3f'y q bas3o rose. r~.~. pro,jr.r,, . . . . .  , Is ..... 

" " . ' , w-:~ ro ',sh:. ~..e. s~id~ h~_stcry ms full of cx~ma],;, ,:~ v v r v  reo n~ o::~ , 

btlSl'O, _ . i ~ . d ~  . . . . . . . . . . .  lO.¢;~.s h.r.zo b ~ . :  , . . . . .  .~ d o  

n z ' J  off~ % h 3 - . :  pq~T b[ ok ]lll"so]d ,.,tlol'bli,ic$ i r' SRst~fl'3'~t~,tn O- ~ : ; h , '  ;},olo 
n , 
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in o~p scnss, thorcfqro, Lasic r,'sc:roh ~s "' v'-v..,, ineff~e,~:t__ ~ro- 

COS,@, I.~! anozltor S o ~ S O ,  zn %i-e !o tg r,m, ; .5 fi.~ <.-,-%r~ '<.l,j ~f~±c~o_.t, 
.u, " y , ,  U " ~.4-, ~{" But ~t a n y  ;,~_v,n t~,e, ~norc .~s 'b d~"± o:" . . . . . . . .  ~).o~t "~h~ch is 

,ioooss&r]f if. o~pLorLP~ '] :~9~.f uur±~or/, ~]l'fl [,'0"~ dO~.l |''- d k!l~% '.i t ~-(~l "fro 

goin~ to f~nd. Also, ~conenics ~ib a fu~dam~mt ~ r o s . , ' r c h  pro~jrom cqr!y 

for jus~ th<~. r ~sm:s.. It ms ],m:d t(" ~ttoo'u a m,m,<..~ v.~Iv:~ t.~ th~ngs 

which aro so • .t~,n,s~b]o 

' Furtl:ormoro, %ha rosaits c -~. b.~,s2c roso~rch .l'.~.~.~. Fress:-,ro on m,,-._ 

dustr~,~ the s o r v ± o e s ,  a n d  apyo : ' _  ~ ~.'r:o :~s ~:~tvr','st~ d ~:z d~v , l o [ : , ~ . : ' : h  t~ 

, , a k e  a c h a n g , . .  I t  z s  o n l y  hum.~n  ~.o r c s ~ . s . ~  t h , t  p r . - = s v r o .  T h e  : , r , . -  

duetl_on ~T~pa,~ r a ,he .is ~/r!..!!% , ~ <2' .~ 

• r , "  1 • ,~ ~ 
~'.'~-l.lg ~..a-~; ~nd r,-l',.!~ol~, r '~'Itrl,;,J.~ - ~ : o  "ar()'luo~3Zor. ~']i.~ ,]'i ~;~,13 r:;s, _,re._ 

c a d  . . . .  . . . . . . . .  , i . ~ ..... . t  s . n s ~ ,  ,,n~..~,,rn- '.5 a~ . t - : ;  e : , z s t ~ c ,  R c s -  a r~ ' , n  o o : . : t i - t u a l ! y  

.IO 'dl,ss DfOdtOtlO:1%0 ~"~'..,~=~ a ~.~."r,.O'~ .. • OPOO tht" lY~..r~J ;..' "'.f ,~ ~ b~s'oro-_ 

.ruction sch:dule <s started, a ~ro,u of£'rt ±s rvqu±r,.~d t" ~-:':]~ bho 

e hie.lifo, 

"i.: CnN_olusloD, i t } : ~ . l c  .<% i'~ c z r y  .~:,~.; ,o~-tant be -,esgh t ' ~ ' o s o  m a t t e r s ,  

az~.d, 1 R  p a r b x o , , l c r , _  %0 Ct<' tkO ,~ort o f  . . ; ~ ' ~ " ~ l ] - ' - . ~ -  o%~Sld,,r!r:%~ a'Id d . . . .  - 

ouss~.ug ~h't ~s bczn b .Jc.,<' b ~ ',..'~e !r.du-tr!a! Co]!<~b. ]u,ro. It i~ in 

~ ~sti ~ ~ :)!_ b .  ~(,-~r~ "~d to daal ,~ut~.a~s l m h c  th.~'s thzn c~< '~" ' _.L. 1 , 3 0  '~S O-.!.~ 

. . . . .  ~, e u b l ~ - : " ~ d ,  %o ' . e : ~ g h  t h ~  1. . ,  2 , . t a , _ - c ~ .  cf a l l  
the ~" ',; " .., , . , . . , . ; Isor~ th <nt...r a . . q b o  the pr~)bl.),',, q, "t to roach appr ,pr~a t'. : d 

f,,r-~:ard-looking decismons for a~tions, 

- t ' : t~ l l /<  ~.rOU, 
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m.entcl ror, o;rch tc~ b. ,'~c :uch ±r~,,~or%, "::c .~s to j~stify '~ camp] %0 leo- 

tufa on zt, i had "i'.'. id-a that ,'c ru]d :_ t ~s .u~.ch cu~ of Lt OS I 

f:cl ~..'O have from Dr. , , .~, ...... • 

i{o h~s brought up ~',mo qu]st:o'z.s !n 'U ,u~_r~d, b,~t r',%h.r tha~ talw- 

advant~jo of the opport~.ztv to ask bh- fz~st ~,,:'c, i ..]I] :sk for qucs- 

bions zrom th; (.ad± ...... . 

,IO:.~.C][" You h~vo ,t~,t-d; as '.'i',vc otn zs, th"~ 1: szc ran,:, rob 

requmras c'mp]obo s'rcod,..m c]: the ~ort of th,~ research .Tk,.r• Yet 

s~'~rch or~7"'r~z ,tz,~n ',~hcr or.c cc~cntist tails an thor sc± ntms's -~,+,.c.t to 
do. Is that co,~sistcnt ~t]~ c,,,plo~o fr ~ act].c-:. ~ Or ,did f .~i ~- 

understand your rum'urk? Is it o~L] ~ ±_~ t,.,~ "lov.~l,,p ,~i_~ s ~s'.- 01"~ % },ou 

n e e d  t } , ' , t  ch:i~r, c f  c o ~ w , u d  o" .d  _mr  ~n  t h , -  bc. s z o  r o s s  r,-} ' ,  s t u L . c ?  

.... - . . - _ ~ , ,  : I am vu r . , -  glcd 7~'ou r , , l s ~ . u  ~.,. t ?~ ~" I ~,~-~,q 
taikL,~g qb~'ut ", chein .)i co~n'.,:d~ i ;vas sp~..]:~n S ~l=:,o.i~ fi; ,~ .v(,r" ~- .%s- 

~'~. b_~s.~,.,._~l" ~,- , ~ (.,r l ' ~ b c r o t , ~ . r ?  w h c r u  ". L r - u t  <-,~ "'.~']. o f  'she ~.:: r k  i s  d , ' , ~ c l ~ , o r : ( ; n t  
' "~ t  l~lllO d ~:.d appli',d res.'aroh• Th<ro ].b'Is ncc,a~or, ~,,~ ~ ta n~v~ th~ pr,~_,r~n ~ ._ 

o u t  as  a n  , , , b . _ _ l z ~ . l  ~ . r oup  ~ , o b ~ v t t y .  Th<  Prc~d¢, 'u  z n  c ] r i . " i ce  o "  ~ . . . .  "" i S  

.'ios-~rqblo o,~ t]~. b"s~c resuarol, ~,do• 

_..~,m~, 'ch~ b" c " u  b c  h ' . z l d l c d  t c , , ' , e t h . r . v . : r o l 7  1"-~,. o r / c _ .  , r y  cr ' ru ' . .~,  s a n s o  
,-n tbo p~rt ,.f ~ ~roup le~der, for of.~:m]c. If' one '.~:- zb_ ~ ~r:-up g,;ts 

. . . .  ~:;1, 'n,~." ~:,l .... rk, be " m y  talk ~ t a br±sht zdo. ~, ~ ~., court,, his . . . . .  

over ,:irk th,.; gr,,,up l~r,d~:% f'.,z z'ust~.-ico; o,ud tl.r jreup leader "~',: ,~,.~V, 

, m ~  l o o ~ s  U , . - zu . "  ] i .  v : c v  c ~ l l  < co_~fc ru -uc ,  r mt  ~z ~ : a c e s s - r y ,  a:v~ 

In -that sonso'h,, bo,l froeclcr~. Ib :my not tnku ~.!I ]'.is ti,<~, bvt only 

a part; i th~}: that is q'a~to c~np~tzblo ~7.th th; ~ ~ C~IUl!l 0 4` CO'q£.'qg!i;~ i,de~• 

,~.,=~T:"STI,̂ ,'[:~ .,.T haw, t~,: '' cussb" o_'~s~ i tl~o b' th '.'ppiy-b" o~g"m~za- 

hi.on fe z̀  b',s~c r~.,s~urc! i. Th,~ f2rct is, ~," ulJ y,.u .... up~,,z..; rr c,mtrast 

b:.o Brztish s/stare "'-~-~ _ ~v ~ ~: cx- 

O-_LDO rfl ",n z.~,iu,str,/ that supp(rt< roal b~..~c ros ,rc.u. 

~:r ~:~-~..~-.: ~ , ~  ~r "ci-a last ono -irst booauso i '-~-" 
I car, ~o it brm:~fly, 

Go=oral £1cctr~o hzs ~ _~osorrch 'J~DzFtl',,Tlt "4i30~i aUl)~AIltS tc cov- 

,ra] hundred sczontzsts. T h , ; ~ - h a y s  :, : , ~ ' o r - r ~ t c  bu~!di~j, ~ scp:rato 

budget, and are run , . e p . ~ r : ' t c ] y .  

m ] i -~ ilg' V~D L o s t c r n  Elcctrxo ~'~d A , ' . o r z c t : n  -,  _cpn,'n< and Tclogr:~ph ~ - the Boll 

TclcD]vnc Labor~tory, ~..~_c_~'- } "p.r_'+~s~ s~"~z].t'zlv., it has :, c n,plcbo st~-ff, 

a sop=r" to budbot ~ .h,d .,epo.rv. to ros.aaz oh ,,~rg- ........ ~ ...... ~t_,qn. 
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T h o s e  ar , : ;  t w o  . ~ , x ~ . q p ! o s ,  

-~s to %b @ira% questlr:n, %;-e ~rrblsh lab, r:brrlos ~ro qua.to 

sinilar tc ~ur o-,,~:. Tns :~rlt~_s:_ !~b r,,t, ri'-~, r~. s~<,l i.or, L,tb t'~. Ir 

meth.:d :-f .'-por'tl~,r. is szq~_]ar. -no (,ro.,_,~zzTti,<:%! ]I.L~.: ",ru .m,~ch 

alike. There ars hoad~-" of divisic~sj ~±th br=nch,~s ~:ul s.cot<o_:s vndor 

%1 o~.j o~c1"~ c.*. a d.,fforo_%t sp<.cisib-v. 

If your qucs%i P_ appll.~s t~ }'~.~ running ,,f ~n esbqbllsh:'.~...r51 i 

_ o~.,~r~ is .'~ a sr~ ~'', p- :',c~± ,..~ d] f= cr,,r.cm L. ~:~. t. :Urlt] sh in- 

, : ~" d i r e c t . r ;  a , ' . d  ,~":o q u o s t J ,  :" the?/ v:r~ablv h-~.v, c!v.]~f~:l sc~,3_~s~Io 

h~v<~ boon d~_sc:}ssi'_~ rso.t'_~t]-/ "Ls ,Jhoch~r _,t J s :.,iv!s 'b].~' lu cor+m]u 

cases ~o h:~v~ the -hole cst-ol.s_.!u_~t tLuder u C]VII].RA SO].O.:8~ ['iC JJroc- 

~<r i,r <u~o ~ &.~i officer "is at D!-o~% ' in ~ s  o u r  ~ ...... o.~ tabl i s:,,'~on% s, 

~ mat , icy i s J,o 

~,"~"s'~.._~.._ au%hrib,, in the !cb.~rtvber'/. }!~ ],s res;),at,.,L!o f~r t}:~" p,,siti',n 

of %!..c ]ab:,rator" z~: S:.e m!llt-'ry system° }[,~ is ",!s". r,.sp,';]slb] -~ :.'~r 

the a:{m.lnl,~-tr, t J,,",_ ~,f bho cstabi~s~L'~c:~t; that is n ore ~,9 hc!p to the 

SGie.qu±flo v~-r][~ because %no ~(.,.z ~_stra~ ~ff, rc:}rczc,t~:~] by die 

off leer c ,plrand, c' u ron,.ve a sr."-~t Oca] of adm~',J sir ,give d,%qxl from 

T~:~ ~ . . . . . .  "~b ~ ~ ts [;r,;mcl.~ z.'~por%~.._% to Oz±~O~rS !'] z~r l,q% ........ 1SYl ~" i 0£,) CZZ 

" ,"  ' ' b},_c!r ]~ v 3  ~ ~', th3 sol",:~lsts--I ar oo_,!~_:~c.~-t of 'd%.3 s--b-oq,_~s ,A~ o.n~ ra- 

ti..nal p-~ut o£ vzcw. in ~ppliod rosec, rch an". ,i,:.vc!.;p~~n%, this i,~ .~ 

vcr./ o - s e n f i z a ]  t h z . . ~ g  f . ' r  bh. scl.n~%ists "s.~ ap'pr.;c] ~bo. !Is(,~ t h e  bcch- 

.:ic ~,! -~" ,,f:lcers c,:~ brl ,g t'" b,'qr t/~olr ~..,:~ ...... ~ .~_ oypcJlonc.s. It is 

really e cccp~rqtzv, un,.Icrt~ki:~_[], 

There is =no ~or_e~al. fc ~ 8~tro ~f thu ~Br~i;~s]; s;/,~tc:: ,vhic]-~ I .... ted. 

-r~- z.~ '/iffzcuit %~, "~', g,.'_,,~ral_~.les~ ~,ut 7 ae i;h.tP}- ~'" 

~.,,,,rk ah~,~d rather "pro c .~o('u] I0 : . _  cha:, ~,{~ (k.° ~,% ~v.,,... 9t,- s~'..,.t~ +,<,;~, tkov 

'bays t because t]' ~r pr.sztz~,n is ~!uch t'ush~'r ~ "' _ ~,i:~.l; O : ' r S ,  T}-O'7 1" VO 

s:~al!ur fuz%is, s,-~iL.or ,c.%~,n,,,.rcr~ t,.,,mr f:,c!]ItlOS nays 1.y:d to be re- 

' s t , - r c d ,  a..- . l  t h - u ]  .~ , r , z ' - . l ~ ' c t ] (  " .  f eqc~hpr , . , . ,  '5 '-S . . . . . .  I c . ~ - - - z ~ e : , , _ .  h a v e  t r :  C O t  

..... ss° -'~s q rosu±u# %]%0/ r~th.~r c~r(f~lly ,c,-:~,lo~ tb,:~r 

" = ~ ~ .... cr'~2n3 b b c e  s ,  F ro~ j r~ ,~us  a . ,  5 c  r z  ]'~t up ~ t b .  b ' : o  ~:7- p ! '  k l ! n . ~  th , . .m,  ' -  ~,.~.., 

$:r:o i s  t ! , .L C I V / I .  _: . . 'v-  s . r ; r  i ' o s c . . r c  ~ . m ~  o ;  ~n~ : ' t h o r  ~ s  t ~ e  - ) t i c - ' t o  

. . . .  I . ,  : ' o h  '~ , . . . .  ~'" "~ t h . .  _ r i -  i ' : ' - . ! O [ ;  ~ , ' . S @ "  <," U ~ l t t , ~ . - - O ' ~ O  O . ' V l l #  C,Y,_C . ~. : - '  ~ . , r J o  i : 1 - : ~  ,,Url 

t i s s  _ r . ,  c ] r u f ' l l  ]-,7~ ,~..~ c , d o , ]  . . . . . .  .~-N o l l , ) ~ , m .  ~ _° 8 6  %]1'] '~ , '> ' ,s  "~. t : ' i~.~" " o T ~ ] c r c ~ l _ e  

a ~,7~o7_0t s _  , th3¢~ d . so ai t~.r oqr_sl,.iorob~,~ ~h-~£..,., ~']... cc~'Lferl'l!1%~_ ~.LOy 

],:v< . . . .  ~ ....  t o  n : ' , y  v , ' r y  s~r]c% a b b o : ' b m ' _ . n  S(, . ' o r < c r z t i -  s .  T b ' j r  ~ u s  u c e u  

l a S S  ' ' ~  9, t C ' z , / t ' P . O  I "C:LgN l."~ r ,L l r  ~." "! O " ; 3 C : ! , r }  " P'•'~" "11~ t ] r  , l lO  t .  O . J ' o  ".tp 

, ] . t } . .  a brzsht ] " o a  ",'.":d s b ' "  t ' ; o r l : i , = ,  ,n  1% -:ithout checki'w, ":] tJ:  every 

o x . ,  o ] ' ; c  z.';' t h e  c , u _ , . y  b c f , , r ~  ~:~ ,. .~ t " h . y  ] % ' v 2  OZl a,£[V: '~C'8-' .~O i l l  

~n~. u t h o } T  C'Z!i ~" % h l . ' .  "7.~.r ,.  ,~S~ !y U~' .~ ' t  W, '  O r ' - ,  

D,t.~s t::r~ b a r~sw, . , r  y o u r  q ' J c s b l o n ?  

l &  

~ - -  ~ . . . . . . . .  



i 

h 

QUEST!C'!<: l ' b t  oxact].y. - th~"k b~th (C y,--ur o;~sw~rs eo:2!ic;d 

tc annliod roscqrch rather tb."- 4<, b~szc rc,so"rch. 

. . . . . . . . . . . .  ~ S ,~",u "~' t h e  b r ~ s t  b o -  

smo r:soarc.~ ';ork lr, %h~ o,~untry ".'r~s b..p_ !,z.~_c by ~ ,." o,t G9 a:d , '% t=.o 

B e l l _  t c~e~ ,h . ,  ~ . - , ~  ~ L a b : , r u t ( , r z . . s  : . q  %-'.~ r . o s o ~ ,  r o t  , i e  p ~,r.~. ~,-~ ~ . . ~ ~  ~ " ~F_ - ] ' t  s -  

c o v c r - , , r  c f  o l o o t r ' r _  , 2 o f r n c t z , u ' ~  i s  n~.. ; . u t < . ; t :  " . (b l . t . ,  c u s o ;  . _ , ~  

b I Dr. Day:also.,. of b_.. Bol I ±c~eohc'~_c L .bs, .... h~s ,It, b. rat~.ry, tn,'t 

was purely fundt~,,~atai resenro.. "vl vet{ b-~slo phn/sics° Tb.3~ J,., a 

,~ .... ~,.z' c:l,'un% of b' s~_o rose rch tlLoro 3 sL~d tho~_r .~'.'.n ~,rc on d~.v rccc~.roh 

pro ~.;-o,. ~s. el. t}i~ sol .',YJt LJ'IO S" C2.oti,, S~ otc. 

' • ' • - ~ r,-ih re-2 )oct i~s t o  t h ~  Brzt:sl,, t'; '~iI s ~v~ in L,.glahu z:i .,cec('rzl, , 

t o  ~ h o  b a s ~ o  r o s e , "  r c k  =~.n % h - ! r  o c t - , . b l i s h , r ~ t s ,  t h e  : y v ~ , r k , . . n t  -,.s s~ '  2 -  

n~ ,Su ~NC S11pr)O."t ] :3 q-'% SCJ."r~C ,~ qY'.rl ~% S u p o r t i n g  " o ~ _ . < v . r s i t , _ u s - - a n d  . . . . .  , o f  e '  

%& r : m l l i o n  d _ ~ l l a r : : ,  wl , . ]  c h  i s  .n ! ,r,<;.~ a n m z ~ . t  f . . r  E ~ g ! a L % d .  'h [>Lh c , i  15.'%~t 

is 0 0!" b :~t SO!~:[CO~ S',q,l .~I~]Sh ('f ih "{ I.P ~I~/OI./CSII~lC,~ bp.s]c r~sonroi/; 
V bocaus~ --'~ _ -,nglan,~ th. ~, (,oi.q~ .... is v, r I ~-tr ~"3. nn-#1:~ u ~,~._ ~.;rs_', tz"s th t 

• ..O . . . .  S,.l~,od ~' r]:, ±ha/ l.c,, t'-, , on slc 

- ..,.%C,L%~. u l'~ C ..rk, ~:~at represents :' vcr[/ !'.rgc ".,. , ~ b't,~m s~L,di,.s, 

: ' ~  t h e  ~ ~- , . , ,  . . . .  u i ]  • u_gr., ost'bl ~ s.~ ~o ~.ts_.. c~ u, ]  r t i .  u o var/. S n, ~. ,~- .  it.- For 

instoRco, .To.ch . f t~.~.:~r rtd.r ,.~.d c!cotcm :c ,':, r]: ~,'; very hus[c. A,q 

tnoy a r c  d-~:n i rack c fun lzr:,p_-~tc! jobs fr.r s, nc .-.e th'J unzvor, =' ,5-~cs  

' -hs.v~ t~[, mot:. c),,n(.r Disc s, ~_-h l/; VCry.imoc]i lcro just b,,couso t,~,.c , i,a ~' 

anp!iod rest:,rch. 

-'.-9{)OS % ,_? t  C' ,m C 1 , ; s o r  bO C, - 'S " . ' 7 - r3  r_ s t  c q ! ] ( . S ~ 5 3 . 0 ! l  9 

" - ' ih~gT I ~,-,r,. r , .  

~ " "  . . . . .  ~ ' :  ' ~  " ' a t  ,,:,.~] " r ~  t , "  s u  E a s ~  a R  o r e - .  c.i,~_'~% • J c L o . :  L',.,.', : ~u_ $ r r . a K ~  .: ",zr U C" 

-~.a~" ,,,~' - ~ " ~ , -  1 ~ ' , i , ~  . . . . .  ~'-~ " . . . . . . . . .  ~-~-c ,~o . . . . .  v .  LZO !" "~l O 0-, ', ~" m?-z %h c V . . . ' . b  c ' f  ql - , _ a t , z t , ~ a l  e l g D r -  

c ' . . - n o Y *  

.~.~. ~ '  : ~:~_.~ o " : : ~ l ' t r ~  r h.C,?, " "  ' . . . . . .  • . ~ . m y s  d r h i : "  b :!:.~.-. "' ,r_,.~.:s] ,; ~ n  

ov~ry ..'Ire It .LS _qar(~ 45o l'.~ .~\o. h'.t ,.:e v.%,£±.t cLO l f̀  t]R.r,.' ms n'.,~tht, r 

~ . r ~ r  e 

I tll]pk "C,%= ~ ' 0  ~,O~L %rCl.5 r ~.. , n  e.O, V a , , b  ~:.O s -tlk'ti%0 t ;OV ' , . . ] R D  ~ ' t l 3  sot 

u p  i n  t " ~  . . . . . . . . . . . . .  ' " ' ~ s w a r .  I ~.-, + ; - , . ~ -  s ' , a - b  t,,~O D'- ~. L Z U C r y  S ~ r v - z o o s  - ~ } r . : ~ q ( ; ! - ¢ ~ ' s  o u g h t  

t c  OOUl;.L=,U~, .p!a~.,:; W.'.,'I o . , ' J Z C O S  f '~mCI:  - .  ulJ ',,r.,v:'.'; cc : ' J t - ,  ~,,~ %,* , - ._ ,  _ . , , i  c . , ~ t a c t  

z:< r o s u . , r o h ,  ,,.tc]~ a n  c ]  1 " ,h ,  s e r v i c e s  h o v e  d , : , : , ' ,  l,_.~ t i c ,  N a v y  t h , ' r c  m s  

t ~no - ~"~ " ..~ ._ U._±:C¢' of Nr',vq] i,,Dsc'Jrch~ ., '0~m.:e zs C.'r, ora! Aur::,-,~Is off:co in 

o%li~w.. ~ h a s  ' ' ~ , . ~ < I ~  ° " ~ -  "~ t, . .  the A r r s r ,  I " " h; .... ~"~ .,t~ ....... $rrU c,r t ~" s p_,".'_;rc/t. ~o 

2~lr Eel-co -Y_:$ a Oizoctor c'f Roso'rch. ,Thr:=~ £f_-._co~ ~t seorqs t."; qo# 
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should engage actlvel>~ in the &~.onsor,~,~.<: ~. of research and g~,nera! su- 

:2ervlszon of that ty!)e of proLra.~ and shcu!d mal-e ;)lane for calling 

sole_,ltlStS l~! c~Iso of a£1 e21e~ ,,~el'C~ro 

' , ~ ~" bO Q1e of u h e  qu:ckest wqVs of ,'oln~ l,.ns is have exlsting con- 

tracts ,-vzth t h e  oubs2de zns%itutlons v,h- .  c h  a ]  low pa',~ent to be . u a d o  

, ~. ~.~ ., , ,  -,- r ] ] ' . a t  c o n s z d o r a b ] . e  t h o u  ~.' !01 ~ 45Zovel or .,~o_{~ at r~ ~..~i~e r; nos±oeo 

~o %o be devoted, ! th]rl:, to b~:e structure .m, lor which b, his z,~ dose. 

Another obvzous ans;.;or i:~ t o  h o v e  ~ ~ ' _ _,ac~Izles f~or tDkLng a nv~d~'cr of 

scmentist= into the Reserve so u..,% they could b,,; put ±nto un2form_ in 

co se of at. e;qor~.e}zo~/, 

T h e s e  a r e  j u s t  a Ye~: re ,  p...'Jom t ; h o u g h t s .  

~LrT~ , I .  RC,:J~Er" T h a t  b r z n z s  u p  o n e  t h o u , , h t - - a n d  t h z s  moy  ]nave 
b e e n  2 n  y o . l r  : .2~nd, t o o ,  C o l o ~ : e l ;  i t  h o e  b " ' . n  ~!,-r,izo_~zud b e f o r e  b y  e t h e r s  
- - a s  t o  t h e  d e s . , r a b z l ~ % y  o f  i-~:.v±;~g , S c i e n c e  C o r p s  ~n  a n y  o n e  o r  a l !  
of the Id2].ztary Serrates. Then U:ero are bu''r~'~. ChO~ZCLtS: Tfhother 

there ~' be ,.~:ould a roster of so!,mr3 C2o p.'rsouL.~l, ~.hether there should 

be special dr~ft pro,z~su.ons, ~nd ho<r an/ znduct~on or calling iT: of 

reserves taught be undertaken, -,mz r.'.mght have Leon mn yo.ar sand, tc.o~ 

Colonel, 

,~na~ do you thor2 about b]-o Sc~ono~' Corp,~, star? 

DR. ~c:2%g;_t~'~l}l:r" Yell moan a So±once Cores, to be c.?.!led zn for a:q 

emergency? 

CAPTAI}." RO"I,EY: Yes. I moan puttmng, sos, ntz.,ts ~n un-:Por. ~~ zn 

order to have butter oontro!, if you u~nt to so'/ %',<b, or -~'~at~vcr 

peopl(:, arc put mn un2form for in u~-~rt]mr -~, <~nl k,,<:p~p, them in th,- same 

]ebs~ rs zn many ooscs tl~cy ore, 

DR, ~v~,~:t,~.~.~.,~... i think that is a w r~ d,'s]r l~]. <; %]:in~,. 

CAPTA!![ []O~7,EY: Do :,:ou fool t~,~cre ~s cnouLh ,~.se for st, bhouzh9 

, ~ z ~  <.'u,_,: Yes, 

CAPTAIII RO~..LEY: ~ftcr all~ they h~',vo a ]Icd~ca! (Science) Corps 
in both Serv~_c;s no~v, 

]D",, T~'TER~,YdT: I ]~ovt they arc dcln!~ sos:" < ork .~.oAg'~ th~s line, 
If th, ~ " s can ' . , ~. oervmeo and do ucvolof ofz'2c,~rs who ~qv,, the tvoc of 

. "'~ ~ t zs t'C::cn c,,c ot [-o a cer- soient~,flc %razn~_ng ,n~.oh civilians !~-,v{,, . . _ 

ta~.n ox£ont ~n that ~,a~,r, l[~y'x1:dividua] s ~n th.P. S~,rwc, s ccrtr~zn],," c o n  
provide a v<ry strong nucleus, in addi%zon to th~t~ ~u t~m. of ~.n 
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emergency the Scrvlcos wo~11d oort'~mnly rcqumro i~ny sp<-ctalzs-ts--sczon~ 
tmfic spmczalmsms--mr w~_.~o.m, ~n.~ a corFs such us you h~vo me :tLonod 

~.,ould dc th,t. Prob blr for c~rt~In ors. r jobs zt ',o,~!d b<. dbslr~blo 
to h,~vc them zn o czvzlm*~r capac~_%5~. 

I thznk th_,t t~:m ccs~zn'~tzor ~*ou!d "b ,~ .u .xc.'llen~ t~-znm. Cor- 
tamn] ,, time F are ~e.,ded in unzfcrm. CorL?,inly the nuc]..us, ~l :shank, 

should b ira,nod mn the !b;~:u!o.r ---r..~y, ~<'~,~" ~ ' ÷  .... 
n u c l e u s  to s e t  t h e  th,~_..o u~,~ na.d 7~<o., ,.i"ast ho,v to  dea7. " ' -z th t L o  , , r o b -  
Ice. Th~ t c~n b, bui]t on, i b~:i~<:, by i,ho ~d,b.t-tou of' a Sc~_cnt~. fee 

Co,ps ,h~oh ~'ouGd co~o ,~to unz~orm. Th<n, ~'~_ edcb.tzon, i b},~!Cc there 

".4ould bc ~.]v:tnttL';, ~ z_~ rota~ni.'~ 8 a c_~v~lJ'n~ sc'~ ,nln_7'~c org',niz.~<t!o:] 
%/~11011 CO'~l].d l)G<tn, LdluOrVlSC and ~:c:rk dlfooblo r O. ~] ~p})]lt, d rcot..roh end 

@ow.!op,ncnt as o.,~orts. 

']i~S?[O~: You have s bated tha b b.fore the ," . .r  ]'Juropo oceup:_od 

o +r .......... i nt oosmtmon z~ ~ the soiont,f~o ~.<crld. In v3o-.; of the lart_o 
D.tl"tb.ors of .Olof~';IStS bllnh h,lvo b.'oll z.~tovod froln '.~'-:o] r .l'~'%~v cc~l :- 

trios, ~. ould you our,. to oorm~o.~lt o~ the ih~tu~ , f:OSlt!O~l C( > L.]Ul'¢]~O iIl 
tho zozontif~c f"_c]d? 

DT{. ' ,- ' f" ' ]£l/~] ' :  That is a largo order. I,~_ t l_.. oow~Ir .L, .s  ~}-'t ,..'ore 

overran, tli,~ro ].- j]o~qg %o b~ : tr.a% dual cf %roui~l~ Sort- ~C b'ok. 
There <re th~so pre.ct~czl Jill cu!tios: lack o:' :>-,nor, ]'~c]¢ of text- 
books, ~ad.,qu~%c s~.l'~,rzos, ~o~.: of hous~r_[. Cmud~ t:,.ous ~ro anybh~:~.g. 
by t good for roso_~,r<;n of ~,qy v_r~o by to b ' don, , or , ] t.r@,~' scc, lo <~b 

loasto Of couesc., L].cro .,re ~]~;,ys mndmvz,]u_~L_ ,,he c,n do th<.~r wo,k 
under on~r czrc,~mDb nc~s ~f % oy  : , r e  oarr~r.~n,% '~ br_'.<h'~ "~ough torch. !" 

am :~ot rofcrr.~_ng to 5hos,.. zsO!:cLOd in~t noes but to th goner ~] oubpute 
On the cont~n~mt it s( cos "xs if =t --~!! bc some t=,~o, '~ostly b.c.~uso 
of practzc~l dzf_,~cu.]. 0_~,'-4 ,o boforc t_~.ovo cr,n co ..... ~o~-.- ,~,.. 

There <'re, of co<~rse i s%il! good sc\ont]sts ]n,'sey, l-r'noo, Itzly, 
Switzorlurd (S~dlt".ezla'.._d ms !..ss affocte@), S,.ed -~, D, nmork, hol]ru-<i and 

so on, Those men wl] i contir_ao to ~roduc~. Excc'Tt _..'or Sw~tzoric.'d and 
S",mdo'., hewers, r, whet ~_s Coz~.£ %o ~ f.]t =n th':, futur,., iom afrcid, 

is the Io, ck of young soz.n~tists. L"h,~'r... :,~fl b , .  ~ ~o' gc'p t' < rc -'h-oh 
will t~]<c some t~mc to [~t over. Som,~ of thclr ',,70tt~l~ people ~evs not 

}-ad any op~,ortun~t?i ':hatov r to < ~ Sc~ th ,  s c ~ c c b ~ f z c  ~ razzz t~g  .u ic l ' .  ~ s  
ntodo,3 t o  sbo,.~ ~ n t o  t h s  o ]~c . ,  o f  t * ,3  o ! / o r  : rob .  T .... <. eou.' .~tr~os ",.-_,I] 
n~vo t o  do t h e  b o a t  t h . . y  cuu ,  b r ' - n _ ~ r g  D'-,,m r . i J l t  no- . ;  th~.~ z -  c -z, r y  
difficult probl~m. 

• ~,~y guess would be th'.t it w~.il be see,. ti'.~ b,~'for the Euro~o".n 

Contznont ~,,=II bc '~b]c to g t b~l muc'~ zn t]~.m wa[ of r<s, c, rch. 
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T t " l  . % , - -  . ~ - ,  Q t ~ S T I O ~ [ .  I t  ~s  e v i d e n t ,  - ~ r e m  t ~ "  r c ~ d ~ n g  o f  p r e l i m i n a r y  r e -  

ports of the various goverrm~ntcl t~zcr.clcs, =~.-,- k'~ .... I ~- 
deal of zts rososrch or. g contr ctut:l b"sls, it se.-ms ~nhcr~:~t i n  

thor w.',v of dol]:g re.s~'~rch th't %h~,u'c -~,.z]l b.. '~ ronl posszz~!ity of 

interference, (..spccla!ly ~n bas~c research. Ho;'~ do.~s tl:c N, vy to~-~o 

stops to avolfl the, t? 

DR. ~ . . . . . .  :<.,b~I:[. You moqn inborf~rcncc b e P , ¢ o , s n  the ports of its o~"= 

program or v'zth oth<.r ngemclos ~ 

Q~S~IONER: 9ot~.,zoon yourso!ves and the oosp!o who ro contr< ctin 6 
• -u ~ for basic rosc.rc<.. To stP~o It I!~ a dlfferent way, Ic ~1o~l,d so'ua to 

~ that In ~ntorz~s into a contracb for :coszc r,~s-,arc]: you wolld ]"VO 

to h :  ve sent ,gr..~m~nt b, t<oom,yoursolves. ~ : ~  c!e.~eut of ~r.;edom 

would seem be bo som.uvhot .,nt.erfcrod ~,,,~t1". I ~'~.,s ucndor~.~:~; w h a t  ,::tops 

you t.~kc to g~v~ thos. people complete fr'edon and at the so~.( " tz~:c 

got some rosu!tso 

" "~" '~ . . . .  The" DR. v~:~.u,u:. : ansi:or ms ~qlr~$" Sl'nplu° W:stacd 0£ {~01]!~ "bO 

a unlv rsity n~d s~y~q -, "The l~vy ~s z'-t~r.st:~d ±n f~vo or s~_x prob- 

lems and w e  know thgt you e, ro exports i- ~'- L/l±s fib]d, ~,%~zch o~o of 

9hem would like to do?" v,o ~nvo 6 o n e  %o in'. un]vcrsltie.q P~]d sold, 

"-'q~g%~s on your mznd? }:o ]~o~; that you :,re worhihg z=~ tl'~s f~eld. 

~;]Y~'% dO yOU thl~J: lS th~ most ~,~port_.~:t th~ng to do ~n bh~ i'J..ld ~'' 

Inoy are exports. You go b'~ '.~ho man ~;ho stem i."noi," ~s on ',ol~.iot.¢- 

lodged 13odor ~-~ ];ms fzeld "~_~d osk him ~:ho, t ks thl~/<s ms the mesh im- 

portant thing to do ~n his era f-o~d. ~nt ms h, excited gbou% dolng? 

Then, offer d~soussmon of thnt l<i ~i -;~th o n~:bor of t!J Iredors~ they 

m-y bo encouraged %o put their sug6cstions l l q  v . r l " ~ ] ' ~ , g  Ii t~! ' .  FO~' . l  of 
proposal S, so thqt what t:o got ms a fzlt~rmng of %h- fr, c respo~'sos, or, 

r~or, ths fro.~ proposals wh_c:: arc re:do by then d not by ~s. 

b~O . . . . . .  , l b . ,  Out% t::o,~ r r) In g~ncra], th"g ].s tqe .... ~ ...... F~d ~.hat ' in- 

terested • n, ~ , h r t  ; - ! - , " -  arc ~!I s<~t to (1o, '.r:qnt~ t h e y  n " v  ~ r - : d ~ u l o n ' ~  for, 

~-~ .~r,'.rt~, a:  d ~ ! ' a b  ~.~, '  oxrcrt~, t l  Z.,Lk . ; r "  import- ,,n,:ro Lhoy h~v~, ~ raP! , , '-' . 
qnt bottlen$'cks in the rcs~_~rch fz.]u, ~"_d shc~, .':~ kc ~. ~ Icctmo=~ of 

_ ~ 0 0 . 1  ~r , O ~. S t . '  11 ! '~ ,  0 ~ '  those %o Porto t.~c, program: Once -dlo , '~ -' ~ J.s -t course, 

bhey arc the exports n'~d not ~c ~s %o ho~, ~ to go <,bout doin h bl':( job. 

• ~ . " - ' ]if ~ ~s T;o "~u, in touch .... tr_ it, %~ ~ rosogrch ok ~c. scope or amr 

"~ ~ of sea, kind, th..n ~," ste~ ~n ~nd o r  ruI!s uo oZf2lqst q :~ gltA\:< rosul,~ ' 

oonsult l ~ ' l t ] ' l  . . . .  T f  , : . O r  c . . . . .  bC'~ _:h ,~nom. _ ";; c i l  . _ , . . . i . : , , .  t enou p, rsoLl<.l .~t h<.ud- 

qu,urbors, ~,o ~.~.ny~ t-l~c ",ith tnc:~" ~s ms= to ,,'~:~ :~'d off r ~C,%ostzons° 

O~o b.us to bu pr,Jtu} ....... %1~,') ~__ oP, co..,@~ ~u.. :o cn  g].t!d q u c s t l  ho',ev..r~ to do 

fihcto 
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Thmt is the goner~l pi~!osophy, i thouDht .b f!r.;t you ,~nLed 
to know how zt was crrangod so th.'t b}'..oro is uo co.S!ict bob';cen 
vfnat the iIaval Resclrch Lnbor2tory, for ~xqmpl , .'io.Js ",.d wh~t ms 
done in unzvorsmtles. Tile a~,s-.." r to t]mt is th't no s~noie ]al-or,,tory 
czn possibly h~ve -~i! the exports zn +he coui_.try. Tqc phJlosoph.r 
undorlyzng our prosram is that if you .mnb th, J b, st rose',rob do>), you 
must go ,.,here tl'i. best men are. TI~e best men fay b... ar' e~; ~:ir L~oroo 
labormtory, an Army laboratory, I;a~G; laborqtor.,, or _,.n some outside 
inst".tution. You go tc tLe best wen you know. I-' you ]v~vc thc,': ~'~. 
your o-m_ shop, se much -th,.. ~ berber. But they can:t posszbl2 dl ],e 
~._~%C r o ,  

In fact, if on~ .:a,nted to sb~rt a i-hot-tory for a sp.ciflc p u r -  
pose--we will say, to t-ko n live topic, the study of mm'rsou~_c zero- 
d,m4.mics--tb_o preb] e~s zr ~hls f~cld ~'~ould i~ot b ~ s~!w;d ~,y ~cttzr's un 
the f~nost l'.beratcry you coulJ il,lagi!~.o end ozsu,:ziiS ti~m% ~,.nu.~ do one 
trio]-, because you never could .59t the country's best exoerts ~iu~,r,-., 
exeter, d',tr] ~..o a wartzmo emergency, ,You could ~ct ~lqT,.*~ :e~ic, ~nd ~v°u- 
would be lucky if you got bho top ones. The rosL :o~l(! b. soatt~rc£ ~I] 
over cho country, 

if ~/cu v~nt to do ~'~, ill . ~ ~ be.s.~ 30}. ̀ resr:rol b y o u  hsvJ t : ,  6., ',n~ro 
t h o  :~e:, a r e ,  do t h o  b ' ~ s b  y o u  c _ n  to  L:~t th . .  qc '0 , n  y r ' u r  c:..m s h o p ,  a n d  

!or them Co zb:.c,d :.:l~cro flick, cae; but roun~ t h , '  proczaq: cut by [.ozng 
~.,lmro the men are )nd iott~ri~ th.:m ..:'rk zn th,zr h,o,~o znst~ tut.~oqs. 

QUESTION: In the s'mc stra: i, Dr. Lnt~r~.~,n, Does th ~ !'i::~vy, zn its 
contracts, insist o n  n progress rooort ? Do all pap.~rs tnot .~ro ~..~,r]:od 
up %~!c-!g to the l,:,v7 ~ Does ~ho -',~avDr insist c n  scrconmr.% nil pr'pers 
b~fcrc they arc publ~sh,Jd by those sclontzsts ,'or~-~.~g o pro)octs ~?or 
,.nlcn at l,pg, st -~ ,n  n(..rlo o, is furr_.ishod b?/ the J<~vy 9 

D}{. -~r,.,~T~._.,m~,~:~,.~- ~' ~ .... ±no Navy requ~.es, zn its cci_br~,cb..~ ~ r )Deft which 
%,,,0 call a porlndlc st,,tus report at no !oi.~or i'~b rv.'l s thg~n ,~ver}r 
th~ec .heaths. Th t is f~r our o=::"~ bcr-,-fz-% p:. m'uor!!y j,zs~ t'; ]coop 
trot]: of things. It any riot l-cvJ on'ort]i±r, of sci,,ntl['ic l,'~tp~zt,ncc in 
ib, except the m o r o  <~ontio> cO w h n b  h,',s b... . accomp!,_~hod. Th:t gets 
no distrzbu%.-.o~.i ' to amount :.o a.jthing. It is mot of ",! i  "dn:nizcrn- 
t!vu >~,~t,..r to k . . e u  tr~ch - , f  :¢.~'~ b is , ; o l , :  L on. 

Sc!en%iflc or tschnica] r~por% ~ co, r.,,, ,.:ut as opportuni% ~, ~P,,~ O .... S, 

whorl  t ~ - o r c  i s  'l n ~ , b u r a l  s t o o p i _ ~ g  7 , !"c , )  .u" s ,~-.u. tI-zn 5 tc~ r ( . p : : r t .  Tho : i  
t h o r e  zs o final report wl_zch i,-c.k,tdos sczontific :tzpuc'ts, 

in or, r 90 percent of t..o ;fork with u'~zv-)'_'~itics, th. ;:nr]¢ zs v...- 
ci?ss"_ficd; the onJy instruct¢ons ~.:, l.ho contr,~ctor ..~,r.._~-~lat no r.on. 
ticn be ruado c f  ~r~y passible mzlnt.,rof ~')])liontzon, 
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sub,~zttcd :o_ oubl]catioro -~ s~,~ ~m., ::m_uscr~pt .s sc-~t to us fzrst 

to look over, ard ~', do ~,,,~..~-_..~- ,_~c ,izst~zbubzm list. Thzs sczontific 

report hos v,,zde czrcu!atzo;_, anor: ,,c~..,.~,_st,~. I% ms usuall', a pub- 

lished artzcle or vn_!l b,~ "2ub!~ ~" e&~ ':,d %],'~ ,. 
.u%~ " ' 
u,:C scio:_451flo *,orld Is ~-~r .re.oh iq~ul ..~'-coct. I]~ -~Aczei~ z~,os3 

",rcu!d co:~e cut in sc!s~.:.t:, fmc i.'oriod.ic~] s, os tho:: should, i thz~'~<, %o 

dlssozll:~.utc the :~.,-.'ws r;idely a~.'oug n-on vrho c-,n ~u'-ko th., b~.st use ~f ib° 

i am-talki':zg -~:%,_roly "bc:ut u-~.c! ..ss_~fied mat..r~:tl. 

Oo.;s that e, rs~,,~..r all you,- qu,,~l ..... ? 

~1 -~11 f "h ['111[} o ~,,~.~S~I.~, ..... Yes, ~zr; i thi=Jc ~.t does. 

",Ja~STIO!',; : Y~u h ',re mentzo'tod sovuml buJf"..~ '-, .,r/' - e~_ <urc. b, D,..c' - ~.~..;~°" 

] e~l 2 !ltbl,. ~ oo.,'f'Is~d :s %o ~,:]L,b t.~ c-, - r~a]ly mo~'% I dr,.,:~t hove a 

yordstick, V,k~t does a ,~iL]ioz_ d,:]!r'rs b~/ i3' tho ,,;<,r of fu).:]:~.~ nt?.l 

r o s , J  : rch? 

DR. ~,, TERTL.Y: Fu~danetta! roseorch, nf' cmn.~o, ~s q lot c~,c~por 

th~.n doveloomor:t. The cost do~cnds or_ ~,.h.-;ther y,-u ~.~ ~t ~'z >~our mm 

s h o p  o r  ~.~,t so~,.,.,o-~., e l s e  ~,;,- Io i t .  ~ .veu ,~,,~t. ,'~,'~,5,-<e ,,~s ~ .  ~ t o  do, ~ t ,  
' hho Coy;tit, u,; ~% -"- :~ r.o f,:r its dollar. h e  p u b s  ~u  as  ~ n t , ' , r o s t ,  so  , , h ' s  . ~,s , 

• n a b  ~s c u r  ~.,.~a} . . . .  ~o ct~,~n~ ~ t .  i t  " , , c r ks  o u t  - t - ~ b  ,qv, t'-~,., t ~ .  l a r g o  c~-=- 

tr'-';ots, ,,}-~ru, on the avcra, c, ~- th_~:Jc tl-u uuzv:r,;~_~z,~=-, ~ro p'o.tnP_ 2 ~n 

about 50 p,ezcont cf the r:'ono~% r;-o:< alv,;o, ys ha ,~, ta ~ut zn the lob- 

ormtory /:-cm!ztzcs s-,.d p~r;'anont ~-" .... ~ .. ~.~vur,~s of t:::,,t k:,~,d. 

i]ow, as to ~ ;..~.~ ~b wi!] b,lv:~ ~'.~ th~ . v.r ,,-¢, i ,".~uld sa./ t}m% 

fuLzdr,to"~tal ro.~ .~.,rch co~ts ore cbout on,--t:,nth ;,¢ dov l~"~t costs. 

.... • n" -~ zs ~ ' i t  y ' , r d s t i c l %  } "o r  ~ -~- '1~-~  I t h ! r k  ~ u d u s t r ~ . c s  sq ~, !;b t --~ 

O_,-: l:%nortu.~'~t, r o s c : , r c h  . . . . . . . . .  ~.~v~c~,~- s o - l c t h ] n C  o f  %h, v rdu~-  ,~¢'. ! 5 , 0 0 0  d o ! l ' c s  
0or "u'L'" }'z!l get t]',~ lob dcuc--b.~.,;oo_ I0,090 :,-,d 20,000 d;!l'~rs, for- 

~ .of '  . ~ .  , s t ' , b [ z s ~ . _ " :  : ' t .  U';,,i- haos~ d o e : : d z r g  on b~,. c o s t  ov,.rbcad ~.~ " ,  
• "~"" S+~S &D b, '- v o r s l %  c ;  c_'c ~, b,.  c o _ ~ s i d o r ' , b ! v  ] . . . .  

~ \ i t h  o u r  ~,rc,: ,,]~'c-{-o,~--f tbn_-h ',~o h 'avo  m¢:, r  6 0 0 - - ~ b o u t  50 p o r c ~ n t  ,~.~-~ 

a unlvorslty pr,~j~ct ynu m~v h" ¢. ,,]= ,'x~.-r% ~.,'h.' zs a ] zdz ~q: ~,,:!;1. -" .... " u " ~ '± -~ k~O @ 

He m.aj  be  "~: r k z n g  q l , ' n , s  : -  ! t  i "  -1o% a g r  ~~ii~ p r a j , ~ c t .  . d ' !  h,. v.-',::t,s ~s 

-~ grgd~.uto , . ~ t u d , . , t .  q:~d ch":,-,_co tn b u y  " '~ '~ ' - ' ] , , , ,  ~,~_ - . _  ' . r d  t h u :  co:'..str~.~ct the 

oql,ip:lo_:b 1!1 ] I . LS  S]%'.D l T]l'b~ hJtui':l t~]<Os Pl,]j, r bh,; s liqry :f tno assls- 

tccd; ."do cort:.l'.q """-  ~' ~ .'~Ob..:u f o r  OX- ' .~ I ,~OI<  ,, . . . . . . .  ~,,~.,=.. ~ O S .  --~T', L~.I'_.~," ~'"..__ ~:,0'-' 

uuzverszt?,; pay r.l!, does n.~% r,-c. zvc ;; ~., (,f }~z.3 salary th~,t ,:q2,'. a!- 

tho'ogh ~t . . . . .  , ~ cusbema~y f "r uz~iv~'r.~mii,.s t~ oa~..; ~ the /."n zf ;.~'" s-c'ys ~n 
~z,O jr,b d,tr]n~ the s~mmnor° 
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'%UEETICN: ! understood t]'at you hove .~ fijuro f,~r Grcnt ]rita,_n 
o n  b~szc r.oc,,rch ,..~"~ a b , , u t .  ~5- m i ] l J o : -  pounds. It w , - ' u l d  a p p . : r  that 
our a p p r o p r z c b z , , . ~ :  ",m,s t h .  sn,-,-  ..qs %}-'; B r i t i s h  f . . , r  b a - L . 3  ros , : . : .~ rch .  I 
v ,as ".,.,.,'~.dermng ..J.~..;the~ ~.,~,s ~".;ro m z s s i ' "  b t , : ~  b. ,~ , t  r'.r ",,'. d i d n ' t  . . . .  -~,,'~,~ o~.:y 
place '-~.. o11t. e .ddJ  t z o n : , ]  ,~,or 'cy.  

D R ,  ";:'"TF, p , ; 'N-  i l r l .  s c r ~ - y ;  _T ; a y  iP, v c  b : - ~ n  n ! c u n d o r ; ~ t c - o d  i : "  t h e i r  

f . g u r e .  T h e z r  t . q b s ]  f ~ . m ~  f o r  r o s e ' , r e } :  '~:.~d ~ow. l . - p ' . : c , "% J s 6 9 "  l ] -  
. , r l ~  

lie,, pou'zds. T~t ms s, bouz 280 i:ll].zc.n d,,lla:~s. -:'~',t ~s f,,r rcss:roh 
and dovolopnont. 

(~UNSTI0~ER: it Is m~i'. th~ our tot. pcroe~.~, C-r~at -~r!t.~,~nls is 
about t, zonty puroent. 

D~{. ~.,~'~,~:',: V,~s. P,)rhaps th_:s -..~ th~ figure "," ',z hnd zu i,i:,'3. 
The unlv..r.~ztl,.~s ~r~ rtc.'.]vln 5 ::bo~t I] n~lill "'~ p, . , :LltCs--~qb nit /-'4 !l]- 

lio=~ dollars. That zs  c - ] l  baslo. 

%7=,u.,JONq~-, Tb '~ t  zs  t l  '~,. o q u z v , ~ ! ~ ' _ ~  ~.1~...~, ,_ 
S¢ o r 0-!"I, 

D:?". ~ ,,,T" ' . . . . . . . . .  : )b "  i '  r .  T_ S " m d  ." - t  ",,T s ~ ] . 1  b'.  ~ ' $ O .  11 ' o r  r ,  ~'% ~,h.s JoW o ! ~ c O S  

wkoro d~oy do o:tg~_',or~r]n%, l',k:' C~nbri,ige ~ zt ~.' u!d ap? , ;  ~ao-}', ap'?lied 

y o  s@'~ roll. 

r~ 

±he  B r i t i s h  h ' v e  r.~ : , n t c r c s % ~  "g d i s t ] < O t l - . r ,  "._n b . o : ~ c  r.": : , .  r o b  
• T" , ,  , t ~ ,  t b " s J c  w h z c h  I r c f e r r . . d  '6", I n  ~ s , ,n , - ' , ; nn t  d i f f , ; r c r ' t  " , ~ y .  u ~'" s~ t '  

r o s e  r c h  o a n  b..... 'J."~,m_cd, t h 2  b t k -  d i ; ,  ctc ,  r .-,~ ~ d c p a r t , " , o n t  c.",'- s o ' j ,  

~},IS 1S q~ iT:I/)or~ nt ~ . ros , . .  ~.. ±_old i , d<' bJ,,q}.] r<)}- ]:i. =-'!qtm ~i- s sol!so, 

is dlroo%od, l',~cw, ~:v.thcr n'.n ~.r.. sc:.. r tr~er <~Icoo ~.'my h vo docldc'/ <n 
_S O'V.,I IFIt!ZtIVO 5,", do tiLc S211o lob, Tile t-,re kinds <>O r~r'.~rc]l c . r c  

oxcct!y t}'..c s rac, but th.~ poi_rts of vz~,z zn s,,ttl,< th.c:~ up w,~,ro dif- 
fcro_nt. 'fhc Drztisl'_ do ~ sroot do~! ":.' th'~b plaAumd b:;smo r)so~roll, 
~zhich c , . ; ~ c c  c ] : ' s ~  to c p p ] l c d .  

'" -:' ' TiT -k ' l ,  ' h  ~- ~.,19._._ . . L E Y :  ,',Ion," ~ . _ ~ ,  l z r . o - - c ,  ' p ' . s ' ~ z b ! y  C ' , , q t ~ . , ~  . . ODa.].s.-_n b 

w a s  a ! s u  t l . , _ n l : ~ n g  ~bc' . .~ thzs--you , "o.~lb_'._';'.:~d t h o  ", lbm~' c , , r  20  n_,! _z,,n'" 
dollars ~;ith Wn.LCh the Of CJcc of lTav-~.l Ros~.arch ;,ns su;:)portiP[, b sio 
rosoarch 91onc, dzd you r.st, sir ~ 

DP. ~,:kTER'~2: : Yos. 

CZPT;_IN KO:"v_,EY: Ko don't ~.-_'_t t,. t~ that up ~,.Ltn ary ev,~r-all 
_ _ " ~ ~ a s  . . ' 3 r z t i s h  . " . x o . - r d z b u r o .  D±d y,:.u ~ v o  2,~4~ f i ' u r ~  °o~ , . u r  o c u - _ ~ r r  a 

whclo on bo. szc rcsesroh? 
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DR. ". : : fE-L": .2.: .  N c ,  - T just S. ' ve  i t  _, ~ r t h "  k - z ] z t c ,  r y  Scrv]ces, and 
t l : : ~ t  w a s  a r~,). .~n g , v ; s s ,  i t  ~ s  v , ~ r y  h c , ~ d  t . ,  d r , ,  t h e  i],~,.~ t ,~r b c s i c  r ' -  

SOF'rok~ 

~.,z-~m . . . .  lIT P O I I , E Y :  H o t  ,uclu~inf~. ogrzculturc, m z n ¢ . : ,  n - d  s,', f . . ~ t ~ ~  ~ 

::)2. " ..?'.i-~"%d.:~: ~ c .  The :±!:~J.ry f~gurc I gcvc is s., ~ ....... 
order ,-P 50  . . l l . ~ u . .  dolJnrSo 

~.J~S'._ON: ,.tier: c f  cur fund.~moAt~.l rose rch .~:~ bPns ,'::'.try 
ms ult:.'_'~:'tcly su:,fort~cl by the Govcrm~,,nt--wl::,t porcine ;'o?' I -~c n 
~.e !"edor9! ('.'v:~rr, t,-,rt~ oLg, to ~'~,\v(.rl~lto." %~ or a . " y  _~'~ rF" "'f ,~ovor~Ll,?_'It~ 

DR. _,.TZRI..N: I~;: afroid 7 cm,qdn~t 3zvc ;r,-::~ tk. flzguro ,~, t]rt, 
Porh_~2s the bust pl~co t" i, ' k  fcr fm{ur;s w,~uld b ~.:~ t:',.<" S%.ol-.mn 
report, I thzzk th':t r<.,9ort c;%z~-ates tlr-b :-.,I] f,',rns ":.~ Fodcr I sup- 
port zn r,sonrch and dc, vclcp~s~,b _~, :;h~ courtry, z, cludtn 3 zndustry~ 
arc of the :'rdor of I.I bi]li,:.~ d,Slars ~f m:¢ ':c:T,:ry is c".rrcc%. 

QYESTiOI': But ~.:h':t nero. nt,g,. ~;f th,~ t't" ! ror,~ .rch .xF,.~'~]it:u," 
o f  d ' . -  c ~ , u n t r y  : ~ c t u - ] . ] y  c ' . ~ o s  ~ro.~ 5 ! - )  G , v  r.~r:.~ t z--  s . n , ;  f ~.'. o r  o b h o r ,  
i n  t e r n s  ,..f t l . , .  s a l ~ ' r z J s  he s t " , t e  u : - L ~ v . r s ~ t ; . ,  p r o f e s s o r s  ~,h. ' r e  d , i : ' g  
ros ( . . - . , r ch ,  a n ~  ~11 t h e b  s,-rt ~.8 d~ng? "~.'~_]z'~ o t ' , ,  bkzu, :  r].,nt d , ' P t  and 

. . . . . . . .  I t l - ~ n k  " , " u  ~ /.'z th gO t%ll:[~ } t ,}ur t,,t_ I c *,~rzo~. .... ,n~ ,,~] ,. i ,t z-b is a 
greet d~a] hzoher the, ~. your 2m~uro z',d]c~t,'.;s, t]'.,% ms~ b 7 pr,,]ec,Tn C 
o u r  n-_Iztary cxpendzture. 

• ° ~ • : ~ o o r t ~ i . . t ! y ,  ~ t s  j • u D..~ TM I E  ~ :L . !  i f . .  S u , t O  S tIDDO]"I~j~.  

b e c a J . s e  t h e  s t J ,  bo t u l v e r s z t z c s  w,'~u]C cc.- :o z.~t.c, t l : p , t  ].,.- a b z %  ;TaXi. Z , -  
d ~ s t r ' 7 ~  o£  c - u . r s r ,  . . . .  ~s  s u p p : ' . r b ~ n ,  r e s o : . r c h ,  l ' h -~ t  ,~- ~,'~,~,., I . . . . . . . .  c . - - - , r ,~.  ,4 : b ' -  

self, " ' ~ " , , n , . n ~  i w ' s  t r ] k L . . :  C nb,-)uL "o" s z c  r s r ' c : ~ r o h ,  <' .  %he :'mUm.,, r j  , ' : : p e n -  
dilutes° I quoted the c~ ,~ ...... "L" n" • - . ~ c  . . . . . . . .  ~ . . ' o r e  _ " b , , u t  , , n c  b z ] L z  -- d . - : l ] ~ r ~  t . ;  

give ~'cu c ~, z d c q  . . r  t b .  t:,t:l " ~ ' - ] t ' , . ~ d c  ,'~ ' m o ~  , n b  ~." . . . . .  , , , b  b."  z.'_- 

dusiry, c, nJ ~-~: (,,w.r':-Y;rt r.,r,l s~ <.,'_0 f'.~ ,% f~suro is "thtzr ~,s t~,<,,%o 
of ~;hnt o' os into t ~,,.~,. to~.l r,'"su~,rc:'~, nrt,cr ",. fr,-'~ t h e  Uov,-r.'mr~n~.. I 
a,n not sure w h e t h e r  that ~':c!udos 8~,0 :~t~ccs. 

QU-ESTIONE,~{. I thi:'A that, o ~- ~- d an d.~ :.,."~y, 1 , .  z , .  ' u s  t< '  u:,~Oor- 
estznrto fho ~.'.tu-! ~ff'rt t ; - , b  b h l s  c , : ~ , b r [ /  is , , , : k i n ;  z n  f'u~L'.Ic.~"ta! 
ro S,3C rob, 

sou.co of zncone , the uniT,,ria±-cl.,s .... ,a t]b ~, ,~!:o Z~ I]I'00 ~,L l]IO'"20 Of 

the ir:dustrz~ . . . .  to S.t ,-~ cr-',.ioio, z.ct,u.4 ,,'o, 

~.., .~±_.,~2: L ' r . .  a t  r,m~.~ s t h c  S t c c ] , ~ n n  r~;p, r b  1ms p ] . n c c d  a r , ;  ~ 
d'~al . . . . . .  
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a l_,r'itin g factor, I bcliovo. Th"t .hub% be v ry importqr,% :n re- 

quos'bk::g funds fror: Cc-'_,+rcss. !n obk~r +,ords, mn t'.qc, f:~rs.s,-cqblo fu- 

turo i'_,'- roQu.stln C ra:rly ]e.rlo ar:.'.ult~ fr-.u C,r. rcss, ; uld .:.. !.,; 

sby:~:od a~ i] .'-vtnc o~ohas~s t'.':q% ,o be~r.g r,]aced up<r th0 loci- ,.- 

~:ompo~fcr? It would s < : ~r,~,u ,cul,i h~r" t, <.~qk,- an affir'~"tivo st'to- 

~+,o.u% th:t ,~ith:n tho l:mlt or t+~ fun, Is y r u  ca.~ s:. th, o ma_,~p,-~,cr avail- 

able t,> oerry, nut your ~r.~c.ran.~ I am ",+;:~,derm'. C :,:~-ctb<.r tb~ ,~'(~ .... . ra! 

statomo:'_t in ro,-ord t,~ the li.mib o_. o~_o,_tm.~ ~:a ~oowcr, :nstcmd <~ _) 

bcno~mti~g b"uturc dovsl'p~c.'._b a m_,jht not bc tur<cd agal'.:st us :,'hon ask- 

ilA[IC[ S T b r f  c r f T i  :+-S+_ for -~ + f,-r a shioh ,..'oht_o. - be noccssary ~.~thzn the : ;xt 

four or firm years, i,<uld L,u,~ c<-,.~rLont on %hate 

, " l "  ~ + , r  + Dg. ~,ATM'U+'+£': I I .... ~ t~.~oy h~vo +,ado a strrm_+ p< m t .;f tit:'+. Inoro 

is a gr~at J~al " +~ bruth i ̀~ it~ %hc.t <~ur limit .4"- ~,~. <.~:~ fu:.:d: ~ ,~ :~ .... 

f=n:%cJ.~ a r;m,'_,[,~".~or <'no. If ~'o try -on put ~u.+ds iu i<cxporzo-:cod hands, 

it ~,n.il b.+ wcstcd+ "'e h~vc "be -..,o:t P,'r th', ta!o_~t. 

i[y op_~i."n is hh't--~:.md ,zo ]<vo ,vJd'.'noo f,-r thins i "_ outr < ~;~ pr ,- 

grn,,:--t".~, c.,o~,.;,.;!rz_ " ~ q re[), rt :vor+ s.n-+o,."h"t p,;ssiu:ist:c, th, ujh, :' .~.o ro- 

spoor. ~::vo a np].mcatio-~s for bzszc r e s . . e r c h  f r . , . . :  r e . m r : h u b - . :  < r ,  -:~,<!{ 

those anolic:t~,-'~s :~-,Y pas,sod~ ~c. -.,~ rcquir-,,~ u:n''uuh bn? he_ ~r, -,f bhe 

:;:sti'~ut~., ns ar_d-.~, .r,; n , . : n  , ~ u ~  bLr b++o:<. Our ~wc +:co ms t'.'~.~ Lood r.- 

so~rch :.on qr,_ .~vr:l.qblo r~-hb us : ,~7 d .... ::, r= ron~ -c'~ d:~<. t~ y :to 

i'2. ZLOIJS .~h_'t oro l:!p,_..rt + ., h b - t:++ ~, Oo++rn, t n~t+ +h+ ,+_4 iit~r]~ Sorvlco, 

<~_~_d others ottis~do. '['ho t<tal -~ (:u~d amount t .~, c-,.~,.dcr b]. lh.$uro. 

~:ab is t-:c .u..Ig %2pr, "oh I ]:--,c', ,:h~ro :vc h. v .~ d~ f:-n to or:deuce m~ r'- 

Gard t~ th:s pr'bl..;"~ "-,:uff it o.:'.'icurns bnslc ros~,arch fac~]:ti~s, n,>t 

dove ! :~ 9r:o_~t, 

. . . . . .  :,.' Stool:'ta-resort ::as ~Is. c~,ncorr~<;d ,z±t:~ bh. l; ;. %-rang, e 

<~t,.+:o:,'~._ ~o t]]<; ~c, ct that bef, r..s,? c<.o!d "u, '~$0 in pro Xa'% a:-:4 on!Iod . . . . . . .  

rcscrrch and dovcl+pm'mt ir~ o b'i L ",...,'my., ".,'c hqd to >+,?t ~n~ro sc:c .,.-..' .-~ ,.So 
m~,% I tl,~,~:k is o-,r~ . . . .  " , ' v  trac, 

C..~PT_+I~: R O , L ~  ~.''. _,~ h~.v.c.:o c?~ ~ ~.,>:n~ "~ t~,,; liuc ,,~ ~ " ,~ 
. ~ ~l ^ ~ ..~ ~I ~ k, C=Ichr~stts quosb~m_. Y,;u. h vc st.," s~ud ' - ' ,~ i  -:d3ors h~ve strcs.sod ~'" 

nocoss:tL~ f,',r 9.,- ad,~l';:str~t:vo st.'ff n f  sc.;mn~._91c p~rc,.unu! i..': cur 

ri!=tq~y Estoblmshmcrts "~.d ::.: otk+r ~,.rr,~,. .... t d.o-rt., i.s. < lq+:.w 

~::ct ~,.ro have t nu:nbor c,f' t:'vcr_uns"-t I::b,r't~rlos '~:~ shah s+.to of thorn 

o~:'.p]_o~" l_ar,ho ,u~,tb rs of SC_LO'~t~f'~O nt.r'.+,r.~.l. ~+i! mt: so somc~t]"%3-- 

o .;_ i ":c.er s, ~D'~l~d resc-rch ",.-:d dovcl p:'-._>,% ,,?n Y': ..... .. = . . . .  ; ,,.'lvf _ , , ' ! o t , > ~  CllO~3Sgs~ 

a~ d " , , h " b  not--';ru ~.~k . .n  t ' r a y ~  [ ' _ ' c s u  "sbly, fr<n :~h<.zr  u'+ivcrszti.n and 

<?thor znstztut:>ns : h:.rc '-,- - - ~-~cv c,':tll b'v.. tr:r:zn 4 p:? pi,'. T h ~  (]~vorn- 
r~.u ,. 

::ont n.';,c:s them, 7,.u c_'-07> 're ,- !(:k,cr '.tb]c, ;'h:l~ ÷,]zoO, ~.ro ::, l': lz:g 

f" ~" L:to J~vcr~/.L<? 1%, b" b~ ~crc.l+:.~ : ,: t,/c:c,<%s, - F ] t , . , r  ]f' r~ , ,.o -qro " o9~51~ :<+ 

~ "  - " ~  ~o% .... .: To ' - - .  , G'LI~ ~ _ ~  (-r SOlk,l!t] .-l+- i]? • po~..qgr. lq(; i ~ l r  b , ~ c r  '-~ "~' Cl L] o, Ill . . . .  dOf~ ~']4- 
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' 'I, ' "' '" "';' }'~ 

Do you h~vc ~:zy zdc:,s u! )no t!p.t l!nc, szr ~ -,o nccd them z'.'. :ur 

Govcrm.mn%. I cert~_nly vs.,ull:'~It be. ",'zl!zu,,] t,- st~tc thqt wc cu ht 

%o g~vs u~ s-~m,; ",: r;uz ,..nn zp. t}-- Oov,.rnm,',ut, v.-d ii~Iztr~ry Es-tal:l~sh- 

hunts and s,;nd them back t<; univer<,~_%]o, t~ ,Ic ro,:ro ;.',rk th. ro, bc- 

ctuzsc ! cc,uszder th',t there =:~ .,~z,]: ~hat z <, urdcnt and !it spcrttcly 
moods to bcd ,no ,.vcp z£ ',,'o de) f~,"d oursc!vus ~,~ sh. rttdc. 

DR. ~,a.E.,.-,.,I : '  . . . .  Thcr~, ~ ~s "- co~- rmdcr r t t z : .n  t .b< " :<p± _,~" " u i r d  t ] - . - r o .  
i n  : ] s n y  o f  t : -os ,  c,~r~.-.:, t h e  u_- :versz~,zc<;  ~, .< .u]dn i t  ta]f.~ t k - ' ~  b . . c k .  
T!~oy arc oft,_"_., not the ]-z~.d <-f ~,c,;p!o wh~, ~h,-,u!d mcrk in u,azvc-'s~t~cs. 

Th. u!11v.'.rsltl<.s v.~a':t o ~'%rl ~ h..' O.'-tl! 9~-qch~ i'cF ,'n<; %hz],S, Tkt;y-cent a 

,re - wh,, c'_a de> roscqrch, f,~r pl'Ic'~]Ic.r, '~I. so, R..~( t]%t 5;7o me.Ill co 2 sldcf- 

ations. 

] l ab. ~rc tory d,~mn% aop]io<1 rose ~rch .91:d i';v, ] ,.'p~'m,it d~os'.,.It o ~ro 

a b o u t  tb.:, -.,a~,.Is t c c c h z n  S "tbzl"-, bye Hc qr'~" b>; Oh.. ~ . : u r l d l s  ". . ,<rst t . .o.ch- 
~r. ]>u% ho ~-my %o able t:" ~,3ct c.~_ ~.~zt.".~ cth,'r p,,, plc very v,"cll. T}...,% 

zs an r, sse%. 8u% tnc un~_vors] Py d,..,cm~It c'r,. sc much .,b~u% th',,t. if 

hc ms <,n th, ball w~th ]d~'as i %hcq uith r c< ,u ]d  use h~'n. 

3ut ",'(,u have quos.%i.r.n f ~" " P "~ {" n "'~Oj ,. .'L ~ . . : ] . f - c . ~ - : O ,  ~'1' , ~ , - ~  T [ ,1~I; [1" i b r J ]  
v~:d, r i:h-; ,:)rUm .or,/ !<r..vs {;f scloc%lon; t~:ur,..~rc {i..o:. ],h ~,,mli ,-~r ~,i'.~a-bo 

% .. %0 Sovc, rz ,z~c , t t  l u b . . r a t  r z , ' . ~  : ~ , . r c  t h , - . c  z c  a p p l ~ . . J  z ',- . r o b  "r, d ' I . .~vol . 'p - -  
T 1 0  " " -  . - ". ~ " -O ",..~_th a oh no< [ ~r bas±c rc~.,u,'.ro'..~ ju: ~-jD As ,ior ..rlvl%~t~ o, .. ±:l- 

dustrzc,] ] ~b,,r '. t, r-f i-h-, t <1o's c,, s-,..J.l tr t]:] hi. ]'~IC~., ] ].k., b]-~ ".,%n<,sp}ioro 
. . . . . . . . . . . . . .  z"r~.r. l ,  '_p'd %ha,- l l k c  

r b .  Tb,,y., l z k . ;  d. ~ Iz ' .  ~ " , ' : l th pc " , / !  c a'~d ,~'' t t z i - ; : .  . . . .  t h m r  "s t'.,-"v , . ]u : : t  t~,'c 
~,a[f ~b~' , .s ' t r~bl l .J~,~ .<"Z,." the,,,:: ; ] r e ' >  d<.. 

In the pr,,c:..s~.> ~.f z~t,~r.~! scl,.ctz -n, th,:-u, the c~t,,bl]s'r-i "t , n i l  

, . 1  IS '0% 1,hc ty~<; ".f m;~<. wb. arc K, st ".ascful, Th.~ tb.[,k, !.,- d., bh <t-~ b 

t c  bc s.n',~ t h e y  k .:p a f ' r~.sh : ~ t t l t ' : d ~  n'-L: ~ d'. n t g<.t z~' ~ ~..~- 5,~. 
donz;cr  ~r, a y  b," t;hs.t u}~;y o,~'wJld.:;r the-;., } ' eve  .c, us ' /  ohm.L>, f o r  ] ] f o  ~'~-d 
donlt ox,:rb th,'1,)s.-]v,s .:ft.r,r ~ -~.~hile. Th, ibn.'..~.~ t(, d.;: zs ke.,,p the w:rk 

"~ r • "~ I I ' J  L al~c i ~'i , . ' l  ,,~l'- '.'~ ] < . . s h y  l .hosc  'Ll~. r c < ) : ' c : [ , i  : , ' : t t ] .  ~ u s ,  i bc !~_cvc ,  <ire i m p ' : r t -  
S, lq "U e 

C_'PL-Ir': Rr" L-,Y: T R ' t  : " , s  ..:~:~< -<-," bc t h e  -< e~ .'.! h :=~f .'.~. r 'V ~.'lcsti,"'_.~o 

i a:.L s , ' , r r y  ',,, k e p t  ,y,,u ~ :v - ; r t z  :c ~,7 ",he quosbT<'_~ p t a t f  r e ,  b:~t "-"o 
oro <;r tTflhd f. r the ~, ~ ~ - , ,_r~-..,r ,u t l .~n  v , .u  c, nvo u, <'. , t  ver,,~ i-~,',_~c.y t , ' .  ~. , ~ o  
ho',rd y,-ur !.cb~ro, b±r, 

(1"9 Dcc, r -bc r  ! 9 4 7 - - 4 5 0 ) S .  
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