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RESEARCH AND DEVELOP~,~NT IN THE AIR FORCE 
17 November 1947 

GEN~IAL HcKINIZY: Gentlemen, this morning we continue with the 
lectures in the Tec.hnological Progress course. You have read the biog- 
raphy of General Craigie and kn~v his background. I think he is particu- 
larlywell qualified because of the fact that, not only has he had ex- 
perience in research and in aviation engineering, but also during the w~mr 
he went out and conm~anded Fighter Uings in the field and knows what it is 
all about from the "users" vice, point. 

I take great pleasure, therefore, in introducing to you this m0~ming 
i/bier General I~.~rence C. Craigie, who is head of the Research and Engi- 
neering Brs~ch of the I,.~teriel Division of the Air Force. He will speak 
to us on "Research and I~velopment in ~e Air Force." General Craigie. 

GE;',,~'~L C~'~IGIE: General ~,IcKinley and gentlemen, ! o~n honored to 
be here again today, since I kn~;; that all speakers from this platform 
do not. necessarily return. General ~,~cKinlcy has asked me to emphasize 
the role, of Air Force Headquarters, in Research and Development. 

~en, on July 26, the National Security Act of 194,7 became !aw~ o u r  

Air Force achieved autonomy for the first time. xir p~xcr gained official 
recognition as a force coordinate and coequal ~-ith ground power and sea 
~owcr in the d<)fense of our Nation• The Air Force bccoz~e a ftO.l psa~tncr • 
in the land-sea-air team charged with maintaining the s~curity of the 
United States. But consciousness of its mission brings the Mir Force a 
sobering realization of its increasecl responsibilities. Of pr-martf J~n- 
portance s~nong these responsibilities ,~u~c ibs research end dew~lopmcn% 
~C u~Vl ~l~ o • 

~J~en World V[ar II began, Germany ".,.,-as well ahead of us in mawr 
phases of research. The first steps taken by the Nazis aftor Hitler 
came i~to ~=o~:rer wore not to build aircraft but to expand_ their I~.~,'~~-,,~ c~ 
facilities and to adopt a long-range research progrm~. By 1939, Germany 
had created a oowerfu! air industry, resting on a net~.~ork Of closely co- 
ordinated research institutes and fed by a gro~;rin~f~ m~mbcr of tec]mical 
tr~ining schools. Our ovm aviation industry at the timu was hardly com- 
parsfo!e• Certainly o~ir cooperation with university and industrial sci- 
entific iabor,ztorics was inferior to that which had been achieved in 
GO r n ~ a p ~  ~ . 

• Tone,j, chiefly as a result of exnerioncos of the war, the A r m e d  

Forces are inviting and encouraging coopcr,~tion of the closest sort v~i%h 
research ~ " ~  " ~ - ~  ocm~n~ .... ~s. Uo are even en~oying the cooncration of sc~,c of the 



, , ., ; J ~' if7 r y e .  
I r '~ I!-] 
~.::: L{  ~.) ~ : . . . . .  " ~  

best scientific minds trained in Hitlerite Germany. A number c:f German 
scientists have c,~e to our country wi!lingly, o_nd at a not very s~n~.r<,us 
sai~rv °, t~ c:;operate with our own scientists m~d technicians in crm~-ing 

on the studies which are no longer possible in their German homo!and. 
it is, I th~_nk, ~. sign of the inte!lectu:tl ~,~+-~,--~+~,,~_ ~ -~f the ,~negican 

p e o p l o  t h e ; t  n o  r e a l  p r o t e s t  h-as  b e c n  m a d e  a g a i n s t  t h e  p r e s e n c e  o f  t h o s e  
foreign scientists in the United States nor ~,,_nst : ; u r  employment of 
their capacities for our ova purposes. It is a sign that fa:mricans .in 
general have cor~ to, realize the necessity of scientific research. 

~ line with. the new value placed on scientLfic research (largely 
a result .~f the less:~.ns learned from :,or!d ]-7ar II)~ the Air F:~rce has 
" Cn~.ef of ~mr Staff for Rusearch a ,~ had fo~ ~ 2 years a Deputy ' " ' _.. _ " " ,~.~,, D o v e l o p n e n  t 
and nov; hP.s a Director, .of Research and Development charged with resp.:)n- 
sibility for the development of a .l.mg-r~.nge pregrmn. 

B e f o r e  d i s c u s s i n g ,  t h e . t  ~n reg ram~ . . . .~ .~_~ b ~:,.--~,.~-, I sl,"~u] d . .  . . . . .  l i k e  f i r s t  t o  
o:)nsider an important less:-n learned from the !ate war. Tn~.,t ].esson is 
the change in our str~.teo~ positJ..:~n in to~s cf "national defense. 

.Torld Jar ! and ~7,.~.r!d L'mr I! ~.'-ere won largely because c f fo~r basic 
.... w.~mcn directly affect the United States: ,~cctcrs, £act:)rs ~" ' 

!. :7o had ve~ ~ ~rcat natural resm~rces. 

2. Througn~-~t both wars ""~ ,;n~q~._. close c:~,llr..bcr:-:.tion between 
.~. o~ c,,s--t .... u&:.h the col!ab,-.ration was, scientists~ industr2, cad the Armed ~'~ .... ; ..... 

generally speaking, ,kming the period of the wars and net bef<-re it. 

3. Uo had time. .2~ile .our allies fought the ho!,:tg~g b:~tt].es, -,':e 
,..a]_J.,~ up .~ur o~,cn great fighting forces. gained time to ~''~" 

.4. The comparative isolation .of the [-brth f~orican continent was 
in our favor, it--the dist.~nce £actor--pe~r, itted us. to take a<~vantage 
of the other t~re ,~ factors "" " ' . . . .  £~mcn i have mentionad. 

Of those four fact>rs, orf<¢ ~rc remain. T_tme is all but : ~ e e a r ' . _ n  Z -  

loss nov,'. The increase ".n air spoeds~ the incree.se in raago :~f .o~,m 
bomber pl~.nes, the develc, pmont of jet croci rcckot por...-er~ the Ore.raise of 
gu.,,,dec: mmss:_les~ the incres, sed possibility-of surorlso beyond tn~.~t 
~h~_~ ...... ~-~,-,,~,. so successfully by theJapanese at Pearl' :~...{~ --~,..,~--~73.~__ these, c~e- 
vel.epments .o~re ~ +" "," t ~'~ bol attadced e,t ,.c,,_n~ ... mSce timo.-~esn-~m~'Io~, "" 
a n y  t~ne~ without v : - a r n i n g ~  an,:! w.c "#'ill never egzin. . have t!;e *'~lm~ ~ to 
bull.-: up i.~.g~<t.7.ng f,,rc.,,o after militez-j action begins. O~r :.uf.~k~ 
~,l.~ot the ~t,,c.c~ that rac4r well start an.:'.ther :.-.,or will be in :-)~n- exist- 
ing capacities to retaliate. O~ road.iness for i~.~oediate corn]tot- 
offensive, acti<'n ::p_ywell constitute the net w,,:rth of o~rr defenses. 
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if thc Gordians could, in 19~4, produce a missile which would travel 
70 miles high at 3,000 milcs an hour m~d deli-ver !,000 pounds of ex- 
p]..-)sivcs ncarly 300 miles away with considerable accuracy, it is ex- 
tremely probable that any of the principal i~.lustrial nations ".~f the 
earth can~ by d~.voting sufficient t~e an.f money to it, develop ~ con- 
trolled, air weapon that wil]. {qeliver scrota! tons of cxplosivcs with 
great acct~acy over ranges of 4,000 to 6,000 miles. Ch~mrge.:! with atomic 
explosives, such weapons could be quickly decisive. It is apparent'that 
-~ur space factor has disappeared or~d tl-t~t the Atlantic and Pacific ocosms 
are no longer defenses of c<nscquonce. .~ fact, we no~;~- lie exposed to 
the. No~th; as wcll--across the arctic wastes of the pols~ region. 

The Air Force has based its Research o.n~l Development Progrem~ on the 
realization that of the four factors which I onmueratod, ~ ..on±y ~:ro remain.: 
our wealth of natural resources ~ "~ ¢.n~ our wealth of scientific and indus- 
trial intelligence. The progrsr.~ itself is designed to produce a '~~-inning 

• ~",.:e (~ Forces te~m" c~,.]p~oed of scientists, industr%,~ and the ' ~ ~ 

The effectiveness :"f such a teea"-is one of the main lessons Ioemned 
;!uring the worn. ~ bringin[~ together the talents and experiences of cur 
scientists and tecb_nici~ns, of management and labor, thc Armed Forces 
developed mm~y ~e~'.," techniques and w e a p o n s  t o  b v e ~ ' . r h c ? ~ ,  the encr: V. D~ring 
t h e  v r a ~  w e  l e a r n e d  t h a t  o n c e  r e ,  s e t  ov..~ mi~ , , d s  t ~  " o~.c~ ~ . t~e j o b  made avail- 
able to it the neccssa~ ,~ m.eney and. ~nanpo~ver, astonishing ad-~m_cos could 

m~.~.e--(.n ........ a~-e--~.n applied r~:: search. 

I-o only na~'o us adcot a practice which It is unfort~ms.te tn,~.t we~ 
.I .° cc.rm~..'~n sense should have t,!,, us lon!~ a~o ".,,-as necessary ~or the security 

--f the L,..~mon, But it -..;.eu!,d be much more unfortunate if, e~ter the ex- 
JJ~e .... to. the practice. The pcrience cf the late war, ~re shou!£ fail t~: - ~ ~ 

rcsu!ts of ova- collaboration were so gloat tha~ only b!in..incss can account 
f-)r ~ "  ~" " ' 9 n  of ~m_~ure the part .anyone to see t~:e necessity for continuing it. 
Radar, the proximity fuse, jet propulsion,, rockets, controlled air weapons 
to say n:~th~..ng of the atomic bomb--c~l these dcviccs an" ~. many more wcrc 

' ~ ;~ - • "  F " a n £  ~ "  " " ~  the result of collaboration between the ..... e... ~rces ~.~vmlm,.n science 
s_n,f, industry.. 

Y_n our efforts to 'ccnver~ this cooper~':tive venture int<" a peacct:bue 
counterpart and to include in oI~ planning a_- the civilian reso~.~ces 

' ~ .of " that can c~ntribute directly s~nd indircct!~; to the defense the Nation, 
the Air Force has taken the fol!owin~ decisive actions: 

Tt has. created a ste.ff office of Resc~.;~ch ~nd Development, to which 
! have already referred. (b__e a~m of this r~ffice is to sufficiently sepa- 
rate rescarch and development from the procurement, of materiel so :chat 
pcrsonnc! devote-! to research ca~d developm<nt may enjoy, tc a certain 
degree, a creative freodnm from problems cY logistics. Other a~s ar0 

, 



= '  i ] :?  ,<-7, <-~ U '  , r" 
I.'~ "" i i  ' : ~.~ ~ ' ' "  

c.~ <-,m,'¢.m, ~.tm'e,n, intogr~tion, Comp!eteness ~ m~d elimination of duolicati.on 
ui%~ of eff,<.~rt.. In this ~amlection~ the. :Nati:,nal Security fdct est&b!ish,.',d ~'~ ~ 

B .... r,,, L.qzcn is on a !oval with the Joint Chiefs R,~s .... th and Dovelopmen t' o., ~.-r. " 
of Sto_ff, Their function is to-reco:r.mqend an adequate .:,il.~t~ research 
an::! £:0ve!o~nc..nt program for the Nation~ review t!~o ~rr%r~ Navy~ and f, ir 
Dc.~az ~- .... %s programs and bucou%s for duplication , and. cce.rdinatc wibh 
the Joint Chiefs .of Staff on emphasis ,on new weapons {o moot strategic 
needs. 

This board c~onsi,'.icrs suc.h problOms as the progrsm reco~m.~cnded, o~ 
~n,; Air Force f:r m'~ Engmnccrlng Dcvul,)~ ..... t Center and the ~',~<~ ~-"  ~ t - ' . - ~ -  

National Guided l.~ssilc Range.. .. .. 

: Dr. Vsmnevar.Bush, formerly b.oa,£ >f t?'c Office :':f Scientific Rose.oh 
arid Deve!o~...~cnt, has bee,,-,. ~ppc_nt<,~ Chairmnn Of this B,:-o~,I s~.d has taken 
the oath of Office. The Deoartments of f a~.uy, .N~:~;.+ ~. and Air Force are to 
be rcorcsented, equally >n the B~,rr. ....... by txrc s.~ni:r officers ~_. c.:~ ~ ..... each" 
Service These officers -~ cumrcntly being so!acted b,, the tl~ce (.~_~rt 
moats. ~" ' " "  - ~": who _ m~.cn ¢cpartment will furnish a fu~l t..d,~ secrota~, will re.- 
resent his service in coorf.Jnat~]~ the r, rork of the ~ ~.-- " " v~.r..,/Us c o r . ~ - ~ t t c c s  and. 
several additional ,~ef~c-crs~_ _ w h e  will bo ao~-~o * , ~  .... s ..... to the S~crut~r'- "" ~ ~ .... ~+~ ~ of 
the vs~ri,-us committees. 

hhny com~:.ittccs arc n:~v in existence. These ~_~-~7-"-:~_~.... the ~<,..~.~_,~-~'-~++-~-o~ 
.on -<ercnautics, Elcctr,mics, GuiO.cd Yissibs, and 2tomJ.c Encr~r. " Hembcrs 
arc not fv&l-t~:-c aop<-Jmtccs. " -  .... ~ ' - '  nc:.~o~rs~'L-D c'~nsists ~f sc!octo.£ "" .... 
u a ] . s  from scientific £ n s t i % u t i ' , : , n s  . . . . . . .  ~-~ - 

r a t i o n  f s . ' m  t h e  t!~a'co ~ . c p ~ r u m e n t s .  t h e  C>~:%~l~..c c_~m~._un;~'-~r~ a r c ~  wJ.thou% 
exceotion, . . . . .  selected from the civilian ">ortic.n o£ the ....... ~.~e. ohio" . Civi!isn 
scicntists and an~ ~ ~ other particularly well-quaiific'~. ~.~_~ .... s..ns .... ,~-~ be asked 
to assist those c::r~J.ttces as ~-..~-,+~4-~ w~+:-~'.+ c ....... - ...... but .......... voting Dower. It 
m,sy see~ inc"nsistont that v:e have committees ~n being while <~.;¢~ as ...... - -  . . . .  . , ,  ~ u ~  

~ a v e  . . . .  n : ' ~ t  a p l . ) , > i n t c , L  m c r ~ b c r s  t o  t h e  B o a r d .  .N~_s  ..~ c x p l a - i ~ e d  b y  . .... ,~,,',-+',~, ~.= . ,n±ng-  

that the RDB ~.s a r ...... ~,..~i .... t~n of the b-~-rd fe~.,:sr!y hnevn as the Joint 
Reseoa -ch  s.n<l Dcvc] .opr~en t  B o a r d °  The c o ~ u i t t o e s  h a v e  b e e n  i n  e x i s t e n c e  
f :~r  some tJ~.-,.e, t h e  N~+-'_~,~.. . . . .  ~__] S e c u r i t y  A c t  d e f_ ,n o d  t h e  fm~.c-bio~fs ~..-1 r c s o r n -  
s m o z l m t l ~ s  . : f  t h e  new B o a r : /  :~n,.~ "~. c s t a b ! i s h c d  e q u a l  r o c r e s c n t a ~ i : n .  . bv~ ~R,c' 

• lnms B o a r d  p r o v i d e s  t h e  s t r l l c t ~ r o  f o r  %he t o ~  l . e v s i  t h r e e  d e p a r t m e n t s  ~ "  
~"~" ~ " - ' ~  o ~ e .  S , ~ i ~ . ~ . c o s  ° c o  . . . . . . . .  L n ~ , t l  ..... o f  R e s e a r c h  a n < :  rsvelop::-eut m a t t e r s  b o b ,  r o o m  ~,~ '~-  --" ' 

~}~i...,~ n e c e s s i t y  f , e r  s u c h  c o o r d i n o . t i o n  i s  v ~,..:, a p p a r e n t  "~hen,.. . y o ~  r e f l e c t .  
tn, ' . , t  t r io  A i r  F,.~rc,c b g . d g o t  f c . r  .~ tesoarch  e~_,! D~.v~_.op.;: ..... t h a s  ~ r  . . . . .  f r o m  
@4,395,040 in 1 9 9 8  to !~145,404,O00 in o S - -~ I..4---~. increase of 9,400 Fmrcent 
(c.nd ew~n t h ' . s  f i g u r e  i s  n o t  adequ ,_~ te ) .  . h e  D e o a r t m c n t s  ~ f  . i r ~ 7  e , ~  -:,av~ 
have also had substantial increases i n  tn~_r" " ~  budgett, it is essential 
t h a t  0 u p l i c a t i c n '  and  w ' a s t e  bo  l ~ r e v e n t e d  b y  c l o s e  c o o r d i n a t i o n  b e t w e e n  t h e  
thr<:o dep~tments. 
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fa~other fo~.'~-ard ste~ by the Air Force ~as the establishment of a 
.board of preeminent scientists, the Air Force Scientific i~dvisory Bo&rd, 
They review our varLous research and development programs in all fields 
and recommend corrective action from a scientific stm~dnoint. This 
board, headed by Dr. Theodore Von Ka~nan, keeps the Chief of St .... f of the 
Air Force interbred of all major scientific ~ ~.~vancus :Lad recon~zends courses 
of action most l]/<ely to maintain st~ccossfuliy a suoerior :~ir Force. The 
thirt~ ~ civilian members of the board a~-o chosen for their individual sci- 
entific achievements~ regardless of their cmp!o~rment, o~qd are making 
valnable cont~-ibutions to our research and development program, 

A prograh of tra~/ing has been established which vrill, .I f0ol s~re, 
greatly strengthen our organization and enhance our cooperation ~;ith'5!l 
civilian activities. %7ith the original recommendation emanating from the 
Scientific ~ . . . . .  ~dVmsol D, Board, the Air Forte has established at ~L~m+ ~iold 
c~ Institute of Tccl~ology ~'hich ~;~ill grad'~ite 350 cf£~c0rs ye~r?.y. De- 
si[nod to fit the specialized needs of Air Force officers, this school is 
s~fed~. . by. .cmv~l~an _~rofessors in the fields of engineering mud logistics, 

~ e  al~e Z~vLn~ car personae! an opportunity" for teclu~ical develop-neat e.nd 
also ~ve are ostab!ishi~ag a means for singling out for further t~a~ning:, ~ 
personnel v~ith special aptitudes or outstsmding intellectual ability. 

Another phas 0 of the USIu~ training program is }~e~g carried on in 
civilian colleges s~d universities. At present over CO0 mombez, s of the 
Air Force have " coon sent t~ school for vr~ryLug per.-_ods, to f~rther their 
~duc~t_~,n e~d make them even more valuable men,hers of the A z~ed F~>rces. 

• ] ~ .- 
T O  ~rtncr strengthen o[Lr rcsoul'ces ~-? scientifically tra'_uod oerso~ol 
v~e have adopted a policy "of soonsorLng c r, nsidcrable r t~scarch i{! crql~ 

. . . .  -- " m~ -- 

and ~u~ivemsities. As a result of this po!ic~, the co!loges and ~iversi- 
ties e~e able to ~prove +' " .r.: ~molr facilities, ~oreve their instructing 
co.pabi!itios and tt~n o~it a bet%or ' ~" ~ : ~r.~Lnuc. graduate student. ~le have n,o~;: 
over 246 projects assigned to these institutions cov~rLng a variet}- of 
f~'~l~s of ~ ~ .......... c~e.~:ce: cel'm~ics, motal!urgy--pdrticularl~- those ascoots of 
~he., sure joe t which deal ~,~i-bh lightT.~Jiglit~ hi <•,.~ ~:~h-str~..~Lh,~.' hlgh-tem~orature" 
...... t, .Io--~ ~.:._ opnerlco, physiology_ and b.~_o ~o~ ~, electronics, ~urvo~ -:.~<.: c.~-nlsms~ ~ " , 
e~e "~t a fo~. ~ examples of v~crk assigned.. 

~;Ve are c~nfident that in a fo,,v years o~u-resourc.~s of ~rel!-traincd 
tec½~icians and scientists will be greatly increased. There is a large 
deficit to overcome, which res~Ited from ~':art~e manoo~/~er and ~>ersom~el 
policies. The i~med Force~ and industry Crew;: heavily on the under!~radu- 
ares, nest of whom did not ~,eturn to, the~, studios. The continued oros- 
p~rity the coun%~/ has enieved s4nc~ th,~ .... ~ ~.~ ~o~.4~+,~', 4~,,,~÷~,$~^~ 
onzy ~o absorb pa~ti$1]y trained personnel leaving the ~il~tsaTj se~c~s 
but t:~ ~lra~v further on the instructin~ staf:~s and potential, stu,dom-; body. 
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The Armed Forces e~o plcaqning ~ -' ~.n~ building extensive ~evc.,_opmcnt 
" ~'~ " _,uz.~d L_ss_ic reauge for develop'rag gu~:ed ~acml_~i~s. i~ national ~ "~ .... ~ ~ ~ . .... 

~.~issilcs "::ith ranges as groat as 9,000 miles is up for consideration now. 
The Air Eugineering Development Center is also ] ~  ~ considcrcd and is 
the nest extensive • development centcr of its kind in the world. T:c must 
p]_r,n s/~cad if ~Te are going to have well-trained personnel available ~d'~cn 
those faci!itics become a rea!ity, 

The program., the Air Force is c~rrying out ~~ith the col!egos ~nd ~i- 
versities will assist in providing these nccessa~: persormcl. One extra 
profit v:e.ce~ reasonably expect is s~n increasc of ~_nderstanding of o~m 
basic problems of £cfense by civilian school ~crsonnc].. 

iTith reference to the matter of giving milita~, pcrso~me! scientific 
train~Ig, it is generally accepted that a present-day-,,,or is a 'v.~ar of 
matcric!. The modern military co~andor~ ~-:hethcr hc co~mands a ~mit in 
the air, on thc sea or on thc ls_ud, ~st possess a kno~'rledgc of the capa- 
bilities and lim.itations of his equipment. He is a better cozmnder if 
he possesses a talking h~o~v!ed~c of the fuuds~nentals of thosc fiol:Is of 
science ~;hich give him his' eqtuipment. 

It appears appropriate at this point to discuss some of the spcc~.~ic 
mnc=u,~c,_d in . . . .  over-all Lit Force Research ~n~ ~ Development problems" ~ ~ t~e 

Picture. The Air Force sts_nds to,=oJg ~ ~'- . ~ prct~ much as a multi forked place 
in the road with no a].tcrnativc but to. travcl {.o~:m .~s "-~-~ ..... t~.n~ous!y ~ ,.~ each 
cnc of the higb.:~a:<s w e  see opening u~ before us. ~ar ?rcblc:us _Lnciu,<e 
the need for ~nprove,:i ground equipment, :-,,'e must #or.stove an<t continue t:~u 
dcvelolmmnt of conventional subsonic r.:h-cr-~t and its related ~ov{ouent 
and wc must achieve ~-~,,]~-~_~ ~ centre!fable, transonic L:nd sul~ersonic flight 
for both aircro3t and su=.,~:~ " ""~ missiles. 

Before hcadin~ into our transonic u.i?.d supersonic l:rob!e:us, !wculd 
like to emphasize that ",.".re ai'e still ve~j much concerned u, ith subsonic 
aircre2t s.nd corresponding equipment. It is o~u- present oi~.~qion that 
the subsonic airp!eme will be with us for many years to c::ne .~=.., ..... because 
-~e must accept the oossibilities cf ~lobal warfare, this t}~e of aircraft 
must be maintained in a state of readiness. 

Bec.~usr..of the likelihood ,.=',~ o:;r aircrePt h~,H~,, t,~ "nero from one 
extreTlo ~ 4-. " c~-:mtlc ~endition to :~n:ther in a :~robablo matter of n':nrs~ ~re 
arc striving to ~ .... all our operational equipment to weather c:cnditions 
~rhich might be enc?m~.tbred over ~m:do geographical regions. Temperature 
alone is not an a<lcquate measure of the requirements %:. be satisfied. 
Col,:!, for instance, mo 6, be accompD_niod by ice an,/ snow. Sc, l-;~~~ 
c~,n_~u~.,ns incident to extreme temDer~.t-~mes must be t,~:<en ~c acc o<uut 
%Yhon " P" ~-" 4 ..... o_gn;.n o aircroi~t col-!i-o~.lents. 
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Because of the obvious strategic oosition of the amtic region s~ we 
' ~vinterlzatlon of are currently pls.cing great emphasis on what we call ~ " ' ". " 

aircraft, aeronautical equip~.ont, and personal equipmcnt. .~ the ~krctic, 
and under the most severe cl~:latic conditions, we are seeking better 
solutions tc the familiar problems of ~,~.ng and pro~ller deicing, cold 
engine starting, cabin b~nd cockpit heating, cold ~Tcather maintenance, c~d 
low temperature lubriCatlon. 

~hat might be termed a synthetic or s~rtificial solution to manY of 
these cold • weather problems is being m~dertaken at our recently completed 
climatic hangar at Eglin Field. This hangar is so ccnstm~ctod that it is 
possible tO test equipment under temperature conditions va~ing between 

" -90°F to ~I60OF ca%d. is of such capacity that it will accommodate scveral 
airplanes and many other items of large equipmgnt s~nultnncously, This 
w~_ntorization is by no means a short-crder enterprise. • Reports from our 
Cold ~Tep.theT Test Dotachnent disclose the occasio, n~:,l utter inadequacy- cf 
our temperate-climate equipment to withstand the rig~-~rs ,-,f arctic r0gions, 
The i6th Bomber Squadron--equipped with B-29's did some C~Ztmcndablo f.l~ :- 
ing ~n the Arctic this last v~inter--which s,h~.~s that ~~o are making pro- 
~,css but I c~n afraid the press jmuped to the conclusion that wc have 
progressed further them we actually: have. 

Wc have rotund, for axamole, %hat the moving of aircro~t from hedgers 
to the icy outside has frequently caused a: crack~_u~ of ploxiglas. "Cold- 
embrittled rubber fuel hoses have been shattered to bits :.d~en dropped on 
frozen surfaces. There have boon occasions ~:rhen sharp temperature drops 
have brought outdoor operational fmuctions to an abrupt standstill, with 
personnel com~llcd t:~'dcvote practicality lO0 percent energy to accomplish 
s u r v i v u l .  " 

V~'o have.actually been compelled to preheat the prehoaters, ~d ado- 
quote protection of our ocrsonnel has demanded the devolopmcnt of sp~c .... fly 
adapted clothing. An cxs2,plc is e~n electrically heated nylon glove. 

Other objectives which must bc met include the dcvclo]?mcnt of high 
• ~. -. _ 

volatility fuels a~(~. noncongcaling lubricants; to,~qc~ equip.':~cnt af s~fi- 
cicnt pov,'er and traction to pule heavy aircrsIt tl~rouzh the sno~," cm(~. ice; . 
auxili~my starting equipment p~;~,~erfu! enr~uzh to accomplish rapid engine 
sta~%s at extremely l~v tcmperaturcs~ a_nd a u~ide rc.nge of freeze-resistant 
servicing units. 

~}~']lile it is o~r aim to design aircraft, acr~>nauticai s~nd ground equip- 
mcnt to function all over the world with the rc].ia.bility of operation 
undcr temperate conditi:~ns,, it is quite probable that, for a periiod at 
least, we will have to resort to iuter~n measures in carmection with ot~ 
~rinterization problems, i.e., aircraft and ether equipment which go to the 
I,~orth will bc winterized--others will not. Ccnt~]uin~ studies will determine 
this o 
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Im operating temperature range of -65°F to #160°F has been established 
as the ~,0.~l~to which desibTn and mamu"acture of present aircraft will be 
directed. Colder tomper~tnrcs are so seldom .encountered that a !o~;er tem- 
perature .:~,as not set up as a standard. It was decided that difficulties 
in the way of desi~n ..would not be co~mncnsurate with tim advantageS gained. 

iye are ,,n~kzn~ quite cl~.soly with the ~k~m T Gro~d Forces i:~ .... ~to~:..mn 
ing the c~mracterzstmcs of o~m transport aircreft. As a result, amr trans- 
ports are being designed to confon<~ m~.re closely to Ground Force needs. 
.~£ the ssme token, the designers of G ~ " ~ • r,~m~o, Force equipment are :ievotJ~g 
considerable of th0ir "~ " ~" atventl<.n to aircr~,~t leading rcouirerents. 

[ 

Design of a 50,000-o, unc~ pr.~. Ina,~ tpqDe of cargo aircraft is n¢~:~ m~do~ 
study. This is intendec',, pr~uari~v to provide .'.:'cans for the Ground Forces 
to trc~msport their ta.~}[, r~hich "~..~.n~".~ just tm.ler 50,000 .osun'~-o ~ a[~d -:tb.c.~_ . .. 
hea~ items of equipr:ent. ~Io cuuach~.u.:~ c~.r.u~ ,,n.. ~q~o. nr~_ trins:oor%~_ ai s.~._ ,. 
receiving conside.rablo attention at pr0scnt, ~;romisos to be a vet7 elfi- 

n ~ Of " . ~ . aircraft from the sto.nc..p~_nt reold ioadin~ and unlca,:lins. It should 
prove invaluob!e to all a~o.ucies concerned with dolivo_~y of equipment .or 
s u o p ! i e s  by a i r .  

~: view of the import~.nco Tfhich is at$ache£ to the tgansgertatien of 
persomnel and supglies ~ air,a ver K high 0riority has boon nlacod UP ~n 
the deve!cpm6nt of that categg~ of 09uiiancnt involved in ail-~#cathqr fly- 
ing. It includes airborne madam, radio and automat-_c ..lymn o en,,-'~j 
also relate< -I ~ro~y!, oquipr..ont v.-hich either Supplies Lntolli~onco to 'be 
picko<l uo by equi?mcnt in the airp].mie~ or c-)ns±sts .,f gr~.ur~i rcdcm equip- 
Rent which is use:! to locate am! track the airplane. " 

T h e  , 1 ~  ~ : , . - ~ , ~ . ~  ~ _.-  ... ~ n ~ . , . - - ~  r - -  ~ , ~ , + . , ~ , ~  O h i o ,  a b o u t  2 5  

m ' T e s  s o u t h ,  o f  W r i t ,  h i  F i e l i ,  h a s  b e e n  -- ~-" '-" - ~ 1 ~ -  . . . . .  . . ,  o:  e r a  ~_.n 6 & . . . . . . .  r o u n d  t r i o  b e t y e o n  

!/i_7~.<_n~ton c.nr! Anc~r.o:~s Field for t!~e Fast 15 months. 

This fl~,:,:ht, ~o~,sr~n~ss .of r~eather, dot, arts from }7i!min:-rton at 0OO0 
o.n,£ errives at f~qdror,~s Fie.ld at !IO0; £enarts from )indrows Field .?.t 1300 
an .~ returns to Li~nington e.t 15@. Only tv~o trips }!ave been c .... c~l~(~ to 
..,c~--n<,iohbr b e c a u s e  .s e ' - ' ~  

I used this flight <>no .la~; w ~-" "" " "~ ~ -  . r~n the '~:~sh~_nston weather was ,:..f .... ulTf 
be!ca; ...my persona! sts:qdar.is. ...%~en v~e arrived p.t f~n.£re-~rs Field, the co'_lin[; 
~,ras between 50 an~ 75 foot, o_n,: [ ~" ~ ~n~ vis'.bi!ity was approxOLatOly one-ha?~f 
mi!o. -~ enco<mtoreC no delay, and~ by moans .of "~ ~ L.Lo u-C:~ equipment, wore 
~, .... ~ o!ze glide path and broke nut r.t 50 fe3t altitude~ 1;~'"<~ u~> 

exactly with the rrunv.~s;/. I ".:;as ° + "  "~:- tl, e ~<m .... ~<~ between .. pilot and copilot, 
hea<lsct on, listening to the ratio cor.rmunico.tion between the g rc[u,.:l control 
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Station and the pilot. If I had not boon listening in, I can assure you 
I wo~tld have boon very ~happy about the timc the a!t.9.~e%er noodle indi- 
cated that wc were gettin~ bclo-~v i00 feet altitude. 

Ln addition to the daily flights, a week!y, al!-v~oathcr ni,J'_t-flight 
_ .,~<~s~ L~ night ws, s :tnnugmrated last February. It leaves 7,:ilr~inF~ton ove~f ~-' ~ - -~a, 

s.t 23,00 c_nd returns at 0~00 Thu~"sdo~ mornin S. 

-m this connection, I ~.;;'ould like to make just passing reference to 
s] cicsely related 9rr~zrsm, hish-lighto,d, durin~ the past month, by the 
All-..eather Di~rision's C-54 2A00-nilo tro_us-Atlantic flight from Stophon- 

.~..f,~un.l~m, , %0 ~ri~e Norton~ 40 miles west of Lc'n£-~n, in 12 h-urs 
and. 5 minutes. This automatic, nonstop fli{lht was achieved without say 
momher.,)f t h e  -nine--ma.n crow o n c e  touchinj the controls {~om t ~ , K ~ - . ; ~ f  to 
• ~ . . . .  ~ ~ ~, .< O.n t o u c h d , ~ v n .  I t  r e t u r ~ . o ( !  t o  ,~ll~.•~2~:,oon t~'ro ~;rccks s.So ,~.nd " ~ ~ e q u a l l y  

• "-  . ~ o u l  ....... n t  i s  r e a d y  f o r  sto~.d- s u c c e s s f u l  r e t t ~ m n  t r i p .  , .o  d o  n ( ' t  s a y  t h i s  ,~ -" . . . . .  • 

ardizaticn--"stupid pro.of." 

Perhaps the most slgnl-mc~.nt trend in the subsonic field since the 
was hc.s been the a]~.ost complete trn~s!tion fr.om rociprocat-.ns to turbo- 
jot onsinos in our d~velopment typos of .%ircraft. i~ithough this trend 
boston <!urin:3 the latter part :of the war, it was not until the war was 
over that the greatest strides wore made #m the reaction tyro prouu].sion. 
In fr.c:t, all ,~ur no:'; fichter designs incorporate some tppo 92 a reacti.Tn 
en:~.ino, either of the turbo-jet or c. combinati::.n of the turbo-jot and the 
liquid rocket tTDo. 

Ln~ther impo~%ant -~r ~ject boing n.onitore£ t 9- the Sir Force. is the 
use ~f atomic power for the propuls'.on c.f aircr-~t• T~ ccooeration with 
the Atomic'Energy Cor~ission and several a~craft en<.'ine., c.om~,~.nm~ "~s, the 

NE_~ project +~- Our:>osc :~f A i r  H a t e r i e !  C-m~man'"  h ~ . s  o n  i t s  b o o k s  t h e  " "~: ~ u  _ . _  

which is. the dcvelo~omont c.f an atomic oncrpj p.s~,.~or plo.nt f~r use ~ 
e l  ~ n u r  a i r c r c ~ f t  o r  ~ u i d e d  m i s s i l e s  S u c c e s s  i n  t n l o  b ' . r ? j c c t  m i s h %  w e l l  

bc as sifpJ.fico~nt and as importam_t: to militc~ ~ science as 7"cs. ~ the ~~r-= 
faction o£ the. atomic bO~fo. 

Since Vj-da~/, new Hilitaz-j Characto~_-istics ~ ..... • _,.~.~c b o o n  ~ s t a b i i s h c d  for 
f')ur distinct t~..)Os of fishier -" _ " ~ based on c,nc~ o= derived from 
~'nu ~ exl?erienc6• The four tT~.os of fishtors are: Penetration, Intercontor, 

The P<:nbtration fi£.]htcr, as t1~o' mr=me im'0!ies, is required to o<:orato 
~"oeplg within enemy terri%~,~g against ono~F aircraftan£, gro~C tar~gets. 
The A!!-.-cathor fijhter, _knovm ¢.urin[~ the war ms the Misb.t fiihter , is 
rcquir..Y to. oporat~ .£urinc inclement weather and at niE']h.t~ usin C s.uter~%tic 
,~m laying eofJi~nent and ra~!io .%n£ radar ns~icmti~,na! aids to permit 
missions rundor adverse weather conditions. 

. 
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The Interceptor fighter is a local defense weapon • capable of takfi.ng 
care of enen~ bombers end such missiles ss may c'ome within its range ~ud, 
capabilities. It is characterized by a very high rate" of climb--requiring 
be~veen 2 ~nd 3 minutes to reach 50,000 feet--high speed ~nd short en- 
durance. The Parasite fighter re,.oresents a new approach to the problem 
of defense for very long-range bombers. It is intended to be c~rried in 
one of the bomb bays of the parent bomber airpl~ne and released in the 
vicinity of the t~rget to.perform its mission. It v,~ll have folding 
wings, of course, end no landing gear. It must have high oerformance, 
endurance of about an hour, and a good pilot. The feasibili~ ~ of Pcra- 
site fighter operntions is expected to be demonstrated within the next 
S eve ra I wee ks. • ' 

In e'ooh of these four categories of fighter ,..zrp.!~,ncs, we h.-ve in- 
{{iated projc ~ . " +~ + ~ c~s v:hich ere the potenti~l ~rototypes of production f~.~,h.,~rs, 
~nd they are. ~esigned to replace ~v~n ,u,~.ll),., the f_,.gnters, emoloyed._ during 
the v:cr. 

The trend in bombardment aircraft is to establish three basic types-- 
the Light, ~,,iiedium, and Heevs.~ bombers. The Light bomber ~'~II bea very 
fast airo!sne capable of providing support for ground troops, and ",~dll 

operate from bases ~,,,.~tSin approximatel~T 400 to 600 miles from the enc.:.~v. 
~hc i~iedium bo~er "~,~II bc the "'..~rorkhorse" weapon of the Air Force and 
will operate from bases v,.~thin 2,000 to 2,500 miles from the target. '~e 

". Has,if bomber will be more of a special mission t~<pe designed to"strike 
well vrithin ene~/.territo~/ snd~ cs ~ve nct.r:see it, must possess 55,O00- 
mile radius of action. 

An interesting deve!o.oment ~,'rhich hcs been recei<CtnF, recOn~ omnhrsis 
is, t~t of en en,,,,l~s, tr~ct~ traetor-tFpo , Irnding ge~ir, retractable of 

~h~ _ ,rge footr~int cours{.. Its c.hicf ~@v~nta.gc lies in the fact th.~t ~ -~ ".'r, .... 
results in gref.tlyreduccd pressures on ~ the ground. Consequent!:/, the 
-~" ~e con ..... rcr .... t operrbe from Irnding fields of v:h~ch the ~u-~f~c ~-,~ -;,-o~.",.~ not 
support the p.lane if i.t. ~vere equippcd,:~,ith.:r conventional gear, . ~is 

co!!rocratmon v:ith ,the Cor~os of pi~ojeet is being ccrried, on in: close ~ " 
" Engineers becsvse of the ultimate effect such sn -d.opted ~evic~ could 

have on ~mmvay design. 

In the ~ ' ; "  ' ,.eel@ Of electronics: supersonic flight has posed some ~if~i - 
cult problems. The errlg w~.rning r~nge of 200 miles now #vri!sb!e must 
be extended to severr! thousr, nd miles;. ~mbient temo.crrtures of equipm<!mt j- 

used in pilotless ........ t r.ust be stepped um to, sere ~.~1 hundred P.~,-~ 
,tnd there is mn urgent .requirement for ,~dded infer.motion on ;,:~.vc propa- 
go tion characteristics. 

~~<ht is of the utmost The "human, enginecring"-phase of high-speed .~ .... ~. 
be.sic importance, ~nd wc are therefore conducting exhsv~stive ph]~si0iosical, 
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biophysical, ~.nd psycholo~.~ca], studies, and tests to determino ann's limi- 
tctions ~th the objective of providing means :to overcom~ them. 

The principle of Pressure breathing developed by the kir Force <h~ring 
the war has bo~n ~xtended to cxtremel[/ high bre~thir, g pressure levels. 
Tests conducted in the Acre L"edica! L~boratory st 7,~ri~ht Field's Engineer- 
{ng Division indicate th,tt survi%~l in a vacuum is n~:~ -,~ithin the realm 
of possibility for human subjects. To acco~olish this, s breathing 

pressure of I~0 mm of oxy, gen'-lO, O00 feet equivalent--is required, and 
counter-Pressure by restrictive elothin~ is needed to prevent sec~,ge of 
blood into the tissu@, especi~lly over the Ic, rgc, massive areas of the 
body such ;s the chest, %run!<, forearms, thighs, and c,.-ives of the legs. 

~Fin~lly, I v dsh tc tell you about that phase of our program which, 
while still on ps~per, may soon become s reality. This is the oroposed 
ARD'C~ o d~ ~loD,:~nt ~nd ~v~lu~tion f~cilit~ which we deem essential if we 
are to develop the aeronautical equipment which ~.~!I be required to assure 
us -~vor!d ~.eronautical suprema<~. 

~,c,~,~ we the threshold cf .~ new era of flight--th~ trans,tnic 
~nd supersonic era.. Our existi,ng test facilities were for'the most part 
dcsigne(~ to test convention~l reciprocating engines nnd models or com- 
ponents cf subsonic aircraft. Such facilities arc inadequate for the task 
which lies ahead. 

Not so m~qny oY-~'~rs~, ago i~Jnst~T cou~(~' 6esi£n and build an exnerinentnl 
a" ~7 .~  , -,  " ~  o " { . -  x~.~.nc for f~-om 25 to i00 thousc.n@ ,.~ol~r~. l ' , :ov,"  t 2 ~ c  cost rains . . : . ~ - c m  i0 
to 30 million dollars. 

rt cost ~AA ,:,~5,000 to design ~nd const~mct the _~T-9. It co, st only 
:[:600~000 to design and buil:~ the first prototype of the Booing F]}ging 
Fortress. ~e XB-36 cost over ~0 million dollors. Our newest jet b6:ubers 
• ore costing us between i0 and 15 ~/.lliens. 

Fs.cilities for development testi~ have incresscd in comoloxity tnd 
cost almost in proportion to the incre~.ses in compl~xit3~ and c<st v:hich" 
porte.in to the aircr~.ft themselves, in@ustrTf cannot o fford to b~< -rid 
maintsin the facilities ::hich are necesss~ for the duvclo:~mcnt '::hich we 
envision ns being required for the very near future. ~.~crefore, the- ~mst 
be ccnstm~cte@ ~nd m~intsinc% by the Government. 

9~-. heart of the <4 ~ - ~, • ..... ~ r~p,.,se ..... <~E~C 7,~II be the ~,.~int~ tunno!s--h.~gh speed-- 
c~or.b!e, c.f d upllc, t~n~ the ~tmos~her'ic ~,.:~,...~,~.-:,~ +.~ .... ...,~ c ~,.: hi~.h altitude ~nd ,~s 
large .,-s power end cost ccnsi<!erttion will ,r~ormit.. ~n~ r~ ..... ..... ~n~.:<:..~-~ f,~cili- 
ties -:,.-~Ii c:>nsist of those ~7,'-,.~<,, t~,st facilities required to ~:,s!<e the 
--ATEDC ~. well-rounded conplete dcvelonmcnt ~.n¢ test center. 

1 1  
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}~e: facilities of tb-+ A~C-..-:ill be .available to -:,~+~- and +~,~.~ cf 
th~ vorg +hizh-pbwer win£ tunnels will be a~ail~ble to the Navy and }~vy con- 
tractors ~ vJull. In ~"~÷ is " o~=,, ......... ~= ..~ s ~ ..... , it ccntemp!atcd that the ~,~,,~ ~ .... 
.,.,1,.3~ ~ t ~  i u t h e  .+in<J t u n n e l s  r i l l  . c o  a Q c o ~ p l i s h c d  ~,,-~°, a c + .. . . . .  t t e ~  "~-+ 
~ng o~ e~ur! rcorcsentation :+ , f - the .  ~ Air l:'crce, ~ • ',c.%~., and industr~[. 

T ..... ~r_n~.t+, a t  t h i s  t i .me r . . : . , . "~t  s e l e c t i o n  .... . . . . . .  = &he s i t e  o f  a r c h  m';r;~ t h a n  
• -~ ~ - " o "  . . . . . . . .  t h i s  c a n t e r .  "e.grecment on ~;.'~er~ ~ nrincin!cs for the .~st,olL+h~t "° 

~q,?is!ation . . . . . . . . .  can be introduced in the ,~.-,~+~ Congress, ~qe- . . . .  center ,,~ u.l ~ cast 

,.- farce ~mount of money ~ ivhich CcnsresS m~st appr:'priate, but nothin~j in 
or, r . D i a n a  f o r  n n  . . . . . .  u . -  d e f e n s e  , ,_s m o r e  i n p o r t a n t o  

" . . . .  ~ . . . . . . . . . . . . . . . . . .  e . . . .  ~ e  I w a n t  t o  l e a v e  : . . - i t h  t ~ e  T n -  +,'!.,++,+, t o  . . . . . . . . .  i T . e  b r i e f l y  t h e  -~ ~ . . . .  , . . . . . .  
a u s t r i a l  Cc l le . ' . ,e  e f  t h e  A l~ .ed  F o r c c z . . - - t h e s e  a r e  t h e  i m p o r t a n t  p o i n t S :  

I .  ~ + r  ~ e f e n s e  a f . ' i n s t  t h e  a t ~ . c k  t h a t  m~v w e l l  s t a r t  , ~ n o t h e r  w a r  
,...~+I]. be in our existin~ capacities to rata]_, t~. ,+ ........... ~ ..... mm- 

me:}~ .:..,c %c count~:r-cffcnsivc ration may well constitute the net worth of our 
~cfenscs o 

2. Because of the lesser.:i.nr importance cf t~e.time rnd ~ ~ 
@~+n~ ~C' in ~eacctimc is of greater z ..... o~t~..,c~ than c .... r b~fore, 

< ~ scJ plays most irocrtant r~'Ic an the -~'~" 3. The c.+v~l . . . .  n cntist a - ~ . ~ -  
• , + ~r .c~ e.n~ a r e  " , : o r k i n ~  mere  t r y "  PZ, D ~ m c t ~ r ~ .  ';#' ~ c ! c s e ! y  

-.<:L %.h h i m .  

4. lVe are entering ~ new sir a c,~.. ~!hrtir.e ~evelonments br:,uc+.t all 
nations roasonmb!y close to the ~-.~ - _..~. ~-:~'" • , o , . r  ,,~' s u p o r s + u ~ i c  ~ + h t .  The . . . . . .  t 

nation to put sufficient emol-asis on research and ~!evel$~mont t,..~ s.::ive the 
n r t . b l e m s +  Inc_ ."  ~,~-~t~,. t -  i t s  p r a c t i c a l  c c c c £ p t i ~ b ~ ; . e n t .  . v . ~ i !  ~. , , . ,~, ,s ,~ o a t r e m < . n -  

~h= u nati.on. d o u s  a 4 v ~ n t a s e .  Z."e r ; a s t  b e  ~ - ~  

~, ~tcnsive tcstin~ ,facilities a r c  badly needed by the > ~ i l ; + - r , r  
Services and arc far bey.: nd the scape o£ . . . . .  _ , ~ n y ~ r . z n g  e n v i s i < , n e d  b e f o r e  ~.<;.~r]d 

vjs~ IT° ~ery @ffort is bein~ r.mde by the £ir . . . .  .... ., ~ o~c~ t<- exF.edits action 
throuch t'oe various a~.encies ~n~,~n~,~ 

, i  

6. The lack cf .rrci.erly trc.+ned technicians an£ scientists consti- 
tut,;s a prcblem which our co!lewes••, an,¢ ,:~,,~-o~+~_ .•.~_~.~., ~_~o .... .~II have te selvc 
f:-~ us, but we believe o~r .r.,c%,~+m is well .~nt~_r~.t~.<~ ~.,d_th theirs that a 
soluti6n is in slight. 

7, Because ~++ the --a~nitude of *'~-~,e R&D nrerr~ns of the three ~epart- 
ments, it is essential tb.st they be coordin~.te~.° Proper machine_~ ~ t<" 
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en?.ble the ~ccomDlishment of this is either in bcin{7 cr h~s been previ<~.ed 
fer and is being set up. 

• As a closin~j thought, i should like tc quote for you from a recent 
~rticle published by the Honorable Rebert P° Patters~"n,. frrmcr S,.~r..t,~y~- 
of ]~i~r: " t~-~..~; is no cdequ~tc military ~-t~ _ ~:,_~ ~ct.,,on against the ,-tomic ho~b 
in existence t,~d,.y. "~- ,'nJ ;~=~-ICT o~" the n-or: r~-ar ,~c,_.p ns can p.ro.fuce ntvoc 
n"~s,,~ ~eath in the v~ ~ heart of ~r~- ~ ..... bristlinc ~,'~,±~. the best milita~f 
equipment science can provide, '~ie best--the o_~r c.~e ~,.~:ou ........ to,day ±~.es in 
our 7)t~ver to strike back fast and terribly if an en.e,WF shcul," attac!< .,.. 
;..We nmst get ~ ~ ,~,~,-,~ ~nc~ keep that edge of first l'_ne d~un_u. VZo haven't got it 
no~-. As a nation~ wo can--we must--regain the rea:]y strcn[th which has 
been lest. To delay is to court ~.nn_hl,~a - -i "l .L~ :~,n." 

t 

(8 December 1947--450)S/rti 

i t ' "  
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^ ~.~ " " "  T "  I ~ r ' ~ "  I}l '~ RESEARCH .... D D~;,\~LOP~.J:~:.:T T:gE ,,-IR FORCE 
17 November ].9%7 

.~cKI.~EY : General, ,lid I undcrst:~-,'l you to say you ~..~oro GEI[F/t.L ~- , ~ .  

coin 3 to have a t:,st ranfio of 5,000 miles fc:r cui4od missiles? 

GE!~EPJ'~L C~C~IGIE: Yes, sire 

GE!,TSPJ~L I,~cKIiCLEY: "..'ill y,.;u claborz.te on that cno a little bit, 

please sir? 

GEi~RAL CPJ..IGIE: The Research aud Development Bo~rd apb',ointcd a 
spccial cc~rdttco to study the pr,)positicn of a test ran:]o at ~;hich to 
test the long-ronge L~idcd missile. This committoc, v~-ith represents.rich 
from thc various dcp::rtm.cnts, various military services, and v~'.ri~us 
sciences, studied the ~oss~bic sites over the c<'untry, anc} came up ~;~th 
their re.con~mcudotions for first choice and second choice cf sitcse 
Naturally, wc c:~n~t expect to fi.ud a strip of country cn this continent 
3,000 ~zilos lea 3 on "~hich we can put up th~ rod -flag at each cad ~nd go 
out and shoot at-~ill, a lot of the firing ~'¢ill b<~ qoros~ rearer. 

• ~ ~ i ~ %  

An off oft vms made to fin,l sites whore proper instr'~mu.'ct ~,.'..- sites 
cstablls ..... along the ccurso--r-qdar, radio, and other facili- could be " ~-c. ,1  

ties r_ocossnry--so th~'t missiles could bc trnclcod as they ::;oat cut 
alon~ this o:..urso. At L,r(,~oLt it is still a plan; it is still in the 
study stage, but the imp!omc.ntati:,n directive has come ifron the Joint 
Research and Development Board to the Secrotarlos. The ~ir Force is 
charged ~?ith the responsibility of carrying this throu3h ncv/,::ialthough 
% l ' - 0  croup that it ro~lly mnnitoring it is :-gain cc, mposo~l of representa- 
tives of all the " " As a ':.~attor of fact, ~ ...... . cervices, . ± 1 , ~ }  :~.ro the same in- 

dividuals "¢~ho sat on the initial cor~aitteee 

[ • 

GE~'~s[L~L ~,.{cKIL~LEY: Do th,Jy contomp!ate a land ~mss for the ro- 

coivin Z and? , " 

~•' Z; '  " .... " "~ ' ;  Slre G;:,I,,~,~L C~V.IG!E : ~.,o, 

QUESTI01T: General, some of us arc on a co~aittoe f<:r the report 
on the development of prototypes, Several people have st?.tod %hat 
tho~ consid,ored the length ef ti:uo excessive bei~vcon the time th~;% 
the co;..z~ittoo of a corto,{n service approved ~n item-~th its charac- 
teristics and submitted it to the agency for its development ar.d the 
time that the ~;rototy?o v'as frozen for produotione Certain instances 
that they u..v~ r-, vzero the length of time bb~,'een whom the :icv~lo[.ing 
a g c n O y  ho.ndcd J.t over fc, r "tosh a n  J. ov~luzticn a n ,  i v:hcn it "..~o~_'t back 
again because they toss<.,~'~ ~ .it back and forth. That v.ms one.. Another 
one ~;¢as thut in sozm instances to freeze the ty-po for pro:!uction ~.-ms 

not ccnsi(lerod appropriate, 
°, . . 

~='ii ~ <~ I! ~F% %~ ..... 
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.......... ~.L",. You ::!cau they clef'erred • %}ia cc.cision'~ to "_'<,T, rcvo.. 
it fcr F, rod,~ctio~z-,vhilo the SOlC,,:t!s~s Wore sti:ll tryi'..q G to i~::,2rcvc it 
a little mere? 

l ~ (~h'~ j QU~o.,.IOI,: : Yes sir. ~nctLor oo:Ccr,;tc,' .instsnco is whore oJ-: i:'divid- 
ual had _,~ w;ry im/,,or" " . . . . .  ~ u ~ ]~0 " I-- '" ~ ' ~''] ' ~  ' " ~ " ~ ~' ...... pabentod saw~.r~! phases of i-b, but 
before the Lat~..t~ wore apLrovod prc, ctical]y a yijf, l ~ UgC.4it by--and "this 
was a very important .item hhe#t he u'as still wcr]ciug on, These arc scm.o 
Of t}lo 1 .... t,.,l..CO~ g!VOn. Could you give us y,-,'~ Y-~.Ol"~L)i.qi!It ~"~I! "/£.,.(]</'IOr 

t h i s  i s  c o r r e c t  a n d ,  i f  s o ,  w h < t  , ~ t l " o r  f a c t o r s  o h u s c  t h i s  cLuh:~y .... J . . . . . . .  : ' . .  "¢J ::.~. t 
oa.~~ v~o do to improve it? 

• : ;- • 

GET'~ZU~L ~ '  ~'T~ - " . . . . . . .  ~ 4 .  , . r ~  u l _ , . ~  o . . . . . . . .  

#hc;r I can rom.c;~.bor all the .... ~- "" I • . po,n~s y:.u made or ]]l[~'b. Thoria hzs al;,-a.TSa 
D O O ~ : a t ( ) " b 0 e " 11" . ; ,  i~  ~ ~ ~ : " . i 

V0!op an a].rpl .... o ,'~.~tl '~,t i-i; roa:ly ~- pro~uoticn. =~r I thiLO,~ ':,O hove t:•," 
bc r';alistic. 

• i -o- ~ r . I r ; l aa .~ . t  QUESTION:. I wa~ not c!n:sidorin C spmcl. :~c,<!].  ~ 0irplan.~s. 
any item. 

~',~.:~,~ CE'~IGIE: The s-qmo fe•otors ~ c " t r . i : ~ .  "~@~othar y o u  ':-Ire t,~l]ci-qs 
a b . c u t  a gm~, o r  . . . . . . .  .... ' a i r p l a n e s  or so.no fc. I ' ] ] l  o f  s h i p °  "~'Tc-Lv-:]-~bor I q u o t e d  
~omo figures to you ,<n the i.ucroasi_ng cost cif nirz-lar~Os, I ;:5.11 talk 
about hirplanes b<Doausoi knew :uoro ~:bcut them thanI do about gLtnS or 
s h i p s , . ,  ' 

• I : quo t i ad  to vc,u Come coasts of dcvi:~lomifi C cxpcriZlontal a4r';].~em 
for example, the I PT-9 t::at "North American dcvclcpcd !~c.b in 1936 at 
a cost of ~'"" ~' yeS, 000. ~ lot .)f that .consisted of ~n e.n<Tino<~r dr'~'v.~iuc 7 a 
sketch--to, use the old phrase--on the b:'.ok of c<d <h~volopc, am..! ;f,':ini:] 
• out in the shop an~ wavin,i his ~.rms anl getting that particular ~,~rh 
done. But we canit do that ar~£ more on th~ Ibm'pc of oquipmm~t th<t vm 
have to have to do the job. It tal,'.:os v-~ry '~"otai!o,? []-~('I precise c r g j . ~  

nccring before - :c  cc, n put any dra'~',~_~s. ~,ut into t h e  sn%,,~. '  ~" I,~o'7. oquiT.- 
mdr.t iIs ~<-~ much more. ccr.~.]?lioatcd. 

BaCk i=: the' ciz s c o f the PT-g* ib didnlt make a .])O2m$?"S -..'q:l"bll ,~f 
di-fi'orcnoo ;;bother the surf,co On that 7~in t w'J,s oxactl~, ~ t:m~o '.~,nl con- 
formed to the design to a thousandth of r,,n inch or n,r't, but ill the 
Case of %he P-80, P-84,: ~.nd s,~m~c of the other of our latest a;~.d fastest 
fighters an:] b ,tubers, it is cssc-ztial that 'the surf.nee of the wi .... Lc .... t~ 
hc!d as accurately as i~cosm,,Ic to the dcsign. "So i~.~stcad cf L'{:ing out 
a n d  b e ~ _ . ~  o n  a shc . . ; t  o f  . . . . . .  b~,~~L ; ,~ i t  i n t o  t h e  a p d . r o x i m a t e  s h a o ~ ,  
it is not only ne, ccssary t,'~ first design, but it is equally important %0 

construct the very cxpsnsivo t(<ls in order, 'to she•pc t~c~~ '-"~ S ~ 1 "II " for this 
cx,wc, mme..-t~.l article properly.. The B~7 is '.'lUC! tO fly :u.-st "~'.~. :7. ay now 
out in Suattlo. I ~_sh you could sec the ' " ' ~ . .  ' ~  - ,~-,..S skin (:n til...t air?iano, 

:,"~ f''--'"" :i .,: ;" i i 'i 



.l~.,'~, ,r = . ~ ,, ~;:::. -f f  !~' l '  : ". 
' . ~ ; " ~ . t , _ . : e ~ . : . t . , I  H h " '  i ,  , ' , , .  ~i i F -  .: ." 

You .cloture alu':ihum skin. ' ~ '  :" ~~ , .... 47 shoul:, '~c.t be. s~.'-~.=. ±nu Booing ~,.., "I ~ ...... 
It should bc "called plato. It is three-fourths :-f a~.~ inch thich a ' b  the 
center sec:~=ion of the airplane. It. is not rolled int,~ shape; St is 
machined into shape. 

.. Booing acquired some rollers from an extinct stc~)l mill <:.n the 
wcstceast.. They lm,.~, them installed in .their f:'.c'~ory ,'.:nd they pr~- " 
cessed the steel plates through those rcl.].crs in.ordcr tc bend, thc;-~ 
i~to the final curvature ~ich they mu;r5 ht'vc bcfcrc they c.'~m bc .':L:pliod 
t o  the ~ing, In ~ ~ "  " ~  ~,d~lt~.. n, those ~,latcs . a i ' c  indivi:hmll~, machined so ~:s 
to hr.,re the baporo,:1~hickncss from the oez~ter sc~ct:h,n :>~ out, -'~,'~,' . . . . .  ~,'; ~ ,  4 .  ' , , . u ,  y g f L l  

can see is ~ost ox~:,onsivoe' 

So we iarc <loali~ C with oqui[>mo,It--th.z.t applies to fire control 
systorls ~,-~ ether oqui]i)mon t .~ ~ ..,.~'~ . . . . . . . . . . .  ,., ...... is so extremely C':,mpiicated 
t!mt it takes :..ere au, -~ ..... better @mlified men a lcn~or t~-', to ;,]o;~'~.;,,.~.'- it. 
The sar.=c applies t<: the fabric::'.tio:% of it an,l ~c., the dr;bu"gi~g~ .. of it. 

~;=<;n v/d "~"~ <2~;c~ to 5hc o~aor end of -She quosti, u " - " , . - ~  u•" - ........... .~ro l'/O 

COi~-'g tO [;,ut a~l i tum into prc~luction? How good h~s it ....~-~ t,, bo before 
we p~b it into producti:Jn? Who development people aFproci..oto :~s wol~ 
as do.~thc usors that you o~n always ~provc a ~*,'~.c.," ~ of equipment, but 
at some tin,.', you ha~.~; to b.:, "C.:lo.~ . to say, "This is as b.:~..,.;."~ : ' a~ v:o can 
afford t o  mak,.~ it. ':-c ",',ill build a lot of them like this." 

Be it is "just a question of .jud~-:~ent c~ the' pnrt of-th,::s~ who arc , 
rosp,,)nsibl.~, for the. n,atoriol program of a sorvico. It is ~ ~,r,o-~J -~ ,~f 
Ou~r-,o-.'-t."~hcy hav.~, to exorcise wnau a pi,vco of equipment is devolo,~od \ 
" b O  . a  ~ , " - n - ' -  ' • - p: ~,~ v, hcro £ qunntity of tb.c~t piece -,,~,,__i.~. o,,n~itutc~ ~ .... a useful 
~orco., 

• I rc~.cmbcr you raised one ~2oint about ;~ator, tsw To my km.c, wlcd:~o, 
r }-now. of no ,,ovolcpmont of any of cur equi.omont b~in,L." holdup pondin;:- 
~o,,...~o_~y s ,~;u~,ting., his patent ciaim:a~oproved b.f.._~,~, " " "  we wor.t a}rbL:~: with 
it, There is ::'.n involved patent procedure going on in c~ch co.so .)f 
dcw::lopmcnt work, who.thor military or not, To my k.uo;vlodg.c, '-,,zo~ cro n,...j~. . 
hold uF. i~our dov,'_:lopment by.~e pa~nt aspects of 'the v.',:.rk. 

! "" . . . . .  [ . 

I. have rambled or, at some length, I donIt ~n~ow whoth~-~r i have ' 

ansv~rcd the points in your mind or not, If I havcntt, I "~vill bc vlad " 
to try to hmplify any pci~.,t I have ]aissed, " : " ' " " : 

QU.~S~IOJ,,: Y : : ' . u  haw: answered those very nicely, Gonc,~al. Tb.~ point 
we are tryi~:~-t,'~ .:..;~:t at in compiling •this report is t,: ~c.t ~II the 
reasons .why this l~:ngth of tino is considorod execssire 'in ccrtai.u !pOo- 
p.los minds.. • , . 

L 
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~ ' ~ ; ' . . , ~  CkLIGIE: " . . o i l ,  you can translate dollars into effort, 
manhours and tyge of effort, so there is a bi C item. You are talking 
about somcthin!- r~c.w thor is more .cemplicatoJ. than it -~'as considered 
to be two yo-~rs ace. 

QUE$:flON: I know the men and machines are doing the best tho~ can, 
but what we arc trying to get at is the politics of qrg~rization. "hm_ 
an idea comus out, a technical oor~tteo farms it out t<" a devoloprr'er~t 
agency and there is a lot of pager work aud personalities involved. It 
is not the work, as I said before, it is this ]?orsonal angl(~ that COOS 
on bctu;~ccn the various agencies. 

G_.E~:~Fd~L C}L'~IGIE: A lot of s~aff \~ork has to be performed i:z :ar- 
rivin C at final approval of military char~.otoristics. You cantt take 
the ido:~s of any ":no Group c n the staff and say, "This constitutes the 
best thinking of the Air Force as to what the military characteristics 
ef a ne.w piece of equipment should b~'.." There is a certain amo~a~.t of 
time consumed in coordinating and getting the best thi~in C of the 
v.qri<~,us elements of your ~q. ff. So, while the idea is still in the 
[~:aper stage, there is a lot of time consumed. Therefore, if you arc 
thi_~d~inL~ pretty ~rill out in the blue eu a pioc<; of type of equipment, 
you are apt to have to chance your statement of characteristics a few 
times before you finally cot it fixed and it is final. 

I made one statement in my talk--I just h'apponcd to thi_nk I may 
have given you the wren C idea, I stated that one of the purposes of 
our roseorch and development , directly or indirectly, in the Air Staff 
~ms to enable us to segregate the roso::rch and devolopmo::~t work fro:.~ 
the procurement of materiel, I dontt wont you to take me too literally 
on that, The working clement in the Air Force, the operating element 
that is charged ~ith the whole materiel function is the Air ]~atoriol 
Commland at ,r~ight Field, That is not only headquarters of the -~.ole 
materiel activity, but it is the place ~{horo the on~]inooring and de- 
velopment laboratories are physically located, 

It is~ thoroforos, impossible for our dov.:~Ip[~ment people to Zo in 
a hole and pull the top in after them, Of necessity we are ~.rorkin C 
very closely with the procurement people who are charged with meeting 
our a.n_nual programs of procurement of aircraft an~ equipment, and ef 
nooossity~ w~ are working very closely with the people who are chargog. 
with the over-all functi<.n of maintaining the equipment v!hich is now in 
service, So there is Coo3.. coordination, I fool, bo@:.:oon the various 
olorponts, 

- I 

This tendency of the resoarch men to continue improvin.; forever and 
never turn it loose to the production people, I fool personally is 
pretty well controlled in the Air Force. I canlt speak with authori'ty 
for the other services, but I a::t quite reasonably sure if I had a chance 



..... ~ .  ~_,~:,.r'£ ; . . . . . .  " : : 
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to leek into that I woul.l find the same situation there.. 

C~'~PTJ:IN RO" %EY: General, i 7~ql~.t t<' follow Ca2tain Davis' question 
just for one moment about a thoucht I hud, that in your fine :liscussion 
of this particular air?lar.:~, or sonS;~ other .~,ieco of ge~r~ that some- 
day--it may n o t  b c a  ol'~:.::.~--thcrc ~.'~i].l come a point whuro the animal 
is so com.olex you can't t a k e  it.,,%part a<;,::.in to jug.Th; with it, and 
J.f it is a prototype, if y~.~u haw any prot('typo d,-volopmor:t you have 
to build another.. Isn't there a ;~oznb i'~ mc-",.,er=~ .uirp!anos--espocially 
~Cn they are all expensive and tNco a long ti'~e tc brild--whcro you 
"can do no more to -tl-:::t as a r-,roto'b~q~e and you haw" to set s,mto now. 
idoas an.'] buil~i son<, other protot.~2e? 

GE~Bm~L C!btIG!E: .~,mt ~s. exac~_!y true and that is exactly• the 
~,~attorn that dcvelc.om:~nt follows, You can:t -' " ' ~  , ~ ces~,_~ a -low O].'-a?lO fro~." 

the ground up for ow;ry r,.eT~' roquirom<)nt tl~qt yc:u h~,vo. 

Lot us trace the dovel¢.pmort of the B-29, for example, ,{:- c~no 
out in 1942--when wc flew the first ozte--~vith an airplane which ?roved 
the feasibility of such '.~. m:~chlno.. It was a far cry from the airplane 
that operate:l ~'v~r ..~L.an,. ,o.~,.. cvcn that airFla'-~e is .. far cry fro::t the 
next stop in the dcvcl<Y..~cnt cf the B-29, wl-ich in the B-50, That is 
just st~rol..£." ~"~" tc c.;mc; off the ~~roducticn~. lines nov;, 

": .... for worth- So, in so far as possible, as lon C as tn .... is r~'om 
~d~ile ~m}~rovomont in an existin:; piece cf cquipm,~nt, it not c'nly is 
cheaper, it is much quicker to ..7c% improved equipment by impr~,v4n, ~ .  _. ~, s~.'me- 
thing which is already in ox_s~ "~v~nco# rather than to start out co:u- 
plotoly: from scratch. But eventually you will .... to t1~e point ~fnoro • . - ~-~ ~ ° 

you canlt .do that any mc~ro, It wo:?,~t do any Seed tc put := bi,j:.~cr on- 
cine in ,z B-50 b.-;causd there isnlt ro~m in that r:ir frnmc tc c::rry the 
fuel that th~ big-:~cr en/fines wcul.:l c~-msumo to t,u].-.o y.:~u either farther 
or faster. For th:~t reason, you :.my expect thot th~ B-50 ~:,-ill b.:. the 
cud of the ]3-29 ~r'vclopm~,:nt and that our l~ter requirements for bom- 
bar£me.~_t .qirplanes v~ll c,..:p, out of "', now project that is in the study 
and dcvolopmer, t phase now. 

QTTESTION: Po:=,ding the cstablis]mmnt of the pr<,pcsod now Air Zn- 

;'i~%eorin S Devclcpmc,<~.t Facility, what is the a;orc, xinato porecnta~Zc c,f 
Air ~" orco rosc?,rch az-d d e v : ; . l o : , r ; ~ : , : ~ t  ~ _ c.onc in service-ou'ned facilities as 
tom,pared ~,dth civilian facilities, and in Icncrally-.~h~t fields dccs 
oath cat,~'gcry fall? 

GENE~t&L . . . . . . . .  ~ .. ~ , ~ , j . , , ~ . ~ :  T woul.:~ like %o cover bhnt p<-rc.~'nt-t.~:]e busir_oss 
first, I thir~k it misht be v.,:oll to, ~ ,-'o h::ck an.:] stnto a b::~sic o::n.copt 
that we v;ork on. Tie do not consider the ,",[ilitary Service as o, ~2roper 
group to car~y on the actual rosomroh ,or to c~rry :;,n the '~ctual ,:lo- 
volon,t~:ent of equipment, 

5 
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Ninety percent of the money that is appropriated to the Air }',-roe 

for research ~ ' ~. .. 
un~ dew~icpmont is soent oY.. contract ~,ith industry. In- 

dust~ is thus r~spcnsib].c to'us for' ~Icvclc.pin.j the equipment and bar!- 
ware tc meet our requirements, it is our job~ in our lo.boratorio~ a t -  

./riclit Fi~l,l and Olscv:h<;ro, to translate the military rcquircmcn'ts a ~ _ d  

l~,.J.!J.tary characteristics into porfor.n, an6e specifications which wo can 

pass on to industry. 

Industry studios them an-]. tai=es ~ contract to develop a piece of 
m.~ ~ the requirements of a particular spooificqti<,r... ~.~]~en equipment to -,-h 

they complete its dovelopmo'~t, %hey will submit i~ to the Air Force f<:r 
test, to determine its pcrfor~,~.co and determine whether or n,;t to see 
if it meets the requirements of tb_o spooificati,-',n. If it doosr,.tt, 
then we r~'ork cu-h ~.~%th them what changes c,:,.u be made to make it the mosb 
useful piece of equipment.% :possible. 

r i. z~ Inerc.ore, I would ,~._a tb.qt almost. .. all .of our research ca-el, do- 
• c~..l ..... ~ ostablishmi~nts. The roqu.~r~ ..... " volopmcn,t ~s carried ~n in "-~ -~-~ - " ~,e~-,t 

that we have for t h e  Lng~neor~ng and Development ~:-n-bc.r is more o-le of 
bosbing than it is of actual development. They will play a pc.rt in 
d~.,~,loom~.~t because in~!u.~:try vrill, under the c~,ntract, dcw~.lop the 
piece ('f equi}/ment; thc'.~ ~,!ols or components of aircraft or on.~inos 
will be sent to t0~c dcvo].cp.~ent center for '-~os~'~mn~,. 

~Io point I want to make is tl!ab we It.ok to industr.f f<r <ur do- 
velopm.cnt; we nr~,, "the spcoific::ti,.'n and testing r~3oncy. In the al.~soi'ico" 

....... ', ~o~- -..vc "~ilI oith<,r perform this ,:l~volcp- of a proper D.~,~l~p,:.cnt C ~-~-- 
..... ~...o~].].,,~e~ vm have <or wc will hav;: to mont test;~g in the inadequate ~ " "~" 

use a substitute method o f  bos'bir~_g~ such as carDvin.}~ th<~ item up _in the 
air on an airplane and tryi. ng to' tc{{t it in that -,-~y, or poss~:b!v by 
devclo[.~in~': a mobhed of remote . . . . . . . . .  t.h~ item cnn be tested on a 
remotely controlled :missile. . : 

QUESTION: l>ari;~: Z the war it appeared at tim.,~s as /theujh <-no. 
service m+~-ht h~.vo had '~ bit of ~ edge over the others ~,, f&r as the 
development of contractual froccduros were 'o;:nccrnod. Is there any- 
tn].llK ii$ "5h.9 o.qr:ls f<r .~-t:.u dar~lzln{j those procedures a.t the present 
.time ? - . 

• ' SD~Cl~lC-- ~ '~'~' . ~  question too ' " "'~" , , , . ,h=,~tL CIILIGIE:  ; ' i b l l ,  I c a n t t  a n s w e r  t ~ - - t  
a l l y ,  l ; u t  u n t l o r  t h e  n o w  framow,:~rk~ u n d e r  t h e  ".aew s e t u p  ~'¢ith t h e .  o n e  

• Secretary for Defer:so, I thir/{ we r~ust expect that there v~ll bc r.m, rc 
uniformity in our comtr,uctual procedures as well as in othcr aspects of 
our relationship, with in:lustry. 

Now, I haw~ foun~ it pretty Cffective in tb<~ pas+J to go to General 
Shep.~ard who h~aded the.' Procurement Division .6t. '.,rl<<l~t 1 }el . ~ "  ~" .... a,-.-~_ toll 

6" 
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him that he had to fin,l some way v, ith his la-;<fcrs of doing thus and 
so. If I -,,und it to be the case ::n! co,uld s~y ~~o him "the l'~a-~ is 
doing thus and so ri,-ght now and they arc op~ratin;~ under, the same laws 
we are." I usually foun~! that he could find a way to dc it also. That 
was a fairly offectiw ~. approach, 

QUESTION: Sir, ~,,hen a contract for rese~;rch and ~.evolopmont is 
.given to a civilian firm, is th:~t firm allov;ed to make use of that re- 
search and dow;Iopment to further ~ts own oivilSan needs, and, if so, 
how do you protect a:/ainst that information Co!nj ou~ to a f6rcig~ 
pou-or? The question is raised because we hnd a problem over the jot 
propelled engine. It was devolcpod~ i thin/,:, k,y Allison, and naturally 
they want to use it, and they io use it for civilian aircraft. ~ be- 
lieve now we have soil a vcry old model of the on,sine to the Russians, 
i-ould you say what safc;J~mr:Is you use for new research c, nd ~evol~:pmont 
of equipment? 

GEICEIK:~L C~IIGIE: Ebll, it has always been a requirement in this 
country bh.~t a cl'e~'.rance mnst bc obtaino.! from t h e  State Dof.artmcnt b e -  
Yore an article can bo sold abrqad. If the equipment hz.s militc.ry value 
the State Department secures the ccorlinati,~n of all military services 
before ,granting the clearance. 

I thir]( that covers the protection of a complete item cf equipment. 
It is also ray understanding th'~t we have practically thqt same pr."- 
tection i~ the case of an item of commercial equipment that h',~s utilized 
some military devclcpmcnt in its construction. As an example, v;c had a 
contract ",'~ith the Booing Company during the late thirties or "ui!.llo 
thirties f"r the desil,]n an'.. construction <f the XB-IS which was called 
the Super Flying Fortress. Booin Z utilized the identic'~l win-;s and 
engine installations that wont into the XB-IS in their C!ipbcr ships. 
Now I am quite sure I am right in this, that Boein~ v.rou].d haw; to se- 
cure a license through the State Dopnrt.~ont, which would in turn cot 
the coordination .of the military departments, bcf<;re Booing could sell 
any of those clipper ships to a foreign cou'atry. 

QUESTION: In the event that the AEDC becomes n reality, what is 
.going tc be the impact of staffing, the AEDC on the alrc~.~y~ ,~- short suoply 
cf competent capable scientific pcrso.~icl? 

GENE'P~IL CIU~IGIE: It -~i! take several years to build up the man- 
p~w~er requirement for the AEDC for technical personnel, 17o feel that 
the early staffing .-,f it can be accomplished by diverting tc it same 
of tho~o technicians we already have in the Air Force, c, nl that a num- 
ber of the technicians can bo recruited from now .zraduates c,f technical 
oolloc.es. ' By the time major r<;quiroments exist, the present shortage 
will have been pretty well alleviated.. 

~=~ l'.-~C~ ~(~=~i. r, ~,i~< '~ i~'(' ]I <i~ !Fi~ 
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