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'RESELQLH AND DEVELOPMENT IN THE AIR FORCE
17 November 1947

GENERAL HcKINIEY: Gentlemen, this morning we continue with the
lectures in the Technological Progress course, You have read the biog-
raphy of General Craigie and know his background. I think he is narticu-
larly well qualified because of the fact that, not only has he had ex-
perience in research and in aviatlon engineering, but also during the war
he went out and commanded Fighter Wings in the field and knows what it is
all about from the M"users® viewpoint.

I take great plessure, therefore, in introducing teo you this morning
Fajor General Lourence C. Croigie, who is head of the Reseurch and Engi-
nesring Branch of the Materiel Division of the Air Forcb. 1z will spesk
to us on "Hesearch and Dovelopment in the Alr Force.! Geﬂhral Craigie.

GEMERLL CRAIGIE: Ceneral McKinley and gentlomeﬂ, T am honored to
be herc agein today, since I know that all speakers from this plotform
dec not néecessarily return. Cencral HcKinley has askod me to cmphasize
the rolae of Alr Force Headquarters. in Rescarch and Dovelopment.

When, on July 26, the National Sceuwrity act of 1947 become law, our
air Force achievad autonOmy for the first tims. Air powor gained 0F¢icia1
recognition as a forec conrdinate and cocgual with ground power and scn ’
pover in the dofense of our Vatlon. The air Foreo bocame a full pertncr
in the land-sca-nir teom charged with maintaining the sceurity of the.
United States. Bub consciousness of its mission brings the Zir Foree =
sobering rcalization of its increased rosponsibilitics. OF orimary Im-
portance among these responsibilitiecs are its research and obvuloomknt
actlvitics,

Whoen World ¥ar IT began, Gormany wos woll shead of us in nexy
phascs of roscarch. The first stops takcn by tho Nozis 9ft:r Hitler
camc into power were not to build aireraft but be cxpand thiir reosearch
facilitics and to adept o long=range roscorch progrow. By 1,39 Gormeny

had ercated a nowcrful air industry, resting on o nctrork of closely co-
ordinated roscarch institutes and fod by a groving numbcr of -tcehnicsl
training schools. Cur own aviation incdustry ot the time was herdly com—
parable.  Certainly our coopcration with university znd industrial sci-
entific laboraterics was inferior to tnat which had boocn ~chicwved in
“Germany . ’ :

» Today, chicfly as a reosult of cxporicnces of the war, the Aymed
Forces are _nv~t1ng and encouraging coovcration of the closest sort with
rescarch scicntists. Yo arc oven onjoying the cooporation of scme of the
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bost scigntific minds trained in Hitlerite Germany. o number of Gerrman
scicntists hoave come to ~ur ccuntry willingly, ond at 2 not very genorous
salrry, to croperate with cur own scientists and technieciana in eoryying
rn the studics which are no longer psssible in their Gernman h-mcland.

It is, I think, =~ s*gn of thc intellectunl maturity ~f the lwerican
people that ne real protest has been nade against the prosonce of those
foreign scientists in the Uﬁltwd States asr ageinst our employment of
thoir capacitics for. cur ~wn purposese It is a sign that Jmericons in
general have come o realize the necessity of scientific roescarch.

Tn line with the now valuc placed on scientific research (lorgely
sult ~f the losssns learnsd from Lorld Tar IT), %he Sdr Foree hos
hed for 2 years a Deputy Cnlcf sF Ldir Staff for Rescsrch ond Develcpnmont
and now hes o Dircctor. of Roscorch and Development charged with rospon-
si ‘il¢qy for tho developry ot of a-long=-rangé programe

Bofore clscussing thot pregraom,
consider an importont less»n learned
the change in our strategic position

havrevey, I skould likc first to
rorm the late wors That losson is
1 ternes of noatisnal defonsac.

g F'b .‘J'

“orld Var T oand Torld Tar IT were won lergely because of four basic
foctors, factors which dircctly affect the United Stotes

1. e had veory great nzctural resources.

2. ThLOthOlL both wrars wre cnjayed clesce callsberation betwrcon
scientists, Industry, ond the armed Forcos--tiaough the cellabaration was,
goncrally speaking, during the period of tie wars ond not bofore it.

3« wo had tine. “hile our a_jfu“ fought the helding battles, wo
gained time to build up nur oun grea ghtlnb forees,.

Ae  The comparative isolotion of the Horth imcrican conbtinent.was

in our favor, Tt--thc “distance factor--permititad us to taks advantops
of the other threz factors which I hove mentionod.

Of these feur factors, only twe remain. Time is all bup meaning-
088 nowe LThe incrcasc in air sncc“u, the increase In range »f ~ur
bomber planes, the development of job and reciict power, the promise of
guidod missiles, the iﬁC“”“SUd'pOSSib;¢ltJ of surprisce bayoend thnt
achicved 5o successfully by thedapancse at Poarl ”ﬁrb*r——all these Je-
volopments are acting to moke time meaningless. Yo can bo attacksd at
aay time, witheudt worning, ond wo will nover ggiﬁ have the time to
build up fighting foreos after militory action begins. Qur Acfansc
2gainst the athock that moay woll start onsther wor will be dn owr oxist-

)

ing capacitics o retoliote. Qur roodiness for immedinte countGr-
offonsive action may well eonstitute the net werth of ~ur defoenscs.
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If the Germans could, in 1944, oroduce a missile which would tr val
70 riles high at 3,000 miles an hour and doliver 1,000 pounds »of o
ploasives nearly 300 miles awray with considerable cccuracy, it is oxe
tremely prebable that any of the vr11c1pal industrial nations of the
carth con, by duvoting sufficicent time and money te it, Jevelop 2 cone
trolled air weapon that will dellver soverzl tons of oxolﬁSIV s wwith
groat accuracy over ranges of 4,000 to 6,000 miles. Chﬁrgu: with otomie
cx91551qu, such weapons could be quickly “ecisive. It is apperont: that
~ar space fachor hos disappearcd ond that the Stlantic and Poeific ocoans
are no longer defenses of conscauencs. JIn fact, we now lie exposcd to
tha North as well-~2cress the arvciic wostes ~f the pelar rogion.

The Alr Force has based its Rescarch nc Development Progrom on the
realization that of the four foetors which I cnmumerated, only tio remcint
cur wenlth of natural resosurees and our wealth of SCleﬁtlf_C and inus-—
tricl intclligenee,  The progrom itself is designed to profuce a Meinning
teem" composed of scicntists, industry, and the .rmed Forces.

The effectiveness sf such a tears Is one of the main lcs 30NS lfarne@
Jduring the war. By bringing together the tﬂlbnt% and oxpericnees of cur
scientists cnd t°chn1c1hns, of manageonent end labor, the .rmed Forces
develonad any'pew techniques and wegpwns o avervhoelm the cneny. During
the war we learned that once we set our ninds t» the job and nade aveill-
able te 1t the necossery roncy and munpcwer, astonlshing afvonceos could

be made==and vere made--in applicd roscarch, ’
Tt odis unfortunate that enly war nadc us adept 2 practice which

ChWW\n sense shoulll have told us long ago was noeees wry for the sccourity

£ the Nrtione But it would he much more wnfordimate if, after the ox-
porience of the late wrar, we should fail b adhere to thu practices The
results of our colleboration viers s» great thot only blin'noss can fccount
for failure on the part of enyone to sco tie necessity for continmuing it.
Racor, the vroximity fuse, jet propulsion, rockets, coatrﬂllor Rir’Wb pons
to say nothing of the atomic bomb—-0ll these dovices ansl nany more viere
the rosult of cnllaboration betwoen the Arred Forcos and 91v1llhﬂ scignes
and InTustrye

c*'

In ~ur efforts to cenvert this cooperctive venture intoe a poa 4@0
crunterport and to inclu’e in ocur planning all the civilian resource

thet eon esntribute 2ircetly and indircetly to the delense of the Nutlw‘
the Lir Ferce has daken the follwowring deeisive zetionss

N

It has. created a shaff of fice of Roscurch and Development, to which
T have alrea’y rsforreﬂ. Onc aim of this ~ffice is t» sufficicnutly sopa-
rote rescarch and developnent from the procuremsnt of matericl so that
personnel Jcvoted to rescarch and developmnt may enjay, te & certoin
degrec, a creative fresdon from preblems off logisticss Othor aima are




coordination, integration) completensss, and elimination of duplication
of offorte Tn this &ommection, the Hoti-nal Sceurity «et estoblishod the
Roscareh end Development Boord vwhich 1s on o lovel with the Joint Chieds
of Staff. Their funciion is to recommend an adequete :.”'il‘lt?ry rascarch
and Qpvelopment progran for the Nation, reviewr the .rmy, davy, and Jir
Departnonts' prograns ond budgets for duplication, and cderdinate with
the Jr )....t Chisfs of Staff »n omphasis "m new weapens o mect strb.tugc

Ncer S

This board cmsiders such probloms =5 the prog cror recarzendec oy
the Adr Foree for on Engircering Dovelomnont Conter and the preovosed
National Guix:’.od I:-,lssL].c Rangc e

o ‘
P Dr. Vennovar Bush, formorly heasl of t*rw Offic

ffice ~f Sca.untw“lc
an? Developnent, hes boo*‘-aypr.mtoc Chairnan of

2as oarch
h:.s Board ond hﬁs talka

P LJ.

tm. sath of office. The Departments °f Jruy, MHavy and Adr Force are tfv
be reprosented cgually m the Board by e senisr officers from ¢och
Scrvicc. Theso officers ore currontly being sélected by the throe deport-
nonts.  Joch donartment will furnish a full-tine scerctary who will rep-
of the wvorious cormitices and
af

O R

rosont his scrvice in coorilinating the work
overal additional officors whe will ke assigned te the Scerctariants
uhO vari~us cormitbecs. ‘

hony commitboos are now in oxistences These
~ sercnavtics, Electronics, Guided Missilos, an? ot
cre not full-tine opneintecs. Hembzrshiin oonsists T
unls from seientific Institutions on’ industry »iuvs baloneed ronrosen-
ablon from the three depoartments. Yhe Capnittoc ch il nen arc, without
£ th ’tzambers}iip. Civilicn

c Ev\nrr-vr Y
e, ctbl incdivil<

exceptlion, selectod from the civilian vortion of 1
scicntists and amy othor porticularly woli-quaiific” persms uay be nskod
to assist t.k,sb e rm'btucf* as consulients but without voting - It
ray secn Incrnsistont that we have committocs in being while -
have not appo i ‘m,n nerbors to the Board. This ic cxnlained o o
that the RIB 15 a ronrgonization of the board formerly knovm os Ll

D S

Rescarch an! Dovelomacnt Boards The committocs have been in _
for somc tinme. The Hational Security et Ho_nn“” the functions one
ics »f the now Board and ostablished equal rorprescntotion i
epartzent This Beard nrovides the structure Tor the tom lo
o of Rescarch ant Developmont natbors betrregn the. Sorvicose.
Fsity for such coordination is veory apporent whon yow reflect
that the Adr Toree bbdget for Fescarch andd tha‘wcmont has groom from
%4,5335,040 in 1938 to “145,404 C0C in 1943——an increase of 3,400 poercont
(ond even this figurc is not ,_cqu.'l‘tc). The Tepartnents ~f Aroy and Novy
have also had substentiol incrcascs in thoir budmetb. Tt is cssentinl
hot fuplication’ and woste be provented by close cosrdinaticon between tho
thiree departmentse

[ - PR e R T
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another forviard sten by the iir Foree wes the e stablishment of a
‘board of precminent scientists, the Air Force Scientific «dvisory Boarde
They review our various research rnd devalopment progrons in all fields
and recommend corrective action from a scientific standpoint. This
_board, headed by Dr. Thecdore Von Koyman, keeps the Chisf of Staff of the
«ir Force informed of all major scicntific sdvances and recomnends courses
of nction most Jlikely to maintain SHCC“Sufu*lj a superior Liy Force. The
thirty civilian menbors of the board arc choson for their individual scim
entific achicvements, regardless of their cmployment, nnd are ma king
vh1u0blb contr;butwoas ta our rescarch md developmont program.

A prog ram cf trﬁlnlng has been ugtab ished which w1ll I ool sure,.
greatly strongthen our organization and enhance our COODG“&tIOD‘Ulth a1l
civilian sctivitics. With the eriginasl recomendation enanetlnw from the
Scientific Advisory Board, the Air Force has established at Trisht Fiold

an Institute of Techmelogy which will graduate 350 -f*¢cwrs "C4TWV. De-
signed to fit the specinlized needs of Thir ¥orce oflicers, tnis. school is
SUaffed by eivilion nrofassors in the fields of en: sincering and logisticss
Yic are giving cur perscrncl an opportwity’ for techniecal developmont and
also we are ‘Stdolluhlﬂf a means for sinzling out Tor further training,
parsonncl with special apuhtu“cs or cutstanding ;ntullxctual abilitye

dncther phase of the USAF traiming program is being carricd on in
civiiian c:llegas and universitics, At rresent over D00 mombers of the
Alr Feree have DO‘Q sant 4o schovl for varying periods, to further thoir
sdueation and make therm cven more vn1uablc monbors of the Armed Forces.
Te further strongthon sur resources of seientific: lly trw7n0h.ﬁbrgtﬂﬂb7
we hove adepted a pﬂ?lcy ol umnuormrf c*rsiﬁarabl scarch in collogss
and wniversities. 45 a result of t'ls ho_lcy, the colluams and universi-

ics are able to improve +401r f 01L1tloa, 1nnrbvk their instructing

cnpabilitios and tupn out a ter troined gradtuate studont, We L“vu now
over 246 projects assigned t“ thosa lﬁut“tuul”nq covering a varioty of
fislds of ceicneet ceramics, netallux rgy-~pirticulerly these aswcots of
the- subjoct which deal with lightreight, high-strength, high-t 21Icrature
nctnla—— ud‘“ spheries, physiology and bisicgy, slectromics, serve—ucelanism
'wbtmt o examples of work agssighcd. -

"Wb arc ﬁnf4éant that in o fow yoars onr rescurc.s of woll-trainca
technicians and scientiste will be grontly inc?@qsod. There 1s a large
deficit to oversome, which reswited fronm wartime menpowor and rersenncl
neliciese The Armed Forces and industry Crev HL-V'7V'OU the undergradu-~-

cteos, nost of whon did not return to thoir studics, The eontinued proge

pority the counbry has enjcyed sinee the wor has ﬁer”it*'F Jﬂ&ustr“ not
oply‘tn ahszow pertially traine? poru mel leaving the 12ild T Servics, .
,bub o draw further on the instruebing SL" fs and potondials °+uﬂcn, by
3
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The Armed Foreos are planning and building oxtensive development
facilitics. i national guidede-missile range for developing guided

rMssilas with ranges ns great as 3,000 miles is up for considcration nove
The Air Eagincoring Dovelopmont Cbnter is alsc being censidered dnd is
the nost extonsive developrment center of its kind in the worlds o must

plen ahead if we are going to hove well-=brained vorsonncl wva17.w,,lc whon
thosc focilitics become a reality.

The nrogran the Air Foree is carrying out with the colleges and uni-
versities will ossist in nrovi'ing these noecssory personnels  One cxira
profit we-con reasonably cxpect is an dnercasce of understanding of owr
basic problenms of defensc by clvilian school nursonnc].

Tith reference to the matter of giving rilitary poréonnel scientific
training, it is goenorally accepted thet a present-doy wor is awar of
natoricl. The modorn nilitory commancder; whether he commands 2 wnidin
tho air, on the sen or on the land, must pocsess 2 knowledge of the capu-
bilitics and limitations of his cquivment. He is a betteor commander if
he nossesses o tolking knowledge of the fundamontals of theose ficlis of
scicnec which give him his’ oqulpmcnt.

Tt cppears aporepriote ot this ovoint to discuss sone of the spocific
problens included din the over-all Jdr Forcec Tosearch and Develorment
plcturce The lLir Forcc stends toda j wrctty rach as o nultl forked ploce
in +he road with no altermotive but 4o travel Jdovm simvlionecusly coch
of the highweys woe soco 0h0ﬁ1nb up bu¢ YrC USe Our orobleoms dinclude
¢ nocd, Por Improved grovnd equivment, we rust improve and eontinue the
relopmont of conventisnal subsonic nirerzft ond its related cquipmert,
xlmo “ust achiocve rcliazble contrellable transenic ond swiersonie Tlight

or both aircraft and zulided nissiles.

no
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Before heading into our tu ansonic ~nd supcrsonic sreblens, T weuld
like o erphcsize that we are still very much concerned writh subsond
eireraflt mn? corresponding cquipmente It is owr present opdnion thoat
the stbeenic airplone will be with us for na nJ'yo rs to come ond, boeause
we must accept the possibilitics of #lobal warfore, this fyrme of alreroit
must be maintained in a state of readinesse

>

Bocouse of the likelihcos of cur aireraft hoving t- move from ong

axtrene climatic condition to ansther in a rrobablc matter »f hrurs, e
are 5ur1v;,b to goar 2ll our operctional cquinmont to weother ernditions
iwthich might be cneruntered over wrideo geogy pﬂ"cn- reg 1ﬂns. Temperature
alome is na =T an adcquate measurce of the requirement > he sotisficd, ©
Cold, faor dnstanco, moy be cccommanicd Ty ice cnd snowa oc, climatic
conlitions incident to oxbreme teomperatures mmst be taken inte aceownt

\ .

when Jesigning aireraft components.




Becouse of the obvious strateglc position of the ortie regions, we
are currently’ placing great emphasis on whot we call ™ winterizdtion" of
aircroft, aeronautical equipment, and personal equly mcnt. Tn the arctie,
and under the most severe climatic C“ndltions, e are seoking better

' solutions to the familiar problems of wing and propeller dcicing, cold
engine starting, cabin #nd cockpit heating, cold weather mainténance, and
lov tonperature lubrlcwtion.

Vhat might be termed & synthetic or zrtiflc:al solution to nauy of
these cold weather preblems is being undertaken at cur roeently completed
climatic hangar at Eglin Field. Thls hangar is so constructed that it is
tossible o tost equlpmcnt under temperature conditions varying boetwaoon
-90°F to £160°F =nd is of such capacity that it will zccommodate scveral

- airplancs ond many othoer items of large equipnent simultancouslys. - This
winterization is by no means a short-crder enterprises. - Reports from our
Cold Weather Tost Detachment disclosc the occasionsl utter inadequacy of
our temperate=climate equipment to withstand the rigers of arctic regionse
The 46th Bombor Squadrone-cquipped with B-29's did some crmmendable fily-
ing in the irctic this last winter--which shows thet we are ﬂaklna DL e
grass but I rm ofraid the nress jumped to the gonclusion that wo have
vrogressed further than we actually have,

e huvc found,  for ayamplc, ‘that the wwvnng Cf achrift from hangars
to the icy outside has freguently causcd o cracking of plexiglas. “Cold-
embrittled rubber fucl hoses have been shattored -to bits when dropped on
frezen surfaces. Therd have beon cecasions when sharp tempersturo drops
have brounht outdeur opcratﬂonal functions to an abrupt standstill, with
Dproonnel oomnolTCJ t devotc practically 100 nerecnt onorgy to uCCDmpliSh
survivala. '

- We have actually boen compelled to prehieat the orchecters, oand ade-
quate orotectlvn of our nersonnel has demonded the desvelomment of spoeinlly
adapted - clothing, An example is an eloctrieally hwoted aylon glove.

Other objectives which must be met include ﬁhc development of high
velatility fuels and noncongealing lubriecants; towing cquiomcnt of suffi-
cient power and tracticn to pull heavy aircrcft tarough the snow ond icoj
auxiliory starting cquipmont powerful encugh to &CC“Pﬁl;Sh rapid enging
starss at uxtruwely Low tempora wtures, and a wide ronge of frecze~resistont
sexrvicing units. ;

While it 1s our aim to design cirecraft, coroncutical and mround equip-
ment te function all over the world with the rolicbility of opceraticn
under tempersic conditions, it is quite probeble that, for a2 peried nt
1eaut we will have to resort to interim meesurcs in comicction with our
winterization problems, i.c., alrcraft ond cother cquipment wrhich go to the
Forth will be winterized—--others will not, Continuing studics will detormine
thise )

7




4n operating tomperature ronge of -oSOP to #160 T hos been established
as the cwwl t> which desim and nanufocture \f nrascent circraft wi71 be

dirccteds Colder tbmpcrazurus are so seldon encouwntered thot a2 lover tere
rorature srns not sot up as a stendards It was decided that difficultics
in the way of desizn would net be covmensurate with the Mavantab s goined,

e are working quite c¢loscely writh the drmy Ground Ferces in Jetermin~

ing the chara .choristics of cur tranc port aireraft. a8 2 rbSult, air trons—
porus are being desipned to eonform more closoly to Ground Force ncols.

By the same token, the ﬁos“"ners of Grouwnd Force equirnent arc devoeting
considersble of thulr attertion to aireraft lcading roquirerents,

Desipgn of o B0,000—péund poy load type of cargo alveraft is noew under
stucy. This is intended prluhrilv to provide neans for the Ground Forces
to tronsport thoir tank, which weighs just wnder 50,000 pounds, and sther
keavy itons of cquipment. The detachable coarge tyne of trhnsnort, 2lse |
recciving cmsiderable atdenticn st presont, promisces to bhe a vory offi—
sircraft fromthe standhoint »F ranid lcaiing cnd unlzading. It shouls
crove dnvaluable to 23l agencics concerncd with delivery of equipment or
suzpliss by air. ‘ B o

J

T viga of the imp Drt,ncﬁ which is attachel 4o "ne ﬁr"nszortbtlsn of
persomnel and supplics by air, a veory high ~ricrity-has bccn-vlacbd un N
the develapnent of that cftbgﬁrv of couirmont liv\lv“o in all-wecthor fly-
inge It includes airborne rada r,ru_o nakuxwﬂﬁc”hnm“qwﬂwm¢;
also relates’ grﬁ“14 cquirment which either sunplics  intoelligence to'he
picked un by eauismont in the oirplone, or consists f ground rador cquin-
rant which is used o locate on? track the cirplanc. T

The JAll-Yeather Flyins Center loente? at tilmington, Ohlo, cobeout 25
a

miles seuth of Wricht Ficld, hes boen opcrating 2 2oily round trin botireon
Imington and indrors Fielsd Jor the rast 15 monthc.

This fiight, regardless of weather, doports fron Wilmingion ot 0900
ond orrives ot Androws Ficld at 11003 Cosarts from findrows Ticld at 1300
an’ returns to Lilnington at 15004 Only two triss have been conesled to

dato——naither beeausce of tﬁc sresthor,

I used this flight onc Qay when the YWashinzion veathor vwos ﬂcfiri*oly
belay my oporscnal standaris. “hen we arrived ot fndrevs Pleld, the ceiling
wos botveen 50 an” 75 feotb, andl the visibility wes arnoroxinatoly “no—hnlf

cmilos e oneocurtered ne dslay, and, by meoans of the 2CL oqu1WﬂeJt ore
: 4

t
catb altitude, llnvﬂ ui
axactly with thc rumray. S a3 n the il*t and copiict,
bJ_

brousih Covm the ~1lide path ant broke ~ut at 5
I wos standing botwe
healsct on, listening t- the rediec commnieati
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station end tho »ilote If I had not beoen listening in, I ecan assurc you
Iw:oul” have boon very unhappy aboubt the time the altimeter ncedle indi-
cate t\ot e vere zebting below 100 feet altitude.

Tn ndfiticn to the dnily flights, o woekly, all-wocthor nislt-flight
wns intuguratoed last Fobruery. Tt leaves “ilminghon every ednssd Dy night
at 2‘00 nd returns 2t 0300 Thurs ﬂﬂy norninz

. in this cormacticon, I would like to meoke just passing reference to

e &la sely related prosram, hish-lizhted, during the past nonth, by the
All=<Teather Division's C-54 2400-nile troans-itlantic flight from Stephen-
ville, Yowfoundland, to Brismé Nortoun, 40 milos west of Lowdmm, In 12 hours
and 5 ninutcs. This automatic, nenstep £1licht was achicved without nny
member - of the nine-man crcow once touching the contrals from toke-nff to
touchderma.  To roturned to Wilnminsten two wecks ago and had an equally
svecozsful roturn trip. o do net say this coulpmont is roady for stand-
ardization--"stunid proof.t

 Parhops the mest significant trend in the subsonic field sinec the
s hos beon the almsst cor ﬁlatb tronsition from rocinrocating to turbe-
jot ensines in our 2cvelanrent types of oircraft. Although this trond
begon Jdurinz the latter part of tho war, it was not until the war wos
over thot the groatost strlucq were nade in the reaction tymo »romulsion.
In fret, 211 ~ur new fihter Jesigns incorporato some type of 2 roochion
eniting, either ~f the turbo-jot or o eombination of the turbo-jet and thoe
liquid rocket typc.

Annthor drrortont “vojcet being nonitored by the Sdr Force is tho
sg ~f ptomic sower £or the nropulsion »f aireraft. In ccoperation with
the Abtomic Energy Commlssion and soveral “ircraft enoine companics, the

Adpr atericel Coymione’ hims on dts books She NEPL projoct the murpose of
vrhich is. the development of an atomic oncre lcwar uLant for use in
either aireraft or suided missiles. Success in this project misht woll

be as sisnificant and as Important’ to FL*ltﬁr} scicnece as was thoe rere-
fection of tho atomic bonb,

© Since VJ—C“[, nevw i l’tury Charocteristics hove been ¢s b: shed for
four Aistinet typos of fishter nirplenesy bascd on conests oxd Vbd from

Troxt :xgor onccs Thoe four tymes of fighters arc: Penctration, Intercentor,
Porssite, and the all~llcather tync. o :

The Penetration fishtor, o5 the nemo immlics, is required to oncrate
Seonly th1” Snany. toryit ry apgoinst cnemy clreraft nne grownd tarsehs.
Tha AlW cathor fishter, knowm during the war 2s the W

)

bt fishter, is

requii tﬁ \,urat: Aurine ircloment woather and ot nighi, using nutommtic
sun lqyin; sguipment and radis and rador novigotioned olls te pernid

missions under ooverse weathor conditionss.
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The Interceptor fighter is a local defense weapon carable of taking
care of enemy bombers zn? such missiles as may come within its range 2and
capabilities., It is characterized by & very high rate of climb--requiring
between 2 and 3 minmutes to reach 50,000 feet--high speed and short en-
durance. The Parssite fighter represents a new approsch to the problem
of defense for very long-range bombers. It is intended to be czrried in
one of the bomb bays of the parent bomber airplene a2nd released in the
vicinity of the tsrget to.perform its wission, It will hewve folding
wings, of course, end no la qding gear. It must have high nerformance,
endurance of °bout on hour, and ? good pilot, The feasibility of Prrsi-
site fighter operstions is exnected to be demonstrzstod Wltﬂln the next
several wecks, ,

o In ench of these four categories of fighter cirploncds, we hnve in-

itiated projecis which zre the potentisl prototypes of nroduction fighters,

£nd they nre designed to replace eventually the fighters employed cduring
the wor. . ‘

The trend in bomberdment cireraft is to cstsblish three basic types—
thg Light, wmcdium, and Hesvy bombers. The Light bember will be n very
fast sirvlene ccpsble of providing support for ground ‘troops, =nd will

‘opcratb from bases within approximately 400 to 600 niles from the cnemy,
The Medium vomber will be the "workhorsc" weapen of the Alr Foree ond

will operate from bases within 2,000 te 2,500 miles from the barget. The
* Hervy bomber will be more of a spLCW°1 hlsSlon type desipgned to’ °tr““°
well within enery territory ond, os we new sse it, must possess & 5,000-
mile redius of cetion. '

 An intere 2ating dechOambnt vrhich hrs heen recc‘vihp cesnt cwrhrsis
iS‘uhﬁt of rn endless, trroet, t ;ctor—tvh:, lending gesr, retractable of

course, Jts chicf sdveontoags lies in the foct thet the lerge footrrint
regults in grestly: reducad pressu*ef on' the ground, Conseguently, *he
sirersft crn.oporcte from lending flelds of which the surfrees would not

support the plene 1 it were pculpo”d-with » econventionel gear. - This
project is being ecrricd onin’ close collrheration with the Torms of

Erginecrs beervse of the uvltimete effect such rn odopted doviee counld
here on runwey design.,

Tﬂ the ficld of « :lectronics, supersonin flight hes posed some difl-
cult problems, Tk@ ervly worning rengs of 200 wilos now fveilebhle rmust
be uxteqd to zeversl thous~nd miless rmbient tomror-tures of cguipmant
used in LllOulCSS aircraft rmust be stepped up to sovers]l hundy red degrecs;
rnd there is »n urgent reguiremsnt for rddad informotion on wove Hropo-
grtion characteristics,

The "human enginecring” phosc of high-speed £21ght is of the uimost
b““l" lmporuaan, end we are therefore conducting @ sheustive vhysiological,
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biovhysical, ond psycholegical studics- end tosts to determing mon's limi-
tetions with thoe objeetive of providing mcans . te overcome them,

The prineiple of prossurs brerthmng developvd by the &ir Feree Juring
the war hog been extended to cxtrenmcly high brecthing pressurc lovcels.
Teste conducted in the Aere Medical Iﬂbo-.tory at Wright Field's Engincor-
ing Civision irdicate that survival in o veeouum is now within the reclm
of possibility for human subjects. To mccomplish this, a breathing

pressure of 140 mm of oxygen--10,000 fect equivalent-~is requircd, and
counterqprossura by reztrictive clouhﬂnﬂ is reedud to prevent sepnagc of
blood inte the tissue, éspecislly over the large, messive srers of the
tody such rs the chest, trunk, forer uS, thighs, and cnlves of tho lugs.

Finnlly, I wish tc tell you about that phose of our program which,
whilec still on paper, may soon become = reality. This is tho provosed
AFDC, » developrent snd eveluation faeility which we deer vssential if we
are to davelop the acronautical equipment which will be required te cssure
vs werld :eronauticql SUPTENnACY . )

Today we stand on the threshold of = new erz of flight--the tronssdnie
cnd supersonic era.. Cur oxisting test foeilities were for the most port
duelgned to test conventionsl rceiproceting engincs nnd modols or come
ponants of subsonic airercft, Such faecilities orc lﬂ@duqu&tu Por tho ‘task
wthich lies ahead
ar

Not so nony ye L2}
alrplone for from 2
a

to 30 million deoll

ars ago industry coudd design and build an excorinentol
5 te 100 thousand dellars, New the cost runs from 10
rs. '
T5 cost NAA 335,000 to design ond construct the X27-9, Tt cost only
600,000 to desirn chd tuild the firet prototype of the Boeing Flying
Fnrbrush. The XB-36 cost over 30 rllTlow dollars, Our navcst jet bésbers
er¢ engting ws butween 10 and 15 milliena,
¥acilities fer dovelopment stli have inerersed in comploxity ond
cost alpost in p rtion to the incresses in complaxity ond cost which
wrtain to th sl ot themsslves, Lndustry ot offord o buyy nd
ﬁﬁlnthlr the faeilitics which ere necesscry for the Jduveloxcent chich we
¢nvision ns beln squired for the very neecr future., Therefore, thdy rust
he censtructed snd meintainsd by the CGovernment. ‘

repo
ire
ili

hats

i

The heart of the vropssed AEDCH xill.‘be the v1nﬂ tnnels--high spesd——
cepeble of duplienting the stmospheric conditions of hicgh sltitude ond os
lerge rs power rnd cost cnnsldbr:t-mv‘w~11 ormit,  the remcining froeili-
tios 11 consist of those relrtoed tzst freilities required to mekg the
LEDC o woell-rounded conplets dvvclo"uvnt rndd test conter,
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Tac freilitics of the ATDC will be .aveilable to .Auam,- and those -

recters ng well, In I:ct, it is centemplated thot the scheduling ~F
srejects in the wind tunne s-will.ob cécorplished by a e~rmittes consigt-
ing of equel reprosentation ~f the Air Ferce, “gmy, and industry,

N

T sarmot ot this time roport scleeticdn of the site of mrch wers than

r

‘agrecment princinles For the esteblishrent of this conter:

However, progress on plens is Duing mode, sn? it is hepod thet sporonriste

_bglslatlon can be introduced in the noxt Congress, The center vwill cost
n

»
large rmount of nmency, which Consresg rust appreopricte, but zothing in
our.rlans for notioncl doefense Is nere impertant, '
Ti-

R 8o

”’“flf the resesage I weont Jo leave with the
Lrred Forecg-—these arc the inportant pointes

1. Our fefernse opcinst the sttack thet mey woll stert rnothor war
will be in our cexisting erpocities to retelirte, Cur rocdincses for inm-
medirte ecounter-oficnsive rotlon nry well constitute the net worth of our
Acionses, o

. 2. Beerusc of the lessening importance of the.time rnd distonces
£ootors, R&L in peoccbime is of grester inportence than cvoer before,

3. The civilicn scicntist blqys g most impertant rele in the nili-
tory R&C nietire. Ho recagnize tugu eco and sre werking more c
with him. '

ire devalopments broucht 211
~sanie flight. lhe first

ﬂ+.

.
4 B )
nations roosoncbhly closc to the

£
nation to nut sufficient smohes and develsrmoent to scolve the
nroblems Ingident v its rnracti %v=n+ will possess a tremon-
dous edvantace, Vie rust be theot

5. Ixtorsive testing fecilitics src badly necded by tﬁﬂ
r

Sgrvices and are for beyind the scowe of amprthing envisiome
War II. Bvery offcrt is being mvde by the Mr Feree o Ch}
throveh the verious gpencics eoncerned, ) S

€. The lock of crojorly tranad techniciong ¢ sa
tqu~ o preolem whi celleres and wniversities will
feor us, i cgran 1s well intorratoc
solution is in sig

7. DBecause of the rﬂgﬂltuﬁe of the E&D proersrms of the thres depart-
el

ments, 1t is essentinl that thov be coorﬁlnﬂ+“ﬂ Proper mochinery to

cry hip h—pm*er wind tunnels will be avsilable ta the Navy cond Havy con-



EATRIAT EB

LLL.:)J.__’]

Rl

+

encble the recomplishrent of this is either in boing or hrs bhoen provided

Tor ~nd is being sct up,

s ¢ closing thoupht, I sheuld like to quete for vou from & recent
ertiele published by the Honorable Zobert P, Pottersen, former Sceratary
of Viers "Tlero is ne sdequete wmilitery nreteection agoinst the stormic bowb
in existonec todey. dewy of the raw wry woanons con produce hevoe rnd
neeg feath in the very heart of arcos bris Jlinr with the best rilitery
equipment science can provide, e best--the only defensc todey liecs in
our power te strike boek fost and torribly if 2n cnery should sttock ...
Te mush et and keep thot . edge of first line dcfense, Ve howven't ot it
now. As 2 netion, wo can~-we rust=--resoin the reasdy strongth which has
bacn lost, To delsy is te court Lnnthlabltn.

(8 Decerber 1047--450)S/ru 13
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RESEARCH AW DﬁVELOPMEQT M THE AdR FORCE
17 Bovember 1847

GENTR.L NeXINLEY: Gonorsl, 2id I understond you fe say you woro
soine to have a tust range of 5,000 miles fer ruided missilos?

GEVBRAL C2iIGIE: Yos, sir,

GENERAL eRIWLEY: ~7ill you olaborste on that one o littleo bit,
ploase sir?

GRIRAL CR.LIGIE: Tho Kescorch and Dovelepment Board appointed a
spoceinl cemmittee to study the propositicn of o tust range 2 which teo
test the long~renge ruided missile, This commdttee, with representition
from the varicus departmonts, various military serviecos, and vordous
scicncos, studicd the possible sites ovor the comntry, and camc up with
thoir rocomuon ations for first choice and sccond choico of sitose
Naturally, we can't oxpect bte find o strip of eountry cn this coatinen
3,000 niles lon: on which wo oar put up the rod flog ot cach oxnd oud go
out and shoot at will, o lot of the firing will be acrass wator,

An offort was made te find sitos whorce propor instrumer ~tion sites
could be cshablished ulonp the coursce-rodar, radic, ond chqr fneili-
tics noccssary--sc thut missiles could be tracked as thoy went cut
along this coursc, At present it is still a plan; it is still in thic
study stage, bub the implementoti.n dircctive has come from the Joint
Regoarch and Development Beord to the Scerctarioses The «ir Forco is
charred with the responsibility of corrying this throush novw,talthouga
the group thot ie roally mondtoring it is apain eompesed of ropresonta-
tivos of 21l the Sorvicos. o8 o mabbtor of faet, they ro the swao ine
dividuals who sut cn tho initicl corralttooe.

GENBRLL MeEINLEY: Do thoy conmbomplate & land moss for the roe-
coeiving ond? , -

GENURAL CriIGIB: o, sire o

QUESTION: General, some of us are cn o cormalttee for tho roport
on the dovelcpmert of prototypese Scveral poople have stoated thot
they ccnsidered the length of tine oxcessive betwoon tho tire thasnt
the ommittco of a cortain service approved arn item with its chorsee
teristics and submitted it to tho ageney for its dewvoloeprent ond the
tino that the Lrototype was frozen for producticns  bortain instnanocos
thot they gove wore the length of time betwoen whon tho Zoveloving
apeney handed it over for tosh and ovalustien and when 1t went bock

cain besause they tossold it bacl and forth, That wes one, -nothor
cnc was thot in some imstonees to frocsze the typo for profucticon wmo
not comsiderod apprepricto, : o

o e ey b
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Tou mean they defurrod tl, daecis
the seivntists wore still trylﬁ

QUESTION: Yoz sir. ancthor- ooﬁCrut@’in"+droc is whero an ixnlivid-
ual had o very importoot idoo snd patentod soverel phazes of it, but
belore the patents were cpprovad pr:culcn?]y o yaor woerd bye-nnd this
vias o vory important itom that he was still werkirg on, Those are

the instences given, Could you give us yrur viewpeint on -
this is correct and, if sc, whod other factors chuse this deluy oond +
can we do to improve it? o ‘

e
1

L

a QENERAL CRLIGIE: © You coverod o lot'oaf sriund, L don't know whos

ther I can romombor s11l the points y-u wedoe or nrt, ., Thore has always

con o lot of 23 issn wbisfootion with e Lo 10 £3 ci‘ Tine it tokes bt do-
nrd

L
volop an airplore ard got 5% roady for prolucticus I think we hove 4o
be reclistic,

o

QUE ISTION: I was not eounsidering, spoeifiecally asirplancs, I nocant
ar df l bbrl. ' 7

GRELIAL CRAJGIE:  The same factors persnin whother yru “ro tuelkiag
abeut a pun, or aun axrylur,, or somo farn of ahip, "Ronowber 1 quoted
soue figurcs 49 ysu on the inercasing cost of ﬂlrrlnnou. 111 1%
about “1rplancs beeause I knesr Hore “brvt tho thanfi’uc about juns or
SAli'f‘ Se ' :

I quoted o you some cests of Jovelepin~ exp crlﬂanfnl airplanes,
for oxemplo, the PP. g tha Worth Snorieun develeped back in 1035 at
a ccst of %55,000. 4 lot of thot consisted of an engincor drawing o
skotch-=to use the old phrasowee~cn the biek of on \ﬁvclopo, anl pelng
it in the shop and woving his nrms ond gobting that particulor werk
dones But we ean't do that any more on the tipe of cquipment thet e
have $o have to de the jobe It takes vory Joteilol and prociso crify i

neering befere wo etn put any Aradinss out into the shopne The equin-
nént is s rmuch mere. complicnteds '

Back ir $he ecse of the FT=9, it didntt make o venmy%s -swth of

difforence whother the surf.cc on thit wing was exactly 4t onl con-
forred to the desizn do o thousaxnlth of an inch or nat, but in the

case of the P=80, P-84, and some of the othor of our lasest and fastost

fighters and borbers, it is cssonbisl thet the surface of tho wing be

held as aceuratoly os pessible to the desirne  So 1ﬂqx,ud cf ;ming out
and beating on a sheot of i oo’ oﬂ~'1w$ it inte the epproxiomate shano,

it is net only necossary to firvst design, but it is squelly’ 1mwortant to
cnstruet the very oxpensive tccls in order'ts shave the skin for this
cx‘orlmontul article preperly, Tho B=47 is luc ¢ 1y maost onyr LAy now

cut in Scottles 1 wish you could sce the wine slin on that oi DinM0e

]
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You picture alusinum skine The Booing Be47 should not be callod shin,
v pictur . 5o
It should be ealled plato. It is threo-fourths of an inceh thick o tho :
conter section of the airplane, It is not rollol into shape; it is
machired inte shape, . . &

., Boeing aequired some rollers frem an oxbinet steel mill on the _ :
west-cetstey  They had them lnut‘lloa in their ”“ctury nnd thoy oroe ' ‘
cossed the stoel plates threushk theso rollers in order to bend thom )
inko the final curvature wh;ch they muast have boefore they ean bo aopliced
to the winge In additicn, thosc Llates aic individually nachined so ns
te have the tapored thicknoss from $he center ssoticn on out, which yeu
car sco is nest oxpensive, ,

Sc wo'are dcalin: with uquinmhﬂt-—thﬁﬁ’apvli(s te fire control
stons and cther cquipment alsom-e-which is so extrs molr'c mplicatad
thint 1% takes were and bktber gualified mon a lenger time be Josicz: ik,
e sone anplics be the fabrics t1¢“ cf it anld tv,th""ﬁbu sing of it,

,3

Thom wo et duwm to Bhe other end of the quostl Ye=WHOon oroe we
codng-to put a itum into preduction?  Eowr poed has it ot 4o be bafore
WG nwb it into producticn? The . developriont )ocgle approclate as woll
as doothe nsors that you con slunys improve a pices of ogquipmont, but
&% somo tine you haves to b able o say, "This is as "(Pw as wo oon
afford 4o maks ite ‘.o vAll build o lot cf them 14k

4

80-it is just a quostion ol juL;Jth crr the port of- tﬁrs whe ora
rosponsible for thu mpberiel program of a Surv1rc. It is o quustion of
Judgnents they have Yo exereise whon a pl*co of cquipment is develoned®
vo o point whore o quantity or that nikeo will- ecnsbitute a useful
foreo,

I romenmber vou reisod cne relnt dabous wetentsy  To my km*dic“~b
I krow.of no cevolopmont of any of cur equipront buing hold up ponding
sorwbody?s putting his patent ciaim approved before we went ahusd with
ite Thore is =n ifuvolved natent procodure soing on in cach cage of
doveleprent werk, whother milis: nry or nety  To uy knewledse, we - erc nef
hold up‘in'ﬂur cv”LOﬂﬂont by the patont dsgchs of thu’"fr“

I have razmlou cn st some longth; I don't Joew whother I have
crswored the points in yeur mind or note - BT havent't, I will be lad
to try vo taplify any yglnt I nave mluue de o S

e i g

{

QISTION:  You have anawerod tnfsw vnry nico lv, Cuncral Tha point j

wo arc tryizg bo sot at oin eompiling this roport is b 211 ths 7

roasons why this lunzth of tine is cw;sid red s xoessive in CCrt iQ:pDC~ !

plos mlnds. : - - : ’
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GEMLR.L CR.IGIE: "cll, you con dranslate dollars inte cffort,
marhours and tyre of coffert, so there is o bipg itom, You are tolking
about scomeothing: now thot is mere ceomplicated than it vas considered
to be Twe yours asve .

QUE“TIOA. I krow the men aad machines sroe deing the best thoy con,
but whot we are tryins o get at is the pelitios of orsenization, “hen
an idea cemes out, a tcchhloul conitboe forms it out te o develorment
ageney and there is a lot of paper work and personalitios involved, It
is not the work, as I said boforo, it is this porsonal angle that ~ocs
on betwecon the various agoncics,

GENIRLL CRATGIE: A lot of sEoff work has to bo performed in ar-
riving at final approvel of militory charncteristics, You can't 4cko
the idens of any cne jroup on the staff and say, "This censtitutes the
bost thinking of the dir Foree as to what the nilitary cHaractcristics
ef a new picee of equipment sheuld bae" Thore is a cortein anount of
time consumed in eoordinoting ond sotting the best tnlnkln” of the
waricus elements of your staff, Sc, while the idea is s%till in the
Paper staze, there is o lot of time consumede Thorofore, if you arc
thinking pretty will out in the blue on a picec of type of cquimment,

- you arc apt to have to chanpe your statement of charzetoristics o fow

tirnes before you finally ot it fixed anl it is final,

I nade one statencnt 1n,mj talk--1 just hﬂU”bn‘” to think I may
have =iven you the wrons ilea I stated that one of the purposes of
our rcscarch and development, diroctlv or inlircctly, in the Adr Siaff
was to emable us to sesregate the rescarch and dovelopment work froa
the procurcement of matericl, I don't went you to take me toc lltorquj
on thate The working clement in the 4ir Forco, tno oporuu;nb olcriont
thot is charged with the Uholo matoriel function is the ddr Hatericl
Command at wrisht Ficld., That is not only headquartors of tho <hole
matericl activity, but it is tho place where thoe ongincering and dom
veloprnient laboratorios are nhysieslly locotod, ’

It is, therofer:s, impossible for our devilopment poople B~ o in
o hole and pull the top in after thome Of necessity we arc working
vory closcly with the procurcnent people who aro chargzed with moeting
our annual programs of procurcmeont of aireraft and equipnment, and of
nccossity, we ara working very closely with the neonle who arc charped
with the ovor-all funcuqu of maintainin:; the cquipment which is now in

scrvice, So there is Qubi coordination, I feel, botween the various
clemonts,

This tcndency of the resecarch men to ecntinue improving forover and
never turn it locse to the production people, I fuel personally is
pretey well controlled in the Lir Forces I can't sneak with authiority
for Bhe othor scorvices, but I am quite reascnably surce if I had = chance

(5%




to laok into that I woulld find %*he same situation thore,

' PTATY RO LEY: General, I want t follow Cantain Davis! question
Just for cne monent about a thoucht I had, that in your fine discussion
of this purtieular cirplans, or sord: other niece of gear, that Hel
doy-=it may not Lo o pluno--thore will come a neint whoure the aniral

s =0 ecuplex you can't tolke it.arcrt annin to juj-le with 1%, aud

.0 it dis a ertouyﬂo, if yon have aay crototyne developmont you hoave

to build encther,  Isn't thoere o point in meolorn sirplanss--cspocinlly
when theoy are all oxponsive anl tulie a long time te bullde--where you
013.do no mere to thut as a mrototype and you have to zet some new
ideas and build some other orototype?

BT

l.u. P ¢

GENEEAL KPI“TE That is exactly true and that is exaetly tho
patiern that - velrﬁm,ﬁt £ullowss You cantt desirm a uow plane from
tho sround agri@r‘,VLry now reguiroment that you have,

Let us trace the dovelgmmont of the B-29, for czamples -0 coit
owt ia 1942--whon wo flew the first orc--with an airplene which »roved
the foasibility of such o moachinog . It was 2 for cry from the cdrplanc R
that operated ovur Japan,. and cven that airylone is 2 far ory fron the o
noxt stop ia the develooucnt of the Be29, which is the B-50, That is
Just sturding to come off the jroducticn linss now,

So, iu so far 2s possidble, aos long as there is rrom for worthe
vwhile improvement in an exdstin: niecc of cquirment, it not only is
cheapor, it is much quicgker %o ot improved equipment by imuroving sone-
thing which is 1rc4dj in Ofistzﬁco, rather than to start out ¢me
plotely from sceratch,  But eventuzlly you will et to the point whore
you can't du thait any nore, It wontt o any seed ke pub o bizror on-
eine in o B-50 becausd there isn't reoom in th:t rir frame to corry the
fucl that the bisrser enpines woeull eomsume to tole you oither fortlor

fastor, For that reason, you Loy expoet thot the B-50 will b tho
nﬁ off tbv Ba29 iovelopment and thot our later reguirenonts fer bome
barinent airplancs will cerie oub of o now project that is in the stuly
anl developrient phase now,

. .
QUISTION: Dcndiﬁg the establishaont of the proposcd new Afy ne
fiicbrld“ Develepment I 10111tv, what is the apprexinate porcentase of
Jir Feree resonreh and develerront dene in snrv1ce—QWﬂed foeilities os -

comparcd with civiliar facilities, sad in ~cherally what fields docs
vach category £all? '

GRNERAL CRAIGIE: T would like te cover that sercontace busincss
irste I think it mirht boe well £¢ o bueck and state o hasie cunceoptd

that we work one . Yie do not considor the Kilitary Scrvice as o propor
sroup te earry on the actual roscarch or te carry ~n thoe netual Jo- ot

volonment of cquipment,

~




‘ware o mcet cur reguirementse It is cur job, in cur labora torics

Ninety percont of the monoy that is approprintad to the 4ir Force
for research and deveolepment is spent on contract with industry, In-
dusti is thus respensible %o 'usg for' develeping the cquipmen and %ﬂii—
irisht Figl! and elscwhoro, to translute the nilitary ro squircnenbts and
rmilitory characteristics inte porformonce specificaticns which wo con
nass on to industry.

Industry studies them and takes = contract to develep o plecc nf
oquipnment to meot the roquirements of a partlcular Sﬁoclfipﬁtlfn. vlien
they complete its development, they will submit it to the «ir Foree for
toét, to deterninoe its performonce and detormine whethoer or nat to seo
if it neots the regquirements of the spzeificoticn, If it doosnts
thon we werk eud with thom what changes eni: be made to meke 1t .‘GhO most
useful piccs of equipment possiblos

Thercifore, I would say that almest all of our research and dce-
velopment is corried on in clvilian cstablishmontss The requirenent
that we have For the Engineoring snd Developmont Csntor is more one of
tosbing thon it is of actusl developmente They will play a part in

&“VGlOUﬂu"t beeause intustry will, under the contract, develep tho

pioce of equipment; then wndols or comporents of cireraft or ongines

will be sont to the dovelopment conter Cor testing.

4}

. The peint I want to make is that we l-ok te industry for cur do-
veloprent; we nrg the speeifics lﬂn.and tostins rfﬁncj. In the obaonse

of o prover Dovelopmont Conter woe willl cithor perfern this Sevelope
ment dosting in the inadeguate freilities wo have or wo will havs to
use o substitute method of tostips, such as ccrrrwhs'thu itom up in the
2ir on an airplane oand trying to'tc?t it ixn that way, or possibly Ly

developing o methed of romote tosting, so the 1Lom can he tostoi on oo

remotoly contrnlled mizsile,

QUESTION: During the war 1t appearcd at times os thouwh one.
sarrice micht have hod 2 bit of on edre over the otht,r., an fAr as the
develepmont ¢f conbractual proccdurcs were ‘concernceds  Is there coy-

think in ths cards f-r stondardizing these procclurces at the prescut

Time?

ENDRAL CEATIGIR: VUell, I cant't anSWLr thet question too epeeifics
a17J3 but under the new framevws rk, under the new seotup with the ono

Socretary for Defensc, I think we must cxpscet that therce will hie nore

uniformity irn our contractuzl procedures as well ns in other aspcets of
our rclaticnship: w1th industrys .
How, I havo fount it protty effective in tro

I to ot Genoral
Shonaard who headed the Prncurenoﬂt Division “t wricht ¥

bieii cnd tell
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him that he had to find scme way with his lowyors of doinz thus and

soe If I found it ¢ be the casc ~nid could say to him "the HNavy is

doing thus and so risht now and thoy arc opsrating undor thoe same lows

we cre,” I usually found that ho gould find o way to de it also, That .
was a fairly effective apuvroach, :

QUESTION: Sir, when s conbract for rescorch and dovelopment is
civen o a civilizn firm, i3 that firm cllowed to mnke use of thot ree
senrch and dovelcpaent tc further its cwn civilian nocds, wnd, if so, _
hew do 'you proteet apninst that informatlon sodn cut to 2 foreipn ;
power? The questicn is raiscd Lecause we had a sreblem over the jot
propelled onginc, It was ceveloped, L think, by 1liscn, and naturally
thoy want to use it, =nd they lo use it for eivilian aireraft, I ho-
licve now we have soll a very old model of the cnpine to the Russiona,
viould you say what safcruards you use for new rosearch and develspment :
of equipment?

GH AARAL CRAIGIE: Tell, it has alwnys been a roquirement iz this
country that = clc“rmvcc rmst bo obtainel from the State Deopnrtmont Le-
fore on article can te¢ sgoll abrgade If the cquipment hos militery value
the State Department sceures the ccoriinatien of all nmilitary sorvicos
before iranting: tho clearanco,

I think that covers the protecticn of o complete item of cquipment, .
It is alsc my undorstanding thwt we have practicclly that snme proe i
tecotion in the case of an item of commercial equipment that has utilized
some military develepment in its censtructicn, s an example, wo hnd &
contract with the Boeing Cempany durinz the late thirtics or midlle
thirtics for the desiyn and construecticn of the XB-15 which was called
the Super Flying Fortress. Bocins utilized the identiesl winss ond
cnpine installaticns that wont into the XB-15 in thoir C‘lpy:r sliipse
Now I am quite surc I am rizht in this, thet Bocin: weuld have to se-
curc & license throu,h the Stato Departient, which would in turn ret
the ccordination of the nilitary departnents, before Bocings could scll
any cf these clipper ships to o fereign eountry.

pomed

QUESTION: In the cvent that tho AEDC Locomes a reality, whot is
selng to be the impact of staffing the MEDC on the alrecdy short supply
¢l cempetont capable sciontific personncl?

GENERAL CRAIGIE: Tt will toke several yesrs to build up the man-
power requirement for the AEDC fur tochnical perscomncl, Gie fecl thot
the carly staffing »f it can Do cccomplishedl bv'uivwrting to it some
of thowe technicians we already have in the 4ir Force, cnl thot o nune
boer of the tochnicians osn be reeruited from now sraduntes of technical
collozese By the time major requiroments exist, the proscnt shertase
will hove boon protty well alleviated,

7
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