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T1.J IND(JsTnIjq-& ,$JJ&z-lE C’F TIT: Aj-&:$?D pG;;C~.~ 
Yo~shingt on, 4. C . 

GEK?3& I ‘cRINL3:Y: I 

Gentlemen, this morning ysie are very forturbe in h2vi.r.g With us 
General 1:. C. Craigic. He has hr,d qite an attrzctive ~~il.itr,rg b,.ck,grour;3, 
which I will outline fol- you. 

be is a ':'Jest Point graduate, 1423, nnd a grsduate of tTxo of the 
Air Corps Schools. VeraT important, he is a graduate of the Ax~-iy Industriz~i 
College, l-939, :wd of the Air Corks Tactical School, 1940, i:e is :z rated 
comwal pilot, corxand observer, and aircraft observer. 

IIn-ing gorld par II General Craigie w%s :::ssigned to the 1st 
Fighter'Coiwand, Xitchel Field. r.at,er he ~,rc,qf, cvcrse~s and is 19&-T act,i- 
vated the E37th Fighter Xng Beedquartcrs in t& j&&t err:igqfi T;7<>:~2; el*, 
Later he VLZS transferred to comrzand of th?, (;3rd %ichter ?Eng irr the same 
theater. General Cyrtigie at the present time is Chief oft the Q+-iesring 
Division, Air i1ateriel ComiYand, %-i&t Field, Dayton, Chio. i?e will ::;2ealr 
to us on Research and Develo,pent 5-11 tlr.2 RrajT Air Forces. I take p-eat 
pleasure in introducing General Cixigie. 

GENZRAL C?&ICIE: 

General. !.'icKir:ley and ;;~ontlc,men: As Geflernl j$cKir .ley h>& I; :ip,;:lic~*-t@[,~, 
my subject this morning in .Resecrch nnd Development in the 6rmy Air' Forces, 

. . 
. The Engineering Division, Air ;hteriel Co%:cnd, 7 7 l':;'.i,g-& pi<? ~(2, 

Dqd~or,, Ohio is charged with the researcii, erwineerir:g <and developcnt r;i .) 
aircraft, associated equipment, E$CCe2SO~rlEs, znd jup.-Jiio:; yec;uired j:a; tleLe 
AEI-I~ Air- Forces for- the accomplishnent 0.f its mission, This riF ": siort L * UI ', ‘2.S 
you know, is.to prcvidc for the defense of thf;s natior; against attack 
from the air, nnr? to be nrepred to hmch ;1 sucbe,ssF;l zir offense 2 &rlst 
any and -all aggressors. 

As a mear,s of clarifying the function of t.hs %q$.neerirl;; Division, 
I would like to define the difference between basic rtise-irch and r~yplicd 
research or devel~amcnt, j&sic yese:lr&, is tbie i;ue& for f~ild$,A~~S~ltf~l lC#s 
goirerning physTcn1 phenomin2.. Devalo7;iacnt is the ;t~jZ.ici:ti.on tq speEi.fic 
projects of the fundamental LIWJ established by basic research, In oxher 
words, development produces ;', usable art+icle for 2 particuiar px-oose. 

~asj.c research is the field of the scientis\; end, :whils we +~st t 
maintain close contact ydth t:?at field and even qjonsor ~)r rel;ue.s?~ invedi- 
gations along M..nos vrhizh ap-par to h,nve KLlii;ary v~:AE:, we are ?~ri%x-i~g~ 

,_^“_- . .._..- . ..” .._,... . - ,_ “~ ._i ,. ..,, ..,.. “_,,__““__.__ -_.-,- . a*.--- ,-I; -,a;=._, 
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concerned ;;rith a&Ted ro~.exrch. In coonerxtioin nith Incci;Str~~, 2;;: eqincer 
and develop the item; of m.u.iment p.c ec?,& lp I' 

Z 
' L ?:lCj rj CC.JliC7r t 3 trio ,'L-rjy :Luix 

Forces. A little later', :c Sh!,ll have .r:'!ore LO 53 r- wJf o:I -ttie relc2tic:.n_:jhip bcf,-ctre-r 
the nj-li';z pr; J > sciexe , 2nd in&strp. 

To give you n better underst.-mdin~ of t;:e .~.cj-lj."ic:; ylci LOGOS d \ 
with which we have to work , I shouid like to $.sc~ss bric:fly the or,c;a,r,i-- 
zation of the 3~giinoering Xvision of the A:.r Bhtzri2. Co.::-::Lnd, :;$ st ':v.r 
of tl-C .I / ?Xvision consists of three de0~32trGnt 5 j :L&-.inistr:,<io;l ';ylils, *-,.TA ,. I./ 
Operations. hs ir&icatcd Sy the ts.tie, j;drtinistr:;tion is cc:~~cry.oc: :;i?,i-. 
the Internal Tur~ctionir:e of tile Division: Per>jo-nTck, SQG+:J rni; ci,i?er 
~ousckee$.n~ i'unctions. ?Lr.~s hzs fog its fizjor CF.& t,l?c: Por!~~u.1.7.t;.r:.i; c_' 
our 3csw.rch .:nd Dxcizpmnt Progran - ascertsining that cur rlriq' g&ject:; 
are atixd at, the co1:iTon ob,jc!ctive of p. roduciag su;oerior a~)i':~,~r~:itic~l e3ni.p- 
r-cent for the 'use of 'Oill' 6kled Torccs. 
acta nionitoring or a&tini&~ntion of 

C;3mrztFons is resncn~G':!Lo fo:- til-d 
011 r existing proj act 8 2Pd ti!c ger- 

formncc of the r) (, dar-b v-d.2y c1 i:t.ivit ~7 0;'. th i: se :Iro,i cc-t s . I.. , 

Imsmch :-s m 2,i~c~2, ft, whether :jri.lotecl. Or 2.i?Lctle5s, i.:: tic 
end product of rest of ou r ci 8 v cl 0 p:x nt J -,ve !-la Lx? :)I.;.lxi;d xn Ai y c r;&'-~ ""O- A i. 
jccts Section -md a Piio-t;ess ~,ircrn.ft 3ection ~ti 2 L~tr;i'.? l&oL -,v.jwi;hF:-T - 
Oucrations, These tGTcG^:,ri: ~:i;:.nll& 'by p~~~~,j~ct, off.iccr~'~l~,~ E-<?z:"-' " 
neers who a&LL~is!,t2r the co:-!?~-~-;~ct 3 7,>;e hnve i:ij.t;i: ~,ryj.:.iP:t,l'l; fqr t3c :;ev&p- 
.WSlt of cxperimnt21 tlircmft. 1:; -js tileir i~~S~~~~~~~~j_lj_'~,~~ ~b@ t:;j.fo 3 ;,iece 
of -(mper-a S!,,... >U,,L L . ;- 

i7t t~p'-pt' of ~~.ljitp.r;~ ci=:lrrZCtf",ri.JtijCS--t;~~:it. is, C~C~JC~C-J.; ,tip";: 
ml:0 n sneciPication, md, 02i: c, .'1 -I cCJAqtp:ic:; hi <- f,; k,J p ('[l . , L (? .j- '> '1 J~~~~~-/& cj-, c-‘]" -the 
contract‘ to ti-!e poi.at -A%?ere 'ill+ Cx.~i:riir,cl;tal ;liPCI':;:ft j_.:j !'C:L;:IJ.:. t 3 ti. rL; C7J61 
to production people: to ;;roc~rn 2.~. c;um';:it6;:. 

Under &eratioLr.,~ 7:e hr:ve 1.5 3ec+,ions 2r?d T.,~?:o,r::~tor.i 2s - L5 l.ncrite,3 
2. t 'Jright Field, Dayton, (3hi.a, xii ,one 2% K::tor;to~;:::~, F.1. J . 

The 3sincerin,q jtxnd:3.&s Se&ion is co.xerned wit,:1 ,~oeciij.cI:.t.i.c;ris 
z-x2. she stanzl3,3dFzztion Of items Gf ?~~~3i%i2LiLitiC21 e':~uijXXLTlt~ 1';. zjsz';-i)s ,z,n,": 
xorks with nil. the I,ib3ra*: ories cf the Division ill tl:o gc,r:;c-p~g.nc~ 2.::' t;;?e:;e 

.. *"unctions. Engmeeririq ,%oD~ ].jlrel),T~.si: 5eyve:j ,-;-I1 the Sect,io:>z, 7nd L;j,',,,~~r;~t;j- 
ries of the Division, md, zs t7x nune implies , ~!crfo??!:-is ele ma,jor sho3 riork 
that they cannot do 2:~ their l.i.ttlc l:abor:.t,ory sl-aps. 

Five of our lnboratories~zre c onccrned with cle~tr0~cj.c s d.e:ieloymn 
The TJat son L2irjorato:-y ::t Ea.ton"som, Nsi:r tJCrSe:r j. s ~?~-~rgec)i with reaponsibilits 
for developi!lt-J ~11 ground mdx 2nd r2di.o equipmen; ?<PcuX.ar t:, the Air " 
Forces. 

We fnur Xlcctrcnic T ,a';:srz.torie s st '?r.i+:h+, Field. are 
the develoyent of airborne electrojnic eqi;.ipmmt, ~ 

zknrgcd vlth 
The>- :x-e kno~m 2s the 

Cotmunicatioh 2.n d Navigation IIaboritory, the Aircraft XriAi2t ion 
the Engineerin'; Services 112bor;Lt0ry, ani? the Sys-tens :,3bor:~l;oy~. 

-r,!~Scr".',t.,:qT, 
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The Coriwnicafion. 2n.d E~kvi~.:Ltion I,aSorator.~-, 23 the 5mw ixi.rcat,es, 
is responsible for develogxat of 'all airb6rne eicctronic o~~ui~.,i:~ent for 
cornnunicztion and nsviqntion ;xrposcs. i 

The Aircrz.ft Eadj.aticn ~>~ijor~~to~~ r ,-y is CGL~CXTI~~~ ?Jith the G,ir?x3rno 
r3di.o 2nd radar .cqipment for guided missile control, fire cor!trol, ' % na 
bombing aids as well as cocntcr ueasures for .5w.x%, J:~r;;riiir,~;, 2nd oneiny 
deception. 

The Engjxeering Servicas Lzborztorg ~,?ev~lop;s the strin&.r~l cc:ir+ 
ponenti. for el,ectronic cc;uiment, deteri-G.nes the Lkiitri IiGZiS of Sl! Ch it GI.-l$ i 
under conditions of wrld-wide usage , and. xkLses -Troject cngiinues !I? :t:e 

tochriical chzrt?cteristic 3 2nd ;:L,p~lication of stz..n&rd coq~riant~ pwks, 

The gstems Laborntor~ deveiops the radi.o ;lnd rzdnyl & ant 8ie,.C.3 ? 
provides nccessriry insc,, "B engineering ,tn- ir.3 

-7 
r pul'e Lty:t 7.11 eii,:.!::,Iyjnic 

equipment works 23 a system, ::nd deterk.nos ticthods of nksuu~c:zont :ZnG 
,:, ~kuppression of rndio noise. 

'. ) 
: .^ 1-t is kinrd? Lo: nrice:ssnrg to point out to yog tH.0 jnci-@:~esi:j~; j-l?- 3. 

.portame of electron.ics i:: t&C ~eIWIQX~iC:21 XJDJ?ld. It cu.t3 ',--rep;5 i;b&G b()crj 

in all cur deyelopment t;icirk ad, with th3 gyc;>*tey- lifyjli_~:~ti&r- of pp$riec': 
missil!2s, its ro'lc in both offense 2nd de"ei?se is * r’l KC?+<JOI’ c-o!le. 

, ,I I 

Tne rem~ir,in~; nine Lnbozt oyie 3 at T.lrei c2r-l .c I?j- e 1~2 ;; y' e (- <p;-l c ,? p.'-; e :j I 1;: it 'I.1 L 
ihe development of certain 

L" 
spec$.fj.c; ccq>onefi.ts (j_' tl:.2 cti:<spl:..L,l?:: or C;ei$n_& 

special C3iXgOriCS Of ?,L0rOJI3Ati~222 ~~~~liJElX2l~C. 

The J,ircrafy LabGra~arv.-is-Ir’e~~j~l~si51e y!-Jr $;li? -1 v*“--, ‘̂ ’ j .d_L L J. 4.::., co./; tke 
complete air+,r?,e. That retiains the r~syxksibili~~~~- oC t;-, c _. :..r i: ye&f+" '*: Pro_iccts 
and Pilotless dircrdl Sectj.cys . Tkjc, A-i.ycr::,ft 7 ,:;bor.zi;org :Iccsrt.-.i::s _^ 1.. ,i--r?t 
t h? airplxlz structure is, sound frczi zn :idy~dyxx;i~, st2ndpcin~ - $!22t it; . 
will adequately Cthstnnd .t%e r-,irlo.zds which ':re _il.@osc;5 upok 1"s 1: r-J :” 1-i. :?k, :: 1.1 , 
and thzt it has sztiufxtory controls, 1-t ,:'i;j concqned w5.t.h II,:?0 :~.':rY~\%,:.-- 
;xaics of the ,3ir?l~%ne and it 3 '-\ri:3r;.Ltima~ q~d+~~tt~y. c~:~-zr?~ct,,~z=lsi;::.cs; .-hi:; 
laboratory ia aiaa res~pansi&t'c -for the dovclop,?ien?~ of tic;3 In:d in? < ,yeer 
.includi.ng the wheels, ,?n.: SrnkG S::d o.$.he r CO.mnDr:e!~tS of t.;rL?.t t;rTe :-ff,i& -t.lxe 
2irplnne r CxWl r C'S .- 
,., .. 

It,ha:s an. interesting collxtion of fncilities, ~Al.iocated zt 
T~T&$-I's. Field, which zr[? required to e,y.z.ble it to czrr; :x.t .iC,,s rLrjsion. 
These include five !dnd.tunnels 2s f?llw:;: 

'. 
t 

A five foot cS.r:meter tunnel, cap:iS!.e of nir ,5;~2Gds of 2'j~2.m.i.les 
.per :ho.ur; 73-&s f2.cili-L~- i.s .zbn:rt 211 ;mx-s aid. .,' 

.* " - 
:. I I_ A twenty f”oCt di??fiE!teY ‘iUiYlC1, Ca.‘i?~!i 6 of x.r “p eeci s ,, ;J,f 5 :?I? ;.:;!ilcs 

per !iOUia. 43, 09-9 hoyse power nrc ~ca;;i~ed t 3 ~~LIL? this tonne:.. TI1j.s j1.12 !~r~cl 

is four years old. 



A ten foot diametsr tunnel, 
hour (the speed of sound). 

capable of speeds of 750 miles per 
This facility has recently been completed- 

and is now being calibrated. We expect to get a great deal ,of use out 
of this tannel. 

A 24 inch diameter supersonic tunnel has just been completed and 
is now being run in, It is capable of speedstwo and one haif times the 
speed of sound aoproximately 1'700 miles per hour. 

There is also a vertical wind tunnel used for testing spin model< 
of new and proposed aircraft to determine their spin recovery character- 
istics and to determine changes in the.aerodynamic controis necessary to 
improve the airplane's spin c'haracteristics. 

We recently ran some very interesting tests in the 20 foot tunnel 
on a Lockheed P-80 jet fighter. 
mounted in the test section. 

The outer%ings were removed and it was 
We ran the tunnel up to its full speQd (in 

this case a;qroxinately 45C miles per hour) then started the jet en&c of 
the P-60 and ran it at full power (4000 lbs, thrust) and proceeded to fire 
a series of .50-caliber machino gun bullets tLhrou~'r_ various >arts of the 
airplane from the engine - be.& to the tpj.1 - in ord.cr to deLsrminc the 
battle dammage characteristics of the P-80 in combat, As a result of these 
tests a great deal of very valuable inf0rmatio.c: ks been obtained which has 
been uf value not only to'the Army Air Forces ard to Lockheed but to all 
members of the aircraft industry concerned with the design of jet ;Jowercd 
aircraft. 

tory, 
In addition, the aircraft laboratory has its stetic test labora- 

in which complete airplanes bigger than any being buiit today can 
be tested to destruction, It enables us to check the design of the struc- 
ture and determine criteria to be used by industry.in the design of future 
aircraft. In the case of every plane thet is procured in quantity, a strti 
test article is%etitod to destruction in this particular facilitv. ." 

The Power Plan3 Laboretorx has for its function the .development 
of the power plants which propel our aircraft. 
had only one type of engine to wary about 

Until 1342 this, ,Laboratory 
- the conventional reciprocating 

engine. Today, they are involved in the development of six separate and 
distinct types of power plants. In addition to the conventional engine - 
which still has a wide field of application and which‘still is capable of 
impr ovezerzt - there is the gas turbine for jet propulsion (turbo-jet), the 
gas turbine for propeller drive, (gas turbine), the intermittent jet or 
pulse jet (similar to the one used on the German V-l or "buzz bomb"), the 
pure ram jet, and the rocket motor, What may result in n scventl= ty>e of 
power plant - which may eliminate the necessity of bothering with the other 
six at all - is dependent upon anjthor development being monitored by the 
Power Plant Laboratory. I refer, of course', to tbna possibility of utiliz- 
ing nuclear energy for propulsi~on purposes. 

4 



. 
The Prq&&-y, L:Ci3OrartOr~; is ras;onsi?Ga~ r^or develoj~~5c:;~t of ';ro- 

J3ellerS for the 'Gy2CS ,of po;?jer *clpvpLts i>Jiiic>$ reGairc> tj~ee~~.,~v _'J$&b. the **2r+.ici _ ." ,,.- .A 
incrw.se in horsepower ot:tiut 0: GUl” 7o:ye;’ 
sonic nid super-skiq 17X&5, th:: job of 

@urt s q,:l .t:y;e. pbdiJefi’& of .t&;.y;;- 
den?1 3:?.5?;; pro-$ r ?xropcl.lcr s i s .:. 

by no me2nS a SL?i::iyrle 13f:Ef. < .L’ 

. The Equipment izbor~:tor,y~ s .%issFor. is to ;!,ev~~lop $..l el actric2!. 
CC&lipRC~t, flight iP.5tP.Ki~fits, ,?Lr*j &SF; vi&t i& "eq,d .i o&e r& 'i'&cjt:ire!i Frey t,k..c 

2irCr_2ft as well 

kir Forces . This 
SS t!?E? ,TJOUtld K&li~fXXt peCUli3T tc the fiefAS ,2f t.he :X?i;J 

1?,bor:!.tory lia 3 3 isrgo- proportion of 3LIZ- :2ctive gl‘0 jei%s 
because of the innur~berab.ie i";eirls for WhiCh it 5s responsible . l 

. . 

.&rm!,!nent. II, ?.‘2 or:;t, or,’ 
--- 

7, hns .the responsibilitl; for the develbprrrer.-; 

and inst2112ticn of both offensive x34 deferlslve 3XEKEnt sp te:;s for ow 
aiycr.ypt F-3 rjell ?.:3 -* the x,l.re Cont.rsl s;r 3 t c-?cs for the ar.Txfiant u.f,jJizaC-jor;, 
T!;e aircrnft sp33ds of t,oday c+e riiaking it :;:ore and more rieci-,:;sa;-;r to go to 
autocxstic devices in si$~t,s 2nd COfltrOls t0 CGA~>t?nSatC? IfOr th;S ~C?12t~i~T~l~T 
SlOW 3?W,CtiOn tiXC2 Of t?E: hUZXl xind. 

. 
qy1qe ?1:&oc.;m:+- , .A L ,.-LC L::borc?"sor-; 2 is COJ.lCeKlcXi ;fi ?; 5 i, t e (5 ~TJ e1 oyg? ,y.Li;, 0 f 

aerial' photogra;Aic eyui;xienl . &Q-Ye i" j,ai+J s,he kA17'- 0-2 s~eods of ;gesent 2r;C 
cLt.urc eF rcraf:; ,x:$.e tJ-!e &yJelopy!~& ;"p &-;,:ll c2Fte lx s - .A l!$$lljr :-;pcc'_.-ilized 
art arl(j vjc 3 rvt2 nr,?Ll(1! .of Ou m a- . .+ prcgress j.p. th.js .f.iei.5, ':ie hatrS CaiiL+?r?S C[!;:?>LS;E? 
of tzlriw ~1x2'" c 6.i ~ -f zc CLlrct 6 21 c tu yi: .L: at c?. ir snnft :jpeeds of i:jg(ej ~j~.:~~~ z?i, ;tl,-t<- 
tll& 3 v,:,pyjng fycn; pjc+$yt c~s>?,:::: o,y -$ e. ,:,e cjc to he; [)t?\c ::aet, . ": : "!fe. 2Qsve ($<j~*&j.~j~]- 
mrk. s in the :r,.ill -i;o ,g;o to p2~cl-i ~IJT~,& ::.I-tit:i;s:er; ;.-.ni_: i:; . ar (>\ride c yr.'*j>".t r5l-y 
rcrmto coilt_rol; 

per:;onnl Eaui;-j~:e~~$ 3~.borL2~or-?'s function i as i;o a5riT;elo:: ::>, I.1 i+c e .T,..S 
or eqLli.pme rk ipAt zn;jec? for t,bm,s cycI;u' aQei:.~](~~T, t. :xn F.ri(ijjGigri -I,<; fi;<i:ir)cz C;;.~)t!li!l~, 
this includes prrj&!.ltes, life rafts, 3-r.d o";ho:- i";q:;,..s .{$j"ri. c h (y) n ;+,>J t <: .1; 0 
sarviv2.i cf tk,e indivtdu2l. , '. '.. 

T;e; e L '3‘ ~@po-.:::~~?- ‘icni L&,p~-;:i;c~Fy is . bl\r[3'lTJ& 5-n 'tp;& J.~:edjJyLl I I.JihDf>CC, 3 2f 
flyirqg :ind~ dwchy~5 ;he tZ.~lili~jYC.& ildsig:nSd t3 prot'kkt 't?lC: hca ;Ltl:h :!I~ c: s :2. .i c t y 
0;’ t,l?,a crcy; I~Lz;:Coer:; in ‘f.‘li@t.. Gq$;cn aq~:Ypeenlj , :$lti~ttick p-cssure ,suits, 
2112 th2t soA of t?4.ng i;; its chizi cmzern. :. 

. '. 
Tl-;e r:fLnl;h :i.i:3+joy:L tpq~, i,k:c 1 ::.~.$eriy&3 J,:~‘c~oy,:~tcyy, ~ is co~lccrnrjd viith 

the develo-ment~ of ;7uit,?ble m.C,arizls f' or both rzircrc;ft; -::nd re3.:>ted eg~ip- 
fX!lt l 1-L 'is not %co mkggeratfv2'to szg thti the po:~$okmnce 3" Gi:r &'&cft. 
t &q i s ii,rrf+, & c>y &p&d by. :n~.l;er’in~s.; 

will have higher str&&k-weight 
If y:e can -f11,e:&c$-j .y-lt.erfsi ': whi& 

:~ati.os then -pe CFYQ bu:i.$e:! high% ';x&'o~~~nco 
air&aft frfki 't5e :X.l%? ~lU.:~'beY 0' 'LIOil~1d.S tif ~32% eriti& . 

. 

i.!iL;> our jet eilgintis 
Tf ive 'car?" krq-rove the 

imteriels which ,g:z (pJ&y&Qiy t&:6 . -7 cxYmr;u stii;,.. 1,. &&&xrs 
and turbine v:ken,ls) so that they can wi.tkst.md big her i; t?rmer+,:wc s TIE? G-m 
get greatlg incrc.33cd kLorsspox3:rs, :'reat ei~~~h~~.si<~ is bzillz :ihcod'nn tk:e 
developcnt o_r I ixwoved m.to,riz.ls l 
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So much for the orpniznrian and installations whit:? comprise 
that .?art of C,he Engineering Xvision at Wright Field and Eatontown, N. J. 
There are, of course, some activities which., for one reason or a.nothCr, We 
cannot c03aUOt in our Laboratories or at the Wright Field base. WC IkVC 
six outlying installations where we maintain dontral of experimental 
activities. 

Muroc Flipht Test &se in California is basicrlly a dry l&o bed 
Which gives us, already made, a five or ,six nile runway in every direction. 
It is an ideal setu;? for testing our extremely experimental nircrnft with 
greater safety than we oouldfYom’ my conventional rirdrome or in highly 
populated regions. Muroc also has a security advantage by being out in tt26 
sticks, where everytyting that is &ne is not wakhed byevery cnsuc?l individ- 1 
Ud who doesn’,t have anything else to do. 

At Wendover, Utah we have a pilotiess 
testing range. 

aircraft and guided missi 
It is a wild, open seation of country whit h Permits hazard- 

.oUS testing of these items in comPara.tive safety, At present the range 
extends about 50 miles south of the launching nrer but con.aiCeratior. is 
being given to extending the range an addition,4 LOO miles. 

At &oca R,aton in Florida, we have P d.etrcbzncnt under control of 
our Radiation Laboratory for field testing of radar bombing equiPmenf. Elec 
tronics Group also has the Cambridge Field Station at Cambridge, Massachu- 
setts under its jurisdiction. The Cambridge Field Station is somewhat 
unique in our org?nizetion inasmuch as it is definitely, in the business af 
basic research. This situ?.tion was created by the dissolution of the MDRC 
a.fter the Wer and the threatened loss of the excellent laboratory at 
Cambridge theft had been created through WDRC sponsorship, Because of the 
imPortencc of keeping this gro2P in existence, we took the lnboratory and 
Personnel under our wing, It is Pa.ying excellent dividends. .“, 

Enlin Field, Florid;, is used extensively by our Arma.ment Labora- 
tory because of the excellent bombing and firing rp.nge facilities located 
there, In addition, we have recentlv moved from Dever, Dekware to &%lfn 
the testing of aircraft rocket inst7ilations in aircraft. A cold test 
hangar is nearing comPloti.on at Eglin Whier,e We will be able to test not 
only items of equipment but complete 
as low as 90c below zero. , 

aircraft under to.mPcrnture conditions 

The import,ance of having our a.ircraft and equipment capable of 
operation under polar condifioss is fully agpreciated. For this reason we 
have a testirg detachment e.t Lodd Field, .Alaska, where we can not only tos’ 
our aircraft and equipment under actual ‘conditions of low temper?~turc, ‘Gut 
Where We can also subject it to the other Peculiar climatic, .geogra.Phical, 
and magnetic conditions of the Arctic. 

: 



I hoype I h?.W riot dml .-t Loo Luck! qri ?,l:C so-csllcd tocl!? :',p ,rj f?L &i- 
ties v&-Lb, whic'h SC c~.mIuct OXY .r~!smrch :x3.?. ~evcioamnt i,n tY:c 1;e41? but 1 
felt, it I,JRS mcessary knc:qplJJd. to. tf:c rereinder OY this di sc:u s sicn. . . . 

. . 
_~t this goi&, 1 &.oul~2 iike 'co &sc~i.:is k.9~ 3 rekearc'h :1i2+~ devel.oa- 

rx!~t ,roject i s ini'iiat,od ?.i?Ci t,he steps i;$t ;2re t,zj<c32 ii-: it,s ,?ccolg~i &- .’ 
rxnt . SGrx ?po,jects sterkl frx: oL;r cxm st*2diiBs and inv~s~rg~~tions .--9 ro~!;+cs 
of: &j,cJ; in&c:lte +u1riz4; l;he~ ly*c &finite :ii.i-jt:ira \ralue ill~ij tlyL~ ;re,'o:-e ci?~r: 
+J e 4; r;-p* &:*lt ec-- i~-;t3 yflitc~.:l-;.r~ r&#~-e~ierLts . The ~~e;x:i~cic:r of i;lr,e, :-:r?,-]ect;z -.-- 
&nrt, with the :::li12t2y 7,~ re~tijmi~et~.~rLt $~ld c2 $j~cct'i~es t&t 'we ;~&isfr t,:aem; 
re~uirmed~ b;xicc> ,.1., *_ 

- 
-f * qn of t;.y? i:ytest 'l'l.;noy kLoy;" at our iii.snGs~~.l. -!I.;, i s 

CVii-lCtl*; -i&. t 73 e m s t ~;lbrk. in close ]-,~rcohy -v,$th the folks ii-. t!?c >&;‘ -r::~::3~si- 
ble for th,e aar$nm?ic~zl !xili&~y * rcqusr emen Y s + - A-3 of the j,*iy g:,:>*y, ,;,,, 
k-4 5s the Air St~?ff 0rpAktiori tkrourk v!h@L the 6ir : 1 .?,tCriel. CO;?,iXid ,.) 
recbives i%s'Jlrncqtives, we nlsa ,&s$ weiqk c~osJ:‘%>~ with l;h;:_t section of the 
Air St.nff ir, arrivkq 2.5 the des.jx&2jXty 62 strirtinq 3 I$,, jr3c-L~" i:rk .&he .c. . ? m-L amlysis, a ~rf3.j ect is‘i:.s~.;~l~y the proticct 02 considerable p:~~~~i.r~imr~~ 

'~ discussion and coordinatior: bctween~~lJ->; X-4 nnd ourseives; ]-cs!.; 1.': :ip ? ) r;.r! 
Lhe nilitnrJ rec/Liirmwt being g$.v& .to A-4 by A-3, A-k trcnsir"tj.r:~ s,l& 
re~uir ei:;C,Pk, into ,Z .- dir,ect,ive t a Air .;.k;Ltcr.iei Cooirw~r.d, ;?,n;3 t,he 

- 
I>!-rec:-:;i:yc 

bcins in turil given to En,$,nncering Z.visio;l Sh+ou,tth p ,xx+nd ChLnels. 
" , i 3 

Upos yoc&i.pi; of t'?e <Jircct,iv-?, ~fij:cir,carir,--y TJiv.i,,L~4Lo,~, o$ocoa::i,s t. ,:j 
draw up 2 specif<.cat,ion. -$rj Fit t,hc it;cn .j.nvoi;rerj, j.r;itiai:es'~:ii?- ;,.at:r!ori.k;: 
frir I"urcha3e trhi+ 'allo&tes tjhe ~&~j&~~,rcl~ afid jje'~7~lo7]~~,~r:+j ~~k:i&:~ Jo be 
exJendcd, a& .?orwzpds th;s"na'ierir3.1 t 0 procurc,Qyt, ~),~~j.si~:; 02 .CAi?.* : ;r: teriei 
C&fir.d far ro v n:ractuai ~cti;31, Cl.ose coordin2tio~ bct;vee:; ?ngiinc:ri.::,; 
Divisfon md F+o~:remnt Division .is imin"izSm.cd' dukim; tki c-: ::>:';::*I; a;.1 (jU.-.j.T;cf 
Wh i C '2 p r :j 30 sir i :i su~>y&~t+ued k,r- J gr~ooperxiv~~ ccntl? .ctors yre I;Tj'.L-~ 1 n &tc& a;l:"i j,:e 
SLlCreSSful contrzctor 'sc?ie"cted. d* I (?ilca kJ-;,c ct~n$r;.y,d$ is c~;~:s~;y:~,-q~~:~, 'it2 
adnlnist~rrri;ion b F?COXS -the res;~x~sibiliK'y of jl t i- e -&.:.p E: cp.:_yi .* ,.; Mri ;,4.m. Ti:e ._ 
::rojxt officer 31" cn,<inr3er r'or tha,t y.rtixlx- cl::ss of ite;;s carries ,thc 
bail fr0.i:; them 3n. ~e;is t,".e con:,p?r.+'.- i ‘. ? I*. .&Jr :< 301n2 .O,l c 0-q t&t; i. :.<L.+d ;I -i. pi ,z : : 4’ .giL 

on 21.1 2I!jters i.nvoiyin;; t>;;e ',7_"oj ect . &l; l;," St, +ct ,i i; .t>,o c axkJ.(;:. +-.! ,-,,i ,L_.li ._ 
acce-&/3.;:cc; test 7f ;i$ 

, ," _ ij;e::: $0 :?,.~c~yt,yvirL t,hnt, it SLe&,&‘"jhe: q~,(jjy:.:c? :j:~,?.:Cjsfi-- 
caz~ons or to r!etew&-~c wk:t;C, changi:s' ,2x ',lcccss~q;'-t,o 

T,he it S,?. t!?. cn. 5, cc; o.!?K 9, 
'q:lL,&j c ':jL'i I,':] yl:gt, f,k:e I. 

speciflc~~tidns. sxfindnrir/,ed s,nd th,e ~,~'o~~ctisn.~,e~?le 
contract far Jyozl;irpricnf in LIP:':> rii-4 T ,_ -Lzdd in. accor3::!nce w,zJ;.tkt ':tk..e ,_"titiLuiY:3r:L~r:%s 
establish& by ~~:~~ld~~;n~-~rter;~, j&F. ,. 

_ : :: . . .: :. 
W,," L. , c r.ea b> 51-i cf'Acy, 1s 'the ilist3i"JF 01 - 't&e .2verLl,$ praj ect . . Pm!l.yJs I 

s hou 1.d 's 2.y "g2cc&sful p""5sc.t"'. & in '2Jl .,ri:,E&~3+l .zx: L C~9VSi G-$;:Xi. .'i'! Ei 
frfyJ.7 -Ql;]-y 'fj.,.d _L. I- cursel;res ~&ml ..:t b liri3 aiiey :inr+ .i;h.c $*:jedt >i~:-; t.5 be 
ca.u!eli2d 'i ,..,.U ?.'e&~igs to ,S‘pq ;ve ?yyr to k&es, this Vn%.et,p tJ,,v? a. ,T-1FnirrLi;.:.:, , . . . 

, ,. I ,' i ,'. '.. . . : 
.: '. '8 ) .: .', , i 8.. " ,. '. I 

7 T> r,‘c.“*-“~Tr~q7q; 
. i,r-.t.> .I , ‘. IL, _I .-.A 

1. .._, .,.- . . . . . . .~.- , ., .:., li I / ; ^.-i _-._._ -, . . II ,..-. “,.__ 



When General McKinley wrote to me relr?.tive to the scope of my 
talk.he suggested bringing out the importrnce of P close liaison between 
,reserrch end development activities ad th-- using units ils well ax the 
problem of introducing the results of resrrrch end develoPne?t to the using 
imits. .:' , 

. . . . . . . . :. 
. . 

, ,) j I. ,, . 

As x. &ought out in outlining to you the birth NIX? life 0-f 2 
.,.,Project, A-3 determines the military cha~cteristics of t& item we are 

directed t 0‘ develop, They, of course, are besing the. neeQ fo? the item on 
the information they receive from the using units and r,re the O~CS V~C mRir 
txin the Close lin.ison with such units. Our contact is, therefore, an in- 
direct one, Through the Tedium of UnsntisfPctory Sports, ?. fox. used by 
ouerating units to report on failures or shortcomings of cquiQnent .is UC- 
c&ered in the field, we’ do hzve r more or less direct contcct sinae these 
Bepor’t s corn& to us for 6olution of the problem if it. is e.n inhercct one, 
correctible by .engineering action. Another mee.ns of 0~ keeping i-ted 
on the problems 2nd needs bf our vsing units is provided tk_rough the COIL- 
tirmal chageover in our mili tc,ry personnel. Due to the &LY policy of 
roto.tion of miii’tcry personnel we p.re constantly hnving assigcec? to US 
People fresh from the opcrc?.ting ‘orgcnizations who nre fully cogniztnt of 
the needs and desires of these orgnnizntions fcr new or improved equipment. 
I don’t w,-lnt to lec”.ve the imPreuQ -pion that we c?.re unEwT.re of the i,m$ortr!nce 
of liaison with the ‘using units, 1 ner&v wp,t to indicate thr-t the Engin- 
eering Divisi,on r?s such does not h;lve lislson officers directly attached tc 
these tinits but obtains the scme resuits through other ch~nncls. 

With respect to the 3p.ttcr of intro&acing the r:?sults of Tt3Sc?.rCk 
2nd dcveloPment to the .lsing units, it can %e s;id t&t t%~ is not c”. direc 
responbiLility of Engineering Xvisi,on. The Proving Ground Conmcnd, throug 

* its test facilities at E&in Field, t;kes t& products of our resc%ir!?,h and 
devcloPmcnt and Proof-tests them for trcticc”l use. Their,r:-ports :?.re for- 
warded to A-3, rnd A-3 thr&h its Trrinj.ng Division deter&in3s llolnr bGSt 
to educate the operating units Fn utilization of F given item. In ~Lnost 
Pll crses, Technicrl Orde'rs coypletzly dcscriiing the item, its o.,)C-rc!tion 
2nd mPintenrncc RSP ,publishzd -. by Air Msteriel Comnnnd incidcnt;lly - ?~d 
givs very coapli;te iastructions to t?-te user. In meny.cc*.scsr it is decided 
that trnicing cids :J.rc- desircblc 2nd tie design end -prscurc.mcnt of %he Pro- 
totype of such r7ids is our rcs,;~onsiSili.ty. 

A few minutes pgo $ mentioned thQ.t.1 wctited ,to discuss the re- 
ktiorship' between the mili tnr:jr, science, end ir,dustry, ,,I am Sure %-.t 
there is ;?o question in nnyoners mind but that the SUCCCSS~U~ coidusion Of 
the lsst w2? wr”s r2 direct result of tha,,termwork F,ttzined by thesc three - 
the military, the scientists 2nd industry. We came out of the war with the 
mechanism for this t:-rmwcrk in spleodid working condition. To my minii it 
is untMnkrble tIx.t we ever cllow t&.t mechxxLsm to become rusty. 
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At ?li s .~lo;xeI;t tk c tie bctwe 0~: scierice 2~3 t,he 2&j is fsiriy 
stmlg . Gen er 3.1 l+zxtz. has ~~ttz,ched to his stuff :!. Scientific dVi.SG%J? . 
~ionrd 7:hich cons.~3ts af Innros~xl!2tcl y 3:: or t1:e countryfs lep.:dir1g scientists 
ii2 pe .c-: ,.? I.L.A.CiS port~3-2ifl.j.;l~ z;o nerOR3Llics, TlliS Paz-d reviews our yec'lri~r 

ii' I bii :- Ita s"3."" 1-s nr,d Deve 1o'~;iien.t; Pr o%grrrr*,s c?- s T,v3i~ 8 s 0~ r 1 oLq-~q-s e .pla.nnii;g, ;ili C; 
it 3 I.1 CJ% t _ u h L. y- c. 31" e ~:~miiablc fer meci3.1 coqsul .!- -~i;Lon on imadi~te prGble::Ls. 

10 &1 -;;qr; yc<y”l,TL 0 :: z,emdpmics, the E&C:: is the 0ut>jt,;LntiS.n;< source 
[)f ';,~sj-C "~Se,~~rC21 "17(~ Tyc ;;i;,'~" - < A^ r ."1 Y cct~.3t3nt use of this instilutio~. j,,\iP i-&& sc,r. 
ofYficial-s xa st.7itio:lcd st all the I,I>LCX Lxkallations, fwquent cc~nferences 
c&rT hel:": i.r,co Itrin,.~ ~ ' F ,~nd ~JRcA 13ersonnei t:, discuss probILe::. ,znd possii:ie 
se 1-d t, ion s , :.:r,d 2 j:&:e !rjr7nortioh of the Net p F . 
coiy:"; c+,<J$. :-.-i; tyc bf&s!;r .hL "the .'&F. 

.TVfL pojscts arc investig,5tions 

__ 

;cti.orkific 
Pi ot!:er fields of basic 2.cse::rch -de nvzil ours&ves o? the ktest 

knowledge i;hrou.;j2 t.hc nedi 02 Whht ~tight be LeI'Fiod "Study'! 0~ 
llrcscarch cs;lt,ractp;t:. Ti;ose nre cont,r:icts with universit,jes, reseerch 
i;:bor.3'ior.ii;~, 0~ si!::iiar non-nrofft :. 
-to be ;,plie&ie tn qecific itms of 

zstitutims for rcse-wch T;hic!l ~rxises 
nili.tar;r ec,uipient . The sco~b~ol" this 

8; 3 y;.r IT!<?" :/ be $idpd from the fact tk2t '&e hCTTe ?,~prOxirizntolJr 155 Gf SUC:r, Con- 
~tr;!.zt; in cxiskence nt this noaent, involvir,g En expenditure of a:r:iGst 12 . . _l. iLlli.lO~'? d@LWS. 

a,5 stFJ&l-r, s 0:' The I‘ndustri.nl College ~~31; are probably mre con- 
cc-pn& -git,i; our ye‘lc LLiimship to ir,d.ustrg th:zn :mjr other phase of our 2ctivi.i 
c, 5. e s . "rh@ fac?t I shmld Xke to rmkcc clear - 'ch.cre is no fetid petween 
in & 3t m~~,v Y-K? ou:rsclvcs OS to who does the developixent. It is c7 joint re- 
sponsj.bilit, ."' ,_ 'ihL?t 'I;? both reecp;r.i,zc :xxl ?a,!: ce t . P Exccp1; for "ii-# e 'cz, sic rc- 
:;cxrch contrncts I mn",ioned 2 noment z;-o, ;2n1slie:i resaaci-i or development 
E;&s rlyl 0i;r f~u.Pd:;~ 

'tie sqi-;ly 't,h, 
Ir; our relations f;ith industry on developne& 01 an 

itex, fil T,Cj s a& i;k snccif.ications. I believe it wou.ld 338 _ 
ir;t,orc-'i11c- fey Jy)u 3,d.b -t-, t o ty~.o-~t th-.t of nil the mrq qqroprint0d and nnde 
?.va,iinbl.s t n u s for r C,;e,>rch 2nd devcloprr,crk, ~pprcxirx.teljr 85 'per cent Is 
sp:li; :s;i th i17.j:i s,i; rl.- .ari c~pJeloyq~Q-i,t conkact 5. The other 15 per cat mst 
criver :?:2yrolls ,735 other o,30m.t1.;1,!; artd ;r&nt.exince expenses. The cozbi:icd 
t;&nt,s oi‘ the CCil~,y~(;+&% I ; <: ~glneering st3i.f jxd our owil tcchnicinns ;xx 
a.F;nlicd "io ‘;hc. en;:iclcerinc; 3i?,l.SC:S. . \.. The corltmctzr perfori.;s the 3c+,u$L 
fhbricti,4;icl-L :.& vcr: cc)y~,&ct t;-:e t,e:;t:< tc :deterfkir:e that the i.tm mnfor~~s to 1 . era ccntmct sInecific:),tisj>s. lt i3 cvitient fro;rk this that it is 3. joint 
enteryrise rx;u.iring tl;t? cIGse4 x.ip;Ti of ~00.9emtion LI >. ' A . 

&vi,qusit- .; , i:i is tn C;,:r advL~~*Yq;,? to rnintair! 2, healthy Xld pro- 
; .n _, ;. r; .: .q-:- ,...A bJL,d. v ., r2erc;iy,>u.hical in&l &yy. T.-El t, is T,ig presect si ;u9.tion, but its Coil- 
.'-- "ln'up :I c e - c _ , at ien3t frc;r GUI- TJ i av:r? o,.n +u ) i s zc ,,emidey‘t, r ,a ur3or~ two +,lli!l~S : first, 
t, hc \xL!urA' of fi;rlr:s allstted to i: s for resesrch UC', devclcp.r~xit mrpose:s, 
Xid sCcGr;d, tin5 Ii.jJld L .I c;T 3roct: l-:.~;:-tcL~i-t ie$s;ation adopted fcr 3ostkr ap!Ai- 
c-..6i0n. 
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Ld-JU L 1 ULC, L ia., 

Yith respect to lunds, we hsve already be&w to feel the c?fects of 
the peaceticie cconozy %'hiCh this netiorl h2.s al-aq-s a~@!-ieb to ;l-.c J:LiLlj..:.2r~;c 
For the t>a,s-t “,IIre-; iTear ,Cj i)Je )?c! iT<> h “id v,lbLs, t we considered .-! scun;~, -,~cli- 
‘OalrLnC Cd FiVe-yt3Llti Pr,D~<raTYi g Irx-&j&aly aft, cr ILJ gay ive revi secl the annurzi 
cost. of this progrsn 7P.s 
?3 00,000 ) 000. 

?sti..rx.ted to run bet-men ~~ZjO,OXl;X?O md 
For the Fiscal Year 1947 WC;: submitted ,z r,rogrc,rx whose 

esti2.ztcd cos;; 7~2s '$?7r[,00,3,000; N2en the Congress finally q~~rovcd~ the 
i?J&T ?;X.itzq~ i?;qrogri:l.tion Zct, this arriourit WA.S reduced to $16'7,303,000 
arid, with ir; Lhc “Yw Departmnt, consideration is being given to B ilrrtber 
cut. 

:,':'a T,?ier'J p?et,ty op?:,irj&ii: &al% t!?c f47 DrogyrL:A~s f&r rc2ction t. 0 i;Pivt 
CUt, fr0E 277 zLll.ion to 327 rriiilioir +a{;ls some-vA.ht skin to than-t of the ~-0"n~ 
ClergyXXl, Who iYZS sent t3 a smll cm.mriity for his- first sssig~nrmnt. ?e 
th0~LQl-L kc shcxid. enter into things i$ the co!:mur,ity, enter irito the civic 
iif?. So when he 772.3 invited to particip,,,, Q-lsa in &XLitetir theZ.iriCZlS, h:: 
2.cCSp-k~. 

‘PI e J4J3 9 c-i ven n very rxh3r role, k... b o.L Lill pie j-,a.d to :‘, >v;2s to :;a:j; OFI the 
st a.,& <xxi ,get shot and i3.v CU:,, 1lr.y God, i7.m 3hot.11 That -m.s c.l.1 right , but 
he ~qoposcd that, boin.~ c?. soun~3~well for h.ir2 ts s3,y 

'I'kzt x7.s 

Than they got the iden of putting 3 little more pe:-: ' 1n tkle ~roqr2ri, 
so they got 2 oistol tixt w3cld not or&y 20 3 Il.ttlc 
red fluid, -I 

tfb2ngfT bet koi;l~-i ~F.IL~ rt, 
3x.s irxj.dtrort~en~Llg t,i-lcy forgot to tell the Pc.r;istcr about it. so 

cn the night of the ~erformace the 
got himsalf shot, nnii 

rlinister came cut, oil t-he st,n_:e, ;3romTTtli~ 
:iciij, ':?.!y ~Goodncss, I 'in shot," Then ilc sr?l;"l tile red 

fhid, which he wasn t t c x,e c -1 .i_r; fj , :u~d cxciained, ~t~eesus C::yist , 1 ~J-I shot , 11 - 

I donft Peed ts tcil you of the t,mmndous tEChflCilOj~:;i.CCil XiV.3lCZ?S t hZLt 
occurred during .the I:;~T, g2 rti~cul3rly in +~he field of 2eyonau$ics, ‘i\s :2 
rPsJi.t, the rxilitciry ni.rplencc of t.txizy is ~0 fzr ,ccper.ior 50 me--mxr ciir- 
craft that thwe is rcriil~i no 2'3,.qc:risofi, L,i 1 cew F 9 e , the COSt Of dZiT~lOpCK?,flt 

of a new ixilitn:~~~ r?Lirp12ne is so ndch ,;rcr,tcr than that of a p~wmr one 
that co.qxisor,s are siily, The 3,VCi?zJ'2 cost per pXld of ex:xri.mntal 
:~ir~$~;ncs has inzrw.seG since ~335 fro::1 $36 a pomd to $276 a Folmd. Tiic 
causiis of this ,cncrec;-c GY:~ bripfiy: 

Increased coj:iplcsity o.L the oquipxenLu. 

r. e ‘Ti. hc:r oyel-hcsd rates . 

Techr~olo@' ical ;~,cjv",r;ccs k.;:ve :;r::?‘tly nicr!sno,d ",hs scope Of OUT r3sec:PCh 
and deveicment . 
~plants 

1:s I told you b2fore, :xe non h;:ye sh types of power 
t0 V0r.k OC k;St CCd Of OrI:ne, 

- 10 - 
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. . 
~&‘~f-roL~ic,~ fs n CQ!;I,<,, tl :E nc~:coI2cr in --vi* Y),> .‘.: I 

2xiny ~mssiSZe :I?~llic~~,i;ri*or,,s. 
r:iiitar,y circ:Les end C.Tfers 

Guided r:2.ssilc:s, wit, 3 t h ej~ e:qen&~b lc ck‘rx- 
teristico, are extreaeig Cc! stly jr\ i&i: deTr~~O~~zQ~Silt stLq,ge, Tl:e obvious Pact 
trT.3.t .;r?.iT c, .f?~.tcr-e iQ,ar ;:'iil be &obnl in n2ture Lx&es it neccss.zrg to h;zve 2:?11 
0-f 3cp (j<~;lJl~~~~e~n~t oper.??.i;iOYd Unckr 3.q 2r.d aL1 geogr2&icaL <X!d c limti c 
cond~.t,i.cn; 7:J:jit$A the 133s sibiiil;:- of ~Gin;~ fr,3:::L one ' 3x~pe~~~e cLqLQA,$j--" i ?r to "AL-* 
.YlotiiF3r in 2 r~:ai,tcr of a .fe:i; k*ours. 1. ':;uCh <a reguirment mews p,* 2 i; 1 TJ- L 
&velo~xent . 

ArKYt her factor y$i$ EC&C s OUT rc~e::r~h and devol.opnitint pLgye Co&i;,: 
is th~'_ract that * ::>qop-rj- of 01j.y .it,eqs, fo:- tile ;trase+?t, at least, &TJ~; Q~-L$: 
,yLlj-tarti ann!-.i.cc:tlon. Y *i 'Industry is ;: ky:3. ys ?+.tii. link; ",o beni- 'c);:T~ of 'I;he 
/JeV ~~~/Jl;i';le,& co:jt of .:n itern ;;l'l-i C‘? has co;,:;~~2rci11 possibilities . 3iut :x2 <Tin 
it er; ~k-hi c :rl i s y~ircly of milits2:.r;; 3p~~lic:~ticn, the govcrmcnt has tc rwzg- 

:TlZe tk3.t i ,, *t an,,j r:oL d industry, is*g:oin,q to .fook the biil. 

Ykt I .hZVe said wj_th T?CSpeCt to funds ldds up Lo this - 
fi.Jil&s ( in 

wit1-i ?iseqGnte 
0t.j.y cst2y:ation rAiL)c\;..i :;;Yjtm, 3oi> ,030 Fdr year) we cL?n carry or, c 

vic;orous progrx ar.d .i,n3urc 2 hed.t!ly aeronxtical inkstry which C.11 
sstisfactorilg .met, ollr mi,l~_-La~y r.eeda . I'iith j+e,ss fun$:,y t,o apply to r'LiAF 
r c s 0?.1' c i? and development,' in&ustry 7dil. no: be ttined to 'mEl~i.sry neei?s. md, 
in the case of mothc-,r x:ergancy, ~iil not be r2zdiig 2d7&aSlr: to t.hzs~ 
ne3c:s. 

I indicated tl2a-t the hype cP pns-twar procorcrxmt, Legisi2tion 2dc7tcd 
nould have consider?~le beariq x-2 the rete&ntion of : hef,lthy 2cronzuticzl 
in&styy. n-if3 ?JpA r 3 o:r; e y ty ji c_ t, , -which is still in ef.feet, cud i~,%l.l. co~tiriae~ 
to be OUT mt :?;srit:r u&ii siix ,n.i.o:lt!iz 3f<er the Zmrpncp i-3 dccl2m.x~ over, 
gives us consider2SIe :i'rcedor; of zctio!l in tile ~1aci.r-g of oiir contracts, 
"Zlen tile Tar Powers Act no longer 'grev:tils we revert b?.ck to the ilir CCTpS 

Act of 1-92.6 and that is z. -x-&C;7 restrictive bit of legisk. Lion. It pit~ces 
the cqksis on f3i.r co.q3etitive biddin;; in tlie awni3J of contracts rath?er 
t,ha on the ability of the prosnectivc c9n-krzctors C,o nro2xce for ils the 
best possible ite5 of equipentm, A 3ew Act , des.igned to ret2k-i no,& of the 
bc.nefici.21. fe::ki;ures of the "Y:p Taxers Act, hr?s 'Seem suijaitted to Congress 
but did not rw.t'- ,jL i?earings before Congress adjournEd. Ke uRderstma2 that it 
1x.s hr,d a favwnble rzcejzkior; md stands c? good ci-l~znco of passage in the 
next session, 

Under the .new I-eei si.z,tion, tile Secrctzry of 32.r is given discretionary 
lowers to c&trac t 
pctiti.ve Giiidii2c?. 

for rescxch aid dev~elopzent. work with or v;ithout corn-- 
We 3ppreckta the 3.dv2ntL,i,LL - -TO 5 of cF;;pei;:iti\re bi&ip,g c.nd, 

even ~:nder the -&., . Q'oT,'JC p $ /; c + txve c.:mtimcd to -2s;; for i.n-for.xl coqxti- 
tive proposnls whi-;h we cmc&iy evCLLI;:te before selectinr c, the cor:tractor. 
FIomever, this syste-2 Aili has t!le xrit of perr:iittJir$ us to place mrk with 
c QI qxmios whon we know from pnst mprieri&e arc best tpn2ificx2 to perforr; 
it. Lo&over, frzedoi.;in selection 02 COi2trCXttOi?S pC?i?r:itS COELt~YSl Of 'GhC 

distribntion or" developmnt and, thercfor, contributes .to roterition of t?s 
he:xlth;r industry for which 7s~‘~ are striving. 
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Knowing the importance tihat is placed on the subjzat of Industrial 
Mobilization, here in the Industrial College, I ?Gant ,to discuss briefly 
where we fit into that planning. Cur role is a relatively miner or3 - it 
is the production people who have the big job, They must insure that the 
necessary materials, fl:anp&fierj cmd f4cklities iire ~e,c-Jily availa-3le for rapi 

exp:insion and quantity production in time of emergency. luiith th2 ripid 
kdVaIlCC!S in technology, the increased scope of new develogmants, and the 
consequent faster rats of equipment obsolascence, this c::ils for extrtjmeijr 
flexible pl-;nninb :Lnd 18ira:: sc.;li: industrial surveys, In rcscarch nnd devel 
opment we are faced ;.ith nc such A~robli3ms. tra need nc stand-'tiy items-w ro- 
rearch ind develogrlent is a current matter 2nd if we :$rE: not using fuc:litit 
at the'moment, there is no need to have them stznd idlo r"or possible fu,turo 
USC. Right now we are woefully short of high speed wind tunnels, rocket 
motor test stdnds;znd airnilar facilities to c-irry on our research and 
development vvcrk. tin a;preciation of this lack is vJh:it ins$ircd:us tc submi 
f.he groposal for :%n ,-Ar Qgineer'ing I)avelopment Center which is presently 
being considered bjr higher ciuthority. It is usually thus in rescerch ;:lnd 
development work - new developments require new or d.m;arovzd types of 
laboratories and test equiioment and the need is always right no%. 

2% contribution ‘v\re can ma:<e to Industrial Planning is to keep the slan- 
ning 2nd production pzopiti informd as to tha trend of our de.vclo;m<;nts. 
blihile we rnust conduct our resu:irch with an ~yo to the production possi- 
bilities we c:innot itit the tail w;ig th; doz. If a ti~voiop!:en'l has 
sufficic:?t nlerit but c:lnnot; oe ridapted to use the i;y:j->:j Of Li;:;tsri:li, i%XchineJ 
or fncilitics held in roscrve for msss production, then =;l:;nni.ng will have 
tc be ChLlXi;;od to meet ,th< situztion. 

In ciosing I wr,nt tc're&r:pha&e the: nec,:ssity for'the"continu~d close 
tie between tho military, science, . ..nd industry. In h recent issue of 
the rmg:lzir,e *lSkywa;y~'i, ~Cill Robb iitiilson has ,an article entitled "First 
Line'of Security" i:a which he st:itas; IfThe mcdern Cibrialt%r is a i:~ocr:Lt,or: 
the most important we~pcn-a test tubti, and the ram;olrts we man Gre productic 
schedules, Our first line of security is not SW, land, or air power, but 
industrial power vitalized by rdsesrch, ::nd dvaluatad in conception :.nd 
agPl.,icc;tion by n!ilLtzry 3uthorit,y~~, In my r;pinibn ti*i:Jt is #in Lj;iirable 
express:Lon of the: Tunctions of thi: three partners :~nd tile inter-rcliltionshi, 
which must prevctil, Colonel i;jilson*s article ccntlins other observl-tions 
e-quL:lly sour+ .ind tc thi: point. rie states "Ldustry csnnc: iSford the pure 
research which is necessary to development. Pstently also thti industry L 
cannot e~i,ilu~i;e equipment for the militzry servictis.. This leaves industry 
in the middle bet VL\;en b:?,;ic research and military avAuu.iion, %:nd Lhe middlt 
is a'tcugh spot". I don't agree that i.lidustrjr by itself occupies the middlq 
position. If anyone is in the tough sgot it is the zlilitcrg. Gut! nxlst tell 
inziustry vilL;at we w:,nt. 'ius must analyst basic resr;clirch and be sure that our 
demands on industry are re>-onktle, ye t utilize to th-? utmost tnose results 
of basic research tiich &ill be Lt hand before the fink1 article is ilroducec 
If analysis is too or;timistic the project will fail; if too constirvtitive, tl 
article will be obsoltitc before it can be put into production. 

I prefer to lcok 011 the cmbination of this triuzvirate as a triahgle. 
w it h each cf the three at an apex'- a complete Seometric str-cture in vihich 
no one is in the middLe. 

- 12 - 
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kctually, C:;lontil X?llson hxs this s?~r:c thcught in mind for, :,ftnr zking 
.rcference to the aro~po~ed NAC,I, >~!:;':iticnal ~~upcrsoni:: iics,z:irch Center ~3 c?. basic 
rcseirch institution nxi the proposed A'$ Air, Er,ginccring Develz~mnt Center 
39 the iYiilit.zry e:Tn~lu2tion f::,Cill.iy, he ;;:)C5 ,aL to >jt.?te; f'These nrc?ositicns 'i 
are excellent f.f between the,: ifi&&r;: is &VW a coori!Fn2tecl p"sitic?rl ~c5tl-i 
x:.,ui.slte su;;,-,crt Wl? freed0r.l to tv.Yn to either with 3u~;::esticn 2L-1 for 
cc;lLnS.‘:l" -.I . Thrit is exactlg t!he way it shwl:i work: ,2rid tht- ?';,a v‘ i. t ri;.u.s t work ; 
: .I- .I..; the three - xili&,r;~, science, ad in+ustr; - nr'e going 50 continue t,c be 
,7_fi effective k J-l'- ,LL +ose comxm objective is the sslct,- <l!ld 3 security of this 
mtion . 

Non, ~mtlcnm, that concludes the form1 part of .zy t.xLk. I brnL;_rht 
with mu several 31.i~Aes sho:dng so.n!c of ouy I.CheSt eX;L-iC3rLYiefit21 2ir~iXlCS. 
i think yx w.i 7.1 be .int crest ec! .in the::,. j;Cv this point I -wouL.~ like to rl2n 

. t.h-oiqh th@.Yi very quickly to let you see wIh2t our nctxual ,?rojects nre. 

CC,ZC’mg, GO Dx-m : 

C'nc Of the tOUghC?:;t ~>r3bl??ZS r&:en the 7var stcartcd was the 'ce7rific 

de,?n rid for heavy C~Xstiil~s and for[;iKgs aid exi;rusiws. 1 bclicyra th;.t :i"23 
zlue to the nLrpln:le -.i.nciustq desi,@ng :zirplnrxs on 3 lln&-tcj-ha& b.:Sj. r;. in 
tl2e subrsissim 3f t!:Ci.r desig!is to gour clcpnrtc;ent Cc;, you have nngoi;e there 
xith a purely do?, l~r,zcticai backgroi:nr', w !; 0 r C? vie 5'9 s 'chose dcsizns to 
CLir9in2te w%revir nossi.ble cl1 suck hcai3perring idsx2s 212 producticn? 

Gx’~~RyJ, CT?,;11 G.TX l . 

Yes a-d no. ".lQ :, ry t2 .lo tint, but .it is not :lonc 03 2s 3,rgan.ized a 
brsis ??s I t';ink you h3ve in ;;iin:.l. Th2.t is 0132 of t&e dixties of cur project 
officers, the px,ject engineers--to $r,r ii3 brir.g out e;~~e:pi:rLeaqtgi iJesj.;;;ils 
that lend thwisel.ve~~ to ;_!ro,j,llction. CoasiGerai;le cjq--kl&is is give2 to that 
wqcn we evalu,2te preli.z.insry &Eigns--sac;e of the it, c?-?~ bG...ng p0ClU Cd. 

The .in:mrtnnce GY that is zp?reciat CC!. Forturntzly, mx pro&ction 
neo3i.c mc! G'J" 2 X.'] eril! eri t al v~eoy?ic 22-e livin?; 2-afully close to,~ v-.ttl<?r .:t, TSright 
Pi.~i~~, 2nd d.i:J. di. &wing *:hc war. So our ;3robl.ezi a*.'i3 theirs, ;i:yj tpLcg zl'e 
3?'!2P3 Gf 0'J.T :-2je f-r i c; ;I .i-'; i .fi 3 . .I cior:f t th'ink it will ever be pcrfeisl. T:qe er@.- 
geers in tkic o;ci;c1-i~~~:ntsl .:]ytp rti;icni; r&i1 2iway5 figur.38 out how they can get 
cr. rr&le 3.9 hour x!r3 by rt.:3.i.cf; SO!l~Ci;~;in~~ the h>,rCj Way. It 5s 3'"vfuily kP"rii to 

-h:m cowc a ryile ;~n houra 

It sesfis tn tic, after herr~ing +;y:rou 373 ccik of a.irp?.zmss g0i.n;; over 600 
rzilcs 811 h3Lir: th,t 31cl-i 2 little increa's e YJ*~J"~~ b2- i- I" , _ . bA.aly be war:;;: tha e.xt.rt.r2 
diffizuity in prcducini; those tripes. 

sz;.p,xQ. Cp~yJ-~rIE : 

I think ,ymr pain% is quite correct, Gemml. 1 It i$ much jetter ta have 
a. -thousnrd airplanes that, will fly 558 ziiles an hmr than it. is to h;2ve two 
thn'c will f3-s~ 698 miles an hour. 

- 13 - 
3ESTRICTED 



nL#o 1. nib I SLJ 

Tk.t 5,s what 1 ~4;~s getting at . YOUY +scent2ge of increase there does 
net scm to m to justify d0ir.g Cmqr witk sonethi~;; that is x3rc ens,il,y 
wcwklced. Rut r:ziJ63~c: that is " Cl9.t i Cd 6,iff e?XilCf? . I don 1-c kno.7;. 

It never was put on the Scl,sis of kving to m.kz.3 a decision on 2n 
increase of o:il~,~ one &le an ?;wr. There are alvnys scverai t&in-:s, SD 
that it, is ' :?*vfl; L iy ha r 1.2 to turn it dawri and my, "iI it OUT wxS~---C:lsd ,3.f 
ur9,:lu ctim. I' r 

(;zy\],sx. ye, I 'c p-1 ;r '3:' ‘v' - *1* /_.1_1, . 

Y!nen yol-: were talking bout your ex~crimentnl ,3mc",rCm, your funds, and 
tk3.it sort 01 thin& there was :ztn imlicntion in your remrks Lhnt pu iwnted 
to let contr~'~+ .luL,s where you ccru.'*r', SC 
t"l.at y3~ wuld have in 

'k&p certain papie cG.in:g 2il the tixc, 
the countr;j ;L capacity to g.13 in the cast? of war. T'Terc 

pti. talking ahout ;3evelopiw.r~t.~l c;iwcity cir production capacity? 

rTF\T’? 17, C~J<I(yj-~ : ._,. Lllli., . Y ._ 

1 ;\r:.j f-,pblkiflg fizLn:y ajou-t d~wlopm2tal camcit;r, but they go hend 
Iin hand . 

T!;::.t js .i;i-,c 
over-all p-0 ject 

crux of q question. 
sme subsidy to k ezp 

is there ir: :,u?.r .3,i3 xi.ll.io~~~. dollar 

ydiction capacity alive? 

Aims~ rime. Tlr,o ir:d2sLric;l plqmirq; pe0pl.e in %he Ai: $:!a C, er 2. .:: 1 C ,:~,~~y-,~y~,qc 
k.::v,c put in i "cy' en ap~~recj.r":le x:ount of nones each yea;". I i!3ink in 1C:L& 
+,kj ey are z,ski3;; for skcst -50 C.Ilixi ck3il~xs for in&:;strisl ~pl?nnLn;;. A 
lot of tJ-.c*"i is for pi:& tool&q, &Lot, lint-s, to.oli;l~~~ lines. do n f t krl ow 
wkether they ,1-e i-0; j?LC to get; j.t , 0 --.u 

‘, 
:‘.g;z&d, ;. ic i(IpJL, F?? : 

1 y$.“_ y 5u 5%. vicdcrin:: ai;OiIt- il;, <./ b5CXlfjc 1: rerr*e:&er hOiV lTiUC:2 IYe viorried 
2.0 out c ,:I. :3:~ c it v b c?f or e the l.2 st war c . 

,yJJEii;?~,. 1 , :‘r’ - T^TF . I -1.1....7+ il . 

It ~~rt,ppzncd t!-5xt the A. ? I :p&t,h p,l-.?^, yi \. ,+d, .- out, in : :il7;pckee ,je~elopa(j 
1 . a ,~&J-~~Q of !y:iFJ<{.ng pro;gellers v;hic.i7 v2s an ideal set. 'up, but it, W;2s 

not '+ sometlth-i.n~~ 'chzt we an afford tie :.: se fw sixill batches CT propellers. 
It j-3 not samthing tkt they can Use in 'ikeir re&ar C~i?l~.eITi:ll business. 
7'xe pwceilurc for zdiin~ those i3rO<>ellSr Sl.Fl:des :g?~c ;;y~erlsfpIY'p,yd +:,,1 us 
c?i;xai.ng the last w.r, nix! w2 l?.c".ve tk5.d re~:~ea",i:dl;; durjk-t,~ t.. 1s -1u3 ;* ';‘,+ 
v.--;r tp, wo:i;.: out 2; ~rr,~t~>~y~ 7,&erebv t]-.c ;z;: ,: 2L. 
couicl !3- 1 Y s:,.lva::,ed fri;> ?I$: 

e, .~o~er,~~~er~~~-o;;merl y~:LciL~~.~ies ..> 
?~.n<< , 

,z ::isl,re; 3p::&t 
yc',ained 2.3 a &Lot line -,roc!L; ction .and 

2 :' s curce * ':e lw!re not ,2ble t3 do it. Sp these frtciiities 
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have gone to 1?AA. If we get into another war and we are still using air- 
planes with propellers, I know that A.?. SmithLa going to have to do 
over again a great deal of the job that *they did for us, under pressure, 
during this war, . . 

, i' 
B PiCKIllrLEY: 

.,L 'I 

_ i 
There don't seem to be enough dollars to keep us all going. 

- . . 
AS~EISTT: . . 

. 
After the way when you let a research contract. and it develops 

something that has considerable commercial importance, who gets the title 
to the invention and how is that handled? ,Iq that.paid for by the Govern- 
ment, or does the G&ernment'take it? 

', 
GE&- CRAIGIK: 

. 
We are always in a'battle with our Judge Advocate General peo- 

ple out in the field on.this matter of patents. The Judge Advocate Gen- 
eral's section feels that it is their mis@on,in the procurement organ- 
ization to get for the Government the very last bit of.patent protection 
it can get. 

I&t week I ran into a piece of.correspondence which showed that 
we had a very desirable product that we were trying to work up with the 
Bendix Corporation. But they flnallg broke off negotiations because they 
couldn't get together with Bendix on the patent provision, even though 
that was a most promising development for a most important component of 
the turbo-Jet engine. I was in a conference that Judge Patterson held in 
Washington less than a year ago with the Assistant Secretary of the Navy 
when It was agreed that we would not spend a nickel of ourresearch money 
to get background patent coverage. . i 

Cn the foreground patents‘as a: rule industry does not object to 
I-t, They s&y, "We will give you the patent. We will give you free 11- 
tense rights under the patent that'oomes out of the work.that we do for 
you, for .which you pay." That is a reasonable attitude on the part of 
industry. They are going along with us 'one htidred'per ceot there. 

: ('). . 1 . 
I am looking at the development angle. .'I, don"t!think t&t a&- 

one should make it .unnecessarily hard for us by maklng.the con%&tor so 
mad.a-'; .you before you get:started that he ddefln't do what you‘,w&nt him to 
do. ,That is what>we are inviting by taking a herd-boiLe~~.at,tl~ude on 
patents and trying to mulct out of the coqtPaotoi every b$t of-patent 
coverage and license rights which you can get him to give-;us. 

~ ,. v 
: . . - . ,.. ). , :. 

.+ 
:. Sl ‘ ._ G”j 

+’ .;c. I. ;, _. z 
‘,: .,- : .-. 

. . .- 
i. 8 b 

; , I’. ,‘e, I’ cj . 
I i ‘ “, 
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In general We ask for ailI get foreground patents that corm out 
of work for wGch we pay. yg c! not'ask for patent coverage bssed on 
work which is in tixt coc;pany(s backgound or work' which he ha2 done 
prior to the negotiated c3mtract with us. 

h STUDBNT : 

I xcnder, .&ne-ral, if yx wnul2 ,:ive a bri.tif' cutlinz of the 
coordination xith the i'?av>- on this research. 

c$$JjQ&.& S,&I GI% :' .* .:,;- . 
: ; $ ;: ,', 

;, ,' : ,, r :+::;. j q,. 
_ :, ;I ., I .;,,; .; ,:~Th~:;'iur:onautical Boart3 j.3 ckafge,A -jvith ,the 'co&j2i,nati,?n ,of all 

mttsrs ,:>.f j ,,int intzrost b&men the Bureau of Aeromutics an.1 C,he Xmy 
.Air For c i: s . The Research and Development Committee,,,, _ -f. t,he ;Leyg B;&.r:l is 
char+:! with coordinating the respective R. & D. programs of the A23 and 
the Euroau of Aeronautics. ,.Idxiral L. C. .Stcvens is&ho senior ?Javal 
.Qffi:~:p (>n the Cr,nLT:i'tte&. anj:.t tile cbj.mimc;l I an tl2c.. s~nj,yy. sJm.o$2~:$Efj.cer 
on,:thc comittec: '., The' tigmnittec meets mnihly. It. &.sj a!~out:!~tji:'$jjb- 

,I ' .ccm$tt73os wfl;,ch ,neet, 'in i.rne 'cases, as aoften .as c-mce a n5?nth~.Jbut 
: :.. _ ,., i yor:j.izal;fly nL,t q,~ii;e t&t .-,ft,en'. I$ach sub-c~c?c;rnit&e hmdl pi &If&&i cgla, 

cmpment ., 9f thi:. ai.rolano or spec:~alize8. fiel:! -7f eyuipfient such as Pro- 
pulsion equiprfiznt (t&s i.r.cludes engines ;an~,.w~~~:~~~~ecs~,i .;ririament equip 

I .^ i) , ,. ‘I '.. Tnerit, ., .a ElcCirGnYic 3quipmnt, etc. ,$J::; !“yj, ;.: '; f: :yr 5,~: 
:gi*. ., . . . . A : ,I" .:- vi ., ,i '< :. 1 ..;, .I :: : : 

I. .:< ,.! -! :+ \ ..' :;iJ' ,: ..$t is t;hi~ duty c;'f ,thGie c mnittee rim@ris-;;,,to: cr?ordi2a-i;c~'thc 
; yj, :,p&-;; gJ+afli- -0 f t&e ~i?t&r Air l?:~~ccs a.td the Ruseal,l: o&:,:$a~onautics to insure 

';.r; ,:i$&t. t&&y a%~ not,' .dqplicatt$ng the -work of .on.c a,ng-&er, that one sertiice 
i; i .b.l :&be s ne,t- spend 'mon,,y obtaining inforrr~stion that t5o' jth& already had, 

'; ,; $i'i ,a;? th&', tj.p .i ,'; by' ,:iO 

‘7,;: 'Tf>:j, ~~~~~'in-~~~miati,-n, 
n3>f, {;(I to. the S?nle murce ‘,rls ask:"y6i; ,'su'bstantia& the 

This subcomnittet: structure thzt'%& have on the 
R&D Cmimittee is the best mans thai; 'me lsn:m of for coordinationg the 

,. . -1 
re~ea.rcf.1 aml.. .1evclopqent activities of the txo ser'~~~:c6s." j; "')L ;$j .! .,,ii ;.'<,i:,I: y, 3.: 1:. . ,, . .', _: . .1 9 

:, >: ';:' 
s;on;e diffgr,:nce$; *n. ,~,~~&-~s&~~'~'~~~ ' !pf fjje ts;o 

'f"&'";;" :,$,,3 I.i E&C:: tbt: >yQ,rk of OUF Gnmn;ittee r~' '*li-$te‘i&' ,&ficultr :$i,' in 
e amy..~& Forces are 

, "' I *C\' ::; : ._ 
<\“F y;... ,; , I -.' * charg;:ri &th the re&$~$$~~~il1ty f'o$ certai; 

eEc"tronic Icvelopmmt, not ,.~ust~-.for~ %he -W&.o set< that. is. put on an air- 
P~r~%~'~~ \i,; 'C*; but ~1s~ ;Y-i.th .tht~,&vcZop~ient of &~born@“gi.ti~d equi,Pmnt i,n,:the 

'1 I&~&$J+ Q&m't: feel. th::t; the ct!ord2mt%?%i'th~t we ,ha've :vj,t.h ‘the .Bureal; 
of ShQxi.c+f &he+: Navy~ tJwo.u,:h this keronau$c& 'Boa.?d: structure fs tab i;:;,:. .,(, ,. 
satl,s,~~~~~~~~yj,.?!::~~~~~~rkS out fairly xl!. only because the indi~~duals~ 
am t~y.+,p$ g:p rq.q&P.it work. : 

. :3i, :.,. ,. : .g / 
D.?.x&ri.y, 

::' ; ( : 
as far as the Pmduction of ordmnce and armrxent 

is concerned, your Eureau of OrQw.nce ti 
development of. bonb 

s the responsibility fpr the 
sights and I& fire c-ntrol system which controls 

the fire oC the 6efensive armfwnt in your large airplanes, 'Je have the 

., i:,,; ., 
-1& 



rcqonsibi.li.ty for thi: dcvclcpnent of bo;sb sights n.nd fire wntrol oquip- 
mnt . 30 we hzvc, r: little difficultg ccordinatin~ Gn th&, becw;e 
there is no reprr5serit:~~io.n of the Burx~ of Or&.wnce or. 8ur Aeramutic21 
Bozr.3,~ On the Wkdc, howc?ver, I think the cocrdination that e;tists be- 
tween the services is szitisfxtorg, nnc! we cert.zi.nlg 3.w ,211 trying tc 
-ivr;-jci. .qJT' .:' :lu$ic3tion of effort. 

L~ykJQ~-, j ;,c KI ;,‘i, :c y  l 
I J. 

Gener21, I mnt to extenri, the tk.nnks of the Cdloge and m~zelf to 
.jWiLl f 0.T ~KFJ.~ COiXiJl~~ Sown here and ~;ivin~g us sLich 2 grxnd ad conskructivc 
Lcc”,ure l 

. 

-c------l--------- 
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