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GENTRAT McKINLEY:

General 1., C. Cralglo.
which I will cutline for you,

He is a %est Point graduate, 1923, and 2 graduate of two of the
Air Corps Schools, Very important, he is a graduate of the Army Industrial
College, 1939, and of the Air Cowos Tactical School, 1940, He is a rated
command pilot, command observer, and aireraft observer,
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Division, Alr 'ateriel Command, ¥Wright llela, Dayton, Ohio, He will

£ & ame
theater, Gener~i Cralgie at tle present time i1s Chiaf of the Bngineering
enlsh
4
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to us on Reseazch and Develonmcni in the Army Alr Forces, I take graa
1 ¥

f'
pleasure in inbroducing General Craigile.
GENFERAL CRAIGIE:

General MeKinley and gentlemen: A
my subject this morning is Research and Develo

Q
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Gensral HcKinley
opment in Lhc Aray

‘ The Engineering Division, Air :ateriel Command, "right Field,
Dayton, Chio is charged with the reuearci, engineering and u@VGLOOﬁfIt of
alrcraft, associated equipment, sccessories, and supoliss regquired by the
Army Air-Forces for the accomplls%msmt of its mission, This u1valon as

A 2
you know, is'to provide for the defense of this natlon against attack
from the air, and to be prepared to laanch a successful air coffense against

any and all aggressors,

As a nmeans of clarifying the function of thes fngineering Division,

I would like to define the clffurence between basic research and applied
research or develooment, asic resenrch iz the quest f laws
governing physical phenomina., Devel op ent is the appli ific

projects of the fundamental laws established by basic research, In other
words, development produces a usable article for a particulsr purpose.

Rasic research is the field of the sclentist and, while we st
maintain close contact with that field and even sponsor er reguest investi-
gations along Yinecs which appear to have military value, we are primarily




concerned with applied research. In cooperation 3
and develoo the items of sguipment wmﬁded by and
Forces. A little later, I shall have rore to say
the m"*itary, sclence, and 1ndustL;.

To give you a better undersianding of the fuzcllities and tools
with which we have to work, I should like to discuss briefly the organi-

zation of the Ingineering Division of the Alr Materiel C

of the Division consists of three dcoawtnbntsq Adzinistr
Operations., As indicated by the title, Administration is
the Internal functioning of the Division: Personneck, suj
housgekeaping functions., Plans has for its n 3j r task the
our Ressarch :nd Dsvelopment Program - ascertaining that cur pany
are aimed at the coumon objective of producing superior acronautic
cent for the use of ‘our Armed Forces. Cporations 1s responsidle
actual monitoring or administration of our existing projects and
formance of the day-by-day activity on these projects.

o

Tnasmach os an alrceralt, whother piloted or pi
end product of most of our development, we have nlaced an
Jects Section and a Pilotliess Alrcraft 3ection ona s
Operations. These two Soctions ore manned by preject of
ncers who adiinister the contracts we have with Industry
rment of experinental aircraft, It is thelr responsibi l“‘
of paper-a statement of military characteristics~that is,
into a S@GClLlC&thﬂ, and, once a contract hns been let,
contract to the peolnt where the erimental aireraft is
to production people to procy in gquantivy.

Unaer Operatiorns we have 16 Jections and Loboratories ~ 15 locabed
at Wright Field, Dayton, Ohic, and one at Hatontown, H. J,

+
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The Engincering 3tandards Section

3

i
ancd the standardization of items of aeronauti

concerned with specificati
It sesrves and

: < A °
works with all the Labhoratories of the Division in the nerfermance of these
functions. Ingineering Suoops likewise serves ¢ll the Sections,and Laborabto-
ries of the Division, and, os the name implies, performs the major shop work

that they cannot do Ln their Little laborstory shops.

Five of our laboratories are concerned with clectronics develonmen
. The TWatson Laboratory at Eatontown, New Jersey is charged with responsibilit,
for developing a2ll ground Lde“,:nA roadio egulpment neculiar to the Alr
Forces. '

The four Flectronic Laboratories at "right Fleld are charged with
the develonment of airborne electronic eguipment, They are known as the
Comminication and Navigation lLaborutory, the Alrcraft Rediation Iabors

o~

the Engineering Services Laboratory, and the Systems Laboratery,

o
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The Communication and Nav ”'flﬁn T330 ratory, as the name indica
is resconsible for development of-all airbdrne lectronlc equis . Tor
communication and navigation nurposes. | o CE

The Aircraft Radiatien Laboratory is concerned with the airborn
rodio and radar.equipment for guided missile -control, fire control,
bombing aids as well as counter measures for .search, jerming, and ene
deception. : ‘

The Engine erlng Services Laboratory "deveéiops the standard coge
nonenia for electronic equinkent, determines the limitations of such it
under conditions of world-wide usage, and advises nroject engine

e
technical charscteristics and aprlication of standard component n:

we of

The. systems Laboratory develops the radio and radar anbernas,
provides necessary instollotion engineering to- irsure thit nll electronic
equipment works as a system, znd determines mothodo of nea surenent and
sunpression of radio noilse,

It is hardly necessary to point out to you the lncv zasit

- portance of electronics in the aerorautical world, It cuts =
in all our development work and, with the greater utillﬁxt;c
missiles, its role in both offcmae and defense is & major one,

Pjt

The remaining nin+ Labor ries at leﬂhu
1

the development of certain ahﬂcific components of the al
special vahcgor*cs of d@f“ﬂﬂdtlﬁal squipnent,

4

The Alrcraft *ﬂb&vaforv“i%‘r63©onslol~ f
complete airplane,  That redains the responsibili
and Pilotless Alrcralt Sections. The Alrcraft Laborato
tbo ”lrpl ne structurf lu.qounﬂ from an L”@djuﬂu*L utﬁndoomnw - b

and t7ut it ha tl ctory t%ols. %t,io pﬁncﬂrnOQ w1¢ﬂ t<>
namics of the airnlane and Lf" vibratien and-fiutte

laboratory is also responsisle -for the developmont of tbe landing
dncluding the wheels and arwkc and other components of that type t
airplane reculres;‘ o o - '

Tt has an interesting collection of facil Auleu, nll_located st
””1ght Field, WhiCh'MPQ required to enable it to coarry out its nissio
These luCLuJC five wind.tunnels as follows:

. .
v . A five feot dizmeter itunnel, capable of air s
per:hour, This facility is about 20 years old,

- A twenty foot dizmeter tunnel, capable of air ap( iswuv
per hour. 4¢,O"3 horse power are reguired to run this tunnel
is four years old.




ten foot diameter tunnel, capable of speeds of 760 mileg per
hour (the speed of sound)s This facility has recently been completed-
and is now being calibrated. We cxpect %o get a great deal of use out
of this tunnel. : :

A 24 inch diameter supersonic tunnel has just been completed and
is now being run in, It is capable of speeds two and one half times the
speed of sound avproximetely 1700 miles per hour. .

in models
acter~
ary to

There is also a verticel wind tunnel used for testing s
of new and proposed ajrcraft to determine their spin recovery che
istics and to determine changes in the serodynamic controls neces
improve the airplane's spin characteristics.

P
r
s

We recently ran some very interesting tests in the 20 foot tunnel
on a Lockheed P-80 jet fighter. The outer “wings were removed and it was
nounted in the test section. We ran the bunnel up to its full speed (in
this case approximately 450 miles per hour) then started the jet cngine of
the P-60 and ran it at full power (4000 1lbs, thrust) and proceeded to fire
& series of ,50-caliver machine gun bullets through various parts of the
airplane from the engine — back to the tail - in order to determine the
battle dammage characteristics of the P~80 in combat, As a result of these
tests a grecat deal of very valuable informatiorn has beecn obtained which has
been of value not only to the Army Air Forces and to Lockheed but %o all
members of the aircraft industry concerned with the design of Jjet powered
aircraft. :

In addition, the aircraft leboratery hes its static test labora—
tory, in which complete airplanes bigger than any being built today can
be tested to destruction. It enables us to check the design of the struc—
ture and determine criteris to be used by industry in the design of future
aireraft. In the case of every plene thet is procured in gquantity, a2 stati

test article is dested to destruction in this particuler facility.

The Power Plant Leboratory hes for its funciion the develeopment
of the power plants which propel dur aireraft. Until 1942 thig Laboratory
had only one type of engine to worry about — the conventionzl reciprocating
engine. Today, they are involved in the development of 2ix separate and
distinct types of power plants. In addition to the conventional engine -
which still hes a wide field of application and which 'still is capable of
improvement - there is the gas turbine for jet oropulsion (turbdo-jet), the
gas turbine for propeller drive, (gas turbine), the intermittent jet or
pulse jet (similar to the one used on the Germen V-1 or "buzz bomb"), the
pure rem jet, and the rocket motor, What may result in o seventh type of
Power plant - which may eliminatc the neeessity of bothering with the other
8ix at 2ll - is dependent upon angther development being monitered by the
Power Plant Laboratory. I refer, of course, to the possitility of utiliz—
ing nuclear energy for propulsion purposcs.
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cquipment, flight instruments, and navigation eguipment rem
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hacause of the innm mberab;e itess for- u’lcn it is res oonoloic.

aireraft as well as the ground eguinment peculliar to the needs of the Arny
Alr Forces. - This labora tor" has'a large roport*on of our active projects
fel

Armoment Labora Tomv has +he reaponsib ility for the opment
and installation of both offensive arx fensive arpament sys for our
aireraft 2z well as the fire control u,3+ s for the armament zatlion,
he alrecraft speeds of foday a2re moking it swre and more neces to.go to
automztic devices in sights and .controls to ceapensate for the tively

slow reaction time of the human m¢nJ
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and that sort of thing 1s its chief conceran,
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The ninth iaboratery,

‘the ﬂevelo*&ent of ”u' abko s

5 Zaoora ﬂwx, is LORC rned with
i i rﬁ(« equip-

ment. It 'is not oo ex our aircraft
todey 1s limited or st ‘ 2l : which
will have higher stren;th~wa¢*hu ratios then we can buil "1 er ‘performance
aircraft from the sare mamber of s of material., 1'”'f we car 5 th

. 2

o our jet enginés (particularly the cofbustics charbers

and turbine wheels) so that they can withstand higher temperitures, we can

get greatly increased horsepowers, Oreat emphasis is being »loced on the
development of improved mzterisls,
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So much for the orgenizarioen and installations which comprise
that part of the Engineering D vision at Wright Field and Eatontown, N. J.
There are e, of course, some activities which, for ore reason or ancther, we
cannot conduct in our Laboratories or at the Wright Field base. We have

six outlying installations where we mointsin dontrol of experlment&l
activities. .

Muroc Flight Test Bese in California is basicelly a dry lake bed
which gives us, &already made, o five or six mile runway in every direction.
It is an idesl setup for testing our extremply experimental aireraft with
.rgreﬁter sefety than we could from any conventional sirdrome or in highly
populated regions., Muroc algo has & seceurity advantage by being out in the
sticks, where everything that isdmne is not wabched byevery casusl individ-

wal who doesn't have anything else to do.

At Wendover, Uteh we have = pilotless sircraft and guided missile
testing range. It is 2 wild, open seetion of country which permits hazard-
-ous testing of these items in compesrative safety. At present the range
- extends about 50 miles south of the launching arer but coneiferatiorn is
being given to extending the range an additional 100 miles.

At Boce Raton in Florida, we have 2 detachment under control of
our Radiation Laboratory for field testing of radar bombing équipment. Elec
tronics Group also has the Cambridge Fiecld Station at Cambridge, Massachu-
setts under its jurisdiction. The Camdridge Ficld Station is somewhat
unique in our orgenizatlion inasmuch as it is definitely in the business of
basic research. This situation was created by the dissolution of the NDRC
after the war and the threstened loss of the excellent laboratory at
Cambridge that had been created through NDRC soonsorship. Because of the
importence of keeping this group in existence, we took the laboratory eand
perseonnel under our wing, It is paying excellent dividends.

Eglin Field, Floride is used extensively by our Armement Labora—
tory because of the excellent bombing and fiping range facilities located
there. In addition, we have recontly moved from ster, Delrware to Bglin
the testing of aircraft rocket instsllations in sircraft. A cold test
hangar is nearing completion at Eglin where we will Be able to test not
only items of eguipment but complete aircraft under temperature conditions
as low as 90°% helow zero. ‘

: The importance of having our asircraft and equipment capable of
-eperation under polar conditions is fully appreciased. For this reason we
have a testing detachment at Ladd Field, -Als 1ska, where we can not only tes
our aircraft and equipment under actual ‘conditions of low temperature, but
where we cen also subject it to the other peculiar climatic, geographical,
and magnetic cond;tions of the Arctic. g :
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When General McKinley wrote to me relative to the scope of my
ﬁﬂlk he suggested bringing out the importsnce of = close lisison between
resesrch and development sctivities ond the using units as well as the
.protlem of 1ntroducxng the results of resesrch and development to the using
anits. )

e : As I broubnt out in outllnlng to you the birth =2rnd life of &
”fbrogect A-3 cdetefmines the militery characheristics of the item we are
directed to develop. They, of course, are basing the need for the item on
the information they receive from the using units and are the ones whe mair

_tein the close liaison with such units. Our contact is, therefore, an in-
direct one. Through the medium of Unsatisfactory Reports, a form used by
operating units to report on feilures or shortcomings of equipment is un-~
covered in the field, we do have » more or less direct contact since these
Reports come to us for Bolution of the problem if it is en inherent one,
correctible by engineering action. Another meens of our keeping posted
on the problems and needs df our wsing units is provided through the con-
tinual chongeover in our militsry personnel. Due to the AaF poliicy of
rotation of militery personneél we are constantly hoaving assigned to us
people fresh from the operating organizations who are fully cognizent of
the needs and desires of these organizations fer new or lmproved equipment.
I don't want to leave the impression th‘t we are unaware of the importance
of liaison with the using units., I werclv wont to indicate thot the Engin-
gering Division as such does not havé lieison officers directly attached b
these units but obtains the srme results through other chennels,

With respect to the mattor of introducing the results of researct
and development to the using units, it can he srid thet this is not a direc
responbilility of Engineering Division. The Proving Ground Command, throug
its test facilities at Eglin Field, trkes the products of our researzh and
development and proof-tests them for trcticel use. Thelr roports are for-
warded to A-3, end A-Z through its Treining Division determinés How best

to educate the operating units in utilization of & given item. In 2lmost
21l cases, Technicrl Orders completely descri®ing the item, its cperation
end meintensnce are published - by Air Materiel Command incidentelly - and
give very complrte insbdructions to the user. In meny.ceses, it is decided
that training aids are desiradle and the design and procurcment of the pro-
totype of such aids is our roesoonsibility.

A few minutes ago I mentioned thet.I wented to discuss the ro—
lationship b»etween the military, science, end industry, -I am sure that
there is no guestion in enyone's mind but thet the successful conclusion of

~the last war wes & direct result of the tesmwork attained by thesc three -~
the military, the scientiste and industry. We came out of the war with the
mechenism for this tesmwerk in eplendid working condition. To my mind 1t
is unthinkeble that we ever zllow that mechanism to become rusty.
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At this moment the tie between scilence and the AAF is foirly
strong. General onaatz has attached to his staff 3 Scientific Advisory
Po wrd which consis ovrox;nwdflw 3G of the country's leading scientists
Lde iolds g to acronaut This Board reviews our yearliy
L1 ¢s our &Oﬂ”‘?“ﬂ“e pLdnn~uH, and

the NACA is the outstanding source
cunvon. LAT liaisen
qu“nt cenferences
nd possible
tigations

we nake cons
at all the HACA lnstal_n ions,
wnd HACA personnel to discuss ;
e proportlon of the NACA project
the benest of the AAF.

sti
fra
ro

, I other fields of basic research we avall ocurseives of the latest
seientific knowledze tirou~1 the media of wWhat might be termed "study" or

"research contracts', These are "ozhw ts with universities, research
laboratorlcs, or similar non-profit institutions for research which prorises

to be applicable to specific itoms of mll itary equipment., The scope of this
vioric may be Judged from the fact that we have :pproxar@tply 155 of such con~
trazts in existence at this moment, involving =n expenditure of almost 12
million dollars.

lenits of The Industria Colle*e you are probably more con-
cerned elationship to industry than any other phase of ocur activis
ties. shourd like to make nLear - there is no feud betwesen
industry ans rsolves 2s to who does the development., It is a joint re—
5 “thut we both recognize and accept, Except for the basic re-

T mentioned o moment ago, applied research or development

ds.  In our relations with industry on develoovment of an
the funds and the specifications. I believe it would be

I te,u, V
interesting for you to know thot of all the money aporopriasted and made
availiable teo us for research and development, approximately 85 per cent is

spent with industry on i-vc»o“mcnt conJchtD. The other 15 per cent rust
COVEr DLy and other operating and maintenance expenses. The combined
tolents o ceptracteor's u3g¢nvo-;15 staff and our own technicians are
applied t@ the en 1°e"lnj nhases, The contracter performs the actual
fabr lCuL;OW and we cong 7CL tlc tests Lo determine that the item conforms to

It is evident from this that it 1s a joiat
sest kind of cooperation.

@bviouslv, it is to ocur advantage to malntain a healthy and pro-
cnautical industry. That is the D“esent situation, but its con-
least from our viewpoint, is dependent upon two things: Tirst,
*'of funds allotted to us for ressarch and uC»ClOpﬂSHt purposes,
the kind of procurs isiation adopted for postwar appli-~

RESTRICTED
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ith respect to funds, we have &LTCJGJ begun to {ecl the effects of
the peacetime cconomy which this nation has always a pllci‘to Lhe military.
For the past thres years we hava L vnat we considered a sound, well-
balanced Five~ysar Program, Immediately after V=J Ja‘ we revised the annual

cost-of this progrim was estimated to run between h:;o 000,000 and
300,000,000, For the Fiscal Year 1947 we submittcd a urﬂ”r:ﬁ whose

es +1:atcd cost wes $277,000,000, Vhen the Congress finally apnroved the
1LY Military Apn%osriﬂtion Act, this amount was reduced to pLSh 000,000
and, withia the "ar Department, consideration is being given to a further
cut,

Ve were mﬁﬁt*" optimistic about the '47 program. OQur reaction to that
cut from Z77 sdlilon to 187 million was aomcv.wut gicin to that of the young
clergyman, who was cqt to a small comrmnity for his first assignment. He
thought e should e into things in the comsunity, enter into the civie
li* So when he V;tCu to ourt401pwup in amateur theatricals, he

He was given a very minor role, All he had to do was to walk on &

t shot and cry cut, "y God, I'm shot." That was all right, but
that, velnz a minister it might not sound-well for him to sa
sald he would prefer to say 'Ky Goodness, I'm shot.'" That was
all right, 'They let him have his way. .
Then they got the idea of cutting a little more pep in the programn,
so they zot a pistol that would not only go '"bang" btut would sauirt a ilittle
filuid. But inadvert ently they forgot to tell the minisber about it, 3o
cn the night of the performdnce the minister came cut on the stage, promptly
got himsclf shot, and said, "y Goodness, I'm shot," Then he saw the red
fluid, which he wusnfb expecting, and exclaimed, "Jesus - Christ, I am shot,"”

I don't reed to tell you of the tremendous techndlogical sdvancas that
oceurred during the war, particularly in the field of aeroncutics., As a
result, the rdlitary %irplance of today is bO_f?“ superior to nre-war air~
craft that there is really ne coumparison., Likewise, the cost of development
of a new military a i o much greuter than that of a pre-war one
that corparisons are ‘cost per nound of experimental
airrlanes hag increa $36 a pound to $276 a pound. The
causes of this increase are

Increased complexity of the eguipment,

Increased costs of material and labor,

Uigher overhead rates.

Technoloeogical ﬂdwancv; Fave atly w14”ned the scope of our ressarch

and develepment. As I told you beforc, we now have six typss of power
prants to work on instead of one,

{
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Blectronics is a comparative necwcomer in military circlies and oifers

many possible appliications. Guided riissiles, with their expendable charac—
teristics, are extremsly costiy in the develonment stage. The obvious fact
thatl ‘any future war will be gicobal in nature makes it necessary to hﬂvc L
of our egu ip1 ent operaticnal under sny and all geographical and climabic
“ﬂﬂijt:ﬁqs iith the possibility of going from one sxtreme condifion to

9! ratter of a few hours. ‘Such a requirvement means costly

Another factor which mak
is the fact that many of ouxr
13.w,rv anplics "Ind

g our research and deV@lOprﬂu more costi
tems, for the present at least, have only
s always wiiling to bear part of the

has e possibiiities. Bub »n an

o
“t

>

the bovernmvnu has to rscog-

That I have sald with rssncct to funds =dds up
funds (in our estimation aboul 300,000,000 ner year) we
vicorous program and insure bGJ‘bUV aeronantical indust
satisfactorily meet our M¢¢133ry needs. W1+h Less funds to apply to AAF
research and developrent, industry vill not be tuned to military needs. ond,
in the case of another v.[..(;“~’Wl<:,r will not be readily adaptable to these
ecds,

v V\Ihl ch will

n

"S

icated that the type of postwar procurement legislat
would have considernble bearlng or. the retention of =z healthy
industry. The "Tar Powers nCu: which is still in effect and wil
to be our muzthority until six months after the Bmergency
gives us considerable fresdom of sctioh in the placing of our contracts,
“hen the War Powers Act no longer ‘prevalls we revert back to the Air Corps
Aet of 1926 and that is a nrebty restrictive bit of legislation. It places
the emphasis on fair competitive bidding in the award of contracts rather
than on the abiliiy of the prospective contractors to produce for us th
best possible item of ecouipment., A mnew Act, designed to retain most of
peneficizl features of the ar Fowers Act, has been submitted to Congress
but did not reach hearings before Congress adjourned. Ve understand i
has had a favorable T“CGDthP 2nd stands a good chance of passage in t
next session,

Under the new legislation, the Secretary of War is given discretionary
powers to contract for resecrch and development work with -or without come—
petitive blu”ln; Ve appreciate the advantages of competitive bidding and,
even under the ¥zr Powers Act, have continued to-ask for informal competi~
tive prop osfls which we c&rcfully eviluate before selectihy the contractor,
FOWbVOP, this syster still has the merit of pernitting us to place work with

orpanics whom we know from past experience are best qualifisd to perforn
it. lioreover, freedoi: in selection of contractors permits control of the
distribution o‘ development and, thercior, contributes to retention of the
healthy industry for which we arc striving.

11 RESTRICTED



Knowing the importance that is placed on the subjedt of Industrial
Mobiliza tlon, here in the Industrial College, I want to discuss brisfly
whaere we fit into that planning, Our role is & relatively minor one — it
is the producticn people who have the big job. They must insure that the
necessary materials, manpowery. and facilities wure re.dily available for rapi
expansion and quantity production in time of emergency. Wwith ths rapid
advances in technoleogy, the increased scope of new developments, and the
consequent faster rate of equipment obsolascence, this calls for extremely
tflexible plunning and large scale industrial surveys In research and devel
cpment we are faced with nc such problems, We need no stund-oy 1temg-e res«
search and development is a current matter und if we are not using facilitic
at the moment, there is no nsed tc have them stand idle for possible future
use., HRight now we are woefully short of high speed wind tunnels, rocket
motor test stands, and similar facilities to curry on our rescarch and
development work. an agprecilation of this lack is what inspiredius te subm’
the proposal for un alr Engineering Development Center which is presently
being considered by hlbhpr authority. It is usually thus in reseazrch and
development work - new developments require new or improved types of
laboratories and test equipment 2nd the need is always right now,

A contribution we can make to Industrial Flanning is to keep the plan-
ning and producticon people informed as tc the trend of our dewelopments,
While we must conduct our rescarch with an eye to the production possi-
bilities we cannot let the toil wuag the dog, If a development has
sufficient merit but cannot be adapted to use the ty of material, machine;
or facilities held in rescrve for mass produc+1on, then planning will have
te be changed to meet hv 51+u‘tlo*.

N

In closing I went to rpﬂﬂphasizo the necessity for the continued close
tie between the military, science, wnd industry, In & recent issue cof
the magezine "Skyways", qlll Rebb Wilson has an article entitled "First
Line of Security" in which he statesi "The modern Gibraltar is 2 lacorator
the most important wezpona test tube, and the ramparts we mzn are productic
schedules, Our first line of security is not sea, land, or air power, but
industrial power vitalized by research, and evaluated in concepticn and
applicution by militery authorityt, In my epinion that is an aduirable
expression of ths functions of the three partners and the inter-relutionshi,
waich must prevail, Colonel hilson's article contuins other observations
equally sound and to the point, He states "Industry cannct afford the pure
research which is necessary to development. Patently also the industry
cannot evaluate equipment for the military services.  This leaves industry
in the middle betwoen basic research and military evaluation, <nd the middls
is a tough spot", I don't agree that industry by itself cccupies the middl
position. If anyone is in the tough spot it i1s the militery. Wwe must tell
Industry what we want., Wwe must analyse basic ressarch and be sure that our
demands on industry are resscnckle, yet utilize to the utmost those results
of basic research which will be at hand before the final article is produce
If analysis 1s too optimistic the project will fail; if too conservitive, tl
article will be obsolete before it can be put into productlon.

I prefer to look on the combination of this triunvirate as a triangle
with each of the three at an apex -~ a complete geometric structure in which
no one is in the middle.

- 12 -
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ncduullv, Colonel Tilson has this saume thought in mind for, “fter making

rcference Lo the nroposed NACA Naticnal arch Center as a basic
research Institution and the proposed A4 g Devel);m& nt Center
as the military evaluation facility, he zocs on to s ves "These nropositions
are excellent 1T between them industry is given a coordinated position with
recuisite support and freedonm to turn to either with sugrestiocn ard for
counsaeli", That i1s exactly the way it should work and the way it must work

'uhe three - military, science, and industry - are going to continue to be

.L
an effective tean whose common objective is the safety and security of this
Wﬂtwon.

ct

QJ b

Now, gentlemen, that concludes the formal part of my talk. I brought
with me several slife showing some of our latest experimental airplanes.
I think you will be interested in them. it this polnt I would like to run
“through them very quickly tc let you see what our actual projects are,

CCLCNEL GODARD:

Cne of the toughest problems when the war startced was the berrific
demand for heavy castings and forgings ana extrusions, I believe thit was

due to the airplane 1nduutfy designing alrplanes on a 1ﬂnﬂ to=hand basls, In
the submission of their designs to your Aepartn@nt do you have anyche there
with a purely shon, practical background, who reviews those designs to
eliminate wherever nossible 211 such hampering ideas on production?

1
GENERAL CRAIGIHE:

as organized a

Tes and no., Ye try to do that, but 1t is nob & s
basis as I think you have in odnd. Thet is one of tr *ies of cur project
officers, the preoject engineers--to iry to bring out oerimental designs

that lend themseives to production. Consideraile ”ﬂDhLulS is given to that

wnen we evaluate preliminsry designs——ease of the item belng produced,

The importance of that is appreciated. TFortunately, our prodaction
people and our experimental peonle are living awfully close together ot Wright
Field, and did a1l during the war, - So our problems are tnplfu, snd they are
awsrs of our difficulties. I don't think it will ever be perfect. The engi-
neers in the experimental léﬂaftJOﬂu will always figure out how they can get
a mile an hour more by doing something the hard way. It is awfully hard to
Garn down a mile an hour.

Ly

CENERAL McKINLEY:

over 600

It seems to me, after hearing you speak of airplanes golng
miles an hour, that such a little increass would hardly be worth the extra
difficulty in producing those type
GENERAL CRAILGIE:

. - . 5 . o» . "

I think your point is qulue correc t, General. .It is mach better to have
a thousand airplanes that will fiy 558 miles an hour than it is to have two
that will fly 608 miles an kour.

- 13 -
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DENZRAL IcKINLEY:

Thot is what I was getting at. Your percentaze of incre%se there does

not seem to me to justifv doing away with something that is more easily
nroduced,. Butbt maybe that is o critical differe nce.- I don't know.

SETATTTTOAT YA TOTT
CINTRAL CRAIGIE:

Iy

a

wur. There a

=

It never was put on the s of having to make a decision on an
r

increase of only one mile an ho e always several thinzs, so
hat it is awfully hard to turn it down and say, "Do it our way-—case of
C.' ~ . .

“hen you were talking about your experimental program, your funds, and
o bl 3
that sort of thing, there was an 1Dl¢catloq in your remarks that you wanted
to let contracts wherc you could keen certain p»ooie coing all the time, so

that yau would have in the country a capacity to g£o in the case of war, Were

you talking shout developmental canacity or nroduction capacity?
-(?CT‘Thh. 'J ! B“L_.. AIT"

o2

- I was tallkkdng mainly about developmental capacity, but they go hand

the crux of my question., Is there in your 300 million dollar
ect some subsidy to keep nroduction capacity alive?

Almost none. T%c anJ trizl planning people in the Ail:

have le zmount of money each year.
they . 50 million dollars for industria
lot 5* toollng, pilot lines, tooling lines
wheth ‘to get it,

I wos just wonde fi ng about- it, because I remember how much we worried
the lzst war.,

noneity before

It happened that the 4. €. Smith Cempany out in ‘ll““uk €

od of meking propellers which was an ideal set up, but it was

not something that we can afford to use for small batches of propellers.
It is not something that they can use in their regular commercinl bus
he procedure for muking those propeller blades wns tronsferred Lo us

during the last war, and we 1“"< tried repeatedly during this last
wear Lo work out a system whereby those governmenti-owned faocilitles
could be sulvazed from WAL and retained nilot line hmoductloﬁ and
as a development smurce., e were not able to do it. So these facilitie



E BlivenTud K A B Gy & aeem e

have gome to WAA. If we get into another war and we are still using air-
planes with propellers, I now that A.QO. Smith-ls going to have to do
over again a great deal of the Job that they did for us, under pressure,
during this war. . T ’

GENERAL MCKINLEY:

s

There don't seem to be enough dollars to keep us all goling.

- A STUDENT: = 4

After the war when you let & research contract and it develcps
something that has congiderable commerc¢ial importance, who gets the title
to the invention and how is that handled? Is that paild for by the Govern-
ment, Or dces the Government take 1it? v : s

GENERAL CRAIGIE:

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 mission in the procurement organ-
ization to get for the Government the very last bit of patent protection
it can get.

Last week I ran into a plece of correspondence which showed that
we had a very desirable product-that we were trying to work up with the
Bendix Corporation. But they finally broke off negotiations because they
couldn't get together with Bendix on the patent provision, even though
‘that wag 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 our research money
to get background patent coverage.
Cn the foreground patents‘as a rule industry does not object to
it. They sdy, "We will give you the patent. We will give you free 1i-
cense rights under the patent that comes 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 501ng along with us ‘oné hundred per cent there.

: , I am look‘ng at the development angle. I don'{ ithink that apy-
one ahould make it unnecessarily hard for us by making the contractor 80
mad -at you before you get started that he doesn't do what you want him to
,do. ‘That 1is what we are inviting by taking a hard boiled attitude on
patents and trying to mulct out of the contrector every bit of patent
coverage and license rights which you can get him to give_.us.

By s eemn
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In general we ask for and get foreground patents that come out
of work for which we pay. We do not ask for patent coverage based on
rork. which is in that company(s background or work which he had done
prlJr ts the negotisted contract with us.

. STUDEN

I wonder, (General, if you would give a brief cutline of the
coordination with the Navy on this research.

GENER-L. u;xIGIJ:

S ﬂhﬁ Abronaatlcal Board is ch\r&ei with the eoordinatisn of all
matumru )f joint intersst brtwccn the Bureau of Leronautics ani the irmy
Ly Forces. The Research and Development Committee. of the .ero Board is
char#ed with coordinating tP“ respective R. & D. Drograms of the AAF and

the Ruréau of Aarﬁnautlcs. Admiral L. C. -Stevens is.the senlor Naval
Officer on the Gomritteé and the chairman 1d, I am the.senior siresfficer

Py anthe'oomm;ttec.' The éommittee mests monthly. It has!about2208%gb-

ccommittess which meet, 'in écme‘cases,.as often as ~nce a minth ¥ut

Joordinarily not quite that often, Each sub-committes handles aigarticula

component of the airplane or specialized fisld ~f eguipnent such as Pro—
pul“l)n eguipment (this includes engines: anmqprﬂnullbrsiyt1rmamcnu equip
v il %~ment *1~otr)nlc Equ:pment, ete,

3%

.
BEd

TR . F~It'is ths duty o© ot th ge commlfteo moﬁkaraytcrcoordinaté“the
fprugrgm,ul the Afﬂj‘hir Forces and the Rureay © gronautics to insure
that they ale not’ dﬂ“}lCutlné the work ,f ong unqthor, that one 5urv1ce
sdbes not spenuynon_j obtaining information that the Sthicr already had,
v gl thath thby'ﬁo not go to the ssame source ans ask® fbr sucstantlully the
enow ghfig informaticn,  This subcommittee structure that™¥e have on the

R&D Committee is the best muans thau e kn>u of fw” coorilnatlﬁng the

‘ ryseqrph and . de .

‘ e thu vmrk nf our bmmmlttep @
y‘ lr quces arg charged with the resgh

snblllitY"fo% certain

c]ec£r0n10'4€velnpnent not just.for? thn“r“djo set, tnat is put pn an air-
:‘1but ulso Nlth the development of alTbOPn graunu cqnlnmfnt in-the

S

Dlmll“rly, as far as th produetion of ordnance and armament
is concerned, your Bureau of Ordnance has the responsibility fer the
development of bomb sights and the fire c-ntrol system which controls
the fire of the defensive armament in your large airplanes, e have the

R
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rcsponsibility for the developoent of bomb sights and fire contrel eguip-
ment. 3o we have 2 little 2iff ulty coordinating because
Fag

there is no representation of the Bursau of Ordnance on ocur Aeronautica
Board. On the whole, howsver, I think the cocrdination that exists be~
tween the services is satisfactory, and we certainly are all trying to
avold any dupliczsticn of effort.

GENZRAL HcKINLEY:

General, I want to extend the thanks of the College and myselfl to
you for your coming down here and giving us such a grand and constructive
lecture,

.
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